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IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 37.355 version 17.0.0 Release 17 3 ETSI TS 137 355 V17.0.0 (2022-05)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
0= 11V o PSPPSR 13
1 o0 o< TSP PSP 14
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 14
3 Definitions and ADDIeVILIONS..........coiiiieeee e et 16
31 D= T o T] (0] TP PP 16
3.2 ADDIEVIBLIONS ...ttt ettt b et ese e bt sh e b e e he e ae e s e e ne e b e eReeh e e Re et e e e bt bt eheene e e ne e 17
4 FUNCLiONElITY OF PrOLOCO .......eiitieeieieceee ettt sttt re et e ae et e seeseesneeneesreeneens 19
41 LT 0T OSSP 19
411 L PP CONfIGUIALTON ...ttt ettt b et b e et b et b e et b e st et e bt e et b 19
41.2 LPP SeSSIONS aN0 TTaNSACHIONS........eiuieueeieieiesieetesieeeeeseeeeseeseestesaeesee e eneeseeseessessesseeneeneeseeseessessessesneenseseens 20
413 LPP POSItION MEINOUS ...ttt sttt st beeae s e e e e eeseesbesneeseeneenseneens 20
414 LPP IMESSA0ES. ...ttt sttt sttt st sttt st se st et se st e be s e e st e besee st e be s e e ae e be s e e Rt e b e ne e Rt e be et e Rt e bente e ebenbe e ebenrenene 20
4.2 CommMON LPP SESSION PrOCEAUIE.........ccueiuieieiiiestesie ettt ettt sttt et bt sae et ne bt sne b sseene e ennas 21
4.3 I e =0 oo PR PTROPRRTRN 21
43.1 Transport Layer REQUITEIMENES ........ccouieiieiece e st e st seesee st e ste et te e e sntessaesseesaeesseeseenteenseensessenssaessens 21
432 I e D IW o [ Tor o L = o] o S 21
4.3.3 LPP ACKNOWIEAGEMENL .....ccuveeeiecie ettt et et e e s e st e s be e te et e e s e entesse e beeseenseennenneennes 22
4331 LT 07 SRR 22
4332 Procedure related to ACKNOWIEAGEMENL..........coiiiiieirieieie ettt b e b e eb e ene 22
434 I e =S 0 4TRSS T O RRN 23
4341 LT 07 SRR 23
4342 Procedure related t0 RELrANSMISSION .......oouiiiiieeeieeieeeie ettt see e seeseesbeseesbe s e eneeneens 23
4.35 L PP M ESSA0E SEOMENTALION. ......civeeeteiteeeieste ettt sttt b et b e b e bt s b et e b st s b et et nbe b 24
5 I e 000 o [0 =SSR 25
51 Procedures related to Capability traNSFEr .......c.ocvv e 25
51.1 Capability Transfer PrOCEAUIE ........cc.ei e st rte et e e e s sre e saeesaeeaeesaeeseesseesreesseenenneeenes 25
512 Capability 1NdiCatioN PrOCEAUIE..........cveirieieterieeet ettt bbbt b et b et e e b sb e besbeneenens 25
513 Reception of LPP Request Capabilities..........c.oiiiiiieiieene et 26
514 Transmission of LPP Provide Capabilities ...........ccuiiieiriiieeeresee s 26
52 Procedures related to AsSiStance Data TIranSfEr ..o e 26
521 Assistance Data Transfer PrOCRAUIE ..........cuiirieiriieerieie sttt bbbt b e b 26
52.1a Periodic Assistance Data Transfer PrOCEAUNE .........ccuiueirerieeeie ettt e e st sb e 27
5.2.1b Periodic Assistance Data Transfer with Update proCeUIe...........ccvivriceeieereere e 29
5.2.2 Assistance Data DeliVEry PrOCEAUNE.............eeiieieece e ceesteeste et et e e etesae e e sreesseesessnesnseenaesseesseessens 29
5.2.2a Periodic Assistance Data DeliVery ProCEAUNE............ccueiueieeieeieeiesieeseesee e esae e eae et e e seeaeenesneeenes 30
523 Transmission of LPP Request ASSIStANCE Dala .........cccveieeiiiciieeieceeseeste e ste e s see e e e e e snees 32
524 Reception of LPP Provide ASSIStANCE Dal@........c.cccuviieiieiie et erie e seesteesae et eae et aesne e s 32
5.3 Procedures related to Location Information Transfer ..o 32
531 Location Information Transfer PrOCEAUIE.............ciiiiieiie et 32
532 Location Information DeliVEry ProCRAUIE ..........o.ciiirieiieree ettt bbb 33
533 Reception of Request Location INfOrMELION...........cciiieiiieeneese et 33
534 Transmission of Provide Location INfOrMation............ccooeiireiieeeiee et 34
54 Error Handling PrOCEUUNES........c.ciuieiiit ittt sttt b bbb bt en e ens 34
541 GBINENEL ...t b e h e h e e R AR R R £ e e e R e R SR e Rt eheehe et e b e bR e eheeneene e nres 34
542 Procedures related t0 Error INiCALION ..........coiiiriiieie ittt s 34
543 LPP EITON DEIECHION. ... .ccuteeiteite ettt se et b ettt et e e sb e bt se e se et se e eh e s aeehe e s e e s eae e e e b e nbesbesbe e e ennennea 34
54.4 Reception Of @an LPP ErrOr MESSA0E......ccvevieiieeieeeestees e e esiestesae e see st e sseenseenteessessaessaesseensesnsesnsssnsesnns 35
55 ADOI PIOCROUIE ...ttt bttt b e e bt bt e ae e st e e e e se e e b e e st e s e b e sb et e saeebe e e ennees 36
55.1 (CT= 0T o SO PRSP 36
5.5.2 Procedures relatet t0 ABDOIT ..........oiie et a et e et sne b e e neeneea 36

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 4 ETSI TS 137 355 V17.0.0 (2022-05)

553 Reception Of @n LPP ADOI IMESSAJE......coi ittt sttt se et s b e et b e et sb e 36
6 Information Element Abstract Syntax DefiNitioN............ccoeeeeiiieiie i e 36
6.1 (€T 0T PP PO PP URUSROTRP 36
6.2 I o LU S U (1= TR 37
- LPP-PDU-DEfINITIONS......ccueiiiuiitieieiieriestesie ettt ettt a e b b et eb e se e b e b e sresbesaesbe e e eneenes 37
- I e AV 1o Vo T PP PPS 37
- I e 1 Vo 2 o |V SR 38
- LPP-TranSaCiONID .......coiiiieiieiieeeee ettt e b et e e bbb e e e e e e b e s b e nbesneebe e e e e s 38
6.3 MESSAGE BOOY IES......eiiiiitieeiesteee ettt h bbb et b e bbbt b et b st b e eb e e ens 39
- REQUESICAPADITTTIES. ...ttt bbb et b et b e bbbt b e 39
- PrOVIAECAPADITTTIES. ... ..ttt ettt b et b et b e bbb e 39
- REQUESIASSI SLANCEDALA . ...ttt sttt et st b e bbbt b e bt b et sbenn e 40
- PrOVIOEASSISEANCEDALA ... eveeeeeeeeeieeie ettt ettt es et e eesteseesbesnees e e e eneeseeseestesneeseeneensenes 40
- RequestLocati ONINFOIMBLION. ..ottt 41
- ProvideLocatiONINFOMMALTON..........oeiieieriee ittt bbb b bbb sae s e e e s 42
- o oo O U PP PP STI 42
- T o PR P PP PR PRI 43
6.4 (00001010 0] 0 8 I =TSR PPURR PR 43
6.4.1 COMMON LOWEI-LEVE] TES ...ttt st e bbb e e e 43
- e oSy )Y 013U TPR 43
- ARFCN-VAIUEEUTRA ..ottt sttt e e se s be s e st e s e se s b e s enestesaenestesaeneesesaennans 43
- ARFCN-VAIUENR ......c.ocuiitiictiitisteisti ettt s e b eseesesteseesessessese st ensesessesesestesseseasesseneesesseneaes 44
- ARFCN-VAIUBUTRA ..ottt ettt sttt ese st a s e esesteseesessessese st ensesessesesestesesestesenessensennne 44
- CArTIEIFTEO-NB ..ottt bt s bbbt b e b et b e e st bt s e st e bt e e e b e ene e 44
- CellGIobal IAEUTRA-ANAUTRAL .. ..ottt et st se e e e st esbesaeebeeneeneeneenseseesneas 45
- CEllGIODAITAGERAN. .......cuiietiitieetere sttt b et se et e e be s s ene b et eneebeseenensenaenennas 45
- L OSSPSR 46
- [ TS0 o T o T | SR 46
- Ellipsoid-PointWIthUNCertaiNtyCirCle.........ooiie et st 46
- Elipsoi dPOIiNtWIthUNCEr tai NEYEI I PSE......eveeveeieecie et s st esnaenreens 46
- EHipsoi dPOINTWITNAITITUTE ..ottt e re e e e sneesneenseenneans 47
- EllipsoidPointWithAltitudeAndUncertai NtYEHIPS0id..........oiveiririeieneneeeeseese e 47
- EITIPSOITAIC ..ottt b et b e bt b e s h et bt s b et e bt b et bt bt e b b et b e 47
- EPDU-SEOUEINCE. ......ceiueeeeitiie sttt st et b et e e e e s r bt ae s e e e n e e e sr e nreene s e e 47
- FregBandiNdiCAIONNR..........coi ettt et b et b et b e bbbt b n e 48
- HA-Ellipsoi dPointWithAltitudeAndScalableUncertai ntyEHips0id..........ccoereereneieneniereseeeseseee 48
- HA-Ellipsoi dPointWithScalableUncertaintyENliPSe........cvveieiiiieeeeee e 49
- HighAccuracyEllipsoidPointWithUncertaintyEH i PSe......cc.eevveiiee e 49
- HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyElHipsoid...........ccccoveeveeceice e 49
- [ [ 01 c= A< oo SR 49
- Horizontal WIthVErtiCaIVEIOCITY .........ceeeeecee e st snaenreens 50
- Horizontal Vel OCI tyWItNUNCEItAINLY ..........ccveieeiiecieccie st sreesaeeae e esaesnaenneens 50
- Horizontal WithVertical Vel OCityANAUNCEItaINLY..........coveiieriiiieieeee e 50
- LOCAti ONCOON AINALETYPES. ...ttt sttt sttt sttt sttt et b e et b e s et et s bbb et b e b et sbe b et sb s eee 50
- ]SSR 51
- NR-PRYSCEIT ..ottt sttt st te st e et e s bese et e s aeneetesteseetesseneesenseneans 51
- PeriodicAssi stanceDataContr Ol Parameters.........coeo i 51
- (0] 1Y o] 0 OSSPSR T TSR PT SR PSR 52
- (ST 0] T e 1Y, o0 == S 52
- IS o 0071 7= 1) ] 1 TS 52
- RV L= Lo 1o Y 5 o= 53
6.4.2 (Oe a0 0T 0T o 1] i o] oo [ 53
- Commonl ESReqUEStCaP@li lItIES.........ccveiieiiee ettt ee e 53
- CommONI ESProvideCapabilitiES.........ccueiieiiiie ettt e et 53
- Common| ESREQUESIASSI SLANCEDALAL ........c.ueeeuiriieeiirteeecrie ettt 54
- Commonl ESProvidEASSISEANCEDALA. .......cc.erueeeeeierierie et ree ettt e e st teseeste s e eneeneeseeseesneas 54
- Commonl EsRequestLocatiONINFOrMELION ..........ooeiiirieiieeeeree e 55
- Commonl EsProvideLocationiNfOrmation ...........coooiiiieieeeeee e 60
- (001010100 011 =S 2 o o SRR 63
- COMMIONTESETTOF ...ttt ettt ettt ettt et e et e st e eaeesbe et e e beemeesaeeeaeesbeebeanbeensesneasaeaneean 63
6.4.3 Common NR Positioning INformation EIEMENLS...........cceiieieie et s 63

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 5 ETSI TS 137 355 V17.0.0 (2022-05)

6.5
6.5.1
6.5.11

6.5.1.2

ATEA-ID-ClIILISE ... ittt ettt s b et e e e st e sae e saeeebeeateesteeaeesbeestaesbeeseenresneesaes 63
[T S 1 g o PSR 64
LCS GCS TrangdationParameter ...........c..oceeiieiieie et et e et e e e besae e e saeesreesseeneenseeneessaesreens 64
LOS NLOS INAICALON .....cveiiieeiiciecieeie et tee st steete e ae st e ste e steesbeebesabesaaestaesbaesbeesseessesnsesanesseesseenseenseans 65
NR-AAitiONAIPAENLISE .......ccueeiecie ettt e r e e e e et e st e e s beesbeeresaeesanesaeesseenseenseans 65
NR-DL-PRS ASSISTANCEDALA. .......ccueeieeieiesie ittt s r b b e 66
NR-DL-PRSBEAMINTO .......eeitiitiitiiieiieiesiesie sttt ettt b e sb et b e e bt esbesbesaesbe e e e e s 69
NR-DL-PRS EXPected-LOS NLOS ASSISLANCE. .....ccueeieieieiterteeieeiee et sre st se e sre s e sse e nee e 70
NR-DL-PRS N ...ttt bbb bt bt es e e e e b et e sbeebesneebe e e e e s 71
NR-DL-PRS-ProcessingCapability .........c.ccceiieeiieiieii s seese e ete e e e e seee e saeeaeeneeenaesnaenneens 75
NR-DL-PRS-QCL-ProcessingCapability ..........ccccierrereriririeeeesieneee st 77
NR-DL-PRS-RESOUICEID.......ccciiiitiieiie et stie ettt ste e stte e sae e stae e sae e st e e snaeesteeessaeessteesaseesnaeesnseesneeesnseesnns 78
NR-DL-PRS-ResourcesCapability ..........cociiiieiieiee et 78
NR-DL-PRS-RESOUICESELID ......ccctiieiieeiie ettt ettt ste et s e s e e stae s ae e saae e saaeesateesnneesnreesnneesnnas 79
NR-DL-PRS TRP-TEG-INO......cciiieeierese sttt st te e snesneene e e eneees 79
NR-On-Demand-DL-PRS-CoNfiQUrations...........cc.eoeeiiieieerieeeie e 80
NR-On-Demand-DL-PRSINfOMMELION. ..ot s e e 80
NR-ON-Demand-DL-PRSREQUESL .........cciiiiieiiieeie ettt et sb e sn b e 82
NR-ON-Demand-DL-PRS-SUPPOIT........ccuiiieiieiiesieeseses e see e e eteete s e ssaesseesaeesreesseeseensessssssanssenns 82
NR-P0sitioNCal CUlAtiONASSISTANCE ........ooveteieieiereeie ettt sb e se bbb e e sne b e 83
NR-RTDAINTO . 1.ttt bbbt e e bbbt he b e et e b e s b e ebeebesaeeb e e e e e es 83
NR-Sel€CtEAD L-PRSTNUEXLISE. ...ttt sr bbb e b e sbe e s 85
INR-SSB-CONTiIQ. vttt sttt sttt sttt ettt ettt b e et b e e et b e b et e bt s e et eb e s b et eb e s e et eb e s b et ebe b et ebe e eneeee 86
N 100 =T o OSSOSO U SRTRTS 86
NR-TIMINGQUAITTY ...ttt et b e e bbb et b e bbbt b nn e 87
NR-TRP-BEAMANTENNAINTO .......eciiiiiciieciecie ettt et et et e e st e st e e s be e beeresaaesaeesaeesseebeenseans 87
NR-TRP-LOCAIONINTO ......eeiiiiiiicie ettt ettt te e te et e et e et e st e sbeesbeesbeesesnsesanesseesseenseenseans 89
NR-UE-TEG-Capability .......cc.eoeeerteeeterieeeie sttt sttt st st sb e sttt sb e st b e s b sn e 91
NR-UL-SRS-CaPability .......eoueiieeiieeeieiesiese sttt bbbt sb b sae b e e e e s 92
REFEI ENCEPOINL ... bbbttt b e et bt he b e et e b e b e srenbeeaeebe e e e e s 95
REIALIVELOCALION ...ttt e b bbb bbb e ae b e et e b e b e sbeebesneebe e e e e s 95
POSITIONING MEINOU TES.........eciiciecie ettt e s et e e ae s e e s ae e te e teenteeseesseesseesseenseensenneennns 97
OTDOA POSITIONING ...uteeuveiieeieeesieesteeteeeeeseesseesseeseesesaesseesseesseasseesssassesseessessesssessesssesssesssssssssssessesssenssenns 97
OTDOA ASSISEANCE DALA........cccuiiiiciecie ettt ettt et e e et e steesbeesbeeneesaeesaeesteebeensesasesseesseessens 97
OTDOA-ProVideASS StANCEDALA. .......ccueeitieiieiecie ettt ettt st sre e sre e e eaeeebeesbe e beebeennesnnas 97
OTDOA AsSIStanCce Data ElEMENES ........ooeiiie ettt ettt e b reesaeas 97
OTDOA-REfEreNCECEIINTO ...t be b e aresaaesbeesreas 97
PRSINTO ...ttt ettt ettt e st e e st e e te et e saeesae e eteebe e beeabeeabeeaeeebeeabeeabeereantesaeeaaeeareereenreans 99
TDD-CONTIQ +.ttttueeterteeet ettt h bbb bbb b bt e st b e bt bt e b e R e h e bt e st b et b e bt nns 101
OTDOA-NeighbOUr CEIITNFOLISE .......c.vieieceecies e nae e e snaenreens 101
OTDOA-REferenceCellINFONB..........cceiiiereeeeee et e sb e b e 104
PRSAINTONDB......c.ee ettt bbb e b b sh e b e s st e s e e e e b e nbeshesbeeneene e e e nnas 106
OTDOA-Neighbour CElITNFOLISINB .........coeiieieieiesie st 109
OTDOA ASSIStaNCe Dala REQUESL .......ccuevieieeiieiieiteeiesseeseesteeteeaesseesree st ee e etessaesseesseesseesseenseensenns 112
OTDOA-ReQUESLASSI SLANCEDALA. ... .ecveeeviesieesiese et e et e e te e s sreesreesaeereenneennennaenreens 112
OTDOA LOCation INfOIMELION.........ccuiiiiiiieieeciese ettt et e e teetesaaesbeesteesreesreeseenreens 112
OTDOA-ProvideLocation NfOrMALION .........c.cciuieiiiie et st re e saeer e eareereeebeesreens 112
OTDOA Location Information EIEMENLS...........ccooeeiieii et ereere e 113
OTDOA-S gnalMeasurementI NfOrmMatioNn ...........c.cirieeieneree e 113
OTDOA-SgnalMeasurementI Nformation-NB.............c.coiiiiiieee e 116
OTDOA-MEASQUAIITY ...ttt ettt sttt b e et b e et b e b et b e e b e b e e enesne e 118
AAITIONAIPALN ...ttt b bt b et e e b b she b e e 119
OTDOA Location INformation REQUESL..........c.eeiieieiiei e ree e este e eee e eete e ssae e e sseesaeenneenseens 119
OTDOA-RequestLOocatiONINfOIMIALION ........ccueeiieieeie e e see s ee e sreesreesaeeseennesneennaenreens 119
OTDOA Capability INfOrMELION .......c.eeiieieeriereese e eressee e e e e e e e teeaesraesneesaeesseenseeseens 120
OTDOA-ProvideCapabiliti€S........c.cccuiiieeiesiesie st e e ae e e e sreesaeeseenaeeneennaenreens 120
OTDOA Capability INfOrmation REQUESE .........c.eoiruiriieiiiieeeterieeete ettt 123
OTDOA-ReQUESICAPADIITIES. ...ttt bbb e ebe e 123
OTDOA EITOr EIBIMENES ...ttt sttt et e r e s e et e be et e e teeatesaeesbaesbeesaeesneeseenbenns 123
(O 11D 1@ 7N o USRS 123
OTDOA-LOCAti ONSErVEI EFTOFCAUSES.......veecveeteeieeiteeeeeeeeteesteesteeeteeteeeesseesaeesseesseesseensesnsessssssesssenns 123
OTDOA-TargetDeVICEEITONCAUSES. .....coveveueetertereetesteseete st seete st seesesbeseesesseseesesbesseseebesaeneebesseneesesaeneas 124

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 6 ETSI TS 137 355 V17.0.0 (2022-05)

6.5.2
6.5.2.1

A -GINSS POSITIONING ...t eteueetereeiiet sttt b et sb et b e se bt s st eb s aeeb e e e st e bt s b e s e eb e s eseeb e st e e eseneennenes 124
GINSS ASSISIANCE DLAL......ceiieeeieieeie e eeeee e et e e et e s st e e e sttt e s seaaeeessbeeesaasaeessassssssssssesssbeeesssssesessarens 124
A-GNSS ProvideASSISLANCED ALAL .......ccccveieiiieieeeeeie e eeeei e s st e e s e et e e e seare e s sebeeessssbeesseareessbeeesssssesssasenes 124
GNSS COMMONASSISEDALA .......ceeieeeeiee ittt e e e e s et e s s e e e s s b e e e s essbessseaseesseaseessssbeeesaasensssassnes 124
[\ S ST SIS [N £ 1 DL L= SRR 125
(€N S S = gl 00 (o7 AN S FS { B L=\ - W 126
GNSS ASSIStANCE DAL EIBMENES ...ttt et e e s s bae e s e st e e s enae e e s snreeas 126
(N S S R (S = (@ =T L 1T 126
LN S S Y S (= 1 1 T = 128
(R SR WO AT N R 128
INEEVOT KTIITIE ...ttt ettt e e ettt e e et e e e et e e s eateesseabeessesbeeessseeessassaeesasbenssssseessssbnessasenesanes 129
GINSS REfEI EBNCELOCALION..... vttt e e e e e e e ettt e s s e e e s sb e e e s essbeessebseessbaeesssabeeesansenessasenes 132
GNSS-10NOSPIENTCIMOEL ......ccviiiciesteer bbb e b e e ebesne e 132
KIODUChAr MOOE PAr@MELET .......eeeeieieie ettt ettt et e s ettt e e et a e e s s ba e e s e sabeeessnsaeessbenesssnbenesanns 132
KIODUChAr MOOE 2PaIr GMELET ......ooeeeveieeeeeee ettt ettt ettt e e ettt e e et e e e s s ba e e s e sabeesssssaeessbenesssnbanesanns 133
NEQUI CKMOOEIPArQIMELEY ........i ittt sttt ae e e e e seesbesneene e e eeeneeseeeeas 134
GNSSEarthOri €nNtati ONPar QMBLELS........cooiiveieietieeeeetieeeeeitee e e eaee e s sbeeesessbe e s sesseeessbaeesessbeseseseesssreees 134
GNSS RTK-REfEr enNCEIALI ONINTO.....ccc ittt e e s e s e s b e e e s earree s sneees 135
GNSS RTK-CommonODbSErVatiONINTO. .......ccveii ettt e s e s s b e e s eaaee s sarees 137
GNSS RTK-AUXI HTaryStatioNDEALA .........cceeeerieerieseeie s see e sees e e eeete e seesreesseesseeseessesssssseessenns 138
GNSS - SSR-COrTECHIONPOINTS ......cvvveeeitiiee ettt e e et e e s et e s e e e e e s sb e e e s essbesssasbeesssbaeessssbeeesaseesssaseees 140
GNSSINtegrity-ServiCEParQMELEr'S ........ociecieriere ettt ae e sreesreesaeeneenaeennenneenreens 141
GNSSINEGIITY-SEIVICEAIEIT ...ttt b e et b e et b e et e e b sne e 141
GINSS TIMEMOOEILISE. ... .eeeeeeei ettt ee et e e ettt e s e e e e s s b e e e s sesb e e s seasaeessaaeesssabenesesenessassnes 142
GNSS Differ @Ntial COMTECLIONS ... .eeeeeiteiee et ee e et e e et e e e s e e e s st e e s e sab e e s seseeessbaeessssbenessnsensssasenes 143
GNSS-NaVIgati ONMOE] ........ccueriiiiiiitieetere et eb et b e e e b sne e 146
S 221010 L= 10 (O FoTo (1Y, Lol (5| U E= ARSI 148
INAV-CIOCKIMIOOE ........oeieiieii ettt et e e e et e e et e s s et e e s e et e e e s esseessassaessssbeeesssseesssssnessarenesanns 149
(@ N\ @ T o2 (Y [ o < R 149
GLONASS-CIOCKIMOTEL ... .ottt ettt ste et s s e s st e s st e s st e s esbessabessabessabessbessabesebesssres 150
S T NSO ool (1Y, 0o /= R 151
]S O 0wt 1Y, oo L= RN 151
BD S CIOCKIMOUEI2......cceeee ettt ettt ettt s et s st s st s s b e s sbes s bessbessabessabesebessbessbessnnenean 152
=Y O @ [o T (1Y, [0 o [ TR ORRR 153
NAVMOTE KEPIEITANSEL ..ottt bbb 153
NaVMOTEINAV-KEDIEITANSEL .......couiieiiiiieii et 154
NaVMOdEl CNAV-KEPIEITANSEL ..ot 156
NAVMOAEI-GLONASS ECEF ...ttt e e e e s e et e e s s esae e s sebanesssnbanesaan 157
NAVMOGEI - SBAS ECEF ...ttt ettt e s st e e e et e e e s e aaeessabaeessssbaessssseessesenesssbenesanns 158
NaVMOdel-BDSKEPIEITANSEL .......cceeceeciee ettt e et et e et et e ennesnnas 159
NavMOodel-BDS KEPIEITANSELZ .......cocveecieee ettt sttt e st et ente e eeenaesnnas 160
NavMOodel-Navl C-KEPIENTANSEL ........cccveiieeece e s sre e ra et e e teeneeenaesnnas 163
GNSS REAI TIMEI NEEGIITY ..cveeieeeee ettt e e te e te s tesaeesaeesneesaeenseenseeneennaessenns 164
GNSS DAtABITASSISEANCE ......cvveieeeteeee e ettt e ettt e e e ee e s st e e e esbbe e e seateeessbeeesessbesssasbeesssbaeessasbenesansresssnssees 165
GNSS ACHUISITIONASSISIANCE. ... .ecuvieeiieiie e see e st ste e res e s e st et e e e e e etessaesseesseesseesseenseenseensennenssenns 166
[N S S A\ 1 0= 1 =TT 169
AIMANACKEPIEITANSEL. ...ttt e bbbt b et b e b bt aenn s 170
AIMANACNAV-KEDIEITANSEAL ...ttt b et a e b snenes 171
AlManacRedUCEAKEPIEITANSEL .......cc.eieeeriirieiertere ettt bbb nnenes 172
AlMANACMITIAIMANACSEL ........eveeei ittt e e e e e e et e s s e e e s esab e e s seaeeessabeeeseasbesesessseessbenesesssnsssssnees 173
AlMANACGLONASS AIMANGCSEL ... eeeeeeiei e eeeee ettt e eeee e e s se e e e e st ae e e seaeeessabeeesasstesssesseessbeeesssssesssssenes 174
AlMANACECEF-SBAS AIMANACSEL .......ccuveii ittt e st e e e s e e s esbbe e s seaaeeessabaeesenbeeessnaees 175
AlMANACBD S AIMBNACSEL.........eeeiiiteie ettt e e ere e s s e e e e sab e e e seaae e e s sbeeesasbbesssesseeessabaeesensresssansees 176
AlMANACNAVI C-AIMANGACSEL.......ooi ittt e s et e e e eaae e e s sb e e s esbbe e s ssaseeessabeeesensresssanaees 177
(N S S W O 1Y, oo L= R 178
(O O [T (<11 <. o 178
UTCMOTEISELZ ...ttt ettt e et e e et e e e s et e e e s s bt e e e s sbaeessasaeesssbeessasbeeesssanassssreeeaas 179
UTCMOOEISELS ...ttt ettt e et e e et e e e s eaae e e s s bae e s s sbasessasaeessesbeessanbeeesssnnasssseneeaas 180
O\, oo < TR 180
UTCMOTEISELS ...ttt ettt ettt e et e e e et et e s e ae e e s s bae e s s abeeessasaeesssbeessanbeessssenassssrnneaas 181
GNSS-AUXITArYINTOIMALION ...ttt et b e et eb et s e e b e e enesae e 182
BD S Differ €ntial COrTECHIONS .....eeeeeeviie ettt ee ettt e e ettt e s st e e e et e e e searee e s sbaeessssbesssasseessebenessssbenesanns 183

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 7 ETSI TS 137 355 V17.0.0 (2022-05)

BDS GridMOGEI PAraMELES ........c.cooieieieeseie ettt st ese e se e e seesbesneese e e enaeneeseeeeas 184
GNSS RTK-OBSENVALIONS........eeiiiieitisie ettt e e see st et eae e e e sseteseesbesaeeseeneenseseeseessens 184
GLO-RTK-BiaSINfOr MALION........ceiiiitiiieieieeieeee ettt se et e tesnesse e e eneeseeseeneeene 187
GNSS RTK-MAC-COrreCtioNDIffer€NCES. ... cc.eeeeierie et 188
LN S R G oS o 0= 3RS 190
GNSS RTK-FKP-GIatiBNLS .....ccveeeteiiirieiisiesieieste sttt st seese st et saesesbesae e etessenesseseenessessenens 191
GNSS SSR-OrDITCOMTECLIONS .....cueetite ittt sttt e bbb e et et bt ebe s e e e e eenne b e 193
GNSS-SSR-CIOCKCOITECLIONS......c.eetiteitieteeieeiee ettt sttt se et e bbbt se et et b b ebe e e e e e neesne b e 196
GINSS-SSR-COUEBIBS. ...t evereeveriesietesteseeteste sttt st see st e st st sbeseesestesaeseebesteseebesaeseebesteneebesteneeseseeseesessenens 198
GINSS-SSRAURA ..ttt sttt sttt s b ettt s e e e et e s b et e ke e b e e ek e st et et e sbe st ebesbeneebentenantens 199
GNSS SSR-PRASEBIGS ... et eeieeiieriesieste sttt sttt sttt e e se e beseesbe s st ese e e e s e beseesbesaeeseeneeneeseeseeseees 200
(CIN S B S Il @ 0o g = ox 1 [0 o [T 202
[EINISSASS R I € gTo o [=o (@0 =110 o SN 206
Navl C-Differential CorraCliONS .........c.oii ettt ere e e e e e seeseeseas 211
NaVI C-GridMOTEIPAraMELEY ..........cooiiireieie ettt sre e e e teseesbesaeese e e eeeneeseeneas 212
GNSS ASSIStaNCe Dala REQUEST .......ccveeeiiterieeete ettt s besnesnene s 213
A-GNSS-ReqQUESIASSI SLANCED ALA. ..o e s e st et e et e e e e teeneesneas 213
GNSS- COMMONASSISEDAIARE] ... e cuveeeieeeiesieesiees e e sieereesee s e sre e e e e e e etesseesaeesseesseesseenseenseensesseessenns 214
GNSS GENENiCASSISEDAIARED ... ecuveeereeeieeieesiee e st ste e ree e s e s e e te e e e e e tesseesaeesseesseesseenseenseensennenssenns 215
GNSS-PeriodiCASSISIDALARE]. ... ...vecveeeieeiiesieesiee st e steeser et e s e ste e te e e e teetessaesaeesreesseesaeenseenseessesnenssenns 217
GNSS Assistance Data Request EIEMENLS .........ccooveiieiieiiceseesees e se e st sneenne e ens 218
GNSS REf O ENCETIMERE. ... vt ete ettt e et et e e e e tessaesaeesaeesseenaeenseenseensennensrenns 218
GNSS-REfEr €NCELOCALTIONREY. ... vc.eeveveeetesteriete sttt sttt ettt et b et sb e et eb e e et et se e b e see e ebesneneas 218
GNSS-10NOSPhEriCMOTEIRE] ......eecveeeeeteree ettt ebe e 218
GNSS-EarthOrientati ONParameter SREQ .....ccoervereereriereeiesiereeie sttt sr e e b e e sresneneas 219
GNSS-RTK-ReferenceStati ONINFOREQ .........coveverierieiiriereeiesiereeie sttt ere e 219
GNSS-RTK-AUXiliaryStati ONDAARE] ........veeevereeeerertereeiestese sttt sreseese b s ee b e b seeeenesaeneas 219
GNSS-SSR-COrTECHIONPOINISREY ...ttt sttt sttt sttt et sb e e sbe e ese st e seebesee e ebesee e eresaeneas 220
GNSSIntegrity-ServiCePar ameter SREQ ......ccvveiieieiie s see et e e sre e e sae e e e e eneesneenseens 220
GNSSINtegrity-SerViCEAIEITRE ... ..cvieeeciec ettt sre e sae et e naeenaesnaenreens 220
GNSS- TIMEMOTEILISIREY ...ttt sttt st sttt et bt s be et e seeneesesae e 220
GNSS-Differential CorreCtionNSRE[ ... .....cocieiierieee e et esraenreens 221
GNSS-NavigatioNMOUEIREQ.........ccui ettt ae e e e sreesaeeseenseensennaesraens 221
GNSS-REAI TIMEI NEEGNTTYREN. ...ttt sttt sttt b e et b e et e b e e b e e 223
GNSS-DataBitASSI SLANCERE ... veueeverteeetertereet sttt sttt sttt b e et sb e et b et b see e ebesee e ebesaeneas 223
GNSS-ACQUISIti ONASSISEANCEREY. ... vttt sttt sttt sb e et b e e eb e et e e b sneneas 224
GINSS-AIMANACRED ...ttt ettt b et eb e b e b b et eb e sb e e et e s b e e eb e s b e e ebennennenens 224
GNSS UTC-MOUEIREG ...ttt sttt et see st e ae st e e e e e eeseesbesaeeseeneenseneeneeseeens 225
GNSS-AUXil1aryl NFOr MALiONREQ.....c.cveeetereeeetestereet ettt sb e et sb e e b e e b e ebe e e 225
BDS-Differential CorreCtiONSREN ......ccveieeieerieiieseesee st e e e e tesae e sreesreesreesaeensesseessaesseeseesesnsesnnas 225
2B ST T aTo [ [oTo L= o= o SO S R PRS 226
GNSS RTK-ODSEN VAIONSREG. ... ecuteeereeeeesiesiesee st esteeseeseesseesseesseesseestessesssessessseesseesseensesssesssssesssenns 226
GLO-RTK-BiasINfOrMationNRE] ..........cccuerierierieiieieeeesesseeseesteeseesieeaessaeseesseesseesseeseessessssssesssenns 226
GNSS-RTK-MAC-CorrectionDifferenCeSRE ......cevvveiee e 227
GNSS- RTK-RESIAUAISREY ... ceveveneetiiieieetesie ettt sttt sttt st see et see e sbesaesesbesseneebesteeeseseeneeseseenens 227
GNSS-RTK-FKP-Gradi&NtSRE] .......covieeiereiieieitirieiestese sttt st s 228
GNSS-SSR-OrhitCOrreCliONSREY .....cveueeverteeetertereete st se et sttt sre st sb e et sbe e et esbe e ebesee e ebesaeneas 228
GNSS-SSR-ClOCKCOI TECHIONSRED. ...ttt et ebe e 229
GNSS-SOR-COUEBIASREL ...+ ccvetereetertereete st sttt sttt ettt sbe e it se st be e e st ebesb e e ebesee e et e sbe e ebesbe e enenaeneas 229
LN S S R L e o R 229
GNSS SSR-PhaseBiasRE[ ... ccuererieieieeteeee ettt sttt st eae e e e e see e e 230
GNSS-SSR-STEC-COrTECHIONRE[.......veceeeeeeerieeiieseesieereests s e ste e e e e teetesaeseesreesseesseeseenseesensseessenns 230
GNSS-SSR-GriddedCorreClIONREQ ........ceiierieeieeieeiieeeeseeseeseeste e e eeeeesseeseesreesseesseeseessesseessenssenns 230
Navl C-Differential CorreCtiONSREN .......cccueiiiieiee e seese e ete e seesreesreesae e e eseesreesreenseesesneesneas 231
N E Y L@ €T 11V oo L= 1 = o [ 231
GNSS LOCATON INFOMMBLION ...ttt sttt sttt se b bbbt eae e e e 231
A-GNSS-ProvideLocati ONINFOrMALION ........cc.eiieieerese e s see 231
GNSS Location INformation EIEMENES...........coe e 232
GNSS-SignalMeasurementi NfOrMaLION ..........coiiieiriieeieee e 232
MeEaSUr EMENtREFEN ENCETIME ........eeieeee ettt et eae e e e e st e besneene e e eneeeeseeneas 232
GNSS MEASUrEIMENTLISE .....v ettt ettt se et e et et eae e e e e e teseesbesaeeseeneeneeneeseeseene 234
(€SS oo 1Kol a] 1 a1 0] 1107 11 o] o ST 238

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 8 ETSI TS 137 355 V17.0.0 (2022-05)

6.5.2.7
6.5.2.8
6.5.2.9

6.5.2.10

GNSS Location INformation REQUESL.............coererieiriirieeeie ettt e ebesaeneenens 239
A-GNSS-RequestLocati ONINFOMMEALTION .........coitirieiiiiieecrere e 239
GNSS Location Information Request EIEMENtS..........coioiiiiiiiiierenecse e 239
GNSS-POSItiONINGINSIIUCLIONS ...ttt st b e b e s b e e ebesne e 239
GNSS Capability INFOIMELION. .......ceitiieeiiterieerte ettt e b e e b sreseeneas 240
A-GNSS-ProvideCapabiliti€S. .......ccviieiieiee et se e e st e sae e sse e s s e s te e re e reetesneesneas 240
GNSS Capability Information EIEMENES.........cccueiieiieri et ee e 242
GNSS-CommOoNASSI StANCED ALASUPPON T ... ..eveeieeieeiieeeeseeseeesteete e e eteeseesraesaeesreesseesaeenseeneeeseenseessenns 242
GNSS RefereNCETIMESUPPONT .....eceeieeiieeeeeiecees et sie et e s e st e e e e eetessaesaeesreesseenaeenseenneensenneessenns 243
GNSS-Referencel.oCatioNSUPPONT .......ccveeieieeeeseesiesreesee s e se e e e e e ee e seesreesseesaeeseensesseenseensenns 243
GNSS-10NOSPheriCMOTEI SUPPOIT ...ttt et eb e e b e ebe e 244
GNSS-EarthOrientati OnPar ameter SSUPPOIT .........ccuerrireereriereeiesieseeie sttt esre e 244
GNSS-RTK-ReferenceStati ONINFOSUPPOIT .......coveveuerierieiriereeiesie ettt ere e 244
GNSS-RTK-AuxiliaryStatioNDataSUPPOIT. ......c..evereriereeeriereeiesieseeiesre e sreseese s seee s seese s seeesseseeneas 244
GNSS-Integrity-ServicePar ameter SSUPPOIT........cveerririeiriere sttt esre e 244
GNSS-Integrity-ServiCEAI BN TSUPPONT. .....c.eivieetertereetert ettt sb e e sb e e b e e b sneneas 244
GNSS-GeneriCASSI StANCED AtASUPPONT........ecveeieeeecie et e e se et e e ee e e e e e sreesaeenseennesnaesneenreens 245
GNSS TimeEMOAEl LiSESUPPOI T .....eceeeeeeieeees ettt e s eete s ae s e sreesreesseenseenneeneennaesreens 247
GNSS-Differential CorreCtiONSUPPOIT ........ceceeieeieeieseeseeseese e e e e eee e seesreesseesaeeseessesseesseessenns 247
GNSS-NavigatioNMOOE! SUPPOIT .........eeieeieeieseese e eres et s see s e e ae e see e e sreesaeeseenseeneennaessenns 247
GNSS- Real Timel NEEgritySUPPOIT ........eeeeeeieseesee e es st e s e e e e eesae e e e sreesaeenseenaeeneenneesrenns 248
GNSS-DataBitASSI StANCESUPPOIT........eeeeeeeiesieeseeseerieeres st e seeste e e e e e e eeesseesaeesreesseesseenseenseeseesseessenns 248
GNSS-ACQUI Siti ONASS SEANCESUPPONT .....cveveaeeterteeeterte ettt sttt sb e s sb e e sbe e e b e besee e enesneneas 248
GINSS-AIMANACSUDPON ...ttt sttt sttt ettt ettt se et se e b se et b e se e e ebesee e et e sbe e ebesreneenenreneas 249
GNSS-UTC-MOUEI SUDPOIT ...ttt sttt st eb e et sb e et e eb e e e e b sne e 249
GNSS-Auxiliaryl Nfor Mati ONSUPPOIT ........coueeeteriereeiiriese ettt st sre s sb e e besr e be e e enesneneas 250
BDS-Differential CorreCtiONSSUPPONT.........ceitirieirtireeieesieeeiestee et sre e 250
BDS-GridMOOEI SUDPOIT ...ttt bbbttt st b e 250
GNSS RTK-ODSErVatiONSSUPPOIT .......ecueeeiiesieesieeseesieesesseeseeesseesseesteesesssessaesseesseesseesseensesssessssssesssenns 250
GLO-RTK-BiasI Nfor mati ONSUPPOIT ........ccieiieeeieeiieecessee s e ste e e e e ete e saeseesreesneesaeenseesaeeseesseessenns 250
GNSS-RTK-MAC-CorrectionDiffer enCESSUPPOIT ........cveieeieereeeeeeie et enreens 251
GNSS-RTK-RESIAUBI SSUPPONT .....ceecvereeeresreeere sttt sre e er e sr e er e e e sre e enenneneas 251
GNSS RTK-FKP-Gradi NtSSUPPOIT........ecieiieieeieeiieeiesseeseesieestee e etessessaesseesseesseesssensessssssssssesssenns 251
GNSS-SSR-OrbitCorreCtiONSSUPPOIT.....c.eveueeterteeetertereete st st st seete st s eiesbeseese b see e b seesesbeseeeeresaeneas 251
GNSS-SSR-ClOCKCOI T ECHT ONSSUPPON T ....veveeeetesteeetestese ettt sttt sbe s ese b e e b e e b see e eresneneas 252
GNSS SSR-URA-SUPPON ...ttt sttt sr e s r et e e sr e r e sn e e nenn e nr e 252
GNSS-SSR-STEC-COFTECH ONSUPPONT ...veveeeeterteeetesteseete sttt sre et st e esesreseese b seese b seesesbeseeesneseeneas 253
GNSS-SSR-GriddedCorreCtiONSUPPOIT.......cceterteeeiertereereste st st se ettt s sreseese b e ebesresesbesee e sreseenens 253
Navl C-Differential CorreCtioNSSUPPONT........cotrieiririeirereeee et 253
N Eo\Y L@l €T gTo 11V oo L= S T o] o o 254
GNSS Capability INfOrmation REQUESL .........ueieeiieieerie et seese et te e sae e e e sneenneeseens 254
A-GNSS-ReqUESICAPRADITITIES. ... eeeveeiecee et st e e sae e sneeeseeste e seenreentesneesnnas 254
GINSS EITON EIBMENES .....oeiveeiiiireeetesrese et s s s r e e sn e n e r e e enennennenens 254
ArGNSSEITON ..o e 254
GNSS-LOCatiONSErVEN ErTOr CAUSES. .......cvvrveeererrereererreseetesre st sre s seesesr e sne e e seesesnennenens 255
GNSS-TargetDEVICEETTONCAUSES. ... .eueeveteeeterteseetesteseete st seetesteseesesbeseesesbeseesesbeseeseebeseeneebeseeeebesaeneas 255
Common GNSS INfOrmation EIEMENLS..........ccoiiriiiieeeeceereeie et 256
GNSSFIEOUENCYID.....cviiiitieeeeet ettt r et e e r e e sr e r et ne s 256
GINSSHID ..ttt b bbbt b R e bRt h R e bR e bt b e bt bt eb b e b e nae e ene s 256
GINSS I D-BITIMIAP. ...t ettt sttt ettt b bt b e e bt s e e e b s b e e ebese e st eb e sb e e ebesb et et e s b e neebennennenens 257
GNSS-Link-CombiNatiONSLISE .....c.ceitiiteieietieeee ettt st se e e see b saeese e e e e neeseeneeees 257
GINSS-NAVLISHINTO ...ttt e r e e nr e r e re e enennennenens 257
GINSS-NEIWOTKID ...ttt r e sr e e b sr e e s nne e en e reneenennennenens 257
GNSS-PeriodiCCONIIOIPAraM........cvivieirireeeerreseee et eenenre e 258
GNSS-REFErenCESALIONID .......oovieeiiireeeierrereee et s seerenre e 258
GNSS-SGNAIID ...ttt eer e nr e e r e sr e r e nr e n e r e e renneneene s 258
GINSS-SIGNAIIDS.....ceeeeieeteeeeete ettt ettt b e et b e et eb e b e e bt sb e e eb e sb e e ek e s b e e ebesbeneebesnennerens 260
GNSS SUDNEIWOIKID ...ttt ettt se st se et e e e beseesbesneene e e eneeneeseeseeane 261
SBAS D et h bbb E bR £ bR e bR e e b e eE e bt bt eb e bt eb e b e e ebenreneeneas 262
SBAS DS ..ottt h b E e b b ek R £ bR e bR e e bt eE e bt b et b e bt eb e b e ebenre e eneas 262
SVID ettt bbb b E e bR £ bR e R R e e R e R e bt E et eb e b et ebe s re e bt nreneeneas 262
Enhanced Cell 1D POSITIONING.......coiteeriieiiriiieicrteieiesie sttt sb et sb e 263

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 9 ETSI TS 137 355 V17.0.0 (2022-05)

6.5.3.1
6.5.3.2
6.5.3.3
g.5.3.4
g.5.3.5

6.5.3.6

6.5.4
6.54.1

6.5.4.2

6.5.4.3

6.5.4.4

6.5.4.5

6.5.4.6

6.5.4.7

6.5.4.8

6.5.4.9
6.5.5

6.5.5.0
6.551

6.5.5.2

6.5.5.3
6.5.54
6.5.55

6.5.5.6

6.5.5.7
6.5.5.8

6.5.5.9

E-CID LOCAtiON INfOMMBEION.......eeeiei ittt eee e e s st e e e et e e e s saaeeessesbeesessbeessesneessssrneesan 263
ECID-ProvideLocati ONINFOrMALION ..........eeii ettt ee e et e e eeeee e s sbaeessssbeesssraesssbeeessssrenesanns 263
E-CID Location INformation EIEMENES.........coiiieiei ettt e s s ste e e s s e ee s seraeeeean 263
ECID-SgnalMeasurement! NfOrmation ...........coeiirerinieeesee e e 263
E-CID Location INformation REQUESE ...........eieirieiierieeee ettt sttt 265
ECID-RequestLocationINfOrMaLION ..........ccviieiiecee e sre et e s e reenseeaeenaesneas 265
E-CID Capability INfOrMaLion .........ccoieeiiese ettt re et e e e e 265
ECID-ProvideCapabilitiES..........c.viueiieiieseese s see st ee s e esae e s steesae s e eneeesaesreenseenteennesnnas 265
E-CID Capability INfOrmation REQUESL..........cc.eeieeieeiesee et see et eae e sresae e s 266
ECID-ReqUEStCaRabilitIES. .......cceeeeeceesiesi ettt et sre et e e nae et eneeesaesta e seeneeennesneas 266
L O B o) gl = 1= 0= 0L £ TR 266
O = o] 266
ECID-LOCati ONSENVEI ETTOINCAUSES.......ccveeieieeeeeeeeeteee e ettt e s steeesessseessessesassbasasassbesssssssesssebenesssrenesans 267
ECID-TargetDeViCEEITONCAUSES. ......c.crtieeuerterteertesteeeie sttt sbe bbbt e bt be e bt sbe e s st snne 267
Terrestrial Beacon SyStem POSITIONING .........ceiireirieeirieree st 267
TBS LOCAE ON INFOMMBLION ...ttt et e e st e e e et e e e e e e e s sabe e e s esbeeessasaeasssbeeessanbeeessarenas 267
TBS-ProvideLocatiONINfOrMALTION........ccuviiiiieie et e st e s e bt e e s s eaae e e s sabeeesesreeesaneees 267
TBS Location INformation EIEMENTS ........oooieeiei ettt s st e et e e e s eareeas 268
TBS-Measurementi NfOrMALION ..........eeiiiieieiceeee et eeree e s e e e et e e e e eaae e e s sbe e e s esbbessssaseesssabaeesensreessaseees 268
MBS BEACONMEASLISE ...ttt et e et e e s e e s e s bt e e e e eabae e s sbaeesesabesesssseeessbenessanrenesanns 268
TBS Location INfOrmation REQUESL ...........ceieeieere et cees e stee e te e saeesae e aesneesseesraesseesneas 269
TBS-RequestLocationINfOrMatiON..........cuviieieeceese et e e teenee e 269
TBS Capability INFOrMBLTON......cveeiitieeeiieieer e 269
TBS-ProvideCapabilities..........oouciiirieiiereest et 269
MBS-ASSI StanCeDataSUPPOITLISE .......cueriiieiiriirieeeieseee e e b 270
TBS Capability INfOrmation REQUESE ...........cviuiriiieierieirterie sttt 271
TBS-REQUESICAPADIITIES........eeieceietieei ettt 271
TS EITOr EIEIMENES ...ttt ettt e ettt e e et e s s b e e s e s st e e s seaaaeessabeeesssbeessasaneessbbeessanbenessarenas 271
QLSS o SR RRN 271
TBSLOCAti ONSENVEI EITOINCAUSES. .....cee e eetteee e ettee e eetee e s sttt e s e sttt e s seaaeeessabeeesesbbessseaseeassabeeesenseesssnenes 271
TBS TargetDeVICEEITON CAUSES .......eeieiieiieieeseesteeteeteete s e ssae e e saeesteesseeeeaneesssesseesseenseenseensesnsesneas 271
TBS ASSISIANCE DAA.........eeiiieeeee et eeee et e et e e e et e e e s b e e s esabe e s sesaeeessabeeesebtesssbaeesssabeeesensrenessnrenas 272
TBSProvVidEASSISTANCED LA ......c.ccveieieceieieceteee ettt eete e s e e et e s e eaae e e s sbe e e s esbbesssssaeeessabeeesensresssaneees 272
TBS ASSIStANCE Data EIEMENES........oiieieie ettt ettt e e e e e et e e e ean e e s st e e e s senteeessarenas 272
TBS ASSISTANCED ALALISE ......ecieeeiee it iee ettt e ettt e e ettt e e e e e s st e e e s e st e e e seaaaeessbeeessastesssessseessabenessansenesasnees 272
MBS AIMANACASSISEANCE. ... iteeeeeeteie e ettt e e seeesestteesseseeassabesessssbesssassssessabaressssbesssasssnsssasssesssssenessnns 272
MBS-ACUISITIONASS SLANCE. ...ttt ettt etttk bbbt b bbbt eae b s st st s et nbe e 273
TBS ASSIStANCE DAta REUESE ........couieeieitiieiistieesie ettt 273
TBS-REQUESIASSI STANCED@LA ... ... ecveveeeiirteeeiest ettt bbb b e nenes 273
SENSOr DASEA POSITIONING .....ecvieieeieieee et e st e s ee s eesae e saeesaeesteenaeeneenseenseenseeneessensnnas 274
g0 [ Tox £ o o 1R 274
SeNSOr LOCAEION INFOMMABIION. .......ccueiie ittt et e e e e s st e e s e bt e e s eeab e e e s sabeeesebeeesenreeessarenas 274
Sensor-ProvideLocatiONINfOrMALION..........cocvvii it e s s e s e sab e e s earee s srees 274
Sensor Location INfOrmation EIEMENTS........c.uui it e s et e s s 274
SenSsor-Measur EMENEINFOIMIBLION.........c.viii e e et e e e s sba e s e sabeeesensreessreees 274
SeNSOr-MOtTONTNFOMMIALION.......eii ettt et e e et e e e e e s s e e s s st e e s seaaeeessbaeessssbenesssennssassees 275
Sensor Location INformation REQUESE..........c..ceiiriciriienie sttt 276
Sensor-RequestLocati ONINFOrMBLTON. ..........coiiiiieeertere e ebe e 276
Sensor Capability INFOIMALTON .........oiuiiiiieee bbb e 277
SENSOr-ProvideCapabilitiS ........cccoiiieiieee bbb 277
Sensor Capability INformation REQUESL ...........coirieiiireiiereeiese ettt 278
SensOr-ReqUESICAPANIITIES ........eeieciece ettt te e sre e sre e aeeseenaeenneenaenraens 278
S g o g = (T = 1= 0101 L E 278
S 010 e =l o OSSO RSRRPIR 278
SENSOr-LOCAti ONSENVEN ErTOINCAUSES ... .veeeeeiveee e ettt e ettt e e ettt e e e e e s st e s essbe e s sesbaeessbaeessssbeeesenseesssneees 279
SenSOr-Tar getDeVICEEITOr CAUSES .......cveiieeeciese e ste e stesee s et et e e e te e saaesreesseesaeenseenneeneenneesraens 279
SENSOr ASSISEANCE DALA ... ceeceeeieiceeie ettt e e et e e s e e e e et e e e s et e e e s sbeeessasbeeesaseeessbanesssnbeeessasreeessarens 279
SENSOr-ProvidEASSISLANCEDALA ........cccocuvieeceeeie e eeie e et e e e et e e e e e e s s e e s e sab e e s sesseessaaeessssbaeesasensssasenes 279
Sensor ASSIStANCE DALa EIEMENES ...ttt e e e s et e e e et e e e s sareeas 279
SENSOr-ASSISEANCED ALALISE.......eeeieeeee ittt et e e e e e e ettt e s s e e e s st e e e s essb e e s seasaeessbaeessssbenesasenessasenes 279
SensOr ASSIStANCE DAta REUESE .........oeeuiiiiieiiitereet ettt sttt b e s 281
SENSOr-REJUESEASS SEANCEDALA . ...ttt sttt et se e b e b e e b sne e 281

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 10 ETSI TS 137 355 V17.0.0 (2022-05)

6.5.6
6.5.6.1

6.5.6.2
5.5.6.3
g.5.6.4
g.5.6.5

6.5.6.6

6.5.7
6.5.7.1

g.5.7.2
g.5.7.3
6.5.7.4
6.5.7.5

6.5.7.6

6.5.8
6.58.1

6.5.8.2

6.5.9
6.5.9.1

6.5.9.2
g.5.9.3
g.5.9.4
g.5.9.5

6.5.9.6

6.5.10
6.5.10.1

6.5.10.2

6.5.10.3

6.5.10.4

6.5.10.5

WLAN-DESEA POSITIONING ...ccteveueeterteieeteseeeet sttt b st b bbbt e e eb et s b b se b e e ens 281
WLAN LOCation INfOMMELION.........ceeiuieiieiecie ettt ettt et ee s e sae e s re e beebeeaeeeraesraesneas 282
WLAN-ProvideLocationI NfOrMAtiON..........c.coieiiiieciecie ettt et e 282
WLAN Location INformation EIEMENLS...........cociiiiiieiece ettt s reesrees 282
WLAN-Measurementi NfOrMatioN...........c.oocui ittt be e e e nreeneas 282
WLAN Location INformation REQUESL...........ceiueieeiierecrie ettt et ae e s e e aeeaeentesnaesseesnees 283
WLAN-RequestLOoCatiONINfOIMALTION...........cceieeieeseeie e sre e e e e e e e aeeneesneas 283
WLAN Capability INfOrMELION ........cccieiieiecie ettt s sae et nae e e s e snaesnaesneas 284
WLAN-ProvideCapabiliti€S..........coiiiiiie ettt et et a e te e teeaeeneas 284
WLAN Capability INfOrmation REQUESL .........ceiiiieeiie ettt snae e 285
WLAN-ReQUESICAPADITITIES.......c.eeeiitieeiisiereeiest ettt 285
WLAN EIOr EIEBMENES ...ttt ettt et et e st st e sae e sreereenneenteeneesreesnnas 285
QT A N o T SR 285
WLAN-LOCAti ONSErVEr EFFOFCAUSES........ceiueeiteeiieeeteeteeteeteettesteesteesteesseesseeseessesssesseesteesseestesnsesssesnns 286
WLAN-Tar getDEVICEETTONCAUSES ......ccueivieeiirtireeieste ettt sttt se bt e e bt ss bbb e b s ese s nnenes 286

Bluetooth-based POSITIONING .......c.ciuieeeiriiieieri ettt s b et 290
Bluetooth LocCation INFOFMELION. .......ccciiiiiiieniee ettt e 290
BT-ProvideLocationl NfOrMatiON............coeieiieieieie ettt s b e sr e nnesne e 290
Bluetooth Location Information EIEMENES...........ccuoiiriiiieieeeeeee e 290
BT-MeasurementiNfOrMALION .........ccoui ettt e b et ne e e 290
Bluetooth Location INformation REQUESL ..........ecuveiiiieriesecre ettt e et 290
BT-RequestLocatiONINfOrMIALION...........ciiueiiesecie e e e ee e ee e e sreesa e et eena e s e sreenseeneeeneesnnas 290
Bluetooth Capability INFOIMELION .........cciirieiii e 291
BT-ProvideCapabilities...........oociiiieieeee bbb 291
Bluetooth Capability INfOrmation REQUESL.........c.uciiirieiiereesie et 292
BT-ReqUESICAPADITITIES. ... bbb 292
BT EITON EIEMENES ...ttt ettt ettt et s s e sae e aeeabeeaeeeaeesbeesteebeereensesnneanns 292
o ) PSSO 292
BT-LOCAtiONSENVEIEITOr CAUSES. .....c..eeeeterteiteetieeeie sttt sttt e et e st bt sbe e e et seesbesaeese e e enennesneneas 292
BT-TargetDeViCEEITOINCAUSES .......cueieerieerieesieeiteseeseesteesteesteetesssessaesseesseesseenseanseassessaessenssesssesnsesnees 293

NR UL POSHIONING 1..uteiteiiee ittt e e s ae e saeesteestessaesseasse e seenseentesseessaesseessesnsssnnesnessssensennsenns 293
NR UL Capability INfOrMELION .......ccueieeieeiteeie e see st ste e st sa et sre e re e e enseeeeeseeneeenes 293
N S I o o) o (= =T = o T L= 293
NR UL Capability INfOrmation REQUESL .........coiiiiiririeiierieeste ettt s 294
NR-UL-ReqUESICAN@DIIITIES.......c.eivieeeiriiieei et 294

NR E-CID POSITIONING ... .cueeteitieetirieeeiesteesie sttt bbbt b et b bbbt st be e 294
NR E-CID LocCation INFOrMELioN .........coiiiiieiiecie ettt st ettt e be e re e ne e ens 294
NR-ECID-ProvideLocationINfOrmation...........ccceiiiiieie ettt et 294
NR E-CID Location Information EIEMENES.........c.cocuiiieiiiiicce ettt s e s 294
NR-ECID-SgnalMeasurementl NfOrMatioN............cccivuereereeieee e seeseesteeste e e e e ese e snaesneas 294
NR E-CID Location INformation REQUESL..........ccuiiiirieiiereeseeie e see e sie e eae e sree e eeseeeneesnee e 295
NR-ECID-RequestLocati ONINfOrMALION..........ceieeieeieeseese et ae e e 295
NR E-CID Capability INfOrmMation..........cceiieieeieiese sttt e et eesae e 296
NR-ECID-ProvideCapabilities...........coiiiiiiiiieerese ettt e 296
NR E-CID Capability INfOrmation REQUESL ...........ccueeieiieiieiesie e ste et ee e 296
NR-ECID-ReqUESICAN@DIIITIES........eeeeiriiieiirtirteeesee e 296
NR E-CID EITOr EIEMENLS......cviiie ettt ettt re et eae e et esbeesbe e beereenneenneenns 297
[N T I3 =l o ) PSSO 297
NR-ECID-LOCatiONSErVEr EFTOINCAUSES........ccoveieeiieeiieeeteeeteeteetestaesteesteesteesseensesssesseesseesteessessesnsesnns 297
NR-ECID-TargetDeViCEEITONCAUSES ........c.eitirieiriirieeriesseesiesbese s ssese st esse s e s se st e sseseens 297

NR DL-TDOA POSITIONING ... ectttiueetertiieserteseeiestesse st be et be e b et s st sbe s e st st ensesesbesneneees 298
NR DL-TDOA ASSIStANCE DELA. .......ccuetiriiitiriieiieiieieierie sttt st b e e e e sae b e e e 298
NR-DL-TDOA-ProvideASSI SLANCEDALA. .......ccueeverueeieriesienie ettt sbe e s be s sre e ne e e 298
NR DL-TDOA ASSIStaNce Data REQUESL .........coueeueeieieriesieste sttt 299
NR-DL-TDOA-ReQUESLASSISLANCEDALA. ... cccveieeieeeieeesieee e eie e see st steesteesee e e eneesraesseenteeeesnaesneas 299
NR DL-TDOA LOCation INFOIMELION .....cceoviiviieieiieieiesie sttt se e s sr e 300
NR-DL-TDOA-ProvideLocationINfOrMation ............cccecieiiieiiieiiecie ettt ettt re e saeas 300
NR DL-TDOA Location Information EIEMENES..........ccoouiiieiieieecee et 300
NR-DL-TDOA-S gnalMeasurementiNfOrMation .............coeoririerirerenieeseseeseesee s 300
NR-DL-TDOA-LOCatiONINfOrMatioN.........ccuiiiieiiiiie ettt ettt et e 303
NR DL-TDOA Location INformation REQUESL...........coveiririeirieriee et 303
NR-DL-TDOA-RequestLocati ONINFOrMALiON ..........coveeririeiririeiee e 303

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 11 ETSI TS 137 355 V17.0.0 (2022-05)

6.5.10.6 NR DL-TDOA Capability INfOrMation..........ccoooreiiirieiienese e e 304
- NR-DL-TDOA-ProvideCapabilitiES. ..........couiirieiririeieereeeesee e e 304
6.5.10.6a NR DL-TDOA Capability Information EIEMENES.........ccoireiririeiie et 306
- NR-DL-TDOA-MeasurementCapability............ccorireririeeirieee e 306
6.5.10.7 NR DL-TDOA Capability Information REQUESE ...........cceririiiiirietie et 307
- NR-DL-TDOA-ReqQUESICAPADITTLIES. ......eiveeiieirieieiesieie sttt 307
6.5.10.8 NR DL-TDOA EFTOr EIBMENES ... .ottt sttt st b e sr e s sbe e e 307
- NR-DL-TDOAEITO ..ottt sttt st te s s be s eseste e esesbe st esesbe s esesbensenesbesenestesseneans 307
- NR-DL-TDOA-LOCAti ONSErVEI ErTOrCAUSES. .....ccueeueeeeieie sttt sttt b e sbe s sre e e e e e 307
- NR-DL-TDOA-TargetDeVIiCEEITOr CAUSES. ......cccueieeieesteeieeieetesaeseesteesseesseessesssessessseessesssesssssssesnnes 308
6.5.11 NR DL-AOD POSITIONING ...ttt ettt e ettt b e es bt sb s b b 308
6.5.11.1 NR DL-AOD ASSISEANCE DBLA. .. c.eeueeeeiereesiesieeieeeieieie et ste sttt e e eseeseesteseesseeseeneeneeseessestesaeeseeneenseses 308
- NR-DL-AOD-ProvideASS StANCEDALA. .......ecveiueetereeieierierie ettt st sre e ee e neas 308
6.5.11.2 NR DL-AOD AsSIStance Datal REQUESE .........coceiiiieiiieieie ettt 309
- NR-DL-AOD-ReqUESIASSISLANCEDALA..........cvervieeieriisie ettt bbb 309
6.5.11.3 NR DL-AOD LOCation INFOrMELTION.........ooiiiiiie ettt s 310
- NR-DL-AoD-ProvideLocationI NfOrMation ...........ccceeoerirerenieeeesesie s s e 310
6.5.11.4 NR DL-AoD Location Information EIEMENES...........cciiiiiiiiiiieeeeesiese e 310
- NR-DL-AoD-SgnalMeasurementl NfOrmation ...........cccccveveeceeiesie e 310
- NR-DL-A0OD-LOCAtIONINFOrMELION ......c.eiiiiiieieteeeeie et s sb e e e e 312
6.5.11.5 NR DL-A0D Location INformation REQUESL...........cueiieiieriereeie e ste et e st 313
- NR-DL-AoD-RequestLocati onINfOrMatiON ...........ccceiieiiereeeee e rre e 313
6.5.11.6 NR DL-A0D Capability INFOrMELION ......ccueiveiiiieeesie ettt 313
- NR-DL-AOD-ProvideCapabilitieS. .........coueiiirieiiriers e s 313
6.5.11.6a NR DL-AoD Capability Information EIEMENS .........c.cooeiiiririreeee e 316
- NR-DL-A0D-MeasurementCapability............coeririirireesieee e e 316
6.5.11.7 NR DL-AoD Capability INformation REQUESL ..........coiueiririeirieriee et 316
- NR-DL-A0D-ReqUESICAPabilItIES.........couieeiriirieieieriee s 316
6.5.11.8 NR DL-AOD EFTOr EIBMENES. ..ottt sttt st sn b s sbe e e 317
- NR-DL-AOD -ETTOF ...ttt ettt et r e e b e e e e s e e smeesneenneeaneenneeneesneenrees 317
- NR-DL-A0OD-LOCAtiONSEr VBN ErTOrCAUSES ... .ccveeueeieeieienie sttt se ettt s be s ne e e 317
- NR-DL-AOD-TargetDeViCEEITOr CAUSES........ceiueieeieesieesieeteetessaesaessaesseesseessesssesseesseesseessesssesssessees 317
6.5.12 NR MUIti-RTT POSITIONING ...ttt sse et s sesbe e s sbenaenessesaeneens 318
6.5.12.1 NR MUIti-RTT ASSISEANCE DBLA. ... ..eeieevereeeierieeiieiereee ettt see e ee e see e be s e seeeeseesbesneeseeneeneeses 318
- NR-MUlti-RTT-ProvideASSI StANCED@LA. .......c.ueeveeeeierieriesie st eieeeeie sttt seeeeseeste e sree e eeeneeseeseas 318
6.5.12.2 NR MUlti-RTT ASSIStANCEe Data REQUESE ......c.cceiiereieiiieieie sttt s 318
- NR-Multi-RTT-ReqQUESIASSISLANCEDALA. .......coveeeueriirieiirierieeeie sttt 318
6.5.12.3 NR Multi-RTT LoCation INfFOrMELION ........cceieeieieiee e s 319
- NR-Multi-RTT-ProvideLocati ONINFOrMatioN ............cooririierieeie et 319
6.5.12.4 NR Multi-RTT Location Information ElE@mMENTS...........ccoiiiiiiieieree e 319
- NR-Multi-RTT-SignalMeasurementiNformation ............ccooveeeeieesieese e 319
6.5.12.5 NR Multi-RTT Location INformation REQUESL..........cccueieeieeiiere e eee st 323
- NR-Multi-RTT-RequestLocationINfOrMatiON ..........c.ccceiiereeiece e seesee e e esee e e e ere e snaesneas 323
6.5.12.6 NR Multi-RTT Capability INfOrmMation........ccccveiieieeieriese et 325
- NR-MUlti-RTT-ProvideCapabilitiES.........cccviiiiieiiie st ste et e teente e snae e 325
6.5.12.6a NR Multi-RTT Capability Information EIEMENES.........cccoeieireneieie et 327
- NR-Multi-RTT-MeasurementCapability............ccorireirireeirieee e e 327
6.5.12.7 NR Multi-RTT Capability Information REQUESE ..........coveiiiriiinereee e 328
- NR-Multi-RTT-RequestCapabilitiES. ..........couiireririeeree e e 328
6.5.12.8 NR MUIti-RTT EFTOr EIBMENES ..ottt sttt st st ne e e e sneeae e e eneeee 328
- N T L = o) USSR 328
- NR-Multi-RTT-LOCati ONSErVEI ErTOr CAUSES. ... .coueeueeieierte sttt sttt st se b e e ene e e 328
- NR-MUlti-RTT-TargetDeViCEEITOr CAUSES. ......cccueieeieecieee e ete st ste e ste e et este e teeaesnaesneas 328
6.6 Multiplicity and type CONSLIAiNt VEIUES .........ceeiieiieieeieeieseestees e e e see e s seesae et eseesneesseenteensesnaesneesnaesnnes 329
- Multiplicity and type constraint defiNitioNS............ccovceiierieerece e 329
- ENd Of LPP-PDU-DEfiNITIONS.......cctiiiiiiiiieieeiieeeie et sr b nnesne e 330
7 Broadcast Of aSSIStANCE alaA.........ceiviierereeiere et sreeeesae e e e eesneeeeneeenes 330
7.1 LT 0T USRS 330
7.2 Mapping of posSIbType to assistance data € @MENT...........coe i 330
7.3 Procedures related to broadcast information EleMENtS ...........cooiierieeieiere e e 331
74 Broadcast infOrmation ElEMENES..........ciuiii ettt e b et e et saesb s e nee e e nas 333

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 12 ETSI TS 137 355 V17.0.0 (2022-05)

74.1 BaSIC PIOUUCTION ...ttt bbbt b et b et b et b bbb 333
- LPP-Broadcast-DefiNitiONS............ccoiieiieiieieccie sttt st st re et et eae e b e st e e sbeenreenneennas 333
7.4.2 E1emMENt AEfiNITIONS.....cc.eiiie ettt e s be et e e be et e saeesbeesbeenteensesanesaeesaeenteentenns 334
- ASSIStaNCEDAIASI BEIEMENT........cvicieee ettt e e b et e et e et e reeareeneas 334
- OTDOAUEASSISEEA ...ttt ettt et eebe et e et e et e e beeatesaeesaeesaeesaeenbeeaseenresneesreens 335
- NR-UEB-TRP-LOCALIONDALA.........ccueiieiiieiiiesieeiteeee s e stees e e tesae e ssee e e steesseanseeseessaesseenseensesnsesnns 335
- NR-UEB-TRP-RTD-INO ...ttt ettt st e b nane 335
- End of LPP-BroadCast-DefiNitiONS .........cccoiiiieiiiee ettt sse et nse e enee e 335
75 Broadcast Ciphering (INfOrMELIVE) ........couveieiieie e sre e s teenaeenteeneeenaesneesnaesneas 336
Annex A (informative): (O{ T o =N o T o ST 338
[ T (TP RS PRSI 341

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 13 ETSI TS 137 355 V17.0.0 (2022-05)

Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document contains the definition of the LTE Positioning Protocol (LPP) for the radio access technologies
E-UTRA/LTE and NR.
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3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 36.305[2], TS 23.271
[3], 38.305[40] and TS 23.273 [42] apply. Other definitions are provided below.

Anchor carrier: In NB-10oT, acarrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or
NPSS/NSSS/NPBCH for TDD are transmitted.

L ocation Server: aphysical or logical entity (e.g., E-SMLC, SUPL SLP, or LMF) that manages positioning for a target
device by obtaining measurements and other |ocation information from one or more positioning units and providing
assistance data to positioning unitsto help determine this. A Location Server may also compute or verify the final
location estimate.

NB-1oT: NB-loT allows access to network services via E-UTRA with achannel bandwidth limited to 200 kHz.

Observed Time Difference Of Arrival (OTDOA): Thetimeinterval that is observed by atarget device
between the reception of downlink signals from two different TPs. If asignal from TP 1 isreceived at the
moment t;, and asignal from TP 2 is received at the moment t,, the OTDOA ist; —ta.

PRS-only TP: A TP which only transmits PRS signals or DL-PRS for PRS-based TBS positioning and is not associated
with acell.

Reference Source: aphysical entity or part of a physical entity that provides signals (e.g., RF, acoustic, infra-red) that
can be measured (e.g., by a Target Device) in order to obtain the location of a Target Device.

Relative Time Difference (RTD): Therelative time difference between aTRP i and aTRP], isdefined ast; —t;, where
ti and t; are defined as the time when TRP i and j transmit the start of one subframe respectively.

Target Device: the device that is being positioned (e.g., UE or SUPL SET).

Transmission Point (TP): A set of geographically co-located transmit antennas (e.g. antenna array (with one
or more antenna elements)) for one cell, part of one cell or one PRS-only TP. Transmission Points can include
base station (eNodeB) antennas, remote radio heads, a remote antenna of a base station, an antenna of a PRS-
only TP, etc. One cell can be formed by one or multiple transmission points. For a homogeneous deployment,
each transmission point may correspond to one cell.

Transmission-Reception Point (TRP): A set of geographically co-located antennas (e.g. antenna array (with one or
more antenna elements)) supporting TP and/or RP functionality.

TRP Tx Timing Error Group (TRP Tx TEG): A TRP Tx TEG is associated with the transmissions of one or more
DL-PRS Resources, which have the Tx timing error difference within a certain margin.
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UE Rx Timing Error Group (UE Rx TEG): A UE Rx TEG is associated with one or more DL timing measurements,
which have the Rx timing error difference within a certain margin.

UE RxTx Timing Error Group (UE RxTx TEG): A UE RxTx TEG is associated with one or more UE Rx-Tx time
difference measurements, which have the 'Rx timing errors+Tx timing errors difference within a certain margin.

UE Tx Timing Error Group (UE Tx TEG): A UE Tx TEG is associated with the transmissions of one or more UL
SRS Resources for Positioning, which have the Tx timing error difference within a certain margin.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply.

ADR Accumulated Delta-Range

A-GNSS Assisted-GNSS

AOA Angle-of-Arrival

AoD Angle-of-Departure

AP Access Point

ARFCN Absolute Radio Frequency Channel Number

ARP Antenna Reference Point

BDS BeiDou Navigation Satellite System

BIPM Bureau International des Poids et Mesures (International Bureau of Weights and Measures)
BSSID Basic Service Set Identifier

BTS Base Transceiver Station (GERAN)

CID Cell-1D (positioning method)

CNAV Civil Navigation

CRS Cell-specific Reference Signals

DL-AoD Downlink Angle-of-Departure

DL PRS-RSRPP DL PRS Reference Signal Received Path Power
DL-TDOA Downlink Time Difference Of Arrival

ECEF Earth-Centered, Earth-Fixed

ECGI Evolved Cell Global Identifier

ECI Earth-Centered-Inertial

E-CID Enhanced Cell-ID (positioning method)

EGNOS European Geostationary Navigation Overlay Service
E-SMLC Enhanced Serving Mobile Location Centre

E-UTRA Evolved Universal Terrestrial Radio Access
E-UTRAN Evolved Universal Terrestrial Radio Access Network
EOP Earth Orientation Parameters

EPDU External Protocol Data Unit

FDMA Frequency Division Multiple Access

FEC Forward Error Correction

FKP (German) Flachen-K orrektur-Parameter (area correction parameter)
FTA Fine Time Assistance

GAGAN GPS Aided Geo Augmented Navigation

GLONASS GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS Global Navigation Satellite System

GPS Global Positioning System

HA GNSS High-Accuracy GNSS (RTK, PPP)
ICD Interface Control Document

IGS International GNSS Service

IOD Issue of Data

IRNSS Indian Regional Navigation Satellite System
IS Interface Specification

LLA Latitude Longitude Altitude

LMF L ocation Management Function
LOS Line-of-Sight

LPP LTE Positioning Protocol

LPPa LTE Positioning Protocol Annex
LSB Least Significant Bit

MAC Master Auxiliary Concept
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MBS
MO-LR
MSAS
MSB
msd
MT-LR
Multi-RTT
NAV
NavIC
NB-loT
NCGI
NICT
NI-LR
NLOS
NPRS
NR
NRSRP
NRSRQ
NTSC
OSR
OTDOA
PBCH
PDU
PPP
PRB
PRC
PRS
posSIB
PZ-90
Qzs
QZSS
QZSsT
RF

RP
RRC

RSRP
RSRQ
RSTD
RTK
RTT
RU
SBAS
SET
SFN
SLP
SRS
ss
SSB
SsID
SSR
STEC
SUPL
sv
B
TBS
TEC
TECU
TEG
TLM
TOA
TOD

Metropolitan Beacon System

Mobile Originated Location Request
Multi-functional Satellite Augmentation System
Most Significant Bit

mean solar day

Mobile Terminated Location Request
Multiple-Round Trip Time

Navigation

NAVigation with Indian Constellation
NarrowBand Internet of Things

NR Cell Global Identifier

National Institute of Information and Communications Technology
Network Induced Location Request
Non-Line-of-Sight

Narrowband Positioning Reference Signals
NR Radio Access

Narrowband Reference Signal Received Power
Narrowband Reference Signal Received Quality
National Time Service Center of Chinese Academy of Sciences
Observation Space Representation

Observed Time Difference Of Arrival

Physical Broadcast Channel

Protocol Data Unit

Precise Point Positioning

Physical Resource Block

Pseudo-Range Correction

Positioning Reference Signals

Positioning System Information Block
Parametry Zemli 1990 Goda — Parameters of the Earth Y ear 1990
Quasi Zenith Satellite

Quasi-Zenith Satellite System

Quasi-Zenith System Time

Radio Frequency

Reception Point

Range-Rate Correction

Radio Resource Control

Reference Signal Received Power

Reference Signal Received Quality

Reference Signal Time Difference

Real-Time Kinematic

Round Trip Time

Russia

Space Based Augmentation System

SUPL Enabled Terminal

System Frame Number

SUPL Location Platform

Sounding Reference Signal

Synchronization Signal

Synchronization Signal Block, SSYPBCH Block
Service Set Identifier

State Space Representation

Slant TEC

Secure User Plane Location

Space Vehicle

Terrestrial Beacon

Terrestrial Beacon System

Total Electron Content

TEC Units

Timing Error Group

Telemetry

Time Of Arrival

Time Of Day
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TOW Time Of Week
TP Transmission Point
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TRP Transmission-Reception Point
UDRE User Differential Range Error
ULP User Plane Location Protocol
URA User Range Accuracy
USNO US Naval Observatory
uT1 Universal Time No.1
UTC Coordinated Universal Time
WAAS Wide Area Augmentation System
WGS-84 World Geodetic System 1984
WLAN Wireless Local Area Network
4 Functionality of Protocol
4.1 General
4.1.1 LPP Configuration

LPP is used point-to-point between alocation server (E-SMLC, LMF or SLP) and atarget device (UE or SET) in order
to position the target device using position-related measurements obtained by one or more reference sources. Figure
4.1.1-1 shows the configuration as applied to the control- and user-plane location solutions for E-UTRAN and NG-
RAN (asdefined in TS 36.305 [2], TS 38.305 [40], TS 23.273[42] and TS 23.271 [3)]).

NB-IoT is anon-backward compatible variant of E-UTRAN supporting a reduced set of functionalities. In this
specification, procedures and messages specified for the UE equally apply to the UE in NB-IoT.

[y Reference (1
& Source @

GNSS signals (B)

- <

LIIDP
I
Measurements (A, B or {A+B) or Location

Target I > Location
Device ! Server

< :

Assistanfe Data
UE ... ! E-SMLC
TS [LMF/ SLP

~

LTE/NR radio signal\s\\ ~‘—

Reference
Source

eNodeB/NG-RAN

Figure 4.1.1-1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN or NG-RAN
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4.1.2 LPP Sessions and Transactions

An LPP session is used between aLocation Server and the target device in order to obtain location related
measurements or alocation estimate or to transfer assistance data. A single LPP session is used to support asingle
location request (e.g., for asingle MT-LR, MO-LR or NI-LR). Multiple L PP sessions can be used between the same
endpoints to support multiple different location requests (as required by TS 23.271 [3]). Each LPP session comprises
one or more L PP transactions, with each L PP transaction performing a single operation (capability exchange, assistance
datatransfer, or location information transfer). In E-UTRAN and NG-RAN, the LPP transactions are realized as LPP
procedures. The instigator of an LPP session will aways instigate the first L PP transaction, but subsequent transactions
may be instigated by either end. LPP transactions within a session may occur serialy or in parallel. LPP transactions are
indicated at the LPP protocol level with atransaction ID in order to associate messages with one another (e.g., request
and response).

M essages within atransaction are linked by a common transaction identifier.

4.1.3 LPP Position Methods

Internal LPP positioning methods and associated signalling content are defined in this specification.

Thisversion of the specification defines OTDOA (based on LTE signals), A-GNSS, E-CID (based on LTE signals),
Sensor, TBS, WLAN, Bluetooth, NR E-CID, NR DL-TDOA, NR DL-AoD and NR Multi-RTT positioning methods.

4.1.4 LPP Messages

Each LPP transaction involves the exchange of one or more L PP messages between the location server and the target
device. The general format of an LPP message consists of a set of common fields followed by a body. The body (which
may be empty) contains information specific to a particular message type. Each message type contains information
specific to one or more positioning methods and/or information common to all positioning methods.

The common fields are as follows:

Field Role
Transaction ID Identify messages belonging to the same transaction
Transaction End Flag | Indicate when a transaction (e.g. one with periodic responses) has ended
Sequence Number Enable detection of a duplicate LPP message at a receiver
Acknowledgement Enable an acknowledgement to be requested and/or returned for any LPP message

NOTE: Useof the Transaction ID and Transaction End fields conform to the proceduresin clause 5 and are
independent of the means used to transport L PP messages (e.g., whether using aNAS MO-LR Request,
NAS Generic Transport or user-plane solution).

The following message types are defined:
- Request Capahilities;
- Provide Capabilities,
- Request Assistance Data;
- Provide Assistance Data;
- Request Location Information;
- Provide Location Information;
- Abort;

- Error.
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4.2 Common LPP Session Procedure

The purpose of this procedure isto support an L PP session comprising a sequence of LPP transactions. The procedureis
described in Figure 4.2-1.

Endpoint A Endpoint B

1. LPP Message
(Transaction ID = j, Body) >

2. Additiond LPP Messages

€------------ (TransactionID=j,Body) ~~~~°~"°°°°7°°7 »
3. LPP Messages
<------------- (Transaction ID =k, Body) ~~~~~°-°°°°77 »

4. L PP Message
< (Transaction ID = N, Body) >

Figure 4.2-1 LPP Session Procedure

1. Endpoint A, which may be either the target or the server, initiates an L PP session by sending an L PP message for
aninitial LPP transaction j to the other endpoint B (which has an opposite roleto A).

2. Endpoints A and B may exchange further messages to continue the transaction started in step 1.
3. Either endpoint may instigate further transactions by sending additional L PP messages.

4. A sessionisterminated by afinal transaction N in which LPP messages will be exchanged between the two
endpoints.

Within each transaction, all constituent messages shall contain the same transaction identifier. The last message sent in
each transaction shall have the |E endTransaction set to TRUE. Transactions that occur in parallel shall use different
transaction 1Ds; transaction | Ds for completed transactions may be reused at any time after the final message of the
previous transaction with the same ID is known to have been received.

4.3 LPP Transport

4.3.1 Transport Layer Requirements

LPP requiresreliable, in-sequence delivery of L PP messages from the underlying transport layers. This clause describes
the transport capabilities that are available within LPP. A UE implementing LPP for the control-plane solution shall
support LPP reliable transport (including all three of duplicate detection, acknowledgement, and retransmission).

LPP reliable transport functionality is not used in the user-plane solution.

The following requirementsin clauses 4.3.2, 4.3.3, and 4.3.4 for LPP reliable transport apply only when the capability
is supported.

4.3.2 LPP Duplicate Detection

A sender shall include a sequence number in al LPP messages sent for a particular location session. The sequence
number shall be distinct for different LPP messages sent in the same direction in the same location session (e.g., may
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start at zero in the first LPP message and increase monotonically in each succeeding L PP message). Sequence numbers
used in the uplink and downlink are independent (e.g., can be the same).

A receiver shall record the most recent received sequence number for each location session. If amessageis received
carrying the same sequence number as that last received for the associated location session, it shall be discarded.
Otherwise (i.e., if the sequence number is different or if no sequence number was previously received or if no sequence
number isincluded), the message shall be processed.

Sending and receiving sequence numbers shall be deleted in a server when the associated location session is terminated
and shall be deleted in atarget device when there has been no activity for a particular location session for 10 minutes.

NOTE: For LPP control-plane use, atarget device can be aware of alocation session from information provided
at the NAS level for downlink transport of an LPP message.

4.3.3 LPP Acknowledgement

4331 General

Each L PP message may carry an acknowledgement request and/or an acknowledgement indicator. A LPP message
including an acknowledgement request (i.e., that include the | E ackRequested set to TRUE) shall also include a
sequence number. Upon reception of an L PP message which includes the | E ackRegquested set to TRUE, areceiver
returns an LPP message with an acknowledgement response (i.e., that includes the ackindicator 1E set to the same
sequence number of the message being acknowledged). An acknowledgement response may contain no L PP message
body (in which case only the sequence number being acknowledged is significant); aternatively, the acknowledgement
may be sent in an LPP message along with an LPP message body. An acknowledgement is returned for each received

L PP message that requested an acknowledgement including any duplicate(s). Once a sender receives an
acknowledgement for an LPP message, and provided any included sequence number is matching, it is permitted to send
the next L PP message. No message reordering is needed at the receiver since this stop-and-wait method of sending
ensures that messages normally arrive in the correct order.

When an LPP message is transported viaaNAS MO-LR request, the message does not request an acknowledgement.

4.3.3.2 Procedure related to Acknowledgement

Figure 4.3.3.2-1 shows the procedure related to acknowledgement.

Endpoint A Endpoint B
1. Message N >
- 2. Message N Acknowledgement
3. Message N+1 >

Figure 4.3.3.2-1: LPP Acknowledgement procedure

1. Endpoint A sends an LPP message N to Endpoint B which includes the | E ackRequested set to TRUE and a
sequence number.

2. If LPP message N isreceived and Endpoint B is able to decode the ackRequested value and sequence number,
Endpoint B shall return an acknowledgement for message N. The acknowledgement shall contain the |E
ackindicator set to the same sequence number as that in message N.
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3. When the acknowledgement for L PP message N is received and provided the included ackindicator |E matches
the sequence number sent in message N, Endpoint A sends the next L PP message N+ 1 to Endpoint B when this
message is available.

4.3.4 LPP Retransmission

4341 General

This capability builds on the acknowledgement and duplicate detection capabilities. When an L PP message which
requires acknowledgement is sent and not acknowledged, it is resent by the sender following atimeout period up to
three times. If still unacknowledged after that, the sender aborts all LPP activity for the associated session. The timeout
period is determined by the sender implementation but shall not be less than a minimum value of 250 ms.

In addition, for NB-10T the timeout period may be determined by the sender implementation based on e.g., the coverage
level of the UE.
4.34.2 Procedure related to Retransmission

Figure 4.3.4.2-1 shows the procedure related to retransmission when combined with acknowledgement and duplicate
detection.

Endpoint A Endpoint B
1. Message N >
*+——————————- 2. Message N Acknowledgement-— ———————— — ——
—————————————— 3. Message N Retransmission — — —— — — — — — — — |
-+ - ———————— -4. Message N Acknowledgement- - - ——————————
5. Message N+1 >

Figure 4.3.4.2-1: LPP Retransmission procedure

1. Endpoint A sends an LPP message N to Endpoint B for a particular location session and includes a request for
acknowledgement along with a sequence number.

2. If LPP message N isreceived and Endpoint B is able to decode the ackRequested value and sequence number
(regardless of whether the message body can be correctly decoded), Endpoint B shall return an
acknowledgement for message N. If the acknowledgement is received by Endpoint A (such that the
acknowledged message can be identified and sequence numbers are matching), Endpoint A skips steps 3 and 4.

3. If the acknowledgement in step 2 is not received after atimeout period, Endpoint A shall retransmit L PP
message N and shall include the same sequence number asin step 1.

4. If LPP message Nin step 3isreceived and Endpoint B is able to decode the ackRequested value and sequence
number (regardless of whether the message body can be correctly decoded and whether or not the messageis
considered a duplicate), Endpoint B shall return an acknowledgement. Steps 3 may be repeated one or more
timesif the acknowledgement in step 4 is not received after atimeout period by Endpoint A. If the
acknowledgement in step 4 is still not received after sending three retransmissions, Endpoint A shall abort all
procedures and activity associated with LPP support for the particular location session.
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5. Once an acknowledgement in step 2 or step 4 is received, Endpoint A sends the next L PP message N+ 1 for the
location session to Endpoint B when this message is available.

4.3.5 LPP Message Segmentation

An LPP message body may be sent in several shorter L PP messages instead of one long L PP message to deliver alarge
amount of information (e.g., in case the L PP message size exceeds the maximum message size supported by lower
layers). When a sender employs L PP message segmentation, the sender shall include the IE Segmentationlnfo in each

L PP message segment. The sender shall indicate in all but the final message segment that more messages are on the
way.

When areceiver receives an L PP message indicating that more messages are on the way, the receiver may store the LPP
message. If the receiver receives a subsequent L PP message for the same session and transaction 1D, the receiver shall
assume that the new L PP message continues the segmentation of the earlier message and may store the new message if
the new message indicates that more messages are on the way. |f the new message indicates that no more messages are
on the way, the receiver shall assume that message segmentation is complete and shall process the new message and
any stored message segments for the same session and transaction ID.

Thereliable transport rules specified in clause 4.3.2, 4.3.3, and 4.3.4 apply to each individual L PP message segment,
independently of the value of the IE Segmentationl nfo.

The rules for setting the common fields of the LPP message specified in clause 4.1.4 (Transaction ID, Transaction End
Flag, Sequence Number, Acknowledgment) apply to each individual LPP message segment, independently of the value
of the |IE Segmentationlnfo.

Endpoint A Endpoint B

1. LPP Message
[Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

L 2a. LPP Message _
[Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

L 2b. LPP Message _
(Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

3. LPP Message
(Transaction ID = j, Body{SegmentationIinfo=noMoreMessages}]

Figure 4.3.5-1: LPP Message Segmentation procedure

1. Endpoint A sends an LPP message to Endpoint B for a particular location session and includes the IE
Segmentationinfo set to moreMessagesOnTheWay to indicate that thisis one of many LPP message segments
used to deliver the entire LPP message body.

2 Endpoint A may send one or more additional L PP messages to Endpoint B with the |E Segmentationinfo set to
moreMessagesOnTheWay to continue delivering the segmented L PP message.

3. Endpoint A sendsthe final LPP message segment to Endpoint B and includes the |E Segmentationlnfo set to
noMoreMessages to indicate that thisis the final LPP message segment. Endpoint B assumes that the complete
L PP message body has been received.
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5 LPP Procedures

5.1 Procedures related to capability transfer

The purpose of the procedures that are grouped together in this clauseis to enable the transfer of capabilities from the
target deviceto the server. Capabilitiesin this context refer to positioning and protocol capabilities related to LPP and
the positioning methods supported by LPP.

These procedures instantiate the Capability Transfer transaction from TS 36.305 [2] and TS 38.305 [40].

51.1 Capability Transfer procedure

The Capability Transfer procedure is shown in Figure 5.1.1-1.

Target Server

- 1. RequestCapabilities

2. ProvideCapabilities -

Figure 5.1.1-1: LPP Capability Transfer procedure

1. The server sends a RequestCapabilities message to the target. The server may indicate the types of capability
needed.

2. Thetarget responds with a ProvideCapabilities message to the server. The capabilities shall correspond to any
capability types specified in step 1. This message shall include the endTransaction |E set to TRUE.

5.1.2 Capability Indication procedure

The Capability Indication procedure allows the target to provide unsolicited capabilities to the server and is shown in
Figure5.1.2-1.

Target Server

1. ProvideCapabilities -

Figure 5.1.2-1: LPP Capability Indication procedure

1. Thetarget sends a ProvideCapabilities message to the server. This message shall include the endTransaction IE
set to TRUE.
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5.1.3 Reception of LPP Request Capabilities

Upon receiving a RequestCapabilities message, the target device shall generate a ProvideCapabilities message as a
response.

The target device shall:
1> for each positioning method for which a request for capabilitiesis included in the message:
2> if the target device supports this positioning method:
3> include the capabilities of the device for that supported positioning method in the response message;

1> set the |E LPP-Transactionl D in the response message to the same value as the |[E LPP-TransactionID in the
received message;

1> deliver the response message to lower layers for transmission.

5.1.4  Transmission of LPP Provide Capabilities
When triggered to transmit a ProvideCapabilities message, the target device shall:
1> for each positioning method whose capabilities are to be indicated:
2> set the corresponding | E to include the device's capabilities;
2> if OTDOA capahilities are to be indicated:
3> include the | E supportedBandLiStEUTRA;

1> deliver the response to lower layers for transmission.

5.2 Procedures related to Assistance Data Transfer

The purpose of the procedures in this clause is to enable the target to request assistance data from the server to assist in
positioning, and to enable the server to transfer assistance data to the target in the absence of arequest.

These procedures instantiate the Assistance Data Transfer transaction from TS 36.305[2] and TS 38.305 [40].

5.2.1 Assistance Data Transfer procedure

The Assistance Data Transfer procedure is shown in Figure 5.2.1-1.

Target Server
1. RequestAssistanceData >
- 2. ProvideAssistanceData
-+ ————— 3. ProvideAssistanceData- — — - —— — — — — 4

Figure 5.2.1-1: LPP Assistance data transfer procedure

1. Thetarget sends a RequestAssistanceData message to the server.

2. The server responds with a ProvideAssistanceData message to the target containing assistance data. The
transferred assistance data should match or be a subset of the assistance data requested in step 1. The server may
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also provide any not requested information that it considers useful to the target. If step 3 does not occur, this
message shall set the endTransaction |E to TRUE.

3. The server may transmit one or more additional ProvideAssi stanceData messages to the target containing further
assistance data. The transferred assistance data should match or be a subset of the assistance data requested in
step 1. The server may also provide any not requested information that it considers useful to the target. The last
message shall include the endTransaction |E set to TRUE.

5.2.1a Periodic Assistance Data Transfer procedure

The Periodic Assistance Data Transfer procedure is shown in Figure 5.2.1a-1. This procedure enables a target to request
a server to send assistance data periodically.

NOTE 1: Inthisversion of the specification, periodic assistance data transfer is supported for HA GNSS (e.g.,
RTK) positioning only.

Target Server

1. RequestAssistanceData
(transactionID=T1, periodicSessionID=S, ————— P
Control Parameters, Type of Assistance Data)

2. ProvideAssistanceData
(transactionID=T1, endTransaction,
periodicSession ID=S, Control Parameters,
[non-periodic Assistance Data))

L1 uonoesuel| |04uU0D

3. ProvideAssistanceData
q——  (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

4. ProvideAssistanceData
4—— (transaction|D=T2, periodicSessionID=S,
periodic Assistance Data)

5. Abort
(transactionID=T2)

Z. uonoesuel]| ejeq

6. Abort
(transactionID=T2)

7. ProvideAssistanceData
¢——(transactionID=T2, endTransaction, periodicSessionI|D=S,
periodic Assistance Data)

Figure 5.2.1a-1: LPP Periodic Assistance data transfer procedure
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1. Thetarget sends a RequestAssistanceData message to the server using some available transactionID T1. The
message contains a periodicSessionl D S (different to any other periodicSessionI D currently in use between the
target and server) in the |E Commonl EsRequestAssistanceData. The message also includes a positioning method
specific assistance data request element (e.g., |E A-GNSS-RequestAssistanceData) identifying the type of
assistance data being requested together with desired periodicity conditions for sending it and a duration for
ending the assistance data transfer (e.g., in |[E GNSS-PeriodicAssistDataReq).

2. The server responds with a ProvideAssi stanceData message to the target. The message uses the transactionlD
T1linstep 1 and indicates the end of this transaction. The message contains the periodicSessionlD Sin IE
Commonl EsProvideAssistanceData. If the request can be supported, the message contains the control parameters
in the positioning method specific assistance data (e.g., |E A-GNSS-ProvideAssistanceData) which may confirm
or redefine the type of assistance data or periodicity parameters requested at step 1 (e.g., in IE
GNSS-PeriodicAssistData). If the target requested non-periodic assistance datain addition to the periodic
assistance datain step 1, the ProvideAssistanceData message may also include the non-periodic assistance data
in this step 2 (but not any periodic assistance data).

If the request cannot be supported (fully or partly), an error reason is provided in the positioning method specific
IE (e.g., IE A-GNSS-Error). If the request cannot even partly be supported remaining steps are then not
performed.

NOTE 2: Thetarget device infers from an absence of the periodicSessionI D that the location server does not
support periodic assistance data delivery. In that case, the target device does not expect the Data
Transaction (Steps 3-7).

3. When the first periodic message is available, the server sends an unsolicited ProvideAssistanceData message to
the target containing the periodicSessionl D S and the periodic assistance data confirmed in step 2. The message
uses some available transactionl D T2 that may be different to T1.

NOTE 3: The positioning method specific control parameters (e.g., |[E GNSS-PeriodicAssistData) are not
included in the data transaction.

4. The server may continue to send further ProvideAssi stanceData messages to the target containing the periodic
assistance data confirmed or redefined in step 2 when each additional periodicity condition occurs.

NOTE 4: The target device expects a ProvideAssistanceData messages at the in Step 2 confirmed interval (s). If
some or all of the assistance datais not available at each periodic interval, an error indication is
provided in the positioning method specific IE (e.g., IE A-GNSS-Error).

5. If thetarget requires the session to end, the target sends an Abort message to the server for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

6. If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

7. When the duration or other conditions for ending the periodic assistance data transfer occur, the last
ProvideAssistanceData message transferred indicates the end of transaction T2.
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5.2.1b Periodic Assistance Data Transfer with Update procedure

Target Server

1. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 1-4

2. RequestAssistanceData

(transactionlD=T3, periodicSessionID=S)

3. ProvideAssistanceData
~4——  (transactionID=T3, endTransaction,
periodicSession ID=S)

€| uonoesuel| [0JU0D

4. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 4-7

Figure 5.2.1b-1: LPP Periodic Assistance data transfer with update procedure

1. Steps 1-2 and optionally steps 3-4 are performed for the Periodic Assistance Data Transfer procedure in clause
5.2.1awith the following exceptions:

- The RequestAssistanceData message in step 1 indicates the update capabilities of the target device.

- The ProvideAssistanceData message in step 2 indicates the update capabilities of the target device which are
supported by the server.

2. If thetarget device changesits primary cell and if the update capabilities of the target device supported by the
server in step 1 include update of a primary cell ID, the target device sends a RequestAssistanceData message to
the server using some available transactionl D T3, which is different from T2 (previously used in step 2). The
message contains the periodicSessionI D S (previously used in step 1) and the new primary cell ID inthe |E
Commonl EsRequestAssistanceData.

3. The server responds with a ProvideAssistanceData message to the target. The message uses the transactionlD
T3 in step 2 and indicates the end of this transaction. The message contains the periodicSessionlD Sin IE
Commonl EsProvideAssistanceData. Steps 2-3 are repeated each time the target device changesits primary cell.

4. Steps4-7 are performed for the Periodic Assistance Data Transfer procedure in clause 5.2.1a.

5.2.2 Assistance Data Delivery procedure

The Assistance Data Delivery procedure allows the server to provide unsolicited assistance datato the target and is
shown in Figure 5.2.2-1.
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Target Server
g 1. ProvideAssistanceData
.- ————— 2. ProvideAssistanceData-————— — — — — 1

Figure 5.2.2-1: LPP Assistance data transfer procedure

1. The server sends a ProvideAssistanceData message to the target containing assistance data. If step 2 does not
occur, this message shall set the endTransaction |1E to TRUE.

2. The server may transmit one or more additional ProvideAssistanceData messages to the target containing
additional assistance data. The last message shall include the endTransaction |E set to TRUE.

5.2.2a Periodic Assistance Data Delivery procedure

The Periodic Assistance Data Delivery procedure allows the server to provide unsolicited periodic assistance data to the
target and is shown in Figure 5.2.2a-1.

NOTE 1: Inthisversion of the specification, periodic assistance data delivery is supported for HA GNSS (e.g.,
RTK) positioning only.
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Target Server

1. ProvideAssistanceData
(transactionlD=T1, endTransaction,
periodicSession ID=S, Control Parameters,
[non-periodic Assistance Data])

-~

| L uonoesuel |
[0J1uo0D

2. ProvideAssistanceData ]
q—— (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

3. ProvideAssistanceData
q—— (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

4. Abort
(transactionIlD=T2)

5. Abort
(transactionID=T2)

2 uonoesuel | ejeq

6. ProvideAssistanceData
-4——(transactionID=T2, endTransaction, periodicSessionI|D=S,
periodic Assistance Data)

Figure 5.2.2a-1: LPP Periodic Assistance data delivery procedure

1. The server sends a ProvideAssi stanceData message to the target using some available transactionID T1 and
indicates the end of this transaction. The message contains a periodicSessionlD S (different to any other
periodicSessionl D currently in use between the server and target) in the IE Commonl EsProvideAssistanceData.
The message includes positioning method specific assistance data control parameters (e.g., in IE
A-GNSS-ProvideAssistanceData) identifying the type of periodic assistance data being delivered together with
periodicity conditions for sending it and a duration for ending the assistance data delivery (e.g., in IE
GNSS-PeriodicAssistData). The ProvideAssistanceData message may also include non-periodic assistance data
(but not any periodic assistance data).

2. When thefirst periodic message is available, the server sends an unsolicited ProvideAssi stanceData message to
the target containing the periodicSessionl D S and the periodic assistance data announced in step 1. The message
uses some available transactionl D T2 that may be different to T1.

NOTE 2: The positioning method specific control parameters (e.g., |E GNSS-PeriodicAssistData) are not
included in the data transaction.

3. The server may continue to send further ProvideAssi stanceData messages to the target containing the periodic
assistance data announced in step 2 when each additional periodicity condition occurs.

NOTES3: The target device expects a ProvideAssistanceData messages at the in Step 2 announced interval(s). If
some or al of the assistance datais not available at each periodic interval, an error indication is
provided in the positioning method specific IE (e.g., IE A-GNSS-Error).
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4. If the target requires the session to end, the target sends an Abort message to the server for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

5. If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

6. When the duration or other conditions for ending the periodic assistance data transfer occur, the last
ProvideAssistanceData message transferred indicates the end of transaction T2.
5.2.3 Transmission of LPP Request Assistance Data
When triggered to transmit a RequestAssistanceData message, the target device shall:
1> set the |Es for the positioning-method-specific request for assistance data to request the data indicated by upper
layers.
5.2.4 Reception of LPP Provide Assistance Data
Upon receiving a ProvideAss stanceData message, the target device shall:
1> for each positioning method contained in the message:

2> deliver the related assistance data to upper layers.

5.3 Procedures related to Location Information Transfer

The purpose of the proceduresin this clause is to enable the server to request location measurement data and/or a
location estimate from the target, and to enable the target to transfer |ocation measurement data and/or alocation
estimate to a server in the absence of arequest.

These procedures instantiate the Location Information Transfer transaction in TS 36.305 [2] and TS 38.305 [40].
NOTE: Theservice layer (e.g. NASor OMA SUPL ULP) would be used to transfer information associated with a
location request from atarget to aserver (MO-LR).
5.3.1 Location Information Transfer procedure

The Location Information Transfer procedure is shown in Figure 5.3.1-1.

Target Server

-¢— 1. RequestLocationInformation

2. ProvideLocationInformation—— |

Figure 5.3.1-1: LPP Location Information transfer procedure

1. The server sends a RequestLocationl nformation message to the target to request location information, indicating
the type of location information needed and potentially the associated QoS.
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2. Thetarget sends a ProvideLocationl nformation message to the server to transfer location information. The
location information transferred should match or be a subset of the location information requested in step 1
unless the server explicitly alows additional location information. If step 3 does not occur, this message shall set
the endTransaction |IE to TRUE.

3. If requested in step 1, the target sends additional Providelocationl nformation messages to the server to transfer
location information. The location information transferred should match or be a subset of the location
information requested in step 1 unless the server explicitly allows additional location information. The last
message shall include the endTransaction |E set to TRUE.

5.3.2 Location Information Delivery procedure

The Location Information Delivery allows the target to provide unsolicited location information to the server. The
procedure is shown in Figure 5.3.2-1.

Target Server

1. ProvideLocationInformation————

—————————— 2. ProvideLocationInformation- — — — — — — — |

Figure 5.3.2-1: LPP Location Information Delivery procedure

1. Thetarget sends a Providel ocationl nformation message to the server to transfer location information. If step 2
does not occur, this message shall set the endTransaction IE to TRUE.

2. Thetarget may send one or more additional Providelocationlnformation messages to the server containing
additional location information data. The last message shall include the endTransaction |E set to TRUE.
5.3.3 Reception of Request Location Information
Upon receiving a RequestLocationl nformation message, the target device shall:
1> if the requested information is compatible with the target device capabilities and configuration:
2> include the requested information in a Providel ocationl nformation message;

2> set the |E LPP-Transactionl D in the response to the same value as the |E LPP-TransactionlD in the received
message;

2> deliver the Providel ocationl nformation message to lower layers for transmission.
1> otherwise:
2> if one or more positioning methods are included that the target device does not support:
3> continue to process the message as if it contained only information for the supported positioning methods;

3> handle the signaling content of the unsupported positioning methods by LPP error detection asin 5.4.3.
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5.3.4  Transmission of Provide Location Information
When triggered to transmit ProvidelLocationlnformation message, the target device shall:
1> for each positioning method contained in the message:
2> set the corresponding | E to include the available location information;

1> deliver the response to lower layers for transmission.

54 Error Handling Procedures

54.1 General

This clause describes how areceiving entity (target device or location server) behaves in cases when it receives
erroneous or unexpected data or detects that certain data are missing.

54.2 Procedures related to Error Indication

Figure 5.4.2-1 shows the Error indication procedure.

Endpoint A Endpoint B

1. LPP Message >

Figure 5.4.2-1: LPP Error Indication procedure

1. Endpoint A sends an L PP message to Endpoint B.

2. Endpoint B determines that the LPP message in step 1 contains an error. Endpoint B returns an Error message to
Endpoint A indicating the error or errors and discards the message in step 1. If Endpoint B is able to determine
that the erroneous LPP message in step 1 isan LPP Error or Abort Message, Endpoint B discards the message in
step 1 without returning an Error message to Endpoint A.

543 LPP Error Detection

Upon receiving any L PP message, the receiving entity shall attempt to decode the message and verify the presence of
any errors and:

1> if decoding errors are encountered:
2> if thereceiver can not determine that the received message is an LPP Error or Abort message:

3> return an LPP Error message to the sender and include the received LPP-TransactionlD, if this was
decoded, and type of error;

3> if thereceiver can determine the session and the LPP-Transactionl D and the received message includes
the |E Segmentationinfo and the receiver has previously stored message segments for this session and
LPP-TransactionID:

4> discard all stored L PP message segments for this session and LPP-Transactionl D;

3> discard the received message and stop the error detection procedure;
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1> if the message is a duplicate of a previously received message:
2> discard the message and stop the error detection procedure;

1> if the LPP-Transactionl D matches the LPP-Transactionl D for a procedure that is still ongoing for the same
session and the message type isinvalid for the current state of the procedure:

2> abort the ongoing procedure;
2> return an LPP Error message to the sender and include the received transaction ID and type of error;

2> if the message includes the |E Segmentationl nfo and the receiver has previously stored message segments for
this session and LPP-TransactionID:

3> discard all stored LPP message segments for this session and LPP-TransactionlD;
2> discard the message and stop the error detection procedure;
1> if the message includes the | E Segmentati onlnfo:
2> if the receiver has previously stored L PP message segments for this session and LPP-TransactionlID:
3> if the received message type is different to the stored message type:
4> return an LPP Error message to the sender and include the received transaction 1D and type of error;

4> discard the message and all stored L PP message segments for this session and LPP-TransactionlD
and stop the error detection procedure;

2> if the |E Segmentationlnfo has the val ue moreMessagesOnTheWay:
3> store the received message;

NOTE: Asanimplementation option, the receiver of an LPP Provide Assistance Data or LPP Provide
Location Information message may process the received message segment instead of storing the

message.
2> if the |E Segmentationlnfo has the value noMoreMessages.

3> continue error detection for the received message and any stored L PP message segments for this session
and LPP-Transaction| D;

1> if the message type is an L PP RequestCapabilities and some of the requested information is not supported:
2> return any information that can be provided in a normal response.

1> if the message type is an LPP RequestAssistanceData or RequestLocationlnformation and some or all of the
requested information is not supported:

2> return any information that can be provided in anormal response, which includes indications on other
information that is not supported.
5.4.4 Reception of an LPP Error Message
Upon receiving an Error message, a device shall:
1> abort any ongoing procedure associated with the LPP-Transactionl D if included in the received message.
The device may:

1> restart the aborted procedure taking into consideration the returned error information.
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5.5 Abort Procedure

55.1 General
The purpose of the abort procedureisto allow the target device or location server to abort an ongoing procedure due to

some unexpected event (e.g., cancellation of alocation request by an LCS client). It can also be used to stop an ongoing
procedure (e.g., periodic location reporting from the target device).

55.2 Procedures related to Abort

Figure 5.5.2-1 shows the Abort procedure.

Endpoint A Endpoint B

1. Ongoing Procedure P

2. Abort -

Figure 5.5.2-1: LPP Abort procedure

1. A procedure Pis ongoing between endpoints A and B.
2. Endpoint A determines that the procedure must be aborted and sends an Abort message to Endpoint B carrying
the transaction ID for procedure P. Endpoint B aborts procedure P.
5.5.3 Reception of an LPP Abort Message
Upon receiving an Abort message, a device shall:

1> abort any ongoing procedure associated with the transaction 1D indicated in the message.

6 Information Element Abstract Syntax Definition

6.1 General

The contents of each LPP message is specified in clause 6.2 using ASN. 1 to specify the message syntax and using
tables when needed to provide further detailed information about the fields specified in the message syntax.

The ASN.1in this clause uses the same format and coding conventions as described in Annex A of TS 36.331[12].

Transfer syntax for LPP messages is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules
(BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded L PP message always contains a
multiple of 8 hits.

Transfer syntax for LPP |Esis derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-
PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded L PP |E always contains a multiple of 8
bits. This applieswhen asingle LPP |E is encoded as the basic production, i.e. for other purposes than encoding the
LPP |E within an LPP message.

The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as
OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL
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statement in the abstract syntax. The meaning of each tag is specified in table 6.1-1. The use of these tagsin the uplink
(target to server) direction does not impose any requirements on the server.

Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation

Meaning

Cond conditionTag

Conditionally present

A field for which the need is specified by means of conditions. For each conditionTag, the
need is specified in a tabular form following the ASN.1 segment. In case, according to the
conditions, a field is not present, the target takes no action and where applicable shall
continue to use the existing value (and/or the associated functionality) unless explicitly stated
otherwise in the description of the field itself.

Need OP

Optionally present

A field that is optional to signal. For downlink messages, the target is not required to take
any special action on absence of the field beyond what is specified in the procedural text or
the field description table following the ASN.1 segment. The target behaviour on absence
should be captured either in the procedural text or in the field description.

Need ON

Optionally present, No action

A field that is optional to signal. If the message is received by the target, and in case the field
is absent, the target takes no action and where applicable shall continue to use the existing
value (and/or the associated functionality).

Need OR

Optionally present, Release

A field that is optional to signal. If the message is received by the target, and in case the field
is absent, the target shall discontinue/ stop using/ delete any existing value (and/ or the
associated functionality).

When specifying information elements which are to be represented by BIT STRINGs, if not otherwise specifically
stated in the field description of the concerned |E or elsewhere, the following principle applies with regards to the

ordering of bits:

- Thefirgt bit (Ieftmost bit) contains the most significant bit (MSB);

- thelast bit (rightmost bit) contains the least significant bit (LSB).

6.2 LPP PDU Structure

- LPP-PDU-Definitions

This ASN.1 segment is the start of the LPP PDU definitions.

-- ASNISTART

LPP- PDU- Def i ni ti ons

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

-- ASNISTOP

- LPP-Message

The LPP-Message provides the complete set of information for an invocation or response pertaining to an LPP

transaction.

-- ASNLSTART

LPP- Message ::= SEQUENCE {
transactionl D LPP- Transactionl D  OPTI ONAL, -- Need ON
endTransacti on BOOLEAN,
sequenceNunber SequenceNunber OPTI ONAL, -- Need ON
acknow edgenent Acknow edgenent OPTI ONAL, -- Need ON
| pp- MessageBody LPP- MessageBody OPTI ONAL -- Need ON

}

SequenceNunber ::=

| NTEGER (0. . 255)
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Acknow edgenent ::= SEQUENCE {

ackRequest ed BOOLEAN,

ackl ndi cat or SequenceNunber OPTI ONAL
}
-- ASNISTOP

LPP-Message field descriptions

transactionID

This field is omitted if an Ipp-MessageBody is not present (i.e. in an LPP message sent only to acknowledge a
previously received message) or if it is not available to the transmitting entity (e.g., in an LPP-Error message triggered
by a message that could not be parsed). If present, this field shall be ignored at a receiver in an LPP message for
which the Ipp-MessageBody is not present.

endTransaction

This field indicates whether an LPP message is the last message carrying an Ipp-MessageBody in a transaction
(TRUE) or not last (FALSE). When LPP message segmentation is used, only the final LPP message segment may
indicate the end of the transaction.

sequenceNumber
This field may be included when LPP operates over the control plane and an Ipp-MessageBody is included but shall
be omitted otherwise.

acknowledgement
This field is included in an LPP acknowledgement and in any LPP message requesting an acknowledgement when
LPP operates over the control plane and is omitted otherwise.

ackRequested
This field indicates whether an LPP acknowledgement is requested (TRUE) or not (FALSE). A value of TRUE may
only be included when an Ipp-MessageBody is included.

ackindicator
This field indicates the sequence number of the message being acknowledged.

Ipp-MessageBody
This field may be omitted in the case the message is sent only to acknowledge a previously received message.

- LPP-MessageBody

The LPP-MessageBody identifies the type of an LPP message and contains all L PP information specifically associated
with that type.

-- ASNLISTART
LPP- MessageBody ::= CHO CE {
cl CHO CE {
request Capabi lities Request Capabi lities,
provi deCapabi lities Provi deCapabi lities,
request Assi st anceDat a Request Assi st anceDat a,
provi deAssi st anceDat a Provi deAssi st anceDat a,

request Locati onl nformati on Request Locati onl nformati on,
provi deLocati onl nformati on Provi delLocati onl nformati on,
abort Abort,
error Error,
spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL, spareO NULL

b

nessageC assExt ensi on SEQUENCE {}

}

-- ASN1ISTOP

- LPP-TransactionID

The LPP-TransactionI D identifies a particular L PP transaction and the initiator of the transaction.

-- ASNLSTART

LPP-Transacti onl D :: = SEQUENCE {
initiator Initiator,
transacti onNunber Tr ansact i onNunber ,
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Initiator ::= ENUMERATED {
| ocati onServer,
tar get Devi ce,
}
Transacti onNunber ::= | NTEGER (0. . 255)

-- ASNISTOP

6.3 Message Body IEs

— RequestCapabilities

The RequestCapabilities message body in a L PP message is used by the location server to request the target device
capability information for LPP and the supported individual positioning methods.

-- ASNLISTART
Request Capabi l i ties ::= SEQUENCE {
critical Ext ensi ons CHA CE {
cl CHO CE {
request Capabi lities-r9 Request Capabi lities-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Request Capabi lities-r9-1Es ::= SEQUENCE {
commonl EsRequest Capabilities Comonl EsRequest Capabi liti es OPTI ONAL, -- Need ON
a- gnss- Request Capabi lities A- GN\SS- Request Capabi i ti es OPTI ONAL, -- Need ON
ot doa- Request Capabi l i ties OTDQOA- Request Capabi lities OPTI ONAL, -- Need ON
eci d- Request Capabi lities ECI D- Request Capabi lities OPTI ONAL, -- Need ON
epdu- Request Capabi lities EPDU- Sequence OPTI ONAL, -- Need ON
[[ - sensor - Request Capabi l i ti es-r13 Sensor- Request Capabilities-ri13 OPTI ONAL, -- Need ON
t bs- Request Capabi i ties-r13 TBS- Request Capabi | i ties-r13 OPTI ONAL, -- Need ON
w an- Request Capabi i ties-r13 WLAN- Request Capabi i ties-r13 OPTI ONAL, -- Need ON
bt - Request Capabi | ities-r13 BT- Request Capabi l i ties-r13 OPTI ONAL -- Need ON
11,
[[ nr-ECI D Request Capabilities-r1l6 NR-ECH D- Request Capabilities-r16 OPTI ONAL, -- Need ON
nr-Milti-RTT- Request Capabilities-rl16
NR- Mul ti - RTT- Request Capabi lities-r16
OPTI ONAL, -- Need ON
nr - DL- AoD- Request Capabi | iti es-r16
NR- DL- AoD- Request Capabi lities-r16  OPTI ONAL, -- Need ON
nr - DL- TDOA- Request Capabi | i ties-r16
NR- DL- TDOA- Request Capabi l i ties-r16 OPTI ONAL, -- Need ON
nr - UL- Request Capabi | ities-r16 NR- UL- Request Capabi l i ties-r16 OPTI ONAL -- Need ON
11
}
-- ASN1ISTOP

- ProvideCapabilities

The ProvideCapabilities message body in a LPP message indicates the L PP capabilities of the target device to the
location server.

-- ASNLISTART
Provi deCapabi l i ties ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
provi deCapabi lities-r9 Provi deCapabi i ti es-r9-1Es,

spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
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}
}
Provi deCapabi l i ties-r9-1Es ::= SEQUENCE {
comonl EsProvi deCapabi lities Conmonl EsProvi deCapabi | ities OPTI ONAL,
a- gnss- Provi deCapabi lities A- G\SS- Provi deCapabi lities OPTI ONAL,
ot doa- Provi deCapabi l i ties OTDQOA- Provi deCapabi lities OPTI ONAL,
eci d- Provi deCapabi lities ECI D- Provi deCapabi lities OPTI ONAL,
epdu- Provi deCapabi lities EPDU- Sequence OPTI ONAL,
[[ sensor-ProvideCapabilities-rl3 Sensor-ProvideCapabilities-ri13 OPTI ONAL,
t bs- Provi deCapabi l i ties-r13 TBS- Provi deCapabi | i ti es-r13 OPTI ONAL,
w an- Provi deCapabi i ties-r13 WLAN- Pr ovi deCapabi i ties-r13 CPTI ONAL,
bt - Provi deCapabi | iti es-r13 BT- Provi deCapabi | i ties-r13 OPTI ONAL
11,
[[ nr-ECI D Provi deCapabilities-r1l6 NR-ECH D Provi deCapabilities-r16 OPTI ONAL,
nr-Milti-RTT-Provi deCapabilities-rl16
NR- Mul ti - RTT- Provi deCapabi lities-r16 OPTI ONAL,
nr - DL- AoD- Provi deCapabi | ities-r16
NR- DL- AoD- Pr ovi deCapabi l i ti es-r 16 OPTI ONAL,
nr - DL- TDOA- Provi deCapabi l iti es-r16
NR- DL- TDOA- Provi deCapabi | iti es-r 16 OPTI ONAL,
nr- UL- Provi deCapabi | ities-r16 NR- UL- Pr ovi deCapabi l i ti es-r16 OPTI ONAL
11
}
-- ASN1ISTOP

- RequestAssistanceData

The RequestAssistanceData message body in a LPP message is used by the target device to request assistance data from
the location server.

-- ASNLISTART
Request Assi st anceDat a :: = SEQUENCE {
critical Extensions CHO CE {
cl CHQO CE {

request Assi st anceDat a-r 9 Request Assi st anceDat a- r 9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

H
critical Extensi onsFuture SEQUENCE {}
}
}
Request Assi st anceData-r9-1 Es ::= SEQUENCE {

commonl EsRequest Assi st anceDat a Commonl EsRequest Assi st anceDat a OPTI ONAL,

a- gnss- Request Assi st anceDat a A- G\SS- Request Assi st anceDat a OPTI ONAL,

ot doa- Request Assi st anceDat a OTDOA- Request Assi st anceDat a OPTI ONAL,

epdu- Request Assi st anceDat a EPDU- Sequence OPTI ONAL,

[[ sensor-Request Assi st anceDat a-r 14

Sensor - Request Assi st anceDat a-r 14 COPTI ONAL,
t bs- Request Assi st anceData-r14  TBS- Request Assi st anceDat a-r 14 OPTI ONAL,
W an- Request Assi st anceDat a-r 14 W.AN- Request Assi st anceDat a-r 14 OPTI ONAL

11,

[[ nr-Milti-RTT-Request Assi stanceData-r16 NR-Milti-RTT-Request AssistanceData-r16 OPTl ONAL,
nr - DL- AoD- Request Assi st anceDat a- r 16 NR- DL- AoD- Request Assi st anceDat a-r 16 COPTI ONAL,
nr - DL- TDOA- Request Assi st anceDat a-r 16 NR- DL- TDOA- Request Assi st anceDat a-r 16 OPTI ONAL

11

}

-- ASN1ISTOP

- ProvideAssistanceData

The ProvideAssistanceData message body in a L PP message is used by the location server to provide assistance data to
the target device either in response to arequest from the target device or in an unsolicited manner.

-- ASNISTART

Provi deAssi st anceData :: = SEQUENCE {
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critical Ext ensi ons CHO CE {
cl CHO CE {
provi deAssi st anceDat a- r 9 Provi deAssi st anceDat a-r 9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Provi deAssi st anceDat a-r9-1 Es ::= SEQUENCE {
commonl EsProvi deAssi st anceDat a Commonl EsPr ovi deAssi st anceDat a OPTI ONAL, -- Need ON
a- gnss- Provi deAssi st anceDat a A- G\SS- Pr ovi deAssi st anceDat a OPTI ONAL, -- Need ON
ot doa- Provi deAssi st anceDat a OTDQA- Provi deAssi st anceDat a OPTI ONAL, -- Need ON
epdu- Provi de- Assi st ance- Dat a EPDU- Sequence OPTI ONAL, -- Need ON
[
sensor - Provi deAssi st anceDat a-r 14 Sensor - Provi deAssi st anceDat a-r 14 OPTI ONAL, -- Need ON
t bs- Provi deAssi st anceDat a-r 14 TBS- Provi deAssi st anceDat a-r 14 OPTI ONAL, -- Need ON
w an- Provi deAssi st anceDat a-r 14 WLAN- Pr ovi deAssi st anceDat a-r 14 OPTI ONAL -- Need ON
11,
[[ nr-Milti-RTT-Provi deAssi st anceDat a-r 16
NR- Mul ti - RTT- Provi deAssi st anceDat a-r 16
OPTI ONAL, -- Need ON
nr - DL- AoD- Provi deAssi st anceDat a-r 16
NR- DL- AoD- Pr ovi deAssi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr - DL- TDOA- Provi deAssi st anceDat a-r 16
NR- DL- TDOA- Pr ovi deAssi st anceDat a-r 16
OPTI ONAL -- Need ON
11
}

-- ASN1ISTOP

- RequestLocationinformation

The ReguestLocationl nformation message body in a LPP message is used by the location server to request positioning
measurements or a position estimate from the target device.

-- ASNLISTART
Request Locat i onl nformati on ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

request Locat i onl nf or mati on-r9 Request Locat i onl nf or mati on-r 9-1 Es,
spare3 NULL, spare2 NULL, sparel NULL

H
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Request Locat i onl nformation-r9-1Es ::= SEQUENCE {
commonl EsRequest Locat i onl nf or mat i on
Commonl EsRequest Locat i onl nf or mati on OPTI ONAL, -- Need ON
a- gnss- Request Locati onl nformati on  A- GNSS- Request Locat i onl nf or mati on OPTI ONAL, -- Need ON
ot doa- Request Locat i onl nf or mati on OTDQA- Request Locat i onl nf or mat i on OPTI ONAL, -- Need ON
eci d- Request Locat i onl nf or mati on ECI D- Request Locat i onl nf or nat i on OPTI ONAL, -- Need ON
epdu- Request Locat i onl nf or mati on EPDU- Sequence OPTI ONAL, -- Need ON

[
sensor - Request Locat i onl nfornati on-r 13
Sensor - Request Locat i onl nf or mati on-r 13

OPTI ONAL, -- Need ON
t bs- Request Locat i onl nf or mati on-r13 TBS- Request Locati onl nfornation-r13 OPTI ONAL, -- Need ON
w an- Request Locat i onl nf or mat i on-r 13 W.AN- Request Locat i onl nf or nat i on-r 13 OPTI ONAL, -- Need ON
bt - Request Locat i onl nf or mati on-r13 BT- Request Locat i onl nf or nat i on-r 13 COPTI ONAL -- Need ON

11,
[[ nr-EC D RequestLocationl nformation-r16
NR- ECl D- Request Locat i onl nf or nat i on-r 16
OPTI ONAL, -- Need

2

nr-Mil ti-RTT- Request Locati onl nformati on-r16
NR- Mul ti - RTT- Request Locat i onl nf or nati on-r 16
CPTI ONAL, -- Need

2

nr - DL- AoD- Request Locat i onl nf or mati on-r 16
NR- DL- AoD- Request Locat i onl nf or nat i on-r 16
OPTI ONAL, -- Need ON
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nr - DL- TDOA- Request Locat i onl nf or mati on-r 16
NR- DL- TDOA- Request Locat i onl nf or nati on-r 16
OPTI ONAL -- Need ON
11
}

-- ASN1ISTOP

RequestLocationInformation field descriptions

commonlEsRequestLocationIinformation

This field specifies the location information type requested by the location server and optionally other configuration
information associated with the requested location information. This field should always be included in this version of
the protocol.

— ProvideLocationIinformation

The ProvideLocationl nformation message body in a LPP message is used by the target device to provide positioning
measurements or position estimates to the location server.

- - ASNISTART
Provi deLocat i onl nformation ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

provi deLocat i onl nf or mati on-r9 Provi deLocat i onl nf or mati on-r9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
}
}
Provi deLocati onl nformati on-r9-1Es ::= SEQUENCE {
commonl EsProvi deLocat i onl nf or mati on
Commonl EsPr ovi deLocat i onl nf or mati on OPTI ONAL,
a- gnss- Provi deLocati onl nformati on ~ A- GNSS- Provi deLocati onl nf or mati on OPTI ONAL,
ot doa- Provi deLocat i onl nf or mat i on OTDOA- Provi deLocat i onl nf or mati on OPTI ONAL,
eci d- Provi deLocat i onl nf or mati on ECI D- Provi deLocat i onl nf or mati on OPTI ONAL,
epdu- Provi deLocat i onl nf or mati on EPDU- Sequence OPTI ONAL,
[
sensor - Provi deLocati onl nformati on-r 13
Sensor - Provi deLocat i onl nf ormati on-r 13
OPTI ONAL,
t bs- Provi deLocati onl nformati on-r13 TBS- Provi deLocati onl nformati on-r13 OPTI ONAL,
w an- Provi deLocati onl nfornmati on-r 13 W.AN- Provi deLocat i onl nf or mati on-r13 OPTI ONAL,
bt - Provi deLocat i onl nf ormati on-r 13 BT- Pr ovi deLocat i onl nf or mati on-r 13 OPTI ONAL
1]
[[ nr-EC D ProvidelLocationl nformation-r16
NR- ECI D- Pr ovi deLocat i onl nf or mati on-r 16 OPTI ONAL,
nr-Milti-RTT-Provi deLocati onl nformation-r16
NR- Mul ti - RTT- Provi deLocat i onl nf ormati on-r 16 OPTI ONAL,
nr - DL- AoD- Provi deLocati onl nf ormati on-r 16
NR- DL- AoD- Pr ovi deLocat i onl nformati on-r 16 OPTI ONAL,
nr - DL- TDOA- Pr ovi deLocat i onl nf or mati on-r 16
NR- DL- TDOA- Pr ovi deLocat i onl nf or mati on-r 16 OPTIl ONAL
11
}

-- ASNISTOP

- Abort
The Abort message body in a LPP message carries arequest to abort an ongoing L PP procedure.
-- ASNLISTART
Abort ::= SEQUENCE {
critical Ext ensi ons CHA CE {
cl CHO CE {
abort-r9 Abort-r9-1Es,

spare3 NULL, spare2 NULL, sparel NULL
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b
critical Extensi onsFuture SEQUENCE {}

}
}
Abort-r9-1Es ::= SEQUENCE {
commonl EsAbor t Commonl EsAbor t OPTI ONAL, -- Need ON
epdu- Abor t EPDU- Sequence OPTIONAL  -- Need ON
}
-- ASNLSTOP

— Error

The Error message body in a L PP message carries information concerning a L PP message that was received with
errors.

-- ASNLSTART
Error ::= CHO CE {
error-r9 Error-r9-1Es,
critical Ext ensi onsFut ure SEQUENCE {}
}
Error-r9-1Es ::= SEQUENCE {
commonl ESErr or Conmmonl ESErr or OPTI ONAL, -- Need ON
ébah-Error EPDU- Sequence OPTI ONAL -- Need ON
}
-- ASNLSTOP
6.4 Common IEs

Common |Es comprise IEs that are applicable to more than one L PP positioning method.
6.4.1 Common Lower-Level IEs

- AccessTypes

The |E AccessTypesis used to indicate several cellular access types using a bit map.

-- ASN1START
AccessTypes ::= SEQUENCE {
accessTypes BI T STRI NG { eutra (0),
utra (1),
gsm (2),
nb-i ot (3),
nr-vi1510 (4) } (SIZE (1..8)),
}
-- ASNISTOP
AccessTypes field descriptions
accessTypes

This field specifies the cellular access type(s). This is represented by a bit string, with a one-value at the bit position
means the particular access type is addressed; a zero-value means not addressed.

- ARFCN-ValueEUTRA

The |lEs ARFCN-ValueEUTRA and ARFCN-ValueEUTRA-v9a0 are used to indicate the ARFCN of the E-UTRA carrier
frequency, asdefined in TS 36.331[12].
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-- ASNLISTART

ARFCN- Val ueEUTRA :: = | NTEGER (0. . maxEARFCN)

ARFCN- Val ueEUTRA-v9a0 :: = I NTEGER ( maxEARFCN- Pl usl. . max EARFCN2)
ARFCN- Val ueEUTRA-114 :: = | NTEGER (0. . mex EARFCN2)

-- ASNLISTOP

NOTE: For fields using the original value range, as defined by 1E ARFCN-ValueEUTRA i.e. without suffix, value
maxEARFCN indicates that the E-UTRA carrier frequency isindicated by means of an extension.

- ARFCN-ValueNR

The lE ARFCN-ValueNR is used to indicate the ARFCN applicable for adownlink, uplink or bi-directional (TDD) NR
global frequency raster, as defined in TS 38.101-2 [34] and TS 38.101-1 [37].

-- ASNLISTART
ARFCN- Val ueNR-r 15 ::= | NTEGER (0. .3279165)

-- ASNISTOP

- ARFCN-ValueUTRA

The |IE ARFCN-ValueUTRA is used to indicate the ARFCN of the UTRA carrier frequency, as defined in TS 25.331
[13].

-- ASNLSTART
ARFCN- Val ueUTRA :: = | NTEGER (0..16383)

-- ASN1ISTOP

- CarrierFreq-NB

The |E CarrierFreg-NB is used to provide the NB-10T carrier frequency, as defined in TS 36.101 [21].

- - ASN1START
CarrierFreqg-NB-r14 ::= SEQUENCE {
carrierFreqg-ri4 ARFCN- Val ueEUTRA-T 14,
carrierFreqOfset-ri4 CarrierFreqOfset NB-r14 OPTI ONAL,
}
-- ASNISTOP

CarrierFreq-NB field descriptions

carrierFreq
This field specifies the ARFCN applicable for the NB-I0T carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

carrierFreqOffset
This field specifies the offset of the NB-10T channel number to EARFCN as defined in TS 36.101 [21].

- CarrierFreqOffsetNB

The |E CarrierFregOffsetNB is used to provide the offset of the NB-10T channel number to EARFCN of a NB-10T carrier.
-- ASNLSTART
CarrierFreqOffsetNB-r14 ::= ENUMERATED {

v-10, v-9, v-8, v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,
vO, vi1, v2, v3, v4, v5, v6, v7, v8, Vv9
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-- ASN1ISTOP

CarrierFreqOffsetNB field descriptions

CarrierFreqOffsetNB
This field specifies the offset of the NB-l1oT channel number to EARFCN as defined in TS 36.101 [21]. Value v-10
means -10, v-9 means -9, and so on.

- CellGloballdEUTRA-AnNdUTRA

The |E CellGlobal l[dEUTRA-ANdUTRA specifies the global Cell Identifier for EFUTRA or UTRA, the globally unique
identity of acell in E-UTRA or UTRA.

-- ASNLISTART
Cel | G obal | dEUTRA- AndUTRA : : = SEQUENCE {
pl m-ldentity SEQUENCE {
ncc SEQUENCE (SI ZE (3)) OF INTEGER (0..9),
mmc SEQUENCE (SI ZE (2..3)) OF INTEGER (0..9)
b,
cellldentity CHO

eutra BIT STRING (SIZE (28)),
utra  BIT STRING (S| ZE (32))

b
}
-- ASNLSTCP
CellGloballdEUTRA-ANdUTRA field descriptions
plmn-ldentity
This field identifies the PLMN of the cell as defined in TS 36.331 [12].
cellldentity

This field defines the identity of the cell within the context of the PLMN as defined in TS 36.331 [12] and TS 25.331
[13]. The size of the bit string allows for the 32-bit extended UTRAN cell ID; in the case the cell ID is shorter, the first
bits of the string are set to 0.

— CellGloballdGERAN

The |E CellGloballdGERAN specifies the global Cell Identifier for GERAN, the globally unique identity of acell in
GERAN.

-- ASNLISTART
Cel | G obal | dGERAN : : = SEQUENCE {
pl m-ldentity SEQUENCE {
ntc SEQUENCE (Sl ZE (3)) OF INTEGER (0..9),
mc SEQUENCE (SI ZE (2..3)) OF INTEGER (0..9)
},
| ocat i onAr eaCode BIT STRING (S| ZE (16)),
cellldentity BI T STRI NG (SI ZE (16)),
}
-- ASNLISTOP

CellGloballdGERAN field descriptions

plmn-ldentity
This field identifies the PLMN of the cell.

locationAreaCode
This field is a fixed length code identifying the location area within a PLMN.

cellldentity
This field specifies the cell Identifier which is unigue within the context of the GERAN location area.
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- ECGI

The |E ECGI specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of acell in E-UTRA (TS
36.331[12]).

NOTE: ThelE ECGI isaso used for NB-loT access.

-- ASNLSTART

ECE ::= SEQUENCE {
ncc SEQUENCE (Sl ZE (3)) OF INTEGER (0..9),
mc SEQUENCE (SI ZE (2..3)) OF I NTEGER (O..9),

cellidentity BI T STRING (SI ZE (28))
}

-- ASNISTOP

- Ellipsoid-Point
The | E Ellipsoid-Point is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASNLISTART
El |i psoi d- Poi nt ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) -- 24 bit field
}
-- ASNISTCP

- Ellipsoid-PointWithUncertaintyCircle

The | E Ellipsoid-PointWithUncertaintyCircle is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLSTART

El |'i psoi d- Poi nt Wt hUncertaintyGrcle ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607), -- 24 bit field
uncertainty | NTEGER (0. .127)

}

-- ASNISTOP

- EllipsoidPointWithUncertaintyEllipse

The | E EllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLISTART
El | i psoi dPoi nt Wt hUncertaintyEl |lipse ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
uncert ai nt ySem Mj or I NTEGER (0. .127),
uncertai nt ySem M nor I NTEGER (0. .127),
orientati onMaj or Axi s I NTEGER (0. .179),
confi dence I NTEGER (0. .100)
}
-- ASNISTOP
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- EllipsoidPointWithAltitude
The | E EllipsoidPointWithAltitude is used to describe a geographic shape as defined in TS 23.032 [15].

- - ASNISTART
El |'i psoi dPoi nt Wt hAl titude ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607), -- 24 bit field
altitudeD rection ENUMERATED { hei ght, dept h},
altitude | NTEGER (0. .32767) -- 15 bit field
}
-- ASNISTOP

- EllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The |E EllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as defined in TS
23.032 [15].

- - ASNISTART
El | i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl lipsoid ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
altitudeDi rection ENUMERATED { hei ght, dept h},
al titude | NTEGER (0. . 32767), -- 15 bit field
uncert ai nt ySem Mj or I NTEGER (0. .127),
uncertai nt ySem M nor I NTEGER (0. .127),
orientati onMaj or Axi s I NTEGER (0..179),
uncertaintyAl titude I NTEGER (0. .127),
confi dence | NTEGER (0. .100)
}
-- ASNISTOP

- EllipsoidArc

The IE EllipsoidArc is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLISTART

El |'i psoi dArc ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
i nner Radi us I NTEGER (0. .65535), -- 16 bit field,
uncert ai nt yRadi us I NTEGER (0. .127),
of f set Angl e I NTEGER (0. .179),
i ncl udedAngl e I NTEGER (0. .179),
confi dence I NTEGER (0. .100)

}

-- ASNISTOP

- EPDU-Sequence

The EPDU-Sequence contains | Es that are defined externally to LPP by other organizations.

-- ASNLISTART
EPDU- Sequence ::= SEQUENCE (SIZE (1..naxEPDU)) OF EPDU
maxEPDU | NTEGER :: = 16
EPDU : : = SEQUENCE {
ePDU- | denti fi er EPDU- | denti fi er,

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 48 ETSI TS 137 355 V17.0.0 (2022-05)

ePDU- Body EPDU- Body
}
EPDU- | denti fier ::= SEQUENCE {

ePDU- | D EPDU- | D,

ePDU- Nane EPDU- Nane OPTI ONAL,
}
EPDU- 1D ::= | NTEGER (1..256)
EPDU- Nane ::= VisibleString (SIZE (1..32))
EPDU- Body ::= OCTET STRING
-- ASNISTOP

EPDU-Sequence field descriptions
EPDU-ID

This field provides a unique integer ID for the externally defined positioning method. Its value is assigned to the
external entity that defines the EPDU. See table External PDU ldentifier Definition for a list of external PDU identifiers
defined in this version of the specification.

EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external
PDU - e.g., by containing the name of the defining organization and/or the name of the associated public or
proprietary standard for the EPDU.

EPDU-Body
The content and encoding of this field are defined externally to LPP.

External PDU Identifier Definition

EPDU-ID EPDU Defining entity Method name Reference
1 OMA LOC OMA LPP extensions (LPPe) OMA-TS-LPPe-V1_0
[20]

- FregBandIndicatorNR

The |E FregBandindicator NR specifies the NR band indicator (TS 38.331 [35]).
-- ASNLISTART
FregBandl ndi cator NR-r16 ::= | NTEGER (1..1024)

-- ASNISTOP

- HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid

The |E HA-EllipsoidPointWithAltitudeAndScal ableUncertaintyEllipsoid is used to describe a geographic shape as
defined in TS 23.032 [15].

- - ASNISTART
HA- El | i psoi dPoi nt Wt hAl titudeAndScal abl eUncertai ntyEllipsoid-r16 ::= SEQUENCE {
degreeslLatitude-r16 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi tude-r 16 | NTEGER( - 2147483648. . 2147483647) ,
altitude-r16 | NTEGER( - 64000. . 1280000),
uncertai ntySemi Maj or-r 16 I NTEGER (0. . 255),
uncertai ntySemi M nor-r16 I NTEGER (0. . 255),
orientati onMaj or Axi s-r 16 I NTEGER (0. .179),
hori zont al Confi dence-r 16 | NTEGER (0. . 100),
uncertai ntyAltitude-r16 I NTEGER (0. .255),
verti cal Confi dence-r16 I NTEGER (0. .100),
ha- Hor i zont al Ext endedRangeUsed- r 16 BOOLEAN,
ha- Verti cal Ext endedRangeUsed-r 16 BOOLEAN
}
-- ASNISTOP
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- HA-EllipsoidPointWithScalableUncertaintyEllipse

The |E HA-Elli psoidPointWithScal ableUncertaintyEllipse is used to describe a geographic shape as defined in TS
23.032[15].

- - ASNISTART

HA- El | i psoi dPoi nt Wt hScal abl eUncertai ntyEl | i pse-r16 ::= SEQUENCE {
degreeslLatitude-r16 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi tude-r 16 | NTEGER( - 2147483648. . 2147483647) ,
uncertai ntySemi Maj or-r 16 I NTEGER (0. . 255),
uncertai ntySemi M nor-r16 I NTEGER (0. . 255),
orientati onMaj or Axi s-r 16 I NTEGER (0. .179),
confi dence-r16 I NTEGER (0. . 100),
ha- Ext endedUncert ai nt yRangeUsed-r 16 BOOLEAN

}

-- ASN1ISTOP

- HighAccuracyEllipsoidPointWithUncertaintyEllipse

The |E HighAccuracyEllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS
23.032[15].

-- ASNLISTART

Hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-r15 ::= SEQUENCE {
degreeslLatitude-ri15 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 15 | NTEGER( - 2147483648. . 2147483647) ,
uncertai ntySemi Maj or - r 15 I NTEGER (0. . 255),
uncertai ntySenm M nor-r 15 | NTEGER (0. . 255),
orientati onMaj or Axi s-r15 | NTEGER (0. .179),
confi dence-r15 I NTEGER (0. .100)

}

-- ASN1ISTOP

— HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The |E HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as
defined in TS 23.032 [15].

-- ASNLISTART

Hi ghAccur acyEl | i psoi dPoi nt Wt hAl ti tudeAndUncertai ntyEl | i psoid-r15 ::= SEQUENCE {
degreeslLatitude-ri15 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 15 | NTEGER( - 2147483648. . 2147483647) ,
altitude-r15 | NTEGER( - 64000. . 1280000) ,
uncertai ntySemi Maj or - r 15 | NTEGER (0. . 255),
uncertai ntySenm M nor-r 15 | NTEGER (0. . 255),
orientati onMaj or Axi s-r15 I NTEGER (0. .179),
hori zont al Confi dence-r 15 I NTEGER (0. .100),
uncertaintyAltitude-r15 | NTEGER (0. . 255),
verti cal Confidence-r 15 | NTEGER (0. .100)

}

-- ASN1ISTOP

— HorizontalVelocity

The |E Horizontal Vel ocity is used to describe a velocity shape as defined in TS 23.032 [15].

-- ASNLISTART
Hori zontal Vel ocity ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047)
}
-- ASN1ISTOP
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- HorizontalWithVerticalVelocity

The |E HorizontalWithVertical Velocity is used to describe a velocity shape as defined in TS 23.032 [15].

-- ASNLISTART
Hori zontal Wt hVertical Vel ocity ::= SEQUENCE {
beari ng I NTEGER( 0. . 359),
hori zont al Speed | NTEGER( 0. . 2047) ,
vertical Direction ENUMERATED{ upwar d, downwar d},
verti cal Speed | NTEGER( 0. . 255)
}
-- ASN1ISTOP

— HorizontalVelocityWithUncertainty

The |E Horizontal Vel ocityWithUncertainty is used to describe a velocity shape as defined in TS 23.032 [15].

-- ASNLISTART

Hori zont al Vel oci t yW t hUncertainty ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047) ,
uncert ai nt ySpeed | NTEGER( 0. . 255)

}

-- ASNISTOP

- HorizontalWithVerticalVelocityAndUncertainty

The |E HorizontalWithVertical VelocityAndUncertainty is used to describe a velocity shape as defined in TS 23.032
[15].

- - ASN1START

Hori zontal Wt hVerti cal Vel oci t yAndUncertai nty ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047) ,
vertical Direction ENUMERATED{ upwar d, downwar d},
verti cal Speed | NTEGER( 0. . 255) ,
hori zont al Uncert ai nt ySpeed | NTEGER(O. . 255),
verti cal Uncert ai nt ySpeed | NTEGER( 0. . 255)

}

-- ASNISTOP

- LocationCoordinateTypes

The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032 [15].

- - ASNISTART

Locat i onCoor di nat eTypes ::= SEQUENCE {
el |'i psoi dPoi nt BOOLEAN,
el I'i psoi dPoi nt Wt hUncertaintyCircle BOOLEAN,
el i psoi dPoi nt Wt hUncertai ntyEl | i pse BOOLEAN,
pol ygon BOOLEAN,
el i psoi dPoi nt Wt hAl titude BOOLEAN,
el |'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl|ipsoid BOOLEAN,
el lipsoi dArc BOOLEAN,

[
hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-r15
BOOLEAN OPTI ONAL, -- Need ON
hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl|lipsoid-r15
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BOOLEAN OPTI ONAL  -- Need ON
11,
[
ha- El | i psoi dPoi nt Wt hScal abl eUncertai ntyEl | i pse-r16
BOOLEAN OPTI ONAL, -- Need ON
ha- El I i psoi dPoi nt Wt hAl titudeAndScal abl eUncertai ntyEl | i psoid-r16
BOOLEAN OPTI ONAL  -- Need ON

11
}

-- ASNISTOP

- NCGI

The |IE NCGI specifiesthe NR Cell Global Identifier (NCGI) which is used to identify NR cells globally (TS 38.331
[35]).

-- ASNISTART

NCG -r 15 ::= SEQUENCE {
ncc-r 15 SEQUENCE (Sl ZE (3)) OF I NTEGER (0..9),
mmc- r 15 SEQUENCE (SIZE (2..3)) OF INTEGER (0..9),
nr-cellidentity-r15 BI T STRING (Sl ZE (36))

}

-- ASN1ISTOP

- NR-PhysCellld

The |IE NR-PhysCellld specifies the NR physical cell identifier (TS 38.331 [35]).
-- ASNLSTART

NR- PhysCel | ID-r16 ::= | NTEGER (0. .1007)

-- ASNISTOP

- PeriodicAssistanceDataControlParameters

The |E PeriodicAssistanceDataControl Parametersis used in a periodic assistance data delivery procedure as described
inclauses 5.2.1aand 5.2.2a.

-- ASNLISTART
Peri odi cAssi st anceDat aCont r ol Par aneters-r15 ::= SEQUENCE {
peri odi cSessi onl D-r 15 Peri odi cSessi onl D-r 15,
[
updat eCapabi l i ti es-r15 Updat eCapabi l i ti es-r15 OPTI ONAL -- Need ON
11
}
Peri odi cSessionl D-r15 ::= SEQUENCE {
peri odi cSessionlnitiator-r15 ENUMERATED { | ocati onServer, targetDevice, ... },
peri odi cSessi onNunber - r 15 | NTEGER (0. . 255),
}
Updat eCapabi lities-r15 ::= BIT STRING {pri maryCel | | D-r 15 (0)} (SIZE(1..8))
-- ASNLISTOP

PeriodicAssistanceDataControlParameters field descriptions

periodicSessionID
This field identifies a particular periodic assistance data delivery session and the initiator of the session.
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PeriodicAssistanceDataControlParameters field descriptions

updateCapabilities
This field identifies the capabilities of the sending entity to support an update of periodic assistance data. A bit value
set to one indicates a capability is supported and a bit value set to zero indicates a capability is not supported.

- Polygon
The |E Polygon is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASNLISTART
Pol ygon ::= SEQUENCE (Sl ZE (3..15)) OF Pol ygonPoi nts
Pol ygonPoi nts ::= SEQUENCE {
| atitudeSign ENUMERATED { north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) -- 24 bit field
}
-- ASNLISTOP

- PositioningModes

The |E PositioningModes is used to indicate several positioning modes using a bit map.

-- ASNLISTART
Posi ti oni ngvbdes ::= SEQUENCE {
posMbdes BI T STRI NG { st andal one (0),

ue- based (1),
ue- assi sted (2)
} (SIZE (1..8)),

}
-- ASNISTCP

PositioningModes field descriptions

posModes
This field specifies the positioning mode(s). This is represented by a bit string, with a one-value at the bit position
means the particular positioning mode is addressed; a zero-value means not addressed.

- Segmentationinfo

The |E Segmentationlnfo is used by a sender to indicate that L PP message segmentation is used, as specified in clause
4.3.5.

-- ASNLISTART
Segnent ati onl nfo-r14 ::= ENUVERATED { noMoreMessages, noreMessagesOnTheVay }

-- ASNISTOP

Segmentationinfo field descriptions

Segmentationinfo

noMoreMessages indicates that this is the only or last LPP message segment used to deliver the entire message
body.

moreMessagesOnTheWay indicates that this is one of multiple LPP message segments used to deliver the entire
message body.
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- VelocityTypes
The |E VelocityTypes defines alist of possible velocity shapes as defined in TS 23.032 [15].
-- ASNLISTART
Vel oci tyTypes ::= SEQUENCE {
hori zont al Vel ocity BOOLEAN,
hori zontal WthVertical Vel ocity BOOLEAN,
hori zont al Vel oci t yWt hUncertainty BOOLEAN,
hori zontal Wt hVerti cal Vel oci t yAndUncert ai nty BOOLEAN,
}
-- ASNLSTOP

6.4.2 Common Positioning

- CommonlEsRequestCapabilities

The Commonl EsRequestCapabilities carries common | Es for a Request Capabilities L PP message Type.
-- ASNLISTART
Commonl EsRequest Capabi lities ::= SEQUENCE {
[
| pp- nessage- segnent ati on-req-r 14 BI T STRI NG { server ToTarget (0),
target ToServer (1) } OPTI ONAL -- Need ON
11

}
-- ASNISTCP

CommonlEsRequestCapabilities field descriptions

Ipp-message-segmentation-req

This field, if present, indicates that the target device is requested to provide its LPP message segmentation
capabilities.

If bit O is set to value 1, it indicates that the server is able to send segmented LPP messages to the target device; if bit
0 is set to value 0 it indicates that the server is not able to send segmented LPP messages to the target device.

If bit 1 is set to value 1, it indicates that the server is able to receive segmented LPP messages from the target device;
if bit 1 is set to value 0 it indicates that the server is not able to receive segmented LPP messages from the target
device.

- CommonlEsProvideCapabilities

The Commonl EsProvideCapabilities carries common | Es for a Provide Capabilities L PP message Type.

-- ASNISTART

Commonl EsProvi deCapabi lities ::= SEQUENCE {
[ _
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL, -- Cond Segnentation

| pp- nessage- segnent ati on-r 14 BI T STRING { serverToTarget (0),
target ToServer (1) } OPTI ONAL
11

}
-- ASNISTCP
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Conditional presence Explanation

Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been
received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

CommonlEsProvideCapabilities field descriptions

segmentationinfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

Ipp-message-segmentation

This field, if present, indicates the target device's LPP message segmentation capabilities.

If bit O is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit O is set
to value 0 it indicates that the target device does not support receiving segmented LPP messages.

If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to
value 0 it indicates that the target device does not support sending segmented LPP messages.

- CommonlEsRequestAssistanceData

The Commonl EsRequestAssistanceData carries common | Es for a Request Assistance Data L PP message Type.

-- ASNLISTART
Commonl EsRequest Assi st anceDat a :: = SEQUENCE {
pri maryCel | 1 D ECA COPTI ONAL, -- Cond EUTRA
[l . . .
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL -- Cond Segnentation

11,
[[
peri odi cAssi st anceDat aReq- r 15

Peri odi cAssi st anceDat aCont r ol Par anet er s-r 15

CPTI ONAL, -- Cond Per ADr eq
pri maryCel | | D-r 15 NCd -r 15 OPTI ONAL -- Cond NR
11
}
-- ASNISTOP
Conditional presence Explanation

EUTRA The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted
for non-EUTRA and non-NB-IoT user plane support.

Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been
received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

PerADreq The field is mandatory present if the target device requests periodic assistance data
delivery. Otherwise it is not present.

NR The field is mandatory present for NR access. The field shall be omitted for non-NR user
plane support.

CommonlEsRequestAssistanceData field descriptions

primaryCelllD

This parameter identifies the current primary cell for the target device.

segmentationinfo

This field indicates whether this RequestAssistanceData message is one of many segments, as specified in clause

4.3.5.

periodicAssistanceDataReq

This field indicates a request for periodic assistance data delivery, as specified in clause 5.2.1a.

— CommonlEsProvideAssistanceData

The Commonl EsProvideAssistanceData carries common | Es for a Provide Assistance Data L PP message Type.
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- - ASN1START
Commonl EsProvi deAssi st anceData :: = SEQUENCE {
[l
segnent ati onl nf o-r 14 Segnent at i onl nf o-r 14 CPTI ONAL -- Need ON

11,
[l

peri odi cAssi stanceDat a-r 15 Peri odi cAssi st anceDat aCont r ol Par anet er s-r 15

OPTI ONAL -- Cond Per AD
1]
}
-- ASNLSTCP
Conditional presence Explanation
PerAD The field is mandatory present in a periodic assistance data delivery session. Otherwise it
is not present.

CommonlEsRequestAssistanceData field descriptions

segmentationinfo
This field indicates whether this ProvideAssistanceData message is one of many segments, as specified in clause
4.3.5.

periodicAssistanceData
This field indicates a periodic assistance data delivery, as specified in clauses 5.2.1a and 5.2.2a.

- CommonlEsRequestLocationinformation

The Commonl EsRequestLocationl nformation carries common IEs for a Request Location Information LPP message
Type.

-- ASNLISTART
Commonl EsRequest Locat i onl nformati on :: = SEQUENCE {
| ocati onl nformati onType Locat i onl nf or nat i onType,
tri ggeredReporting TriggeredReportingCriteria OPTlI ONAL, -- Cond ECI D
peri odi cal Reporting Peri odi cal ReportingCriteria OPTI ONAL, -- Need ON
addi ti onal | nf or mati on Addi ti onal | nf or mati on OPTI ONAL, -- Need ON
qos QS OPTI ONAL, -- Need ON
envi ronment Envi r onnent CPTI ONAL, -- Need ON
| ocat i onCoor di nat eTypes Locat i onCoor di nat eTypes OPTI ONAL, -- Need ON
vel oci t yTypes Vel oci t yTypes OPTI ONAL, -- Need ON
[
nessageSi zeLi mi t NB-r 14 MessageSi zeLi nmit NB-r 14 OPTI ONAL -- Need ON
11,
[l
segment ati onl nfo-r 14 Segnent at i onl nf o-r 14 CPTI ONAL -- Need ON
11,
[l
schedul edLocati onRequest-r17
Schedul edLocat i onRequest - r 17
OPTI ONAL, -- Need ON
integrityl nformati onRequest-r17
I ntegrityl nfornati onRequest-r17
OPTI ONAL -- Need ON
11
}
Locat i onl nfor mati onType ::= ENUMERATED {
| ocati onEst i mat eRequi r ed,
| ocat i onMeasur ement sRequi r ed,
| ocati onEsti mat ePreferred,
| ocat i onMeasur enent sPreferred,
}
Peri odi cal ReportingCriteria ::= SEQUENCE {

reporti ngAmount ENUMERATED {
ral, ra2, ra4, ra8, ral6, ra32,
raé4, ra-Infinity
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} DEFAULT ra-Infinity,
reportinglnterval ENUMERATED {
noPeri odi cal Reporting, riO-25,
rio-5, ril, ri2, rid4, ri8, ril6, ri32, ri64

}
}
TriggeredReportingCriteria ::= SEQUENCE {
cel | Change BOOLEAN,
reportingDuration Repor ti ngDur at i on,
}
ReportingDuration ::= | NTEGER (0. . 255)
Addi ti onal I nformation ::= ENUMERATED {
onl yRet ur nl nf or mat i onRequest ed,
mayRet ur nAdi ti onal | nf or mati on,
}
Q0S ::= SEQUENCE {
hori zont al Accur acy Hor i zont al Accur acy OPTI ONAL, -- Need ON
verti cal Coor di nat eRequest BOOLEAN,
verti cal Accuracy Verti cal Accuracy OPTI ONAL, -- Need ON
responseTi nme ResponseTi me OPTI ONAL, -- Need ON
vel oci t yRequest BOOLEAN,
[[ responseTi meNB-r 14 ResponseTi neNB-r 14 OPTI ONAL -- Need ON
11,
[[ horizontal AccuracyExt-r15 Hori zont al Accur acyExt -r 15 OPTI ONAL, -- Need ON
vertical AccuracyExt-r15 Verti cal AccuracyExt-r15 OPTI ONAL -- Need ON
11
}
Hori zont al Accuracy ::= SEQUENCE {
accur acy | NTEGER( 0. . 127),
confi dence I NTEGER( 0. . 100),
}
Vertical Accuracy ::= SEQUENCE {
accuracy | NTEGER(O. . 127),
confi dence | NTEGER( 0. . 100) ,
}
Hori zont al AccuracyExt-r15 ::= SEQUENCE {
accuracyExt-ri15 | NTEGER( 0. . 255) ,
confi dence-r 15 | NTEGER( 0. . 100) ,
}
Vertical AccuracyExt-r15 ::= SEQUENCE {
accuracyExt-r15 I NTEGER( 0. . 255) ,
confi dence-r 15 | NTEGER( 0. . 100) ,
}
ResponseTi me ::= SEQUENCE {
time I NTEGER (1..128),
[[  responseTi meEar | yFi x-r12 | NTEGER (1..128) OPTI ONAL -~ Need ON
11,
[[ unit-r15 ENUMERATED { ten-seconds, ... , ten-milli-seconds-r17 }
OPTI ONAL -- Need ON
11
}
ResponseTi meNB-r 14 :: = SEQUENCE {
ti meNB-r 14 I NTEGER (1..512),
responseTi meEar | yFi xNB- r 14 I NTEGER (1..512) COPTI ONAL, -- Need ON
[[  unitNB-r15 ENUMERATED { ten-seconds, ... } OPTI ONAL -- Need ON
11
}
Envi ronnent ::= ENUMERATED {
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badAr ea,
not BadAr ea,
m xedAr ea,
}
MessageSi zeLi mi t NB-r 14 :: = SEQUENCE {
neasurenentLimt-r14 | NTEGER (1..512) OPTI ONAL, -- Need ON
}
Schedul edLocat i onRequest-r17 ::= SEQUENCE {
schedul edLocati onTi me-r 17 Schedul edLocat i onTi me-r 17,
}
Schedul edLocat i onTi me-r 17 ::= SEQUENCE {
utcTi me-r17 UTCTi e,
gnssTi me-r17 SEQUENCE {
gnss- TOD- nmsec-r 17 | NTEGER (0. .3599999),
gnss-Ti mel D-r 17 GNSS- 1 D
o
net wor kTi ne-r 17 CHO CE
e-utraTime-r17 SEQUENCE {
| te-physCel | 1d-r17 I NTEGER (0. .503),
I te-arfcnEUTRA-r 17 ARFCN- Val ueEUTRA,
Ite-cell doballd-r17 Cel | G obal | dEUTRA- AndUTRA
OPTI ONAL, -- Need ON
| t e- syst enframeNunber -r 17 | NTEGER (0. .1023)
b
nrTime-rl7 SEQUENCE {
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 186,
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15,
nr-Cell dobal |l D-r17 NCGE -r 15 CPTI ONAL, -- Need ON
nr-SFEN-r17 I NTEGER (0..1023),
nr-Slot-r17 CHO CE {
scs15-r17 I NTEGER (0..9),
scs30-r17 I NTEGER (0. .19),
scs60-r17 I NTEGER (0. .39),
scs120-r17 | NTEGER (0. .79)
} OPTI ONAL -- Need ON
b
- ),
relativeTi me-r17 | NTEGER (1..1024),
}
Integrityl nfornmati onRequest-r17 ::= SEQUENCE {
targetIntegrityRi sk-r17 I NTEGER ( 10..90),
}
-- ASNISTOP
Conditional presence Explanation
ECID The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it
is not present.

CommonlEsRequestLocationinformation field descriptions

locationIinformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired’,
the target device shall return a location estimate if possible, or indicate a location error if not possible. For
'locationMeasurementsRequired’, the target device shall return measurements if possible, or indicate a location error if
not possible. For 'locationEstimatePreferred’, the target device shall return a location estimate if possible, but may also
or instead return measurements for any requested position methods for which a location estimate is not possible. For
'locationMeasurementsPreferred’, the target device shall return location measurements if possible, but may also or
instead return a location estimate for any requested position methods for which return of location measurements is not
possible.
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CommonlEsRequestLocationInformation field descriptions

triggeredReporting
This IE indicates that triggered reporting is requested and comprises the following subfields:

- cellChange: If this field is set to TRUE, the target device provides requested location information each time the
primary cell has changed.

- reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean
an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the
reportingDuration or until an LPP Abort or LPP Error message is received.

The triggeredReporting field should not be included by the location server and shall be ignored by the target device if
the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in
CommonlEsRequestLocationIinformation.

periodicalReporting
This IE indicates that periodic reporting is requested and comprises the following subfields:

- reportingAmount indicates the number of periodic location information reports requested. Enumerated values
correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is
'infinite/indefinite’, the target device shou-Id continue periodic reporting until an LPP Abort message is received.
The value 'ral’ shall not be used by a sender.

- reportingInterval indicates the interval between location information reports and the response time
requirement for the first location information report. Enumerated values ri0-25, ri0-5, ril, ri2, ri4, ri8, ril6, ri32,
ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement
reports containing no measurements or no location estimate are required when a reportinglnterval expires
before a target device is able to obtain new measurements or obtain a new location estimate. The value
'noPeriodicalReporting' shall not be used by a sender.

additionallnformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE
indicates 'onlyReturninformationRequested’ then the target device shall not return any additional information to that
requested by the server. If this IE indicates 'mayReturnAdditionalinformation’ then the target device may return
additional information to that requested by the server. If a location estimate is returned, any additional information is
restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but
cannot include measurements). If measurements are returned, any additional information is restricted to additional
measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID
measurements).

gos
This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of
the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by
the target device assuming that the measurements are the only sources of error. Fields are as follows:

- horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence
level. The 'accuracy' corresponds to the encoded uncertainty as defined in TS 23.032 [15] and 'confidence'
corresponds to confidence as defined in TS 23.032 [15].

- verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)

- verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level
and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded
uncertainty altitude as defined in TS 23.032 [15] and 'confidence’ corresponds to confidence as defined in TS
23.032 [15].

- responseTime
- time indicates the maximum response time as measured between receipt of the

RequestLocationinformation and transmission of a ProvideLocationInformation. If the unit field is absent,
this is given as an integer number of seconds between 1 and 128. If the unit field is present with
enumerated value 'ten-seconds’, the maximum response time is given in units of 10-seconds, between 10
and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds’, the maximum
response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. If the
periodicalReporting IE is included in CommonlEsRequestLocationinformation, this field should not be
included by the location server and shall be ignored by the target device (if included).

- responseTimeEarlyFix indicates the maximum response time as measured between receipt of the
RequestLocationinformation and transmission of a ProvideLocationInformation containing early location
measurements or an early location estimate. If the unit field is absent, this is given as an integer number of
seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds’, the maximum
response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with
enumerated value 'ten-milli-seconds’, the maximum response time is given in units of 10-milli-seconds,
between 0.01 and 1.28 seconds. When this IE is included, a target should send a
ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit
into a single message) containing early location information according to the responseTimeEarlyFix IE and
a subsequent ProvideLocationIinformation (or more than one ProvideLocationInformation if location
information will not fit into a single message) containing final location information according to the time IE. A
target shall omit sending a ProvideLocationInformation if the early location information is not available at
the expiration of the time value in the responseTimeEarlyFix IE. A server should set the
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CommonlEsRequestLocationInformation field descriptions

responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the
responseTimeEarlyFix IE if its value is not less than that for the time IE.

- unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds'
corresponds to a resolution of 10 seconds. Enumerated value 'ten-milli-seconds' corresponds to a
resolution of 0.01 seconds. If this field is absent, the unit/resolution is 1 second. Enumerated value 'ten-
milli-seconds' is only applicable for NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD
Positioning, and NR Multi-RTT Positioning.

- velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not
(FALSE).

- responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonlEsRequestLocationinformation, this
field should not be included by the location server and shall be ignored by the target device (if included).

- timeNB indicates the maximum response time as measured between receipt of the
RequestLocationinformation and transmission of a ProvideLocationInformation. If the unitNB field is absent,
this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the
maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.

- responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the
RequestLocationinformation and transmission of a ProvideLocationInformation containing early location
measurements or an early location estimate. If the unitNB field is absent, this is given as an integer number
of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units
of 10-seconds, between 10 and 5120 seconds. When this IE is included, a target should send a
ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit
into a single message) containing early location information according to the responseTimeEarlyFixNB |E
and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location
information will not fit into a single message) containing final location information according to the timeNB
IE. A target shall omit sending a ProvideLocationInformation if the early location information is not available
at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the
responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the
responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE.

- unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-
second' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

- horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated
confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS
23.032 [15] and 'confidence' corresponds to confidence as defined in TS 23.032 [15]. This field should not be
included by the location server and shall be ignored by the target device if the horizontalAccuracy field is
included in QoS.

- verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence
level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the
encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as
defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the
target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a
response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and
timeNB which shall always be fulfilled — even if that means not fulfilling other QoS requirements.

A target device supporting NB-loT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields with
enumerated value 'ten-seconds'.

A target device supporting NB-1oT access and HA GNSS shall support the unitNB field.

environment
This field provides the target device with information about expected multipath and non line of sight (NLOS) in the
current area. The following values are defined:
- badArea: possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).
- notBadArea: no or light multipath and usually LOS conditions (e.g. suburban or rural).
- mixedArea: environment that is mixed or not defined.
If this field is absent, a default value of 'mixedArea’ applies.

locationCoordinateTypes
This field provides a list of the types of location estimate that the target device may return when a location estimate is
obtained by the target.

velocityTypes
This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is
obtained by the target.
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CommonlEsRequestLocationInformation field descriptions

messageSizeLimitNB
This field provides an octet limit on the amount of location information a target device can return.
- measurementLimit indicates the maximum amount of location information the target device should return in
response to the RequestLocationinformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and
is specified in steps of 100 octets. The message size limit is then given by the value provided in
measurementLimit times 100 octets.

segmentationinfo
This field indicates whether this RequestLocationIinformation message is one of many segments, as specified in
clause 4.3.5

scheduledLocationRequest
This field indicates that the target device is requested to obtain location measurements or location estimate valid at
the scheduledLocationTime T and comprises the following subfields:
- scheduledLocationTime indicates the time T when the location measurements or location estimate is to be
obtained.
- utcTime provides T in UTC in the form of YYMMDDhhmmssZ.
- gnssTime provides T in GNSS system time of the GNSS indicated by gnss-TimelD.
- gnss-TOD-msec specifies the GNSS TOD in 1-milli-second resolution rounded down to the nearest
millisecond unit.
- networkTime provides T in E-UTRA or NR network time.
- Ite-physCellld, Ite-arfcnEUTRA, Ite-cellGloballd identifies the reference cell (E-UTRA) that is used for
the network time.
- lte-systemFrameNumber specifies the system frame number in E-UTRA.
- nr-PhysCelllD, nr-ARFCN , nr-CellGloballD identifies the reference cell (NR) that is used for the
network time.
- nr-SFN specifies the system frame number in NR.
- nr-Slot specifies the slot number in NR for the indicated subcarrier spacing (SCS). The total NR
network time is given by nr-SFN + nr-Slot.
- relativeTime provides T in seconds from current time, where current time is defined as the time the
CommonlEsRequestLocationIinformation was received.
NOTE: A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the
LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time (see TS
23.273 [42)).

integrityInformationRequest
This field, if present, indicates that the target device is requested to report integrity information for the location
estimate and comprises the following integrity requirements:
- targetintegrityRisk indicates the Target Integrity Risk (TIR) for which the Protection Level (PL) is requested.
The TIR is given by P=1001" [hour?] where n is the value of targetintegrityRisk and the range is 10! to 10° per
hour.

CommonlEsProvideLocationInformation

The Commonl EsProvidelocationl nformation carries common IEs for a Provide Location Information LPP message

Type.
-- ASNLISTART
Commonl EsProvi deLocati onl nformati on ::= SEQUENCE {
| ocati onEsti mat e Locat i onCoor di nat es OPTI ONAL,
vel oci tyEsti nat e Vel ocity OPTI ONAL,
| ocati onError Locat i onError OPTI ONAL,
[[ ’earIyFi xReport-ri12 Ear | yFi xReport-r12 CPTI ONAL
11,
[[ IocationSource-r13 Locat i onSour ce-r 13 OPTI ONAL,
| ocati onTi mest anp-r 13 UTCTi ne OPTI ONAL
11,
[l . . .
segnent ati onl nfo-r14 Segnent ati onl nfo-r14 OPTI ONAL -- Cond Segnentati on
11,
[
integritylnfo-r17 Integritylnfo-r17 CPTI ONAL
1]
}
Locat i onCoordi nates ::= CHO CE {
el | i psoi dPoi nt El i psoi d- Poi nt,
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el i psoi dPoi nt Wt hUncertaintyCrcle El | i psoi d- Poi nt Wt hUncertaintyGircle,
el i psoi dPoi nt Wt hUncertai ntyEl | i pse El | i psoi dPoi nt Wt hUncertai ntyEl | i pse,
pol ygon Pol ygon,

el |i psoi dPoi nt Wt hAl titude El |'i psoi dPoi nt Wt hAl titude,

el |'i psoi dPoi nt Wt hAl titudeAndUncertaintyEl lipsoid
El |'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl | i psoid,
el lipsoi dArc El I'i psoi dArc,

hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-v1510

Hi ghAccur acyEl | i psoi dPoi nt Wt hUncert ai nt yEl | i pse-r 15,
hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl | i psoid-v1510

Hi ghAccur acyEl | i psoi dPoi nt Wt hAl ti t udeAndUncert ai ntyEl | i psoi d-r 15,
ha- El I i psoi dPoi nt Wt hScal abl eUncert ai ntyEl | i pse-v1680

HA- El | i psoi dPoi nt Wt hScal abl eUncertai ntyEl | i pse-r 16,

ha- El | i psoi dPoi nt Wt hAl titudeAndScal abl eUncertai ntyEl | i psoi d-v1680

HA- El | i psoi dPoi nt Wt hAl ti t udeAndScal abl eUncert ai ntyEl | i psoi d-r 16

}
Vel ocity ::= CHA CE {
hori zont al Vel ocity Hori zont al Vel oci ty,
hori zontal Wt hVertical Vel ocity Hori zontal Wt hVerti cal Vel ocity,
hori zont al Vel oci t yWt hUncertainty Hori zont al Vel oci t yW t hUncertai nty,
hori zontal Wt hVerti cal Vel oci t yAndUncertai nty
Hori zont al Wt hVerti cal Vel oci t yAndUncert ai nty,
}
Locati onError ::= SEQUENCE {
| ocati onfail urecause Locat i onFai | ureCause,
}
Locat i onFai | ureCause ::= ENUMERATED {
undef i ned,
request edMet hodNot Support ed,
posi ti onMet hodFai | ure,
peri odi cLocat i onMeasur ement sNot Avai | abl e,
}
Earl| yFi xReport-r12 ::= ENUMERATED {
noMbr eMessages,
nor eMessagesOnTheWay
}
Locati onSource-r13 ::= BIT STRING { a-gnss (0),
w an (1),
bt (2),
tbs (3),
sensor (4),
ha- gnss-v1510 (5),
nmot i on- sensor - v1550 (6),
dl -tdoa-r16 (7),
dl - aod-r 16 (8) } (SlzE(1..16))
Integritylnfo-r17 ::= SEQUENCE {
hori zont al Prot ecti onLevel -r17 | NTEGER (0. .50000),
vertical ProtectionLevel -r17 | NTEGER (0. .50000) OPTI ONAL,
achi evabl eTarget I ntegrityR sk-r17 | NTEGER ( 10. . 90) CPTI ONAL, -- Need OP
}
-- ASNLISTOP
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Conditional presence Explanation

Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been
received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

CommonlEsProvideLocationInformation field descriptions

locationEstimate

This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the
values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for
including this field are defined for the locationinformationType field in a Request Location Information message.

velocityEstimate
This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values
of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].

locationError

This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The
field includes information concerning the reason for the lack of location information. The LocationFailureCause
‘periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was
requested, but no measurements or location estimate are available when the reportinginterval expired.

earlyFixReport
This field shall be included if and only if the ProvideLocationinformation message contains early location
measurements or an early location estimate. The target device shall set the values of this field as follows:
- noMoreMessages: This is the only or last ProvideLocationIinformation message used to deliver the entire set of
early location information.
- moreMessagesOnTheWay: This is one of multiple ProvideLocationIinformation messages used to deliver the
entire set of early location information (if early location information will not fit into a single message).
If this field is included, the IE Segmentationinfo shall not be included.

locationSource

This field provides the source positioning technology for the location estimate.

NOTE 1: In this version of the specification, the entry 'ths' is used only for TBS positioning based on MBS signals.

NOTE 2: The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry
'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and
movement, e.g. accelerometers, gyros, magnetometers.

locationTimestamp
This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.

segmentationinfo
This field indicates whether this ProvideLocationInformation message is one of many segments, as specified in clause
4.3.5

integrityInfo
This field provides the integrity result for the locationEstimate.

- horizontalProtectionLevel provides the Horizontal Protection Level (HPL) for the locationEstimate along the
semi-major axis of the error ellipse. Scale factor 0.01 metre; range 0 — 500 metres.

- verticalProtectionLevel provides the Vertical Protection Level (VPL) for the locationEstimate. Scale factor
0.01 metre; range 0 — 500 metres.

- achievableTargetintegrityRisk indicates the achievable Target Integrity Risk (TIR) for which the HPL and
VPL are provided. The achievable TIR is given by P=10" [hourl] where n is the value of
achievableTargetintegrityRisk and the range is 10°* to 10° per hour. If this field is absent, the achievable TIR is
the same as the targetintegrityRisk in IntegritylnformationRequest.

NOTE: The Protection Level (PL) isastatistical upper-bound of the Positioning Error (PE) that ensures that, the
probability per unit of time of the true error being greater than the AL and the PL being less than or equal
to the AL, for longer than the TTA, islessthan the required TIR, i.e., the PL satisfies the following
inequality:

Prob per unit of time [((PE>AL) & (PL<=AL)) for longer than TTA] < required TIR

When the PL bounds the positioning error in the horizontal plane or on the vertical axisthenitiscalled
Horizontal Protection Level (HPL) or Vertical Protection Level (VPL) respectively.

A specific equation for the PL is not specified as thisisimplementation-defined. For the PL to be
considered valid, it must simply satisfy the inequality above.
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— CommonlEsAbort

The Commonl EsAbort carries common |Es for an Abort L PP message Type.

-- ASNLISTART
Commonl EsAbort :: = SEQUENCE {
abort Cause ENUMERATED {
undef i ned,

st opPeri odi cReporti ng,

t ar get Devi ceAbort,

net wor kAbort ,

st opPeri odi cAssi st anceDat aDel i very-v1510
}

-- ASNISTOP

CommonlEsAbort field descriptions

abortCause

This IE defines the request to abort an ongoing procedure. The abort cause 'stopPeriodicReporting’ should be used by
the location server to stop any ongoing location reporting configured as periodicalReporting or triggeredReporting in
the CommonlEsRequestLocationinformation.

The abort cause 'stopPeriodicAssistanceDataDelivery' should be used by the location server or target device to stop
any ongoing periodic assistance data delivery, as specified in clauses 5.2.1a and 5.2.2a.

— CommonlEsError

The Commonl EsError carries common IEs for an Error LPP message Type.

-- ASNLISTART
Commonl EsError ::= SEQUENCE {
error Cause ENUMERATED {
undef i ned,

| ppMessageHeader Err or,
| ppMessageBodyErr or,
epduError,

i ncorrect Dat aVal ue,

i bb’Segnent ati onError-v1450

}
-- ASNISTOP

CommonlEsError field descriptions

errorCause

This IE defines the cause for an error. 'IppMessageHeaderError', 'IppMessageBodyError' and 'epduError' is used if a
receiver is able to detect a coding error in the LPP header (i.e., in the common fields), LPP message body or in an
EPDU, respectively. 'IppSegmentationError' is used if a receiver detects an error in LPP message segmentation.

6.4.3 Common NR Positioning Information Elements

- Area-ID-CellList

The |E Area-ID-CedllList provides the NR Cell-IDs of the TRPs belonging to a particular network area.

-- ASNLISTART
Area-ID-Cel |l List-r17 ::= SEQUENCE {
area-id-ri17 | NTEGER (1. . neaxAreal Ds-r17),

nr-cell-IDList-rl7 NR-Cel | -1 D-List-r17,
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NR-Cel | -1 D-List-r17 ::= SEQUENCE (S| ZE(1..maxCel || Dsl DsPerArea-r17)) OF NR-Cel | -1 Ds-r17
NR-Cel | -1 Ds-r17 ::= SEQUENCE {
nr-Cell dobal |l D-r17 NCGE -r 15 CPTI ONAL, -- Need ON
nr-PhysCel | | D-r17 NR- PhysCel | I D-r 16 COPTI ONAL, -- Need ON
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
}
-- ASNISTOP

Area-ID-CellList field descriptions

area-id
This field specifies the Area ID of the network area to which the TRPs in the nr-cell-ID-List belongs to.

nr-cell-ID-List
This field provides the Cell-IDs of the TRPs belonging to the network area identified by area-id.

- DL-PRS-ID-Info
The |IE DL-PRSID-Info provides the IDs of the reference TRPs DL-PRS Resources.
-- ASNLSTART
DL-PRS-1D-Info-r16 ::= SEQUENCE {
dl -PRS-1D-r16 | NTEGER (0. . 255),

nr-DL- PRS- Resourcel D-List-r16  SEQUENCE (Sl ZE (1..nrMaxResourcel Ds-r16)) OF
NR- DL- PRS- Resour cel D-r 16
OPTI ONAL, -- Need ON
nr- DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16
OPTIONAL -- Need ON

}
-- ASNLISTCP

DL-PRS-ID-Info field descriptions

nr-DL-PRS-ResourcelD-List
This field provides a list of DL-PRS Resource IDs under the same DL-PRS Resource Set.

- LCS-GCS-TranslationParameter

The |[E LCS-GCS TrandationParameter provides the angles o (bearing angle), g (downtilt angle) and y (dant angle) for
the trangation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].

-- ASNLSTART
LCS- GCS- Transl ati onParaneter-r16 ::= SEQUENCE {
al pha-r 16 I NTEGER (0. .359),
al pha-fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Cond AzEl Fi ne
beta-r 16 I NTEGER (0. .359),
bet a-fine-r16 I NTEGER (0. .9) CPTI ONAL, -- Cond AzEl Fi ne
ganmma-r 16 I NTEGER (0. .359),
gamma- fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Cond AzEl Fi ne
}
-- ASNISTOP
Conditional presence Explanation
AzEIFine The field is mandatory present if the angles where this IE is used are provided with 0.1
degrees resolution; otherwise it is not present.
LCS-GCS-TranslationParameter field descriptions
alpha
This field specifies the bearing angle a for the translation of the LCS to a GCS as defined in TR 38.901 [44].
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Scale factor 1 degree; range 0 to 359 degrees.

alpha-fine

This field provides finer granularity for the alpha.

The total bearing angle a is given by alpha + alpha-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

beta
This field specifies the downtilt angle B for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

beta-fine

This field provides finer granularity for the beta.

The total downtilt angle B is given by beta + beta-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

gamma
This field specifies the slant angle y for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

gamma-fine

This field provides finer granularity for the gamma.

The total slant angle y is given by gamma + gamma-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

- LOS-NLOS-Indicator

The lE LOSNLOS Indicator provides information on the likelihood of a Line-of-Sight (LOS) propagation path from
the source to the receiver.

-- ASNLISTART
LOS- NLGS- I ndi cator-r17 ::= SEQUENCE {
i ndi cator-r17 CHO CE {
soft-ri7 | NTEGER (0. . 10),
hard-r17 BOOLEAN,
F
}
-- ASNLISTOP
LOS-NLOS-Indicator field descriptions
indicator

This field provides information on the likelihood of a Line-of-Sight propagation path from the source to the receiver and
has the following choices:

- soft: This field specifies the likelihood of a LOS propagation path in the range between 0 and 1 with 0.1 steps
resolution. Value '0' indicates NLOS and value '1' indicates LOS. The value provides an estimate of the
propability for a LOS propagation path between source and receiver.

Scale factor 0.1; range 0 to 1.

- hard: This field specifies whether the propagation path between source and receiver is estimated to be LOS

(true) or NLOS (false).

— NR-AdditionalPathList

The |E NR-Additional PathList is used by the target device to provide information about additional paths in association
to the TOA measurements associated to NR positioning in the form of arelative time difference and a quality value.
The additional path nr-relativeTimeDifference is the detected path timing relative to the detected path timing used for
the TOA value, and each additional path can be associated with a quality value nr-path-Quality.

-- ASNLISTART

NR- Addi ti onal Pat hLi st-r16 ::= SEQUENCE (Sl ZE(1..2)) OF NR-Additional Path-r16
NR- Addi ti onal Pat hLi st Ext-r17 ::= SEQUENCE (Sl ZE(1..8)) OF NR-Additional Path-r16
NR- Addi ti onal Pat h-r 16 ::= SEQUENCE {
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nr-Rel ativeTi meDi f ference-r16 CHO CE {

kO-r 16 | NTEGER( 0. . 16351) ,
k1-r 16 | NTEGER( 0. . 8176) ,
k2-r 16 | NTEGER( 0. . 4088) ,
k3-r16 | NTEGER( 0. . 2044) ,
k4-r 16 I NTEGER( 0. . 1022) ,
k5-r 16 | NTEGER( 0. . 511),
b
nr-Pat hQual ity-r16 NR- Ti mi ngQual i ty-r16 OPTI ONAL,
[
nr - DL- PRS- RSRPP-r 17 I NTEGER (0. .126) OPTI ONAL

11
}

-- ASNISTOP

NR-AdditionalPathListfield descriptions

nr-RelativeTimeDifference

This field specifies the additional detected path timing relative to the detected path timing of the reference resource.
The mapping of reported values and measured quantity value is defined in TS 38.133 [46] clause 10.1.23.3.3 and
10.1.25.3.3. A positive value indicates that the particular path is later in time than the detected path of the reference; a
negative value indicates that the particular path is earlier in time than the detected path of the reference.

nr-PathQuality
This field specifies the target device's best estimate of the quality of the detected timing of the additional path.

nr-DL-PRS-RSRPP
This field specifies the DL PRS reference signal received path power (DL PRS-RSRPP) of the NR-AdditionalPath
reported, as defined in TS 38.215 [36]. The mapping of the quantity is defined as in TS 38.133 [46]. [FFS]

- NR-DL-PRS-AssistanceData
The IE NR-DL-PRS-AssistanceData is used by the location server to provide DL-PRS assistance data.

NOTE 1: Thelocation server should include at least one TRP for which the SFN can be obtained by the target
device, e.g. the serving TRP.

NOTE 2: The nr-DL-PRS Referencelnfo defines the "assistance data reference” TRP whose DL-PRS configuration
isincluded in nr-DL-PRS-AssistanceDatal.ist. The nr-DL-PRS-SFNO-Offset's and nr-DL-PRS
expectedRSTD's in nr-DL-PRS-AssistanceDatal.ist are provided relative to the "assistance data reference”
TRP.

NOTE 3: The network signals avalue of zero for the nr-DL-PRS-SFNO-Offset, nr-DL-PRS-expectedRSTD, and nr-
DL-PRS-expectedRSTD-uncertainty of the "assistance data reference” TRP in nr-DL-PRS-
AssistanceDatal.ist.

NOTE 4: For NR DL-TDOA positioning (see clause 6.5.10) the nr-DL-PRS-Referencel nfo defines also the
requested "RSTD reference”.

For DL-PRS processing, the LPP layer may inform lower layers to start performing DL-PRS measurements and provide
to lower layers the information about the location of DL-PRS, e.g. DL-PRS-PointA, DL-PRS Positioning occasion
information.

-- ASNLSTART
NR- DL- PRS- Assi st anceDat a-r 16 ::= SEQUENCE {
nr - DL- PRS- Ref er encel nf o-r 16 DL- PRS- | D- | nf o-r 16,

nr - DL- PRS- Assi st anceDat aLi st-r 16 SEQUENCE ( SI ZE (1. .nr MaxFreglLayers-r16)) OF
NR- DL- PRS- Assi st anceDat aPer Freq-r 16,
nr - SSB- Confi g-r 16 SEQUENCE (S| ZE (1..nrMaxTRPs-r16)) OF
NR- SSB- Config-r16  OPTI ONAL, -- Need ON

}

NR- DL- PRS- Assi st anceDat aPer Freqg-r 16 ::= SEQUENCE {
nr - DL- PRS- Posi ti oni ngFr equencylLayer-r 16
NR- DL- PRS- Posi t i oni ngFr equencyLayer-r 16,
nr - DL- PRS- Assi st anceDat aPer Freq-r 16 SEQUENCE (S| ZE (1..nr MaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- Assi st anceDat aPer TRP-r 16,
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}
NR- DL- PRS- Assi st anceDat aPer TRP-r 16 :: = SEQUENCE {
dl -PRS- I D-r16 I NTEGER (0. .255),
nr-PhysCel | I D-r 16 NR- PhysCel | I D-r 16 COPTI ONAL, -- Need ON
nr-Cel | d obal | D-r16 NCGE -r 15 OPTI ONAL, -- Need ON
nr - ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
nr- DL- PRS- SFNO- Of f set -r 16 NR- DL- PRS- SFNO- Of f set - r 16,
nr - DL- PRS- Expect edRSTD-r 16 | NTEGER (-3841..3841),
nr - DL- PRS- Expect edRSTD- Uncertai nty-r 16
| NTEGER (0. . 246),
nr-DL- PRS- | nfo-r16 NR- DL- PRS- | nf o-r 16,
[
prs-Onl yTP-r 16 ENUVERATED { true } OPTI ONAL -- Need ON
11,
[
nr - DL- PRS- Expect edAoD- or - AoA-r 17
NR- DL- PRS- Expect edAoD- or - AoA-r 17 OPTI ONAL -- Need ON
11
}
NR- DL- PRS- Posi ti oni ngFr equencylLayer-r16 ::= SEQUENCE {
dl - PRS- Subcarri er Spaci ng-r 16 ENUMERATED {kHz15, kHz30, kHz60, kHz120, ...},
dl - PRS- Resour ceBandwi dt h-r 16 I NTEGER (1..63),
dl - PRS- St art PRB-r 16 | NTEGER (0. .2176),
dl - PRS- Poi nt A-r 16 ARFCN- Val ueNR-r 15,
dl - PRS- ConbSi zeN-r 16 ENUMERATED {n2, n4, n6, nl2, ...},
dl - PRS- Cycl i cPrefix-ri16 ENUMERATED { nor mal , extended, ...},
}
NR- DL- PRS- SFNO- Of f set -r 16 :: = SEQUENCE {
sfn-Offset-ri16 I NTEGER (0. .1023),
i nt eger SubframeO f set-r 16 I NTEGER (0..9),
}
NR- DL- PRS- Expect edAoD- or - AoA-r 17 ::= CHO CE {
expect edAoD-r 17 SEQUENCE {
expect ed- DL- Azi mut h- AoD-r 17 I NTEGER (0. .3599),
expect ed- DL- Azi nut h- AoD- Unc-r 17 | NTEGER (0. . FFS),
expect ed- DL- Zeni t h- AoD-r 17 | NTEGER (0. .1800),
expect ed- DL- Zeni t h- AoD- Unc-r17 | NTEGER (0. . FFS)
}
expect edAoA-r 17 SEQUENCE {
expect ed- DL- Azi mut h- AcA-r 17 | NTEGER (0. .3599),
expect ed- DL- Azi mut h- AoA- Unc-r 17 | NTEGER (0. . FFS),
expect ed- DL- Zeni t h- AoA-r 17 I NTEGER (0. . 1800),
expect ed- DL- Zeni t h- AOA- Unc-r17 | NTEGER (0. . FFS)
}
}

-- ASNISTOP

NR-DL-PRS-AssistanceData field descriptions

nr-DL-PRS-Referencelnfo
This field specifies the IDs of the assistance data reference TRP.

nr-DL-PRS-AssistanceDatal.ist
This field specifies the DL-PRS resources for each frequency layer.

nr-SSB-Config
This field specifies the SSB configuration of the TRPs.

nr-DL-PRS-PositioningFrequencylLayer
This field specifies the Positioning Frequency Layer for the nr-DL-PRS-AssistanceDataPerFreq field.

nr-DL-PRS-AssistanceDataPerFreq
This field specifies the DL-PRS Resources for the TRPs within the Positioning Frequency Layer.

dI-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely identify a DL-PRS
Resource, and is associated with a single TRP.
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NR-DL-PRS-AssistanceData field descriptions

nr-PhysCelllD
This field specifies the physical cell identity of the TRP. When the field prs-OnlyTP is included, this field is not
included.

nr-CellGloballD
This field specifies the NCGlI, the globally unique identity of a cell in NR, as defined in TS 38.331 [35]. When the field
prs-OnlyTP is included, this field is not included.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCellID. When the field prs-OnlyTP is included, this field is not included.

nr-DL-PRS-SFNO-Offset
This field specifies the time offset of the SFN#0 slot#0 for the given TRP with respect to SFN#0 slot#0 of the
assistance data reference TRP and comprises the following subfields:
- sfn-Offset specifies the SFN offset at the TRP antenna location between the assistance data reference TRP
and this neighbour TRP.
The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the
assistance data reference TRP to the beginning of the closest subsequent radio frame #0 of this neighbour
TRP.
- integerSubframeOffset specifies the frame boundary offset at the TRP antenna location between the
assistance data reference TRP and this neighbour TRP counted in full subframes.
The offset is counted from the beginning of a subframe #0 of the assistance data reference TRP to the
beginning of the closest subsequent subframe #0 of this neighbour TRP, rounded down to multiples of
subframes.

nr-DL-PRS-ExpectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this TRP and the
assistance data reference TRP. The nr-DL-PRS-ExpectedRSTD field takes into account the expected propagation
time difference as well as transmit time difference of PRS positioning occasions between the two TRPs. The
resolution is 4xTs, with Ts=1/(15000*2048) seconds.

nr-DL-PRS-ExpectedRSTD-Uncertainty
This field indicates the uncertainty in nr-DL-PRS-ExpectedRSTD value. The uncertainty is related to the location
server's a-priori estimate of the target device location. The nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-
ExpectedRSTD-Uncertainty together define the search window for the target device.
The resolution R is

- Tsif all PRS resources are in frequency range 2,

- 4xTs otherwise,
with Ts=1/(15000*2048) seconds.
The target device may assume that the beginning of the subframe for the PRS of this TRP is received within the
search window of size

- [-nr-DL-PRS-ExpectedRSTD-UncertaintyxR ; nr-DL-PRS-ExpectedRSTD-UncertaintyxR] centred at Trer+1

millisecondxN+nr-DL-PRS-ExpectedRSTDx4xTs,

where Trer is the reception time of the beginning of the subframe for the PRS of the assistance data reference TRP at
the target device antenna connector, and N can be calculated based on

- nr-DL-PRS-SFNO-Offset

- dI-PRS-Periodicity-and-ResourceSetSlotOffset

- dI-PRS-ResourceSlotOffset.

nr-DL-PRS-Info
This field specifies the PRS configuration of the TRP.

dI-PRS-SubcarrierSpacing

This field specifies the subcarrier spacing of the DL-PRS Resource. 15, 30, 60 kHz for FR1; 60, 120 kHz for FR2. All
DL-PRS Resources and DL-PRS Resource Sets in the same Positioning Frequency layer have the same value of dI-
PRS-SubcarrierSpacing.

dI-PRS-ResourceBandwidth

This field specifies the number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth) in
multiples of 4 PRBs. All DL-PRS Resources of the DL-PRS Resource Set have the same bandwidth. All DL-PRS
Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL-PRS Bandwidth and
Start PRB.

Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3 corresponds to 32 PRBs and so
on.

dI-PRS-StartPRB

This field specifies the start PRB index defined as offset with respect to reference DL-PRS Point A for the Positioning
Frequency Layer. All DL-PRS Resources Sets belonging to the same Positioning Frequency Layer have the same
value of dI-PRS-StartPRB.

dI-PRS-PointA

This field specifies the absolute frequency of the reference resource block for the DL-PRS. Its lowest subcarrier is also
known as DL-PRS Point A. A single DL-PRS Point A for DL-PRS Resource allocation is provided per Positioning
Frequency Layer. All DL-PRS Resources belonging to the same DL-PRS Resource Set have the same DL-PRS Point
A.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 69 ETSI TS 137 355 V17.0.0 (2022-05)

NR-DL-PRS-AssistanceData field descriptions

dI-PRS-CombSizeN
This field specifies the Resource Element spacing in each symbol of the DL-PRS Resource. All DL-PRS Resource
Sets belonging to the same Positioning Frequency Layer have the same value of comb size N.

dI-PRS-CyclicPrefix
This field specifies the Cyclic Prefix length of the DL-PRS Resource. All DL-PRS Resources Sets belonging to the
same Positioning Frequency Layer have the same value of dI-PRS-CyclicPrefix.

prs-OnlyTP

This field, if present, indicates that the NR-DL-PRS-AssistanceData is provided for a PRS-only TP. Whether the field
is present or absent should be the same for all the NR-DL-PRS-AssistanceData of all the PRS transmitted under the
same TP.

The target device shall not assume that any other signals or physical channels are present for the TRP other than DL-
PRS.

nr-DL-PRS-ExpectedAoD-or-AoA
This field specifies the expected AoD or AoA at the target device location together with uncertainty.
- expected-DL-Azimuth-AoD: This field specifies the expected azimuth angle of departure.
Scale factor 0.1 degree; range 0 to 359.9 degrees.
- expected-DL-Azimuth-AoD-Unc: This field specifies the (single-sided) uncertainty of the expected azimuth
angle of departure.
Scale factor 0.1 degree; range 0 to FFS degrees.
- expected-DL-Zenith-AoD: This field specifies the expected elevation angle of departure.
Scale factor 0.1 degree; range 0 to 180 degrees.
- expected-DL-Zenith-AoD-Unc: This field specifies the (single-sided) uncertainty of the expected elevation
angle of depatrture.
Scale factor 0.1 degree; range 0 to FFS degrees.
- expected-DL-Azimuth-AoA: This field specifies the expected azimuth angle of arrival.
Scale factor 0.1 degree; range 0 to 359.9 degrees.
- expected-DL-Azimuth-AoA-Unc: This field specifies the (single-sided) uncertainty of the expected azimuth
angle of arrival.
Scale factor 0.1 degree; range 0 to FFS degrees.
- expected-DL-Zenith-AoA: This field specifies the expected elevation angle of arrival.
Scale factor 0.1 degree; range 0 to 180 degrees.
- expected-DL-Zenith-AoA-Unc: This field specifies the (single-sided) uncertainty of the expected elevation
angle of arrival. Scale factor 1 degree; range 0 to FFS degrees.
FFS whether this applies for DL-AOD positioning method only; waiting for RAN1 feedback.

- NR-DL-PRS-Beaminfo

The IE NR-DL-PRS-Beaminfo is used by the location server to provide spatial direction information of the DL-PRS
Resources.

-- ASNLISTART
NR- DL- PRS- Beam nf o-r16 ::= SEQUENCE (S| ZE (1..nr MaxFreqglLayers-r16)) OF
NR- DL- PRS- Beanl nf oPer Fr eqLayer -r 16
NR- DL- PRS- Beanl nf oPer FreqgLayer-r16 ::= SEQUENCE (S| ZE (1..nr MaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- Beanl nf oPer TRP-r 16
NR- DL- PRS- Beanl nf oPer TRP-r 16 ::= SEQUENCE {
dl -PRS-ID-r16 | NTEGER (0. . 255),
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16 CPTI ONAL, -- Need ON
nr-Cel | d obal I D-r16 NCA -r 15 OPTI ONAL, -- Need ON
nr - ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
associ ated-DL- PRS- 1 D-r 16 | NTEGER (0. . 255) OPTI ONAL, -- Need OP
| cs- GCS- Transl at i onPar anet er-r 16 LCS- GCS- Tr ansl at i onPar anet er-r 16
OPTI ONAL, -- Need OP
dl - PRS- Beanl nf oSet -r 16 DL- PRS- Bearl nf oSet -r 16  OPTI ONAL, -- Need OP
}
DL- PRS- Beanl nfoSet-r16 ::= SEQUENCE (S| ZE(1..nr MaxSet sPer Tr pPer Fr eqLayer-r16)) OF
DL- PRS- Beam nf oResour ceSet -r 16
DL- PRS- Beam nf oResour ceSet-r16 ::= SEQUENCE (S| ZE(1..nr MaxResour cesPer Set-r16)) OF
DL- PRS- Beamnl nf oEl enent -r 16
DL- PRS- Beanl nf oEl enent-r 16 ::= SEQUENCE {
dl - PRS- Azi nut h-r 16 I NTEGER (0. .359),
dl - PRS- Azi mut h-fi ne-r 16 I NTEGER (0. .9) OPTI ONAL, -- Need ON
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}

dl - PRS- El evati on-r 16 | NTEGER (0. . 180) CPTI ONAL, -- Need ON
dl - PRS- El evati on-fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Need ON
-- ASNISTOP
NR-DL-PRS-Beam-Info field descriptions
dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.
Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD

This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35]. The server should include this field if it considers that it is needed to resolve ambiguity in the TRP
indicated by nr-PhysCellID.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

associated-DL-PRS-ID

This field specifies the dI-PRS-ID of the associated TRP from which the beam information and parameters for LCS to
GCS translation are adopted. If the field is omitted, the beam information is provided via the dI-prs-BeamInfoSet field
and the LCS to GCS translation parameter is provided via the Ics-GCS-TranslationParameter. If the field is present,
the fields Ics-GCS-TranslationParameter and dI-PRS-BeaminfoSet shall be absent.

Ics-GCS-TranslationParameter

This field provides the angles a (bearing angle), B (downtilt angle) and y (slant angle) for the translation of a Local
Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field and the field
associated-DL-PRS-ID are absent, the dl-PRS-Azimuth and dI-PRS-Elevation are provided in a GCS.

dI-PRS-BeamInfoSet
This field provides the DL-PRS beam information for each DL-PRS Resource of the DL-PRS Resource Set associated
with this TRP.

dI-PRS-Azimuth

This field specifies the azimuth angle of the boresight direction in which the DL-PRS Resources associated with this
DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.

For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured measured counter-clockwise from the x-axis of
the LCS.

Scale factor 1 degree; range 0 to 359 degrees.

dI-PRS-Azimuth-fine

This field provides finer granularity for the dI-PRS-Azimuth.

The total azimuth angle of the boresight direction is given by dI-PRS-Azimuth + dI-PRS-Azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

dI-PRS-Elevation

This field specifies the elevation angle of the boresight direction in which the DL-PRS Resources associated with this
DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.

For a Global Coordinate System (GCS), the elevation angle is measured relative to zenith and positive to the
horizontal direction (elevation 0 deg. points to zenith, 90 deg to the horizon).

For a Local Coordinate System (LCS), the elevation angle is measured relative to the z-axis of the LCS (elevation 0
deg. points to the z-axis, 90 deg to the x-y plane).

Scale factor 1 degree; range 0 to 180 degrees.

dI-PRS-Elevation-fine

This field provides finer granularity for the dI-PRS-Elevation.

The total elevation angle of the boresight direction is given by dI-PRS-Elevation + dI-PRS-Elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

NR-DL-PRS-Expected-LOS-NLOS-Assistance

The IE NR-DL-PRS-Expected-LOS-NLOS-Assistance is used by the location server to provide the expected likelihood
of aLOS propagation path from a TRP to the target device.

-- ASN1ISTART

NR- DL- PRS- Expect ed- LOS- NLCS- Assi st ance-r17 ::= SEQUENCE (Sl ZE (1..nr MaxFreqglLayers-r16)) OF

NR- DL- PRS- Expect ed- LOS- NLOS- Assi st ancePer FreqLayer-r 17
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NR- DL- PRS- Expect ed- LOS- NLCS- Assi st ancePer FreglLayer-r17 :: =

NR- DL- PRS- Expect ed- LOS- NLCS- Assi st ancePer TRP-r 17 :

dl -PRS-ID-r17

nr- PhysCel | | D-r 17

nr-Cell dobal I D-r17

nr- ARFCN-r 17

nr-|os-nl os-indicator-ri17
per-trp-rl7

SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- Expect ed- LOS- NLOS- Assi st ancePer TRP-r 17

: = SEQUENCE {
| NTEGER (0. . 255),
NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
NCA -r 15 OPTI ONAL, -- Need ON
ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
CHO CE {

LOS- NLOS- | ndi cator-r 17,

per-resource-rl7 SEQUENCE ( SI ZE (1. .nr MaxSet sPer Tr pPer Fr eqgLayer-r16)) OF

NR- DL- PRS- Expect ed- LOS- NLOS- Assi st ancePer Resour ce-r 17,
b
}

NR- DL- PRS- Expect ed- LOS- NLCS- Assi st ancePer Resource-r17 :: =
SEQUENCE (Sl ZE (1..nr MaxResour cesPer Set-r16)) OF
LOS- NLOS- | ndi cat or-r 17

-- ASN1ISTOP

NR-DL-PRS-Expected-LOS-NLOS-Assistance field descriptions

dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the LOS/NLOS Information is provided.

nr-PhysCelllD
This field specifies the physical Cell-ID of the TRP for which the LOS/NLOS Information is provided, as defined in TS
38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the TRP for which the LOS/NLOS
Information is provided, as defined in TS 38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-los-nlos-indicator
This field provides the expected likelihood of a LOS propagation path from a TRP to the target device (choice per-trp)
or for all DL-PRS Resources of the TRP (choice per-resource).

- NR-DL-PRS-Info
The IE NR-DL-PRS-Info defines downlink PRS configuration.

-- ASNISTART

NR- DL- PRS- I nfo-r 16 ::= SEQUENCE {
nr - DL- PRS- Resour ceSet Li st-r16 SEQUENCE ( SI ZE (1. .nr MaxSet sPer Tr pPer Fr eqLayer-r16)) OF

NR- DL- PRS- Resour ceSet - r 16,

}

NR- DL- PRS- Resour ceSet -r 16 :: = SEQUENCE {
nr - DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16,
dl - PRS- Peri odi ci t y- and- Resour ceSet Sl ot Of f set -r 16
NR- DL- PRS- Per i odi ci t y- and- Resour ceSet Sl ot O f set - r 16,

dl - PRS- Resour ceRepetiti onFactor-r16 ENUVERATED {n2, n4, n6, n8, nl6, n32, ...}

OPTI ONAL, -- Need OP
dl - PRS- Resour ceTi mreGap-r 16 ENUMERATED {s1, s2, s4, s8, s16, s32, ...}

OPTI ONAL, -- Cond Rep
dl - PRS- NunSynbol s-r 16 ENUMERATED {n2, n4, n6, nl2, ...},
dl - PRS- Muti ngOpti onl-r 16 DL- PRS- Mut i ngOpt i onl-r 16 CPTI ONAL, -- Need OP
dl - PRS- Muti ngOpti on2-r16 DL- PRS- Mut i ngOpt i on2-r 16 OPTI ONAL, -- Need OP

dl - PRS- Resour cePower -r 16
dl - PRS- Resour ceLi st-r16

| NTEGER (- 60. .50),
SEQUENCE (Sl ZE (1..nrMaxResour cesPer Set-r16)) OF
NR- DL- PRS- Resour ce-r 16,

}

DL- PRS- Mut i ngOpti onl-r16 ::= SEQUENCE {
dl - prs-Muti ngBit Repetiti onFactor-r16
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ENUMERATED { nl1, n2, n4, n8, ... } OPTIONAL, -- Need OP
nr-optionl-muting-r16 NR- Mut i ngPat t ern-r 16,
}
DL- PRS- Mut i ngOpt i on2-r16 ::= SEQUENCE {
nr-option2-nuting-r16 NR- Mut i ngPat t ern-r 16,
}
NR- Mut i ngPattern-r16 ::= CHO CE {
po2-r 16 BI T STRING (SI ZE(2)),
po4-r 16 BI T STRI NG (Sl ZE(4)),
po6-r 16 BI T STRI NG (Sl ZE(6)),
po8-r 16 BI T STRI NG (SI ZE(8)),
pol6-r 16 BI T STRI NG (SI ZE(16)),
po32-r 16 BI T STRI NG (Sl ZE(32)),
}
NR- DL- PRS- Resour ce-r 16 ::= SEQUENCE {
nr - DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16,
dl - PRS- Sequencel D-r 16 | NTEGER (0.. 4095),
dl - PRS- ConbSi zeN- AndReCf f set -1 16 CHO CE {
n2-r16 I NTEGER (0. .1),
n4-r16 I NTEGER (0. . 3),
n6-r 16 I NTEGER (0. .5),
ni2-r16 I NTEGER (0. .11),
o
dl - PRS- ResourceSl ot Of f set-r 16 I NTEGER (0. .nr MaxResour ceOf f set Val ue- 1-r 16) ,
dl - PRS- Resour ceSynbol O f set -r 16 | NTEGER (0. .12),
dl - PRS- QCL- I nf o-1 16 DL- PRS- QCL- I nfo-r16 OPTI ONAL, --Need ON
[
dl - PRS- Resour cePri ori tySubset-r17 DL- PRS- Resour cePrioritySubset-r17  OPTI ONAL -- Need ON
11
}
DL- PRS- QCL- I nfo-r16 ::= CHA CE {
ssh-r16 SEQUENCE {
pci-r16 NR- PhysCel | I D-r 16,
ssb- | ndex-r 16 | NTEGER (0. .63),
rs-Type-r 16 ENUMERATED {typeC, typeD, typeC pl us-typeD}
},
dl - PRS-r 16 SEQUENCE {
qcl - DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16,
gcl - DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16
}
}
NR- DL- PRS- Per i odi ci t y- and- ResourceSet Sl ot Of fset-r16 ::= CHO CE {
scs15-r16 CHO CE {
n4-r 16 I NTEGER (0. . 3),
n5-r16 I NTEGER (0. . 4),
ng-r16 I NTEGER (0. .7),
nl0-r16 | NTEGER (0..9),
ni6-r16 I NTEGER (0. . 15),
n20-r 16 I NTEGER (0. . 19),
n32-r16 I NTEGER (0. .31),
n40-r 16 | NTEGER (0. . 39),
n64-r 16 | NTEGER (0. . 63),
n80-r 16 I NTEGER (0. .79),
nl60-r 16 I NTEGER (0. .159),
n320-r 16 | NTEGER (0. . 319),
n640-r 16 | NTEGER (0. . 639),
n1280-r 16 I NTEGER (0..1279),
n2560-r 16 I NTEGER (0. .2559),
n5120-r 16 I NTEGER (0. .5119),
n10240-r 16 | NTEGER (0. .10239),
F
scs30-r16 CHO CE {
n8-r 16 I NTEGER (0. .7),
n10-r 16 I NTEGER (0. .9),
ni6-r16 I NTEGER (0. . 15),
n20-r 16 I NTEGER (0. . 19),
n32-r16 I NTEGER (0. .31),
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n40-r 16 I NTEGER (0. .39),
né4-r 16 | NTEGER (0. .63),
n80-r 16 | NTEGER (0. .79),
n128-r16 | NTEGER (0. .127),
nl60-r 16 I NTEGER (0. .159),
n320-r 16 I NTEGER (0. .319),
n640-r 16 | NTEGER (0. . 639),
n1280-r 16 | NTEGER (0. .1279),
n2560-r 16 | NTEGER (0. .2559),
n5120-r 16 I NTEGER (0..5119),
n10240-r 16 | NTEGER (0. .10239),
n20480-r 16 | NTEGER (0. .20479),

b

scs60-r16 CHO CE {
ni6-r16 I NTEGER (0. . 15),
n20-r 16 I NTEGER (0. . 19),
n32-r16 I NTEGER (0. .31),
n40-r 16 | NTEGER (0. . 39),
né4-r 16 | NTEGER (0. .63),
n80-r 16 I NTEGER (0. .79),
ni128-r16 I NTEGER (0. .127),
n160-r 16 | NTEGER (0. .159),
n256-r16 | NTEGER (0. . 255),
n320-r 16 I NTEGER (0. .319),
n640-r 16 I NTEGER (0. . 639),
n1280-r 16 | NTEGER (0. .1279),
n2560-r 16 | NTEGER (0. .2559),
n5120-r 16 I NTEGER (0. .5119),
n10240-r 16 I NTEGER (0. .10239),
n20480-r 16 I NTEGER (0. .20479),
n40960-r 16 | NTEGER (0. .40959),

b

scs120-r16 CHO CE {
n32-r 16 | NTEGER (0. .31),
n40-r 16 | NTEGER (0. . 39),
né4-r 16 I NTEGER (0. .63),
n80-r 16 I NTEGER (0. .79),
n128-r16 | NTEGER (0. .127),
n160-r 16 | NTEGER (0. .159),
n256-r 16 I NTEGER (0. .255),
n320-r 16 I NTEGER (0. .319),
n512-r 16 I NTEGER (0. .511),
n640-r 16 | NTEGER (0. .639),
n1280-r 16 I NTEGER (0..1279),
n2560-r 16 I NTEGER (0. .2559),
n5120-r 16 I NTEGER (0. .5119),
n10240-r 16 | NTEGER (0. .10239),
n20480-r 16 I NTEGER (0. .20479),
n40960-r 16 | NTEGER (0. . 40959),
n81920-r 16 I NTEGER (0. .81919),

H

}
DL- PRS- Resour cePrioritySubset-r17 ::= SEQUENCE (SIZE (1..naxNunPri oResources-r17)) OF

NR- DL- PRSResourcePriorityltemr17

NR- DL- PRSResourcePriorityltemr17 ::= SEQUENCE {
nr- DL- PRS- Pri oResour ceSet | D-r 17 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
-- Cond Not SanmeAsPrev

nr-DL- PRS- Pri oResour cel D-r17 NR- DL- PRS- Resour cel D-r 16,

}
-- ASNISTOP
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Conditional presence Explanation
Rep The field is mandatory present, if dl-PRS-ResourceRepetitionFactor is present. Otherwise
it is not present.
NotSameAsPrev The field is mandatory present for the first element in DL-PRS-ResourcePrioritySubset

and optionally present, need OP, for each additional element in DL-PRS-
ResourcePrioritySubset. If this field is absent, the nr-DL-PRS-PrioResourceSetID is the
same as the previous nr-DL-PRS-PrioResourceSetID in DL-PRS-ResourcePrioritySubset.

NR-DL-PRS-Info field descriptions

nr-DL-PRS-ResourceSetID
This field specifies the DL-PRS Resource Set ID, which is used to identify the DL-PRS Resource Set of the TRP
across all the frequency layers.

dI-PRS-Periodicity-and-ResourceSetSlotOffset

This field specifies the periodicity of DL-PRS allocation in slots configured per DL-PRS Resource Set and the slot
offset with respect to SFN #0 slot #0 for a TRP where the DL-PRS Resource Set is configured (i.e. slot where the first
DL-PRS Resource of DL-PRS Resource Set occurs).

dI-PRS-ResourceRepetitionFactor

This field specifies how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource
Set. It is applied to all resources of the DL-PRS Resource Set. Enumerated values n2, n4, n6, n8, n16, n32
correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively. If this field is absent, the value for dI-PRS-
ResourceRepetitionFactor is 1 (i.e., no resource repetition).

dI-PRS-ResourceTimeGap

This field specifies the offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to
the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set. The time duration spanned by
one DL-PRS Resource Set containing repeated DL-PRS Resources should not exceed DL-PRS-Periodicity.

dI-PRS-NumSymbols
This field specifies the number of symbols per DL-PRS Resource within a slot.

dI-PRS-MutingOption1
This field specifies the DL-PRS muting configuration of the TRP for the Option-1 muting, as specified in TS 38.214
[45], and comprises the following sub-fields:

- dl-prs-MutingBitRepetitionFactor indicates the number of consecutive instances of the DL-PRS Resource
Set corresponding to a single bit of the nr-option1-muting bit map. Enumerated values n1, n2, n4, n8
correspond to 1, 2, 4, 8 consecutive instances, respectively. If this sub-field is absent, the value for dl-prs-
MutingBitRepetitionFactor is nl.

- nr-optionl-muting defines a bitmap of the time locations where the DL-PRS Resource is transmitted (value
'1") or not (value '0") for a DL-PRS Resource Set, as specified in TS 38.214 [45].

If this field is absent, Option-1 muting is not in use for the TRP.

dI-PRS-MutingOption2

This field specifies the DL-PRS muting configuration of the TRP for the Option-2 muting, as specified in TS 38.214

[45], and comprises the following sub-fields:

- nr-option2-muting defines a bitmap of the time locations where the DL-PRS Resource is transmitted (value

'1") or not (value '0"). Each bit of the bitmap corresponds to a single repetition of the DL-PRS Resource within
an instance of a DL-PRS Resource Set, as specified in TS 38.214 [45]. The size of this bitmap should be the
same as the value for dI-PRS-ResourceRepetitionFactor.

If this field is absent, Option-2 muting is not in use for the TRP.

dI-PRS-ResourcePower
This field specifies the average EPRE of the resources elements that carry the PRS in dBm that is used for PRS
transmission. The UE assumes constant EPRE is used for all REs of a given DL-PRS resource.

dI-PRS-SequencelD
This field specifies the sequence Id used to initialize cinit value used in pseudo random generator TS 38.211 [41],
clause 5.2.1 for generation of DL-PRS sequence for transmission on a given DL-PRS Resource.

dI-PRS-CombSizeN-AndReOffset

This field specifies the Resource Element spacing in each symbol of the DL-PRS Resource and the Resource
Element (RE) offset in the frequency domain for the first symbol in a DL-PRS Resource. All DL-PRS Resource Sets
belonging to the same Positioning Frequency Layer have the same value of comb size. The relative RE offsets of
following symbols are defined relative to the RE Offset in the frequency domain of the first symbol in the DL-PRS
Resource according to TS 38.211 [41]. The comb size configuration should be aligned with the comb size
configuration for the frequency layer.

dI-PRS-ResourceSlotOffset
This field specifies the starting slot of the DL-PRS Resource with respect to the corresponding DL-PRS-Resource Set
Slot Offset.

dI-PRS-ResourceSymbolOffset
This field specifies the starting symbol of the DL-PRS Resource within a slot determined by dI-PRS-
ResourceSlotOffset.
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dI-PRS-QCL-Info
This field specifies the QCL indication with other DL reference signals for serving and neighbouring cells and
comprises the following subfields:

- ssb indicates the SSB information for QCL source and comprises the following sub-fields:

- pci specifies the physical cell ID of the cell with the SSB that is configured as the source reference signal
for the DL-PRS. The UE obtains the SSB configuration for the SSB configured as source reference signal
for the DL-PRS by indexing to the field nr-SSB-Config with this physical cell identity.

- ssb-Index indicates the index for the SSB configured as the source reference signal for the DL-PRS.

- rs-Type indicates the QCL type.

- dI-PRS indicates the PRS information for QCL source reference signal and comprises the followings sub-fields:

- gcl-DL-PRS-ResourcelD specifies DL-PRS Resource ID of the DL-PRS resource used as the source
reference signal.

- gcl-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID of the DL-PRS Resource Set used as
the source reference signal.

dI-PRS-ResourcePrioritySubset

This field provides a subset of DL-PRS Resources, which is associated with nr-DL-PRS-ResourcelD for the purpose
of prioritization of DL-AoD reporting. For each nr-DL-PRS-ResourcelD the dI-PRS-ResourcePrioritySubset

indicates the associated DL-PRS Resources the target device should prioritize for DL-PRS RSRP and DL-PRS First
Path RSRP measurement reporting in IE NR-DL-AoD-SignalMeasurementinformation.

- NR-DL-PRS-ProcessingCapability

The |E NR-DL-PRS-ProcessingCapability defines the common DL-PRS Processing capability. In the case of
capabilities for multiple NR positioning methods are provided, the |E NR-DL-PRS-ProcessingCapability applies across
the NR positioning methods and the target device shall indicate the same values for the capabilitiesin IEsS NR-DL-
TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities.

The PRS-ProcessingCapabilityPerBand is defined for a single positioning frequency layer on a certain band (i.e., a
target device supporting multiple positioning frequency layersis expected to process one frequency layer at atime).

-- ASNISTART

NR- DL- PRS- Processi ngCapabi I ity-r16 ::= SEQUENCE {

prs- Processi ngCapabi | i t yBandLi st-r 16 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
PRS- Pr ocessi ngCapabi | i t yPer Band-r 16,

maxSuppor t edFr eqLayers-r 16 I NTEGER (1..4),

si mul LTE- NR- PRS- r 16 ENUMERATED { supported} OPTI ONAL,

[

pr s- Processi ngCapabi | i t yBandLi st-r17 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
PRS- Pr ocessi ngCapabi | i t yPer Band-r 17

11

}
PRS- Processi ngCapabi | i t yPer Band-r 16 ::= SEQUENCE {
freqBandl ndi cat or NR-r 16 FreqBandl ndi cat or NR-r 16,
suppor t edBandw dt hPRS-r 16 CHO CE {
fri ENUMERATED {nhz5, nhz10, nhz20, nhz40,
mhz50, nmhz80, mhz100},
fr2 ENUMERATED {nhz50, nhz100, nhz200, nhz400},
},
dl - PRS- Buf f er Type-r 16 ENUMERATED {typel, type2, ...},
dur ati onOf PRS- Processi ng-r 16 SEQUENCE {

dur ati onO PRS- Processi ngSynbol s-r16 ENUVERATED {nDot 125, nDot 25, nDot5, nil,
n2, n4, n6, n8, nl2, nl6, n20, n25,
n30, n32, n35, n40, n45, n50},
dur at i onOf PRS- Pr ocessi ngSynbol sl nEveryTns-r 16
ENUMERATED {n8, n16, n20, n30, n40, n80,
n160, n320, n640, n1280},

b
maxNunf DL- PRS- ResPr ocessedPer Sl ot -r 16 SEQUENCE {
scs15-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} OPTI ONAL,
scs30-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} COPTI ONAL,
scs60-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} OPTI ONAL,
scs120-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} CPTI ONAL,
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H
}
PRS- Processi ngCapabi | i t yPer Band-r 17 ::= SEQUENCE {
freqBandl ndi cat or NR-r 17 Fr eqBandl ndi cat or NR-r 16,
suppor t edDL- PRS- Pr ocessi ngSanpl es-r 17 ENUMERATED { ni } OPTI ONAL,
prs- Processi ngW ndowTypelA-r17 ENUMERATED { supported } CPTI ONAL,
prs- Processi ngW ndowTypelB-r 17 ENUMERATED { supported } CPTI ONAL,
prs- Processi ngW ndowType2-r 17 ENUMERATED { supported } OPTI ONAL,
suppor t edPri oHandl i ngOpt Of PPW r 17 ENUMERATED { optionl, option2, option3 } OPTI ONAL,
prs-Buf feringCapability-r17 ENUMERATED { typel, type2 } CPTI ONAL,
maxDL- PRS- Resour cesProcessl nSl ot-r 17 ENUMERATED { nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
prs-|nactiveBufferingCapability-ri17 ENUMERATED { typel, type2 } OPTI ONAL,
maxDL- PRS- Resour cesProcessl| nSl ot RRC- | nacti ve-r17
ENUMERATED { nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
| ower RxBeanSweepi ngThan8- FR2-r 17 ENUMERATED { supported } OPTI ONAL,
nunber O RxBeanBweepi ngFact or - r 17 ENUMERATED { FFS } OPTI ONAL,
}
-- ASNLISTOP

NR-DL-PRS-ProcessingCapability field descriptions

maxSupportedFreqlLayers
Indicates the maximum number of positioning frequency layers supported by UE.

supportedBandwidthPRS
Indicates the maximum number of DL-PRS bandwidth in MHz, which is supported and reported by UE.

dI-PRS-BufferType
Indicates DL-PRS buffering capability. Value typel indicates sub-slot/symbol level buffering and value type2 indicates
slot level buffering.

durationOfPRS-Processing
Indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms assuming maximum DL-PRS
bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
- durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125,
0.25,0.5, 1, 2, 4, 8,12, 16, 20, 25, 30, 35, 40, 45, 50 ms.
- durationOfPRS-ProcessingSymbolsinEveryTms: This field specifies the values for T. Enumerated values
indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
See NOTE.

maxNumOfDL-PRS-ResProcessedPerSlot
Indicates the maximum number of DL-PRS resources that UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are
applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands.

simulLTE-NR-PRS
Indicates whether the UE supports parallel processing of LTE PRS and NR PRS.

supportedDL-PRS-ProcessingSamples
Indicates the capability to support reporting a measurement based on measuring M=1 samples (instances) of a DL-
PRS Resource Set.

prs-ProcessingWindowTypelA

Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for
DL-PRS measurement outside MG and in a DL-PRS Processing Window.

Type 1A refers to the determination of prioritization between DL-PRS and other DL signals/channels in all OFDM
symbols within the PRS Processing Window. The DL signals/channels from all DL CCs (per UE) are affected across
LTE and NR.

prs-ProcessingWindowTypelB

Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for
DL-PRS measurement outside MG and in a DL-PRS Processing Window.

Type 1B refers to the determination of prioritization between DL-PRS and other DL signals/channels in all OFDM
symbols within the PRS processing window. The DL signals/channels from a certain band are affected.

prs-ProcessingWindowType2

Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for
DL-PRS measurement outside MG and in a DL-PRS Processing Window.

Type 2 refers to the determination of prioritization between DL-PRS and other DL signals/channels only in DL-PRS
symbols within the PRS processing window.
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NR-DL-PRS-ProcessingCapability field descriptions

supportedPrioHandlingOptOfPPW
Indicates support of priority handing options of DL-PRS when the DL-PRS measurement is outside measurement gap.
- optionl: UE indicates support of two priority states.
- State 1: DL-PRS is higher priority than all PDCCH/PDSCH/CSI-RS
- State 2: DL-PRS is lower priority than all PDCCH/PDSCH/CSI-RS
- option2: UE indicates support of three priority states
- State 1: DL-PRS is higher priority than all PDCCH/PDSCH/CSI-RS
- State 2: DL-PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other
PDSCH/CSI-RS
Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for
carrying ACK/NAK is marked as high-priority.
- State 3: DL-PRS is lower priority than all PDCCH/PDSCH/CSI-RS
- option3: UE indicates support of single priority state
- State 1: DL-PRS is higher priority than all PDCCH/PDSCH/CSI-RS

prs-BufferingCapability

Indicates the DL-PRS Processing Capability outside MG - buffering capability.
- typel: sub-slot/symbol level buffering
- type2: slot level buffering

maxDL-PRS-ResourcesProcessinSlot
Indicates the DL-PRS Processing Capability outside MG - buffering capability. Max number of DL-PRS resources that
UE can process in a slot under it.

prs-InactiveBufferingCapability

Indicates the DL-PRS processing capabilities in RRC_INACTIVE state. DL PRS buffering capability:
- typel: sub-slot/symbol level buffering
- type2: slot level buffering

maxDL-PRS-ResourcesProcessInSIotRRC-Inactive
Indicates the DL-PRS processing capabilities in RRC_INACTIVE state. Max number of DL-PRS Resources that UE
can process in a slot under it.

lowerRxBeamSweepingThan8-FR2
Indicates support of the lower Rx beam sweeping factor than 8 for FR2.

numberOfRxBeamSweepingFactor
Indicates the number of Rx beam sweeping factors for FR2.

NOTE: When thetarget device provides the durationOfPRS-Processing capability (N, T) for any p(= 1) time
window defined in TS 38. 214 [45] clause 5.1.6.5, the target device should be capable of processing all
DL-PRS resources within p, if
- NzK whereK isdefined in the TS 38.214 [45] clause 5.1.6.5, and

- the number of DL-PRS Resources in each sot does not exceed the maxNumOfDL-PRS
ResProcessedPerdot, and

- the configured measurement gap and a maximum ratio of measurement gap length (MGL) /
measurement gap repetition period (MGRP) is as specified in TS 38.133 [46].

- NR-DL-PRS-QCL-ProcessingCapability

The |E NR-DL-PRS-QCL-ProcessingCapability defines the common UE DL-PRS QCL Processing capability. The UE
can include this IE only if the UE supports NR-DL-PRS-ProcessingCapability. Otherwise, the UE does not include this
IE.

In the case of capabilities for multiple NR positioning methods are provided, the |IE NR-DL-PRS-QCL-
ProcessingCapability applies across the NR positioning methods and the target device shall indicate the same values for
the capabilitiesin |Es NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-
ProvideCapabilities.

-- ASNLISTART
NR- DL- PRS- QCL- Pr ocessi ngCapabi lity-r16 ::= SEQUENCE {
dl - PRS- QCL- Pr ocessi ngCapabi | i t yBandLi st-r 16 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
DL- PRS- QCL- Processi ngCapabi | i t yPer Band-r 16,
}
DL- PRS- QCL- Processi ngCapabi | i t yPer Band-r 16 ::= SEQUENCE {
fregBandl ndi cat or NR-r 16 Fr egBandl ndi cat or NR-r 16,
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ENUMERATED { supported} OPTI ONAL,

prs- FronBer vNei ghCel | AsQCL-r 16 ENUMERATED { supported} OPTI ONAL,

}
-- ASNISTOP

NR-DL-PRS-QCL-ProcessingCapability field descriptions

ssb-FromNeighCellAsQCL

reusing SSB measurement from RRM for receiving PRS.
Note: It refers to Type-C for FR1 and Type-C & Type-D support for FR2.

Indicates the support of SSB from neighbour cell as QCL source of a DL-PRS. UE supporting this feature also support

prs-FromServNeighCellAsQCL

Indicates the support of DL-PRS from serving/neighbour cell as QCL source of a DL-PRS.
Note 1: It refers to Type-D support for FR2.

Note 2: A PRS from a PRS-only TP is treated as PRS from a non-serving cell.

NR-DL-PRS-ResourcelD

The |IE NR-DL-PRS-Resourcel D defines the identity of a DL-PRS Resource of a DL-PRS Resource Set of a TRP.
-- ASNISTART

NR- DL- PRS- Resourcel D-r16 ::= | NTEGER (0. . nr MaxNunDL- PRS- Resour cesPer Set - 1- r 16)

-- ASNISTOP

NR-DL-PRS-ResourcesCapability

The IE NR-DL-PRS-ResourcesCapability defines the DL-PRS resources capability for each positioning method. The
UE caninclude this IE only if the UE supports NR-DL-PRS-ProcessingCapability. Otherwise, the UE does not include
thisIE.

-- ASNISTART

NR- DL- PRS- Resour cesCapabi lity-r16 ::= SEQUENCE {

maxNr OF DL- PRS- Resour ceSet Per Tr pPer Fr equencyLayer -r 16
I NTEGER (1..2),
ENUMERATED { n4, n32,

n64, .1,

I NTEGER (1..4),
SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF

DL- PRS- Resour cesCapabi | i t yPer Band-r 16,
DL- PRS- Resour cesBandConbi nat i onLi st -r 16,

maxNr O TRP- Acr ossFreqgs-r 16 n6é, nl2,

nl28,

nie,
n256,
maxNr O PosLayer -r 16

dl - PRS- Resour cesCapabi | i t yBandLi st-r16

dl - PRS- Resour cesBandConbi nati onLi st-r 16

}

DL- PRS- Resour cesCapabi | i t yPer Band-r 16 :
freqBandl ndi cat or NR-r 16

;= SEQUENCE {
Fr egBandl ndi cat or NR-r 16,

maxNr OF DL- PRS- Resour cesPer Resour ceSet -r 16 ENUMERATED { nl1, n2, n4, n8, nl6, n32, n64, .1,
maxNr O DL- PRS- Resour cesPer Posi ti oni ngFrequencyl ayer-r 16
ENUMERATED { n6, n24, n32, n64, n96, nl128,
n256, n512, nl1024, .1,

}

DL- PRS- Resour cesBandConbi nati onLi st-r16 ::= SEQUENCE (S|l ZE (1..naxBandConb-r16)) OF

DL- PRS- Resour cesBandConbi nati on-r 16

DL- PRS- Resour cesBandConbi nati on-r16 :
bandLi st-r16

;= SEQUENCE {
SEQUENCE (Sl ZE (1.. maxSi mul t aneousBands-r16)) OF
Fr egBandl ndi cat or NR-r 16,
maxNr OF DL- PRS- Resour cesAcr ossAl | FL- TRP- Resour ceSet -r 16

CHQO CE {
fri-Only-r16 ENUMERATED {n6, n24, n64, nl128, nl192,
n256, n512, n1024, n2048},
fr2-Only-r16 ENUMERATED {n24, n64, n96, nl128, n192,
n256, n512, nl1024, n2048},
frl-FR2M x-r 16 SEQUENCE {
fri-ri16 ENUMERATED {n6, n24, n64, n96, nl128,
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nl192, n256, n512, nl1024, n2048},
fr2-r16 ENUMERATED {n24, n64, n96, nl128, n192,
n256, n512, nl1024, n2048},

-- ASNISTOP

NR-DL-PRS-ResourcesCapability field descriptions

maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencylLayer
Indicates the maximum number of DL-PRS Resource Sets per TRP per frequency layer supported by UE.

maxNrOfTRP-AcrossFreqs
Indicates the maximum number of TRPs across all positioning frequency layers.

maxNrOfPosLayer
Indicates the maximum number of supported positioning layer.

dI-PRS-ResourcesBandCombinationList
Provides the capabilities of DL-PRS Resources for the indicated band combination in bandList. This field is provided
for all band combinations for which the target device supports DL-PRS.

maxNrOfDL-PRS-ResourcesPerResourceSet
Indicates the maximum number of DL-PRS Resources per DL-PRS Resource Set. Value 16, 32, 64 are only
applicable to FR2 bands. Value 1 is not applicable for DL-AoD.

maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer
Indicates the maximum number of DL-PRS resources per positioning frequency layer. Value 6 is only applicable to
FR1 bands.

maxNrOfDL-PRS-ResourcesAcrossAllFL-TRP-ResourceSet

Indicates the maximum number of DL-PRS Resources supported by UE across all frequency layers, TRPs and DL-
PRS Resource Sets.

fr1-Only: This is applicable for FR1 only band combinations;

fr2-Only: This is applicable for FR2 only band combinations;

fr1-FR2Mix: This is applicable for band combinations containing FR1 and FR2 bands. fr1 means for FR1 in FR1/FR2
mixed operation, and fr2 means for FR2 in FR1/FR2 mixed operation.

- NR-DL-PRS-ResourceSetID

The |E NR-DL-PRS-ResourceSetI D defines the identity of a DL-PRS Resource Set of a TRP.
-- ASN1START
NR- DL- PRS- ResourceSet | D-r16 ::= | NTEGER (0. . nr MaxNunDL- PRS- Resour ceSet sPer TRP- 1- r 16)

-- ASNISTOP

- NR-DL-PRS-TRP-TEG-Info

The lE NR-DL-PRS-TRP-TEG-Info is used by the location server to provide the association information of DL-PRS
Resources with TRP Tx TEGs.

-- ASNLISTART
NR- DL- PRS- TRP- TEG I nfo-r 17 ::= SEQUENCE (S|l ZE (1..nr MaxFregLayers-r16)) OF
NR- DL- PRS- TRP- TEG | nf oPer Fr egLayer-r 17
NR- DL- PRS- TRP- TEG | nf oPer FreqLayer-r17 ::= SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- TRP- TEG- | nf oPer TRP-r 17
NR- DL- PRS- TRP- TEG | nf oPer TRP-r 17 ::= SEQUENCE {
dl -PRS-1D-r16 | NTEGER (0. . 255),
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel |l d obal |l D-r16 NCA -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
dl - PRS- TEG | nf 0Set -r 17 SEQUENCE (S| ZE( 1. . nr MaxSet sPer Tr pPer Fr eqLayer-r16)) OF
DL- PRS- TEG | nf oPer Resour ce-r 17,
}
DL- PRS- TEG | nf oPer Resource-r17 ::= SEQUENCE (Sl ZE(1..nr MaxResour cesPer Set-r16)) OF
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DL- PRS- TEG | nf oEl enent -r 17

DL- PRS- TEG | nf oEl enent-r 17 ::= SEQUENCE {

dl -prs-trp-Tx-TEG | D-r 17 I NTEGER (0. . mexNunOf TRP- TXTEGs- 1-r 17) ,
}
-- ASNISTOP

NR-DL-PRS-TRP-TEG-Info field descriptions

dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the TRP Tx TEG information is provided.

nr-PhysCelllD
This field specifies the physical Cell-ID of the TRP for which the TRP Tx TEG information is provided, as defined in TS
38.331 [35].

nr-CellGloballD
This field specifies the NCGlI, the globally unique identity of a cell in NR, of the TRP for which the TRP Tx TEG
information is provided, as defined in TS 38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

dI-PRS-TEG-InfoSet

This field specifies the TRP Tx TEG ID associated with the transmissions of each DL-PRS Resource of the TRP. The
dl-prs-trp-Tx-TEG-ID in dI-PRS-TEG-InfoSet is associated with the nr-DL-PRS-ResourcelD of NR-DL-PRS-Info using
the same structure and order.

- NR-On-Demand-DL-PRS-Configurations

The IE NR-On-Demand-DL-PRS-Configurations provides a set of possible DL-PRS configurations which can be
requested by the target device on-demand.

-- ASNLISTART
NR- On- Demand- DL- PRS- Confi gurati ons-r17 ::= SEQUENCE {
on-demand-dl - prs-configuration-1ist-ri7 SEQUENCE (Sl ZE (1.. maxDL- PRS- Configs-r17)) OF
On- Denmand- DL- PRS- Conf i guration-r17,
}
On- Demand- DL- PRS- Confi guration-r17 ::= SEQUENCE {
dl -prs-configuration-id-ri7 DL- PRS- Confi guration-1D-r17,
nr - DL- PRS- Posi ti oni ngFrequencylLayer-r17 NR- DL- PRS- Posi t i oni ngFr equencyLayer-r 16,
nr-DL- PRS- | nfo-r17 NR- DL- PRS- | nf o-r 16,
}
DL- PRS- Configuration-1D-r17 ::= SEQUENCE {
nr-dl -prs-configuration-id-rl17 I NTEGER (1. . naxDL- PRS- Configs-r17),
}
-- ASNISTOP

NR-DL-PRS-On-Demand-Configurations field descriptions

dl-prs-configuration-id
This field provides an identity for the On-Demand-DL-PRS-Configuration.

- NR-On-Demand-DL-PRS-Information

The IE NR-On-Demand-DL-PRS-Information defines the requested on-demand DL-PRS.

-- ASNLISTART
NR- On- Demand- DL- PRS- | nformati on-r17 ::= SEQUENCE {
dl - prs- FrequencyRangeReq-r 17 ENUMERATED { fr1, fr2, ...} OPTI ONAL,

nr - on- demand- dl - prs-i nf o- per - FrequLayer-r 17
NR- On- Demand- DL- PRS- | nf o- per - FrequLayer -r 17
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OPTI ONAL,
}
NR- On- Demand- DL- PRS- | nf o- per - FrequLayer-r17 ::= SEQUENCE (S| ZE (1..nrMaxFreglLayers-r16)) OF
NR- On- Denand- DL- PRS- Fr equLayer El enent -r 17
NR- On- Denmand- DL- PRS- Fr equLayer El enent-r 17 :: = SEQUENCE {

dl - prs- Resour ceSet Peri odi ci t yReq-r 17 ENUMERATED { p4, p5, p8, pl0, pl6, p20, p32, p40,
p64, p80, pl60, p320, p640, pl280, p2560,
p5120, pl10240, p20480, p40960, p81920, ...}

OPTI ONAL,

dl - prs- Resour ceBandw dt hReq-r 17 I NTEGER (1..63) OPTI ONAL,

dl - prs- Resour ceRepeti tionFact or Req-r17 ENUVERATED {n2, n4, n6, n8, nl6, n32, ...}

OPTI ONAL,

dl - prs- NunSynbol sReq-r 17 ENUMERATED {n2, n4, n6, nl12, ...} OPTI ONAL,

dl - prs- ConbSi zeN- Req-r 17 ENUMERATED {n2, n4, n6, nl12, ...} CPTI ONAL,

dl - prs- QCL- | nf or mati onReqg-r 17 DL- PRS- QCL- | nf or mat i onReq-r 17 OPTI ONAL,

}
DL- PRS- QCL- | nfor mati onReq-r17 ::= SEQUENCE (S| ZE (1..nr MaxTRPsPer Freqg-r16)) OF

DL- PRS- QCL- | nf or nat i onReqPer TRP-r 17
DL- PRS- QCL- | nf or mat i onReqPer TRP-r 17 :: = SEQUENCE {

dl -PRS-1D-r17 I NTEGER (0. . 255),

nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL,

nr-Cel | d obal | D-r17 NCGE -r 15 OPTI ONAL,

nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 OPTI ONAL,

dl - prs- QCL- I nf or mati onReqSet - r 17 SEQUENCE (Sl ZE (1..nr MaxSet sPer Tr pPer FregLayer-r16)) OF
DL- PRS- QCL- | nf oReq-r 17,

}
DL- PRS- QCL- | nfoReq-r 17 ::= SEQUENCE {
nr - DL- PRS- Resour ceSet | D-r 17 NR- DL- PRS- Resour ceSet | D-r 16,
dl - prs- QCL- | nf or mati onReq-r 17 CHO CE {
nr - DL- PRS- QCL- Sour ce-r 17 DL- PRS- QCL- | nf 0-r 16,
dl - prs- QCL- | nf o-request ed-r17 ENUMERATED { true }
}
-- ASN1ISTOP

NR-On-Demand-DL-PRS-Information field descriptions

dl-prs-FrequencyRangeReq
This field specifies the frequency range for which the on-demand DL-PRS is requested.

nr-on-demand-dl-prs-info-per-FrequLayer
This field specifies the desired number of Positioning Frequency Layers for which the on-demand DL-PRS is
requested and the on-demand DL-PRS parameter per Positioning Frequency Layer.

dl-prs-ResourceSetPeriodicityReq

This field specifies the requested periodicity of the DL-PRS Resource Set in slots. The periodicity depends on the
subcarrier spacing (SCS) and takes values 2#{4,5, 8,10, 16, 20, 32,40, 64,80, 160,320, 640, 1280, 2560,5120, 10240}
slots, where u = 0,1, 2,3 for SCS of 15, 30, 60 and 120 kHz respectively. u refers to the target devices current primary
cell.

dl-prs-ResourceBandwidthReq

This field specifies the requested number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth)
in multiples of 4 PRBs. Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3
corresponds to 32 PRBs and so on.

dl-prs-ResourceRepetitionFactorReq
This field specifies the requested DL-PRS Resource repetition. Enumerated values n2, n4, n6, n8, n16, n32
correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively.

dl-prs-NumSymbolsReq
This field specifies the requested number of symbols per DL-PRS Resource within a slot.

dl-prs-CombSizeN-Req
This field specifies the requested Resource Element spacing in each symbol of the DL-PRS Resource.
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dl-prs-QCL-InformationReq
This field specifies the recommended or requested QCL indication with other DL reference signals.
- dI-PRS-ID indicates the DL-PRS ID of the TRP for which the QCL information is recommended.
- nr-PhysCellID indicates the physical Cell-ID of the TRP for which the QCL information is recommended, as
defined in TS 38.331 [35].
- nr-CellGloballD indicates the NCGI, the globally unique identity of a cell in NR, of the TRP for which the QCL
information is recommended, as defined in TS 38.331 [35].
- nr-ARFCN indicates the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCellID.
- dl-prs-QCL-InformationReqgSet indicates the recommended QCL information per DL-PRS Resource Set.
- nr-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID for which the nr-DL-PRS-QCL-Source
is recommended
- nr-DL-PRS-QCL-Source indicates the QCL source.
- dl-prs-QCL-Info-requested indicates that the UE requests to provide the QCL information in the
assistance data.

- NR-On-Demand-DL-PRS-Request

The |E NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from alocation
server.

-- ASNLISTART
NR- On- Dermand- DL- PRS- Request -r 17 :: = SEQUENCE {
dl -prs-StartTi me-and- Durati on-r17 DL- PRS- St art Ti ne- and- Dur ati on-r 17 OPTI ONAL,
nr - on- denand- DL- PRS- | nf or mat i on-r 17 NR- On- Dermand- DL- PRS- | nf or nati on-r 17 OPTI ONAL,
dl -prs-configuration-id-PrefList-ri7 SEQUENCE (Sl ZE (1.. maxDL- PRS- Configs-r17)) OF
DL- PRS- Confi guration-1D-r17 CPTI ONAL,
}
DL- PRS- St art Ti me- and- Duration-r17 ::= SEQUENCE {
dl -prs-start-time-ri7 | NTEGER (1..1024) OPTI ONAL,
dl -prs-duration-ri7 SEQUENCE {
seconds-r17 I NTEGER (0. .59) CPTI ONAL,
m nut es-r17 I NTEGER (0. .59) OPTI ONAL,
hours-r17 | NTEGER (0. . 23) OPTI ONAL,
1 o OPTI ONAL,
}
-- ASNLISTOP

NR-On-Demand-DL-PRS-Request field descriptions

dl-prs-StartTime-and-Duration
This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following
subfields:
- dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds
from the time the |E NR-On-Demand-DL-PRS-Request was received.
- dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the
seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall
be present.

nr-on-demand-DL-PRS-Information
This field specifies the on-demand DL-PRS configuration information requested by the target device.

dl-prs-configuration-id-PrefList

This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE NR-On-
Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first DL-PRS-
Configuration-ID in the list is the most preferred configuration, the second DL-PRS-Configuration-ID the second most
preferred, etc.

- NR-On-Demand-DL-PRS-Support

The |E NR-On-Demand-DL-PRS-Support defines the target device's on-demand DL-PRS capabilities.

-- ASNISTART
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NR- On- Denand- DL- PRS- Support-r17 ::= SEQUENCE {
nr - on- demand- DL- PRS- | nf or mat i onSup-r 17 ENUMERATED { supported } OPTI ONAL,
nr - on- demand- DL- PRS- Confi gur ati onsSup-r 17 ENUMERATED { supported } OPTI ONAL,
}
-- ASNISTOP

NR-On-Demand-DL-PRS-Support field descriptions

nr-on-demand-DL-PRS-InformationSup
This field, if present, indicates that the target device supports the IE NR-On-Demand-DL-PRS-Information in IE NR-
On-Demand-DL-PRS-Request.

nr-on-demand-DL-PRS-ConfigurationsSup
This field, if present, specifies that the target device supports the dl-prs-configuration-id-PrefList in IE NR-On-Demand-
DL-PRS-Request.

- NR-PositionCalculationAssistance

The IE NR-PositionCal culationAssistance is used by the location server to provide assistance data to enable UE-based
downlink positioning.

-- ASNLSTART

NR- Posi ti onCal cul ati onAssi st ance-r16 ::= SEQUENCE {
nr- TRP- Locat i onl nfo-r 16 NR- TRP- Locat i onl nf o-r 16 OPTI ONAL, -- Need ON
nr - DL- PRS- Beanl nf o-r 16 NR- DL- PRS- Beaml nf o-r 16 OPTI ONAL, -- Need ON
nr-RTD- | nfo-r16 NR- RTD- I nf o-r 16 OPTI ONAL, -- Need ON
[l
nr - TRP- BeamAnt ennal nf o-r 17 NR- TRP- BeamAnt ennal nf o-r 17 OPTI ONAL, -- Need ON
nr - DL- PRS- Expect ed- LOS- NLCS- Assi st ance-r 17

NR- DL- PRS- Expect ed- LOS- NLOS- Assi st ance-r 17
OPTI ONAL, -- Need ON

nr- DL- PRS- TRP- TEG I nf 0-r 17 NR- DL- PRS- TRP- TEG I nfo-r 17 OPTI ONAL -- Need ON

11
L ASN1STOP

NR-PositionCalculationAssistance field descriptions

nr-TRP-LocationInfo
This field provides the location coordinates of the antenna reference points of the TRPs.

nr-DL-PRS-BeamInfo
This field provides the spatial directions of DL-PRS Resources for TRPs.

nr-RTD-Info
This field provides the time synchronization information between the reference TRP and neighbour TRPs.

nr-TRP-BeamAntennalnfo
This field provides the relative DL-PRS Resource power between PRS resources per angle per TRP.

nr-DL-PRS-Expected-LOS-NLOS-Assistance
This field provides the expected likelihood of a LOS propagation path from a TRP to the target device. The information
is provided per TRP or per DL-PRS Resource.

nr-DL-PRS-TRP-TEG-Info
This field provides the TRP Tx TEG ID associated with the transmission of each DL-PRS Resource of the TRP.

- NR-RTD-Info

The |E NR-RTD-Info is used by the location server to provide time synchronization information between a reference
TRP and alist of neighbour TRPs.

-- ASNLSTART
NR- RTD- | nf o-r 16 ::= SEQUENCE ({
ref erenceTRP- RTD- I nfo-r 16 Ref er enceTRP- RTD- | nf o-r 16,

rtd-InfolList-ri16 RTD- | nf oLi st-r 16,
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Ref erenceTRP- RTD- I nfo-r 16 ::= SEQUENCE {
dl - PRS- | D-Ref - r 16 I NTEGER (0. . 255),
nr - PhysCel | | D- Ref - r 16 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel | d obal | D-Ref -r16 NCGE -r 15 OPTI ONAL, -- Need ON
nr - ARFCN- Ref - r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
ref Ti me-r16 CHO CE {
syst enFr aneNunber -r 16 BI T STRING (SI ZE (10)),
utc-ri16 UTCTi ne,
g . . .
rtd- Ref Qual ity-r16 NR- Ti mi ngQual i ty-r16 OPTI ONAL, -- Need ON
}
RTD- I nfoLi st-r16 ::= SEQUENCE (S| ZE (1..nrMaxFreglLayers-r16)) OF RTD- I nfoli st Per FregLayer-r 16
RTD- | nf oLi st Per FreglLayer-r16 ::= SEQUENCE (S| ZE(1..nr MaxTRPsPer Freq-r16)) OF RTD- | nf oEl ement-r 16
RTD- | nf oEl enent-r 16 ::= SEQUENCE {
dl - PRS- I D-r16 I NTEGER (0. . 255),
nr-PhysCel | 1 D-r 16 NR- PhysCel | I D-r 16 CPTI ONAL, -- Need ON
nr-Cel | d obal I D-r 16 NCG -r 15 OPTI ONAL, -- Need ON
nr - ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
subframeC fset-r 16 I NTEGER (0. .1966079),
rtd-Quality-r16 NR- Ti mi ngQual i ty-r 16,
}
-- ASNISTOP

NR-RTD-Info field descriptions

referenceTRP-RTD-Info
This field defines the reference TRP for the RTD and comprises the following sub-fields:
- dI-PRS-ID-Ref: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to
uniquely identify a DL-PRS Resource, and is associated to the reference TRP.
- nr-PhyscCellld-Ref: This field specifies the physical cell identity of the reference TRP.
- nr-CellGloballd-Ref: This field specifies the NCGl, the globally unique identity of a cell in NR, of the reference
TRP.
- nr-ARFCN-Ref: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47])
corresponding to nr-PhysCellID.
- refTime: This field specifies the reference time at which the rtd-InfoList is valid. The systemFrameNumber
choice refers to the SFN of the reference TRP.
- rtd-RefQuality: This field specifies the quality of the timing of reference TRP, used to determine the RTD
values provided in rtd-InfoList.

dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP for which the
RTD-InfoElement is applicable.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP for which the RTD-InfoElement is applicable, as
defined in TS 38.331 [35].

nr-CellGloballD

This field specifies the NCGlI, the globally unique identity of a cell in NR, of the associated TRP for which the RTD-
InfoElement is applicable, as defined in TS 38.331 [35]. The server should include this field if it considers that it is
needed to resolve ambiguity in the TRP indicated by nr-PhysCellID.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD for which the RTD-InfoElement is applicable.

subframeOffset
This field specifies the subframe boundary offset at the TRP antenna location between the reference TRP and this

neighbour TRP in time units T, =1/(Af . - N¢ ) where Af;,, = 480103 Hz and N; =4096 (TS 38.211 [41]).
The offset is counted from the beginning of a subframe #0 of the reference TRP to the beginning of the closest

subsequent subframe of this neighbour TRP.
Scale factor 1 Tc.

rtd-Quality
This field specifies the quality of the RTD.
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— NR-SelectedDL-PRS-IndexList

The |IE NR-SelectedDL-PRS IndexList is used by the location server to provide the selected DL-PRS Resource of nr-
DL-PRS-AssistanceDatal ist to the target device.

In the case of assistance data for multiple NR positioning methods are provided, the |[E NR-DL-PRS-AssistanceData
shall be present in only one of NR-Multi-RTT-ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-
TDOA-ProvideAssi stanceData.

- - ASNISTART
NR- Sel ect edDL- PRS- | ndexLi st-r16 ::= SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- Sel ect edDL- PRS- Per Freq-r 16
NR- Sel ect edDL- PRS- Per Freqg-r 16 ::= SEQUENCE {
nr - Sel ect edDL- PRS- Fr equencylLayer | ndex-r 16 I NTEGER (0. . nr MaxFreqlLayers-1-r16),
nr - Sel ect edDL- PRS- | ndexLi st Per Freq-r 16 SEQUENCE (Sl ZE (1..nrMaxTRPsPer Freg-r16)) OF
NR- Sel ect edDL- PRS- | ndexPer TRP-r 16
OPTI ONAL, --Need OP
}
NR- Sel ect edDL- PRS- | ndexPer TRP-r 16 ::= SEQUENCE {
nr - Sel ect edTRP- | ndex-r 16 I NTEGER (0. .nr MaxTRPsPer Freqg- 1-r 16) ,
dl - Sel ect edPRS- Resour ceSet | ndexLi st-r16 SEQUENCE (Sl ZE (1..nr MaxSet sPer Tr pPer Fr egLayer - r 16) )
OF DL- Sel ect edPRS- Resour ceSet | ndex-r 16
OPTI ONAL, --Need OP
}
DL- Sel ect edPRS- Resour ceSet | ndex-r 16 ::= SEQUENCE {
nr - DL- Sel ect edPRS- Resour ceSet | ndex-r 16 I NTEGER (0. . nr MaxSet sPer Tr pPer Fr eqLayer - 1-r 16) ,
dl - Sel ect edPRS- Resour cel ndexLi st-r16 SEQUENCE ( SI ZE (1..nr MaxResourcesPer Set-r16)) OF
DL- Sel ect edPRS- Resour cel ndex-r 16
OPTI ONAL --Need OP
}
DL- Sel ect edPRS- Resour cel ndex-r 16 ::= SEQUENCE {
nr - DL- Sel ect edPRS- Resour cel dl ndex-r 16 I NTEGER (0. . nr MaxNunDL- PRS- Resour cesPer Set - 1-r 16) ,
}
-- ASN1ISTOP

NR-SelectedDL-PRS-IndexList field descriptions

nr-SelectedDL-PRS-FrequencylLayerindex

This field indicates the frequency layer provided in IE NR-DL-PRS-AssistanceData. Value 0 corresponds to the first
frequency layer provided in nr-DL-PRS-AssistanceDatalList in IE NR-DL-PRS-AssistanceData, value 1 to the second
frequency layer in nr-DL-PRS-AssistanceDatal.ist, and so on.

nr-SelectedDL-PRS-IndexListPerFreq
This field provides the list of addressed TRPs of the selected frequency layer. If this field is absent, all DL-PRS
Resources of all TRPs of the indicated frequency layer are addressed.

nr-SelectedTRP-Index

This field indicates the addressed TRP of the selected frequency layer. Value 0 corresponds to the first entry in nr-DL-
PRS-AssistanceDataPerFreq provided in IE NR-DL-PRS-AssistanceData, value 1 corresponds to the second entry in
nr-DL-PRS-AssistanceDataPerFreq, and so on.

dl-SelectedPRS-ResourceSetIindexList
This field provides the list of addressed DL-PRS Resource Sets of the selected TRPs of the selected frequency layer.
If this field is absent, all DL-PRS Resource Sets and Resources of the indicated TRP are addressed.

nr-DL-SelectedPRS-ResourceSetindex

This field indicates the addressed DL-PRS Resource Set of the selected TRP of the selected frequency layer. Value 0
corresponds to the first entry in nr-DL-PRS-ResourceSetList in IE NR-DL-PRS-Info provided in IE NR-DL-PRS-
AssistanceData. Value 1 corresponds to the second entry in the nr-DL-PRS-ResourceSetList in IE NR-DL-PRS-Info.

dl-SelectedPRS-ResourcelndexList

This field provides the list of addressed DL-PRS Resources of the selected DL-PRS Resource Set of the selected
TRP of the selected frequency layer. If this field is absent, all DL-PRS Resources of the indicated DL-PRS Resource
Set are addressed.
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NR-SelectedDL-PRS-IndexList field descriptions

nr-dl-SelectedPRS-Resourceldindex

This field indicates the addressed DL-PRS Resource of the selected DL-PRS Resource Set of the TRP of the selected
frequency layer. Value 0 corresponds to the first entry in dI-PRS-ResourceList in IE NR-DL-PRS-Info provided in IE
NR-DL-PRS-AssistanceData. Value 1 corresponds to the second entry in the dI-PRS-ResourceList in IE NR-DL-PRS-
Info, and so on.

NR-SSB-Config

The IE NR-SSB-Config defines SSB configuration.

-- ASNLISTART
NR- SSB- Confi g-r 16 ::= SEQUENCE {
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16,
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15,
ss- PBCH- Bl ockPower - r 16 | NTEGER (- 60. .50),
hal f Fr anel ndex-r 16 I NTEGER (0. .1),
ssb-periodicity-r16 ENUMERATED { ns5, nms10, ns20, ns40, ns80, ns1l60, ...},
ssb- Posi ti onsl nBurst-r16 CHA CE {
shortBi t map-r 16 BIT STRING (SIZE (4)),
nmedi unBi t map-r 16 BI T STRING (SIZE (8)),
| ongBi t map-r 16 BI T STRING (SI ZE (64))
} OPTI ONAL, --Need OR
ssh- Subcarri er Spaci ng-r 16 ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
sfn-SSB-Of fset-r16 | NTEGER (0. . 15),
}
-- ASNISTOP
NR-SSB-Config field descriptions
nr-ARFCN

This field specifies the ARFCN of the first RE of SSB's RB#10.

ss-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for
SSB transmission, see TS 38.213 [48], clause 7.

halfFramelndex
Indicates the 5 msec offset of the SSB within a 10 msec system frame.

ssb-periodicity
The SSB periodicity in ms for the rate matching purpose.

ssb-PositionsIinBurst

Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in
TS 38.213 [48], clause 4.1. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to
SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not
transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.

ssb-SubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

sfn-SSB-Offset

Indicates the 10 msec system frame offset of the SSB within the SSB periodicity. Value 0 indicates that the SSB is
transmitted in the first system frame; 1 indicates that the SSB is transmitted in the second system frame and so on.
This field shall be configured according to the field ssh-Periodicity and the indicated system frame shall not exceed the
configured SSB periodicity.

NR-TimeStamp

The IE NR-TimeStamp defines the UE measurement associated time stamp.

-- ASNLSTART

NR- Ti neSt anp-r 16 ::= SEQUENCE {
dl -PRS-1D-r16 I NTEGER (0. .255),
nr-PhysCel | | D-r 16 NR- PhysCel | | D-r 16 CPTI ONAL, -- Need ON
nr-Cel |l d obal |l D-r16 NCA -r 15 OPTI ONAL, -- Need ON
nr - ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
nr-SFN-r 16 I NTEGER (0..1023),
nr-Slot-ri16 CHO CE {
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scs15-r16 I NTEGER (0..9),
scs30-r16 | NTEGER (0. .19),
scs60-r16 | NTEGER (0. .39),
scs120-r16 | NTEGER (0. .79)
F
}
-- ASNLSTCP
NR-TimeStamp field descriptions
dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the nr-SFN is applicable.
nr-PhysCelllD

This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCelllD
associated with the dI-PRS-ID.

nr-SFN
This field specifies the NR system frame number for the time stamp.

nr-Slot
This field specifies the NR slot number within the NR system frame number indicated by nr-SFN for the time stamp.

- NR-TimingQuality

The IE NR-TimingQuality defines the quality of atiming value (e.g., of a TOA measurement).

-- ASNLISTART
NR-Ti mi ngQual i ty-r16 ::= SEQUENCE {
timngQualityVal ue-r16 I NTEGER (0. .31),
timngQualityResol ution-r16 ENUMERATED {ndot 1, ni, ni0O, nBO, ...},
}
-- ASN1ISTOP

NR-TimingQuality field descriptions

timingQualityValue
This field provides an estimate of uncertainty of the timing value for which the IE NR-TimingQuality is provided in units
of metres.

timingQualityResolution
This field provides the resolution used in the timingQualityValue field. Enumerated values mdot1, m1, m10, m30
correspond to 0.1, 1, 10, 30 metres, respectively.

- NR-TRP-BeamAntennalnfo

The |E NR-TRP-BeamAntennal nfo is used by the location server to provide beam antenna information of the TRP.

-- ASNLISTART
NR- TRP- BeamAnt ennal nfo-r17 ::= SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- TRP- BeamAnt ennal nf oPer Fr eqLayer-r 17
NR- TRP- BeamAnt ennal nf oPer FreqgLayer-r17 ::= SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF
NR- TRP- BeamAnt ennal nf oPer TRP-r 17
NR- TRP- BeamAnt ennal nf oPer TRP-r 17 :: = SEQUENCE {
dl -PRS-I1D-r17 | NTEGER (0. . 255),
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cell dobal |l D-r17 NCGE -r 15 CPTI ONAL, -- Need ON
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
| cs- GCS- Transl at i onPar anet er-r 17 LCS- GCS- Tr ansl at i onPar anet er-r 16 OPTI ONAL, -- Need OP
nr - TRP- BeamAnt ennaAngl es-r 17 NR- TRP- BeamAnt ennaAngl es-r 17,
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}
NR- TRP- BeamAnt ennaAngl es-r 17 ::= SEQUENCE (S| ZE(1..3600)) OF
NR- TRP- BeamAnt ennal nf 0Azi nmut hEl evati on-r 17
NR- TRP- BeamAnt ennal nf 0Azi nut hEl evati on-r17 ::= SEQUENCE {
azi mut h-r17 | NTEGER (0. .359) OPTI ONAL, -- Cond Az
azi mut h-fine-r16 I NTEGER (0. .9) CPTI ONAL, -- Need ON
el evati onLi st-r17 SEQUENCE (Sl ZE(1..1801)) OF El evati onEl ement - R17,
}
El evati onEl enent - RL7 :: = SEQUENCE {
el evation-r17 | NTEGER (0. . 180) OPTI ONAL, -- Cond HE
el evation-fine-ri7 I NTEGER (0. .9) OPTI ONAL, -- Need ON
beanPower Li st-r17 SEQUENCE ( SI ZE (2. . maxNunResour cesPer Angl e-r17)) OF
BeanPower El enent -r 17,
}
BeanPower El enent -r 17 ::= SEQUENCE {
nr-dl - prs- ResourceSet| D-r17 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL, -- Need OP
nr-dl - prs- Resourcel D-r17 NR- DL- PRS- Resour cel D-r 16,
nr-dl -prs-Rel ati vePower-r 17 I NTEGER (0..500), -- FFS
}
-- ASNISTOP
Conditional presence Explanation
Az The field is mandatory present if the field elevation is absent; otherwise it is optionally
present, need ON.
El The field is mandatory present if the field azimuth is absent; otherwise it is optionally
present, need ON.
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NR-TRP-BeamAntennalnfo field descriptions

dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the Beam Antenna Information is provided.

nr-PhysCelllD
This field specifies the physical Cell-ID of the TRP for which the Beam Antenna Information is provided, as defined in
TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the TRP for which the Beam Antenna
Information is provided, as defined in TS 38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCellID.

Ics-GCS-TranslationParameter

This field provides the angles a (bearing angle), B (downtilt angle) and y (slant angle) for the translation of a Local
Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field is absent,
the azimuth and elevation are provided in a GCS.

nr-TRP-BeamAntennaAngles
This field provides the relative power between DL-PRS Resources per angle per TRP.

azimuth

This field specifies the azimuth angle for which the relative power between DL-PRS Resources is provided.

For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured measured counter-clockwise from the x-axis of
the LCS.

Scale factor 1 degree; range 0 to 359 degrees.

azimuth-fine

This field provides finer granularity for the azimuth.

The total azimuth angle is given by azimuth + azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

elevation

This field specifies the elevation angle for which the relative power between DL-PRS Resources is provided for the
given azimuth.

For a Global Coordinate System (GCS), the elevation angle is measured relative to zenith and positive to the
horizontal direction (elevation O deg. points to zenith, 90 deg to the horizon).

For a Local Coordinate System (LCS), the elevation angle is measured relative to the z-axis of the LCS (elevation 0
deg. points to the z-axis, 90 deg to the x-y plane).

Scale factor 1 degree; range 0 to 180 degrees.

elevation-fine

This field provides finer granularity for the elevation.

The total elevation angle is given by elevation + elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

beamPowerList

This field provides the relative power between DL-PRS Resources for the angle given by azimuth and elevation.

The first BeamPowerElement in this list provides the peak power for this angle and is defined as 0dB power. All the
remaining BeamPowerElement's in this list provide the relative DL-PRS Resource power relative to this first element in
the list.

nr-dl-prs-ResourceSetID

This field specifies the DL-PRS Resource Set ID of the DL-PRS Resource for which the nr-dl-prs-RelativePower is
provided. If this field is absent, the DL-PRS Resource Set ID for this instance of the beamPowerList is the same as the
DL-PRS Resource Set ID of the previous instance in the beamPowerList. This field shall be included at least in the
first instance of the beamPowerList.

nr-dl-prs-ResourcelD
This field specifies the DL-PRS Resource for which the nr-dl-prs-RelativePower is provided.

nr-dl-prs-RelativePower
This field provides the relative power of the DL-PRS Resource, relative to the first element in the beamPowerList.
Scale factor —0.1 dB; range 0..-50 dB (FFS)

Editor's Note: Changes to NR-TRP-BeamAntennal nfo-r17 may be needed based on further RANL input.

- NR-TRP-LocationInfo

The |E NR-TRP-Locationlnfo is used by the location server to provide the coordinates of the antenna reference points
for aset of TRPs. For each TRP, the ARP location can be provided for each associated PRS Resource ID per PRS
Resource Set.
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-- ASNLISTART
NR- TRP- Locat i onl nfo-r16 ::= SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- TRP- Locat i onl nf oPer FregLayer-r 16
NR- TRP- Locat i onl nf oPer FregLayer-r16 ::= SEQUENCE {
ref erencePoi nt-r 16 Ref er encePoi nt-r 16 OPTI ONAL, -- Cond Not SanmeAsPrev

trp-Locationl nfoList-r16 SEQUENCE (S| ZE (1..nrMaxTRPsPer Freg-r16)) OF
TRP- Locat i onl nf oEl enent -r 16,

}
TRP- Locat i onl nf oEl enent -r 16 :: = SEQUENCE {
dl -PRS- I D-r16 I NTEGER (0. .255),
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel |l d obal |l D-r16 NCA -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
associ ated-DL- PRS- | D-r 16 I NTEGER (0. . 255) OPTI ONAL, -- Need OP
trp-Location-r16 Rel ati veLocati on-r 16 OPTI ONAL, -- Need OP
tr p- DL- PRS- Resour ceSet s-r 16 SEQUENCE (S| ZE(1. . nr MaxSet sPer Tr pPer Fr egLayer-r16)) OF
DL- PRS- Resour ceSet s- TRP- El ement - r 16 OPTI ONAL, -- Need OP
}
DL- PRS- Resour ceSet s- TRP- El enent -r 16 :: = SEQUENCE {
dl - PRS- Resour ceSet ARP-r 16 Rel ati veLocat i on-r 16 OPTI ONAL, -- Need OP
dl - PRS- Resour ce- ARP- Li st-r 16 SEQUENCE (S| ZE(1. . nr MaxResour cesPer Set-r16)) OF
DL- PRS- Resour ce- ARP- El ement -r 16 OPTI ONAL, -- Need OP
}
DL- PRS- Resour ce- ARP- El enent -r 16 :: = SEQUENCE {
dl - PRS- Resour ce- ARP-| ocati on-r 16 Rel ati veLocati on-r 16 OPTI ONAL, -- Need OP
}
-- ASNISTOP
Conditional presence Explanation
NotSameAsPrev The field is mandatory present in the first entry of the NR-TRP-LocationinfoPerFregLayer
list; otherwise it is optionally present, need OP.
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NR-TRP-LocationInfo field descriptions

referencePoint
This field specifies the reference point used to define the TRP location in the trp-LocationinfoList. If this field is absent,
the reference point is the same as in the previous entry of the NR-TRP-LocationinfoPerFregLayer list.

trp-LocationinfoList
This field provides the antenna reference point locations of the DL-PRS Resources for the TRPs and comprises the
following sub-fields:

- dI-PRS-ID: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely
identify a DL-PRS Resource, and is associated to a single TRP.

- nr-PhysCellID: This field specifies the physical cell identity of the associated TRP.

- nr-CellGloballD: This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated
TRP.

- nr-ARFCN: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47])
corresponding to nr-PhysCellID.

- associated-DL-PRS-ID: This field, if present, specifies the dI-PRS-ID of the associated TRP from which the
trp-location information is adopted. If the field is present, the field trp-Location shall be absent.

- trp-Location: This field provides the location of the TRP relative to the referencePoint location. If this field is
absent the TRP location coincides with the referencePoint location, unless the field associated-dI-PRS-ID is
present, in which case the trp-Location is adopted from the associated TRP indicated by associated-dI-PRS-ID.

- trp-DL-PRS-ResourceSets: This field provides the antenna reference point location(s) of the DL-PRS
Resource Set(s) associated with this TRP. If this field is absent, the antenna reference point location(s) of the
DL-PRS Resource Set(s) coincides with the trp-Location location. This field comprises the following sub-fields:
- dI-PRS-ResourceSetARP: This field provides the antenna reference point location of the DL-PRS

Resource Set relative to the trp-Location location. If this field is absent, the antenna reference point location
of this DL-PRS Resource Set coincides with the trp-Location location.

- dI-PRS-Resource-ARP-List: This field provides the antenna reference point location(s) of the DL-PRS
Resource(s) associated with this Resource Set of the TRP. If this field is absent, the antenna reference
point location(s) of the DL-PRS Resources coincides with the dI-PRS-ResourceSetARP location. This field
comprises the following sub-fields:

- dI-PRS-Resource-ARP-location: This field provides the antenna reference point location of the DL-
PRS Resource associated with the DL-PRS Resource Set of the TRP relative to the dI-PRS-
ResourceSetARP location. If this field is absent, the antenna reference point location of this DL-PRS
Resource coincides with the dI-PRS-ResourceSetARP location.

- NR-UE-TEG-Capability

The |E NR-UE-TEG-Capability defines the TEG capability of the target device. In the case of capabilities for DL-
TDOA and Multi-RTT positioning methods are provided, the IE NR-UE-TEG-Capability applies across the two NR
positioning methods and the target device shall indicate the same values for the capabilitiesin IEs NR-DL-TDOA-
ProvideCapabilities and NR-Multi-RTT-ProvideCapabilities (as applicable).

- - ASN1START
NR- UE- TEG- Capabi | i ty-r17 ::= SEQUENCE {
nr- UE- TEG | D- Capabi | i t yBandLi st-r17 SEQUENCE (Sl ZE (1..nrMaxBands-r16)) OF
NR- UE- TEG | D- Capabi | i t yPer Band-r 17,
}
NR- UE- TEG- | D- Capabi | i t yPer Band-r 17 ::= SEQUENCE {
freqBandl ndi cat or NR-r 17 Fr eqBandl ndi cat or NR-r 16,
nr - UE- RXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
nr - UE- TXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
nr - UE- RXTXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n3, n4, n6, n8, nl2, nl6,
n24, n32, n36, n48, n64} OPTI ONAL,
neasur eSaneDL- PRS- Resour ceW t hDi f f er ent RKTEGs-r 17
ENUMERATED {n2, n3, n4, n6, n8} OPTI ONAL,
nmeasur eSaneDL- PRS- Resour ceW t hDi f f erent RKTEGSSi nmul - r 17
ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
}
-- ASNISTOP
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NR-UE-TEG-Capability field descriptions

nr-UE-RXTEG-ID-MaxSupport
Indicates the maximum number of UE-RXTEGSs, which is supported and reported by the UE. This field is applicable for
UE assisted DL-TDOA and Multi-RTT positioning.

nr-UE-TXTEG-ID-MaxSupport
Indicates the maximum number of UE-TXTEGSs, which is supported and reported by the UE. This field is applicable for
Multi-RTT positioning.

nr-UE-RxXTXTEG-ID-MaxSupport
Indicates the maximum number of UE-RXTXTEGS, which is supported and reported by the UE. This field is applicable
for Multi-RTT positioning.

measureSameDL-PRS-ResourceWithDifferentRxTEGs
Indicates the maximum number of different UE-RXTEGs that a UE can support to measure the same DL-PRS
Resource of a TRP. This field is applicable for UE assisted DL-TDOA and Multi-RTT positioning.

measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul
Indicates the maximum number of UE Rx TEGs for measuring the same DL-PRS Resource simultaneously. This field
is applicable for UE assisted DL-TDOA and Multi-RTT positioning.

NR-UL-SRS-Capability

The |E NR-UL-SRS-Capability defines the UE uplink SRS capability.

-- ASNLISTART
NR- UL- SRS- Capabi | ity-r16 ::= SEQUENCE {
srs- Capabi | i t yBandLi st-r 16 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
SRS- Capabi | i t yPer Band-r 16,
srs- PosResour ceConf i gCA- BandLi st-r 16 SEQUENCE ( SI ZE (1. .nr MaxConfi gur edBands-r16)) OF
SRS- PosResour cesPer Band- r 16 CPTI ONAL,
maxNunber SRS- PosPat hLossEst i mat eAl | Servi ngCel | s-r 16
ENUMERATED {nl1, n4, n8, nl6} OPTI ONAL,

maxNunber SRS- PosSpat i al Rel ati onsAl | Servi ngCel | s-r 16
ENUMERATED {nO, nl1, n2, n4, n8, nlé6} OPTI ONAL,

}

SRS- Capabi | i t yPer Band-r 16 ::= SEQUENCE {
freqBandl ndi cat or NR-r 16 Fr eqBandl ndi cat or NR-r 16,
ol pc- SRS- Pos-r 16 OLPC- SRS- Pos-r 16 OPTI ONAL,
spati al Rel ati onsSRS- Pos-r 16 Spati al Rel ati onsSRS- Pos-r 16 OPTI ONAL,
[l _
ol pc- SRS- PosRRC- | nacti ve-r17 CLPC- SRS- Pos-r 16 OPTI ONAL,
spati al Rel ati onsSRS- PosRRC- | nacti ve-r 16 Spati al Rel ati onsSRS- Pos-r 16 OPTI ONAL
11

}

OLPC- SRS- Pos-r16 ::= SEQUENCE {
ol pc- SRS- PosBasedOnPRS- Ser vi ng-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
ol pc- SRS- PosBasedOnSSB- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
ol pc- SRS- PosBasedOnPRS- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
maxNunber Pat hLossEst i mat ePer Ser vi ng-r 16 ENUMERATED {nl1, n4, n8, nl6} OPTI ONAL,

}

Spati al Rel ati onsSRS- Pos-r 16 ::= SEQUENCE {
spati al Rel ati on- SRS- PosBasedOnSSB- Ser vi ng-r 16 ENUMERATED { support ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnCsSl - RS- Ser vi ng-r 16 ENUMERATED { support ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnPRS- Ser vi ng-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnSRS-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnSSB- Nei gh-r 16 ENUMERATED { support ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnPRS- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,

}

SRS- PosResour cesPer Band-r 16 :: = SEQUENCE {
freqBandl ndi cat or NR-r 16 FreqBandl ndi cat or NR-r 16,
maxNunmber SRS- PosResour ceSet sPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl2, nl6},
maxNunber SRS- PosResour cesPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64},
maxNunber Per i odi cSRS- PosResour cesPer BWP-r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64},
maxNunber AP- SRS- PosResour cesPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64}

OPTI ONAL,
maxNunber SP- SRS- PosResour cesPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64}
OPTI ONAL,
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}
-- ASNLISTCP
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NR-UL-SRS-Capability field descriptions

maxNumberSRS-PosPathLossEstimateAllServingCells

Indicates the maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS
resource sets for positioning across all cells in addition to the up to four pathloss estimates that the UE maintains per
serving cell for the PUSCH/PUCCH/SRS transmissions. The UE shall include this field if the UE supports any of olpc-
SRS-PosBasedOnPRS-Serving, olpc-SRS-PosBasedOnSSB-Neigh and olpc-SRS-PosBasedOnPRS-Neigh.
Otherwise, the UE does not include this field.

maxNumberSRS-PosSpatialRelationsAllServingCells

indicates the maximum number of maintained spatial relations for all the SRS resource sets for positioning across all
serving cells in addition to the spatial relations maintained spatial relations per serving cell for the
PUSCH/PUCCHY/SRS transmissions. It is only applied for FR2. The UE can include this field only if the UE supports
any of spatialRelation-SRS-PosBasedOnSSB-Serving, spatialRelation-SRS-PosBasedOnCSI-RS-Serving,
spatialRelation-SRS-PosBasedOnPRS-Serving, spatialRelation-SRS-PosBasedOnSSB-Neigh or spatialRelation-
SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.

olpc-SRS-Pos
Indicates whether the UE supports open-loop power control for SRS for positioning. The capability signalling
comprises the following parameters.

- olpc-SRS-PosBasedOnPRS-Serving indicates whether the UE supports OLPC for SRS for positioning based
on PRS from the serving cell in the same band. The UE can include this field only if the UE supports NR-DL-
PRS-ProcessingCapability and srs-PosResources TS38.331 [35] Otherwise, the UE does not include this field.

- olpc-SRS-PosBasedOnSSB-Neigh indicates whether the UE supports OLPC for SRS for positioning based
on SSB from the neighbouring cell in the same band. The UE can include this field only if the UE supports srs-
PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

- olpc-SRS-PosBasedOnPRS-Neigh indicates whether the UE supports OLPC for SRS for positioning based
on PRS from the neighbouring cell in the same band. The UE can include this field only if the UE supports olpc-
SRS-PosBasedOnPRS-Serving. Otherwise, the UE does not include this field.

Note: A PRS from a PRS-only TP is treated as PRS from a non-serving cell.

- maxNumberPathLossEstimatePerServing indicates the maximum number of pathloss estimates that the UE
can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to
four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions. The
UE shall include this field if the UE supports any of olpc-SRS-PosBasedOnPRS-Serving, olpc-SRS-
PosBasedOnSSB-Neigh and olpc-SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.

spatialRelationsSRS-Pos
Indicates whether the UE supports spatial relations for SRS for positioning. It is only applicable for FR2. The capability
signalling comprises the following parameters.

- spatialRelation-SRS-PosBasedOnSSB-Serving indicates whether the UE supports spatial relation for SRS
for positioning based on SSB from the serving cell in the same band. The UE can include this field only if the
UE supports srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

- spatialRelation-SRS-PosBasedOnCSI-RS-Serving indicates whether the UE supports spatial relation for
SRS for positioning based on CSI-RS from the serving cell in the same band. The UE can include this field only
if the UE supports spatialRelation-SRS-PosBasedOnSSB-Serving. Otherwise, the UE does not include this
field.

- spatialRelation-SRS-PosBasedOnPRS-Serving indicates whether the UE supports spatial relation for SRS
for positioning based on PRS from the serving cell in the same band. The UE can include this field only if the
UE supports any of DL-PRS Resources for DL-AoD, DL-PRS Resources for DL-TDOA or DL-PRS Resources
for Multi-RTT, or srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

- spatialRelation-SRS-PosBasedOnSRS indicates whether the UE supports spatial relation for SRS for
positioning based on SRS in the same band. The UE can include this field only if the UE supports srs-
PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

- spatialRelation-SRS-PosBasedOnSSB-Neigh indicates whether the UE supports spatial relation for SRS for
positioning based on SSB from the neighbouring cell in the same band. The UE can include this field only if the
UE supports spatialRelation-SRS-PosBasedOnSSB-Serving. Otherwise, the UE does not include this field.

- spatialRelation-SRS-PosBasedOnPRS-Neigh indicates whether the UE supports spatial relation for SRS for
positioning based on PRS from the neighbouring cell in the same band. The UE can include this field only if the
UE supports spatialRelation-SRS-PosBasedOnPRS-Serving. Otherwise, the UE does not include this field.

Note: A PRS from a PRS-only TP is treated as PRS from a non-serving cell.

olpc-SRS-PosRRC-Inactive
Indicates whether the UE supports open-loop power control for SRS for positioning in RRC_INACTIVE state.

spatialRelationsSRS-PosRRC-Inactive
Indicates whether the UE supports spatial relations for SRS for positioning in RRC_INACTIVE state.
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NR-UL-SRS-Capability field descriptions

srs-PosResourceConfigCA-BandList

This field indicates the number of SRS for positioning resources supported by the target device. The target device
includes this field for each band for the current configured CA band combination. The capability signalling comprises
the following parameters.

- freqBandIndicatorNR indicates the current configured NR band of the target device.

- maxNumberSRS-PosResourceSetsPerBWP indicates the maximum number of SRS Resource Sets for
positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n12, n16 correspond
to 1, 2, 4,8, 12, 16 SRS Resource Sets for positioning, respectively.

- maxNumberSRS-PosResourcesPerBWP indicates the maximum number of periodic, semi-persistent, and
aperiodic SRS Resources for positioning supported by the target device per BWP. Enumerated values n1, n2,
n4, n8, n16, n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 SRS Resources for positioning, respectively.

- maxNumberPeriodicSRS-PosResourcesPerBWP indicates the maximum number of periodic SRS
Resources for positioning supported by the target device per BWP. Enumerated values nl, n2, n4, n8, n16,
n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 periodic SRS Resources for positioning, respectively.

- maxNumberAP-SRS-PosResourcesPerBWP indicates the maximum number of aperiodic SRS Resources
for positioning supported by the target device per BWP. Enumerated values nl1, n2, n4, n8, n16, n32, n64
correspond to 1, 2, 4, 8, 16, 32, 64 aperiodic SRS Resources for positioning, respectively.

- maxNumberSP-SRS-PosResourcesPerBWP indicates the maximum number of semi-persistent SRS
Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16,
n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 semi-persistent SRS Resources for positioning, respectively.

- ReferencePoint

The |E ReferencePoint provides a well-defined location relative to which other locations may be defined.

-- ASNLISTART
Ref erencePoi nt-r16 ::= SEQUENCE {
r ef er encePoi nt Geogr aphi cLocati on-r 16 CHA CE {
| ocati on3D-r 16 El | i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl | i psoi d,
ha-1 ocati on3D-r 16 Hi ghAccur acyEl | i psoi dPoi nt Wt hAl ti t udeAndUncert ai nt yEl | i psoi d-r 15,
F
}
-- ASNLISTOP

ReferencePoint field descriptions

referencePointGeographicLocation
This field provides the geodetic location of the reference point.

- RelativeLocation

The |E Relativel ocation provides a location relative to some known reference location.

-- ASNLISTART
Rel ati veLocation-r16 ::= SEQUENCE {

mlli-arc-second-units-r16 ENUVERATED { mas0-03, nas0-3, mas3, mas30, ...},

hei ght-uni ts-r16 ENUMERATED {mfm cm m ...},

delta-latitude-ri16 Del t a- Lati t ude-r 16,

del t a- | ongi t ude-r 16 Del t a- Longi t ude-r 16,

del t a- hei ght-r 16 Del t a- Hei ght - r 16,

| ocati onUNC-r 16 Locati onUncertai nty-r16 OPTI ONAL, -- Need OP
}
Del ta-Latitude-r16 ::= SEQUENCE {

del ta-Latitude-r16 | NTEGER (-1024..1023),

coarse-del ta-Latitude-r16 | NTEGER (0. .4095) OPTI ONAL, -- Need OP
}
Del t a- Longi tude-r16 ::= SEQUENCE {

del t a- Longi t ude-r 16 I NTEGER (-1024..1023),

coarse-del ta-Longi tude-r 16 I NTEGER (0. . 4095) OPTI ONAL, -- Need OP
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}

Del t a- Hei ght-r16 ::= SEQUENCE {
del t a- Hei ght -r 16 | NTEGER (-1024..1023),
coarse-del t a- Hei ght -r 16 | NTEGER (0. .4095) OPTI ONAL, -- Need OP

}

LocationUncertai nty-r16 ::= SEQUENCE {
hori zont al Uncertai nty-r16 | NTEGER (0. . 255),
hori zont al Confi dence-r 16 | NTEGER (0. . 100),
vertical Uncertainty-r16 I NTEGER (0. .255),
verti cal Confi dence-r16 I NTEGER (0. .100)

}

-- ASNISTOP

RelativeLocation field descriptions

milli-arc-second-units
This field provides the units and scale factor for the delta-latitude and delta-longitude fields. Enumerated values masO-
03, mas0-3, mas3, and mas30, correspond to 0.03, 0.3, 3, and 30 milliarcseconds, respectively.

height-units
This field provides the units and scale factor for the delta-height field. Enumerated values mm, cm, and m correspond
to 10-® metre, 102 metre, and 1 metres, respectively.

delta-latitude
This field specifies the delta value in latitude of the desired location, defined as "desired location" minus "reference
point location" and comprises the following sub-fields:

- delta-Latitude specifies the delta value in latitude in the unit provided in milli-arc-second-units field.

- coarse-delta-Latitude specifies the delta value in latitude in 1024 times the size of the unit provided in milli-
arc-second-units field and with the same sign as in the delta-Latitude field. If this field is absent, the value for
coarse-delta-Latitude is zero.

l.e., the full delta-latitude is given by:
(delta-Latitude x milli-arc-second-units) + (coarse-delta-Latitude x 1024 x milli-arc-second-units) [milli-arc-seconds]

delta-longitude
This field specifies the delta value in longitude of the desired location, defined as "desired location" minus "reference
point location" and comprises the following sub-fields:

- delta-Longitude specifies the delta value in longitude in the unit provided in milli-arc-second-units field.

- coarse-delta-Longitude specifies the delta value in longitude in 1024 times the size of the unit provided in
milli-arc-second-units field and with the same sign as in the delta-Longitude field. If this field is absent, the
value for coarse-delta-Longitude is zero.

l.e., the full delta-longitude is given by:
(delta-Longitude x milli-arc-second-units) + (coarse-delta-Latitude x 1024 x milli-arc-second-units) [milli-arc-seconds]

delta-height
This field specifies the delta value in ellipsoidal height of the desired location, defined as "desired location" minus
"reference point location" and comprises the following sub-fields:

- delta-Height specifies the delta value in ellipsoidal height in the unit provided in height-units field.

- coarse-delta-Height specifies the delta value in ellipsoidal height in 1024 times the size of the unit provided in
height-units field and with the same sign as in the delta-Height field. If this field is absent, the value for coarse-
delta-Height is zero.

l.e., the full delta-height is given by:
(delta-Height x height-units) + (coarse-delta-Height x 1024 x height-units) [metres]

locationUNC
This field specifies the uncertainty of the location coordinates and comprises the following sub-fields:

- horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The
'horizontalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and
'horizontalConfidence' corresponds to confidence as defined in TS 23.032 [15].

- verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds
to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to
confidence as defined in TS 23.032 [15].

If this field is absent, the uncertainty is the same as for the associated reference point location.
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6.5 Positioning Method IEs

6.5.1 OTDOA Positioning

This clause defines the information elements for downlink OTDOA positioning, which includes TBS positioning based
on PRS signals (TS 36.305[2]).

6.51.1 OTDOA Assistance Data

- OTDOA-ProvideAssistanceData

The |IE OTDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-assisted
downlink OTDOA. It may also be used to provide OTDOA positioning specific error reason.

Throughout clause 6.5.1, "assistance data reference cell” refers to the cell defined by the |E OTDOA-ReferenceCellinfo
and "NB-IoT assistance data reference cell” refersto the cell defined by the IE OTDOA-ReferenceCelllnfoNB (see
clause 6.5.1.2). "RSTD reference cell” applies only in clause 6.5.1.5.

If both IEs, OTDOA-ReferenceCellInfo and OTDOA-ReferenceCellinfoNB are included in
OTDOA-ProvideAssistanceData, the assistance data reference cell and NB-IoT assistance data reference cell
correspond to the same cell, and the target device may assume that PRS and NPRS antenna ports are quasi co-located,
asdefined in TS 36.211 [16].

Throughout clause 6.5.1, the term "cell" refersto "transmission point (TP)", unless distinguished in the field
description.

NOTE 1: Thelocation server should include at least one cell for which the SFN can be obtained by the target
device, e.g. the serving cell, in the assistance data, either as the assistance data reference cell or in the
neighbour cell list. Otherwise the target device will be unable to perform the OTDOA measurement and
the positioning operation will fail.

NOTE 2: Dueto support of cells containing multiple TPs and PRS-only TPs not associated with cells, the term
"cell" asused in clause 6.5.1 may not always correspond to a cell for the E-UTRAN.

NOTE 3: For NB-loT access, due to support of NPRS on multiple carriers, the term "cell" asused in clause 6.5.1
refersto the anchor carrier, unless otherwise stated.

-- ASNLSTART
OTDOA- Provi deAssi st anceDat a :: = SEQUENCE {
ot doa- Ref erenceCel | | nfo OTDOA- Ref erenceCel | | nfo OPTI ONAL, -- Need ON
ot doa- Nei ghbour Cel | | nf o OTDQA- Nei ghbour Cel | | nf oLi st OPTI ONAL, -- Need ON
ot doa- Error OTDQOA- Er r or OPTI ONAL, -- Need ON
[l
ot doa- Ref erenceCel | | nf oNB-r 14 OTDQA- Ref er enceCel | | nf oNB-r 14 OPTI ONAL, -- Need ON
ot doa- Nei ghbour Cel | | nf oNB-r14 OTDOA- Nei ghbour Cel | I nf oLi st NB-r14  OPTI ONAL -- Need ON
11
-- ASNLISTOP
6.5.1.2 OTDOA Assistance Data Elements

— OTDOA-ReferenceCellinfo

The |IE OTDOA-ReferenceCellInfo is used by the location server to provide assistance data reference cell information
for OTDOA assistance data. The slot number offsets and expected RSTDsin OTDOA-Neighbour CellInfoList are
provided relative to the cell defined by this|E. If earfcnRef of this assistance data reference cell is different from that of
the serving cell, the LPP layer shall inform lower layersto start performing inter-frequency RSTD measurements with
this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS
positioning occasion information.
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The location server should always include the PRS configuration of the assistance data reference and

neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in TS 36.133 [18].

-- ASNLSTART
OTDOA- Ref erenceCel | I nfo ::= SEQUENCE {
physCel | 1 d | NTEGER (0. .503),
cell G obal I d ECA OPTI ONAL, -- Need ON
ear f cnRef ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SameAsSer v0
ant ennaPort Confi g ENUMERATED {portsl-or-2, ports4, ... }
OPTI ONAL, -- Cond Not SanmeAsServil
cpLength ENUMERATED { normal, extended, ... },
prslnfo PRS- | nf o OPTI ONAL, -- Cond PRS
[T éarf cnRef - v9a0 ARFCN- Val ueEUTRA- v9a0 OPTI ONAL -- Cond Not SanmeAsServ2
][][ tpld-ri14 I NTEGER (0. . 4095) OPTI ONAL, -- Need ON
cpLengt hCRS-r 14 ENUMERATED { nornmal, extended, ... }
OPTI ONAL, -- Cond CRS
sameMBSFNconf i gRef -r14 BOOLEAN OPTI ONAL, -- Need ON
dl Bandwi dt h-r 14 ENUMERATED {n6, n15, n25, n50, n75, nl100}
OPTI ONAL, -- Cond Not SameAsServ3
addPRSconfi gRef -r 14 SEQUENCE (S| ZE (1..maxAddPRSconfig-r14)) OF PRS-Info
OPTI ONAL -- Need ON
t
nr-LTE-SFN-Of fset-r15 | NTEGER (0. .1023) OPTI ONAL -- Cond NR
t
t dd- confi g-v1520 TDD- Confi g-v1520 COPTI ONAL, -- Need ON
nr-LTE-fineTi m ng- O f set-r15 I NTEGER (0. . 19) OPTI ONAL -- Cond FineOrfset
1]
}
maxAddPRSconfi g-r 14 I NTEGER ::= 2
-- ASNISTOP
Conditional presence Explanation

NotSameAsServ0 This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present
if the EARFCN of the OTDOA assistance data reference cell is not the same as the
EARFCN of the target devices' current primary cell.

NotSameAsServl The field is mandatory present if the antenna port configuration of the OTDOA assistance
data reference cell is not the same as the antenna port configuration of the target devices'
current primary cell.

NotSameAsServ2 The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the
EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN
of the target devices' current primary cell.

PRS The field is mandatory present if positioning reference signals are available in the
assistance data reference cell (TS 36.211 [16]); otherwise it is not present.

CRS The field is optionally present, need ON, if prsinfo is present. Otherwise it is not present.

NotSameAsServ3 The field is mandatory present if the downlink bandwidth configuration of the assistance
data reference cell is not the same as the downlink bandwidth configuration of the target
devices' current primary cell and if PRS frequency hopping is used in the assistance data
reference cell (TS 36.211 [16]); otherwise it is not present.

NR The field is optionally present, need ON, if the target device is served by an NR cell;
otherwise it is not present.

FineOffset The field is optionally present, need ON, if nr-LTE-SFN-Offset is present. Otherwise it is
not present.

OTDOA-ReferenceCellInfo field descriptions

physcCellld

This field specifies the physical cell identity of the assistance data reference cell, as defined in TS 36.331 [12].

cellGloballd

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as

defined in TS 36.331 [12]. The server should include this field if it considers that it is needed to resolve ambiguity in

the cell indicated by physCellid.

earfcnRef

This field specifies the EARFCN of the assistance data reference cell.
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OTDOA-ReferenceCellinfo field descriptions

antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are
used in the assistance data reference cell.

cpLength
This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsinfo field is present,
otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.

prsinfo
This field specifies the first PRS configuration of the assistance data reference cell.

tpld
This field specifies an identity of the transmission point. This field together with the physCellld and/or prsIiD may be
used to identify the transmission point in the case the same physical cell ID is shared by multiple transmission points.

cpLengthCRS

This field specifies the cyclic prefix length of the assistance data reference cell CRS. If this field is present, the target
device may assume the CRS and PRS antenna ports of the assistance data reference cell are quasi co-located (as
defined in TS 36.211 [16]).

sameMBSFNconfigRef
This field indicates whether the MBSFN subframe configuration of the assistance data reference cell is the same as
the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

dIBandwidth
This field specifies the downlink bandwidth configuration of the assistance data reference cell, Nrs in downlink, see TS
36.101 [21, table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

addPRSconfigRef
This field specifies the additional (second and possibly third) PRS configuration(s) of the assistance data reference
cell.

nr-LTE-SFN-Offset

This field specifies the SFN offset between the serving NR cell and the LTE assistance data reference cell.

The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the NR
serving cell to the beginning of the closest subsequent radio frame #0 of the assistance data reference cell.

tdd-config

This field specifies the TDD specific physical channel configuration of the assistance data reference cell. The field
should be present if the assistance data reference cell is a TDD cell and if the TDD UL/DL configuration of the
assistance data reference cell is not the same as the target devices' current primary cell or if the target devices'
current primary cell is a FDD cell.

nr-LTE-fineTiming-Offset

This field specifies the frame boundary offset between the NR serving cell and the LTE assistance data reference cell
in units of 0.5 ms. The offset is counted from the beginning of a subframe #0 of the NR serving cell to the beginning of
the closest subsequent subframe #0 of the LTE assistance data reference cell, rounded down to multiples of 0.5 ms.
Value 0 corresponds to 0 ms, value 1 corresponds to 0.5 ms, 2 to 1 ms and so on.

— PRS-Info
The IE PRS-Info provides the information related to the configuration of PRSin acell.
-- ASNLISTART
PRS- nfo ::= SEQUENCE {
pr s- Bandwi dt h ENUMERATED { n6, nl15, n25, n50, n75, nl100, ... },
prs-Configurationlndex |NTEGER (0. .4095),
nunDL- Fr anes ENUMERATED {sf-1, sf-2, sf-4, sf-6, ..., sf-add-v1420},
prs-Mitingl nfo-r9 CHO CE {
po2-r19 BIT STRING (S| ZE(2)),
po4-r9 BI T STRING (S| ZE(4)),
po8-r9 BI T STRING (Sl ZE(8)),
pol6-r9 BI T STRI NG (S| ZE(16)),
po32- v1420 BI T STRING (S| ZE(32)),
po64- v1420 BI T STRING (S| ZE(64)),
po128-v1420 BI T STRI NG (SI ZE(128)),
p0256- v1420 BI T STRI NG (S| ZE(256)),
po512- v1420 BI T STRING (S| ZE(512)),
p01024- v1420 BI T STRING (S| ZE(1024))
} OPTI ONAL, -- Need OP
[[ prsiDri4 | NTEGER (0. . 4095) OPTI ONAL, -- Need ON
add- nunDL- Fr ames-r 14 | NTEGER (1. .160) OPTI ONAL, -- Cond sf-add
prsCccG ouplLen-r 14 ENUMERATED {g2, g4, g8, gl6, g32, g64, gl128,... }

OPTI ONAL, -- Cond Ccc-Gp
prsHoppi ngl nfo-r14 CHO CE {
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nb2-r14 I NTEGER (0.. naxAvai | NarrowBands-M nusl-r14),
nb4-r 14 SEQUENCE (SI ZE (3))
OF | NTEGER (0.. maxAvai | NarrowBands- M nus1-r14)
} OPTI ONAL -- Cond PRS- FH
1]
}
maxAvai | Nar r owBands- M nus1-r 14 INTEGER ::= 15 -- Maxi mum nunmber of narrowbands m nus 1
-- ASNISTOP
Conditional presence Explanation
sf-add The field is mandatory present if the numDL-Frames field has the value 'sf-add’; otherwise
it is not present.
Occ-Grp The field is mandatory present if a PRS occasion group is configured; otherwise it is not
present.
PRS-FH The field is mandatory present if frequency hopping is used for PRS; otherwise it is not
present.

PRS-Info field descriptions

prs-Bandwidth

This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values
are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so
on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

prs-Configurationindex
This field specfies the positioning reference signals configuration index Irrs as defined in TS 36.211 [16].

numDL-Frames

This field specifies the number of consecutive downlink subframes Nprs with positioning reference signals, as defined
in TS 36.211 [16]. Enumerated values define 1, 2, 4, or 6 consecutive downlink subframes. The value sf-add indicates
that Nprs is provided in the field add-numDL-Frames.

prs-Mutinginfo

This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic
PRS muting sequence with periodicity Trer where Trep, counted in the number of PRS occasion groups (TS 36.133
[18]), can be 2, 4, 8, 16, 32, 64, 128, 256, 512, or 1024 which is also the length of the selected bit string that
represents this PRS muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in all
the PRS occasions in the corresponding PRS occasion group. A PRS occasion group comprises one or more PRS
occasions as indicated by prsOccGroupLen. Each PRS occasion comprises Nprs downlink positioning subframes as
defined in TS 36.211 [16]. The first bit of the PRS muting sequence corresponds to the first PRS occasion group that
starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after
the target device has received the prs-Mutinginfo. If this field is not present the target device may assume that the
PRS muting is not in use for the cell.

When the SFN of the assistance data reference cell is not known to the UE and prs-MutingInfo is provided for a cell in
the OTDOA-NeighbourCellinfoList IE, the UE may assume no PRS is transmitted by that cell.

When the UE receives a Trep-bit muting pattern together with a PRS periodicity Tprs for the same cell which exceeds
10240 subframes (i.e., Trer X Trrs > 10240 subframes), the UE shall assume an n-bit muting pattern based on the
first n-bits, where n = 10240/Ters.

prsiD
This field specifies the PRS-ID as defined in TS 36.211 [16].

add-numDL-Frames
This field specifies the number of consecutive downlink subframes Ners with positioning reference signals, as defined
in TS 36.211 [16]. Integer values define 1, 2, 3, ..., 160 consecutive downlink subframes.

prsOccGrouplLen

This field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising
a PRS occasion group. Each PRS occasion of the PRS occasion group consists of numDL-Frames or add-numDL-
Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32,
64 or 128 consecutive PRS occasions. If omitted, the PRS occasion group length is 1. The product of the PRS
periodicity T_PRS from the prs-Configurationindex and the PRS occasion group length cannot exceed 1280.

prsHoppinginfo

This field specifies the PRS frequency hopping configuration (TS 36.211 [16]). The choice nb2 indicates hopping
between 2 narrowbands; the choice nb4 indicates hopping between 4 narrowbands. The first PRS positioning
occasion of the first PRS occasion group that starts after the beginning of SFN=0 of the assistance data reference cell
is located at the centre of the system bandwidth. The frequency band of each subsequent PRS occasion is indicated

n
by nb2 or nb4, respectively, which defines the narrowband index = NE as specified in TS 36.211 [16]. If this field is
absent, no PRS frequency hopping is used.
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- TDD-Config
The |IE TDD-Config is used to specify the TDD specific physical channel configuration.
-- ASN1START
TDD- Conf i g-v1520 ::= SEQUENCE {
subf rameAssi gnnent - v1520 ENUMERATED { sa0, sal, sa2, sa3, sa4, sab, sa6 },
.
-- ASNLSTOP

TDD-Config field descriptions

subframeAssignment

This field specifies the TDD UL/DL subframe configuration where sa0 points to Configuration 0, sal to Configuration 1
etc. as specified in TS 36.211 [16], table 4.2-2. The target device assumes the same value for all assistance data cells
residing on same frequency band.

- OTDOA-NeighbourCellinfoList

The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA
assistance data. If the target device is not capable of supporting additional neighbour cells (as indicated by the absence
of the |E additional Neighbour CelllnfoList in OTDOA-ProvideCapabilities), the set of cellsin the OTDOA-
NeighbourCellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be
performed by the target device, with the first cell in the list being the highest priority for measurement and with the
same earfcn not appearing in more than one instance of OTDOA-Nei ghbourFregl nfo.

If the target device is capable of supporting additional neighbour cells (as indicated by the presence of the IE

additional Neighbour CellInfoList in OTDOA-ProvideCapabilities), the list may contain all cells (up to 3x24 cells)
belonging to the same frequency layer or cells from different frequency layers with the first cell in thelist still being the
highest priority for measurement.

The prioritization of the cellsin thelist is left to server implementation. The target device should provide the available
measurements in the same order as provided by the server.

If inter-frequency neighbour cells are included in OTDOA-Neighbour CellInfoList, where an inter-frequency isa E-
UTRA frequency which is different from the E-UTRA serving cell frequency, the LPP layer shall inform lower layers
to start performing inter-frequency RSTD measurements for these neighbour cells and also provide to lower layers the
information about these neighbour cells, e.g. EARFCN and PRS positioning occasion information.

-- ASNLISTART
OTDQOA- Nei ghbour Cel | | nfoLi st ::= SEQUENCE (S| ZE (1..maxFreglLayers)) OF OI'DOA- Nei ghbour Freql nf o
OTDQOA- Nei ghbour Fregl nfo ::= SEQUENCE (S| ZE (1..24)) OF OIDOA- Nei ghbour Cel | | nf oEl enent
OTDQA- Nei ghbour Cel | | nf oEl ement :: = SEQUENCE {
physCel I 1d | NTEGER (0. .503),
cell d obal I d ECG OPTI ONAL, -- Need ON
earfcn ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SameAsRef 0
cpLength ENUMERATED {nornal, extended, ...}
OPTI ONAL, -- Cond Not SanmeAsRef 1
prslnfo PRS- I nfo OPTI ONAL, -- Cond Not SanmeAsRef 2
ant ennaPor t Confi g ENUMERATED {ports-1-or-2, ports-4, ...}
OPTI ONAL, -- Cond Not sameAsRef 3
sl ot Nunmber O f set I NTEGER (0. .19) OPTI ONAL, -- Cond Not SanmeAsRef 4
pr s- SubframeO f set | NTEGER (0. .1279) OPTI ONAL, -- Cond InterFreq
expect edRSTD | NTEGER (0. .16383),
expect edRSTD- Uncert ai nty I NTEGER (0. .1023),
[[ earfcn-v9a0 ARFCN- Val ueEUTRA-v9a0  OPTI ONAL -- Cond Not SaneAsRef 5
11,
[[ tpld-ri4 | NTEGER (0. . 4095) OPTI ONAL, -- Need ON
prs-only-tp-ri14 ENUMERATED { true } CPTI ONAL, -- Cond TBS
cpLengt hCRS-r 14 ENUMERATED { nornal, extended, ... }
OPTI ONAL, -- Cond CRS
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sameMBSFNconf i gNei ghbour -r 14 BOCOLEAN CPTI ONAL, -- Need ON
dl Bandwi dt h-r 14 ENUMERATED {n6, ni15, n25, n50, n75, n100}
OPTI ONAL, -- Cond Not SaneAsRef 6

addPRSconf i gNei ghbour-r14  SEQUENCE (S| ZE (1..nmaxAddPRSconfig-r14)) OF
Add- PRSconf i gNei ghbour El ement -r 14

OPTI ONAL -- Need ON
t
t dd- confi g-v1520 TDD- Confi g- v1520 OPTI ONAL -- Need ON
11
}
Add- PRSconf i gNei ghbour El enent -r 14 :: = SEQUENCE {
add- prsinfo-ri14 PRS- | nf o OPTI ONAL, -- Cond Not SanmeAsRef 7
}
maxFreglLayers INTEGER ::= 3
-- ASNISTOP
Conditional presence Explanation

NotsameAsRef0 The field is absent if earfcn-v9a0 is present. If earfcn-v9a0 is not present, the field is
mandatory present if the EARFCN is not the same as for the assistance data reference
cell; otherwise it is not present.

NotsameAsRefl The field is mandatory present if the cyclic prefix length is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef2 The field is mandatory present if the first PRS configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef3 The field is mandatory present if the antenna port configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef4 The field is mandatory present if the slot timing is not the same as for the assistance data
reference cell; otherwise it is not present.

NotSameAsRef5 The field is absent if earfcn is present. If earfcn is not present, the field is mandatory
present if the EARFCN is not the same as for the assistance data reference cell;
otherwise it is not present.

InterFreq The field is optionally present, need OP, if the EARFCN is not the same as for the
assistance data reference cell; otherwise it is not present.

TBS The field is mandatory present if the OTDOA-NeighbourCellinfoElement is provided for a
PRS-only TP; otherwise it is not present.

CRS The field is optionally present, need ON, if prsinfo is present. Otherwise it is not present.

NotSameAsRef6 The field is mandatory present if PRS frequency hopping is used on this neighbour cell
(TS 36.211 [16]) and if the downlink bandwidth configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotSameAsRef7 The field is mandatory present if any instance of the additional PRS configurations of
addPRSconfigNeighbour is not the same as the corresponding instance of the additional
PRS configuration of the addPRSconfigRef for the assistance data reference cell;
otherwise it is not present.

OTDOA-NeighbourCellinfoList field descriptions

physcCellld
This field specifies the physical cell identity of the neighbour cell, as defined in TS 36.331 [12].

cellGloballd

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in TS
36.331 [12]. The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell
identified by physCellld.

earfcn
This field specifies the EARFCN of the neighbour cell.

cpLength
This field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise
this field specifies the cyclic prefix length of CRS in this neighbour cell.
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OTDOA-NeighbourCellinfoList field descriptions

prsinfo

This field specifies the first PRS configuration of the neighbour cell.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may
assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning
occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning
occasions may be assumed to not exceed half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume
that this cell has the same PRS periodicity (Ters) as the assistance data reference cell.

antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the assistance data reference cell.
The slotNumberOffset together with the current slot number of the assistance data reference cell may be used to
calculate the current slot number of this cell which may further be used to generate the CRS sequence by the target
device. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the
assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent,
the slot timing is the same as for the assistance data reference cell.

prs-SubframeOffset

This field specifies the offset between the first PRS subframe of the first PRS occasion group of the first PRS
configuration in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe
in the closest subsequent PRS occasion group of the PRS configuration with the longest PRS occasion group
periodicity (NOTE 1) of this cell on the other carrier frequency layer. The value is given in number of full sub-frames. If
the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are
available on this cell, the receiver shall consider the PRS subframe offset for this cell to be 0.

expectedRSTD
If PRS is transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance
data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as
transmit time difference of PRS positioning occasions between the two cells. The RSTD value can be negative and is
calculated as (expectedRSTD-8192). The resolution is 3xTs, with Ts=1/(15000*2048) seconds.

If PRS is not transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance
data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as
transmit time difference between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-
8192). The resolution is 3'Ts, with Ts=1/(15000*2048) seconds.

expectedRSTD-Uncertainty
If PRS is transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with Ts=1/(15000*2048) seconds.

The target device may assume that the beginning of the PRS occasion group of the PRS configuration with the
longest PRS occasion group periodicity (NOTE) of the neighbour cell is received within the search window of size

[ expectedRSTD-Uncertaintyx3xTs, expectedRSTD-Uncertaintyx3xTs] centred at

Trer + 1 millisecondxN + (expectedRSTD-8192) x3xTs, where Trer is the reception time of the beginning of the first
PRS occasion group of the first PRS configuration of the assistance data reference cell at the target device antenna
connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N
= prs-SubframeOffset otherwise.

If PRS is not transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device. The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with
Ts=1/(15000*2048) seconds.

If Tx is the reception time of the beginning of the subframe X of the assistance data reference cell at the target device
antenna connector, the target device may assume that the beginning of the closest subframe of this neighbour cell to
subframe X is received within the search window of size [ expectedRSTD-Uncertaintyx3xTs, expectedRSTD-
Uncertaintyx3xTs] centred at Tx + (expectedRSTD-8192) x3xTs,
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OTDOA-NeighbourCellinfoList field descriptions

tpld
This field specifies an identity of the transmission point. This field together with the physCellld and/or prsID may be
used to identify the transmission point in the case the same physical cell ID is shared by multiple transmission points.

prs-only-tp
This field, if present, indicates that the OTDOA-NeighbourCellinfoElement is provided for a PRS-only TP.

For the purpose of RSTD measurements from a PRS-only TP, the target device shall not assume any other signals or
physical channels are present other than PRS (TS 36.213 [28]).

For the purpose of RSTD measurements from a PRS-only TP, the target device shall use the physCellld only for PRS
generation, and only if no PRS-ID is provided for this TP.

cpLengthCRS

This field specifies the cyclic prefix length of this assistance data neighbour cell CRS. If this field is present, the target
device may assume the CRS and PRS antenna ports of this assistance data neighbour cell are quasi co-located (as
defined in TS 36.211 [16]).

sameMBSFNconfigNeighbour
This field indicates whether the MBSFN subframe configuration of the neighbour cell is the same as the current
primary cell of the target device. TRUE means the same, and FALSE means not the same.

diBandwidth
This field specifies the downlink bandwidth configuration of the neighbour cell, Nrs in downlink, see TS 36.101 [21,
table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

addPRSconfigNeighbour

This field specifies the additional (second and possibly third) PRS configuration(s) of the neighbour cell. When the
EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume
that each PRS positioning occasion in each instance of addPRSconfigNeighbour in the neighbour cell at least partially
overlaps with a PRS positioning occasion of the same instance of addPRSconfigRef in the assistance data reference
cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed
half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume
that each instance of addPRSconfigNeighbour of this cell has the same PRS periodicity (Ters) as the corresponding
instance of addPRSconfigRef of the assistance data reference cell.

tdd-config

This field specifies the TDD specific physical channel configuration of the neighbour cell earfcn. The field should be
present if this neighbour cell is a TDD cell and if the TDD UL/DL configuration for assistance data cells on this earfcn
has not been provided in any other instance of OTDOA-NeighbourCellinfoElement or in IE OTDOA-ReferenceCellinfo,
and is not the same as the target device's current primary cell when this is a TDD cell. NOTE 2.

NOTE 1: If thiscell has more than one PRS configuration with equal longest PRS occasion group periodicity (i.e.,
PRS occasion group length times Ters), the first such configuration is referenced. In order to avoid
ambiguity for frequency hopping, a PRS occasion group should contain at least 2 PRS occasions with
hopping between 2 narrowbands and at least 4 PRS occasions with hopping between 4 narrowbands.

NOTE 2: The target device assumes the same TDD UL/DL configuration for al TDD cellsresiding on same
frequency band specified by earfcn. Therefore, the location server should include the field tdd-config only
once for assistance data cells with the same earfcn in |E OTDOA-ProvideAssistanceData. The location
server does not need to include the field tdd-config for any assistance data cell in IE OTDOA-
ProvideAssistanceData with the same earfcn or the same TDD UL/DL configuration as the target
devices' current primary cell if thisisaTDD cell.

— OTDOA-ReferenceCellinfoNB

The |IE OTDOA-ReferenceCellInfoNB is used by the location server to provide NB-10T assistance data reference cell
information for OTDOA assistance data.

- - ASN1START
OTDOA- Ref erenceCel | | nf oNB-r 14 :: = SEQUENCE {
physCel | | dNB-r 14 | NTEGER (0. . 503) OPTI ONAL, -- Cond NoPRS- AD1
cel | d obal | dNB-r 14 ECG OPTI ONAL, -- Cond NoPRS- AD2
carrierFregqRef-r14 CarrierFreq-NB-r14 CPTI ONAL, -- Cond Not SameAsServil
earfcn-ri14 ARFCN- Val ueEUTRA- 1 14 OPTI ONAL, -- Cond | nband
eutra- NunCRS- Ports-r14 ENUMERATED {portsl-or-2, ports4}
OPTI ONAL, -- Cond NoPRS- AD3
ot doa- SI B1- NB-repetitions-ri14 ENUVERATED { r4, r8, r16 } OPTI ONAL, -- Cond Not SaneAsServ2

nprslnfo-ri14 PRS- | nf o- NB-r 14 OPTI ONAL, -- Cond NPRS- Typel
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}

[l
npr sl nf o- Type2-v1470 PRS- | nf 0- NB-r 14 OPTI ONAL -- Cond NPRS- Type2
11,
[[ tdd-config-ri15 TDD- Conf i g-v1520 OPTI ONAL -- Need ON
11
-- ASNISTOP
Conditional presence Explanation
NoPRS-AD1 This field is mandatory present if the OTDOA-ReferenceCelllinfo IE is not included in

OTDOA-ProvideAssistanceData, or if the OTDOA-ReferenceCellinfo IE is included in
OTDOA-ProvideAssistanceData and the narrowband physical layer cell identity is not the
same as the physical cell identity provided in OTDOA-ReferenceCellinfo IE. Otherwise it
is not present.

NoPRS-AD2 This field is optionally present, need ON, if the OTDOA-ReferenceCellinfo IE is not
included in OTDOA-ProvideAssistanceData, or if the OTDOA-ReferenceCellinfo IE is
included in OTDOA-ProvideAssistanceData and the global cell identity is not the same as
provided in OTDOA-ReferenceCellinfo IE.

NotSameAsServl This field is mandatory present if the carrier frequency of the NB-1oT assistance data
reference cell is not the same as the carrier frequency of the target devices' current
serving NB-1oT cell. Otherwise it is not present.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment). Otherwise it is not present.
NoPRS-AD3 This field is mandatory present if the OTDOA-ReferenceCelllinfo IE is not included in

OTDOA-ProvideAssistanceData and if the NB-1oT assistance data reference cell is
deployed within the LTE spectrum allocation (inband deployment). Otherwise it is not
present.

NotSameAsServ2 This field is mandatory present, if NPRS configuration Part B only is configured on the
NB-IoT assistance data reference cell, and if the repetition number of SIB1-NB of the
NB-1oT assistance data reference cell is not the same as the repetition number of
SIB1-NB of the target devices' current serving NB-10T cell. Otherwise it is not present.

NPRS-Typel The field is mandatory present if Type 1 narrowband positioning reference signals are
available in the assistance data reference cell (TS 36.211 [16]); otherwise it is not
present.

NPRS-Type2 The field is mandatory present if Type 2 narrowband positioning reference signals are
available in the assistance data reference cell (TS 36.211 [16]); otherwise it is not
present.

OTDOA-ReferenceCellinfoNB field descriptions

physCellldNB

This field specifies the narrowband physical layer cell identity of the NB-10T assistance data reference cell, as defined
in TS 36.331 [12]. If this field is absent and if the OTDOA-ReferenceCellinfo IE is included in
OTDOA-ProvideAssistanceData the narrowband physical layer cell identity is the same as the physCellld provided in
OTDOA-ReferenceCellinfo IE.

cellGloballdNB

This field specifies the global cell identity of the NB-IoT assistance data reference cell, as defined in TS 36.331 [12]. If
this field is absent and if the OTDOA-ReferenceCellinfo IE with cellGloballd is included in
OTDOA-ProvideAssistanceData, the global cell identity is the same as provided in OTDOA-ReferenceCellinfo IE.

carrierFreqRef
This field specifies the carrier frequency of the NB-10T assistance data reference cell.

earfcn
This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-IoT cell is deployed.

eutra-NumCRS-Ports

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are
used in the NB-IoT assistance data reference cell. If this field is absent and if the OTDOA-ReferenceCellinfo IE is
included in OTDOA-ProvideAssistanceData, the number of CRS antenna ports is the same as provided in
OTDOA-ReferenceCellinfo IE.

otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the NB-IoT assistance data reference cell. Enumerated values
r4 correspond to 4 repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on the NB-1oT assistance data reference cell (i.e., anchor
carrier), nprs-NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE
can assume that no NPRS are transmitted in these subframes (TS 36.211 [16]).
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OTDOA-ReferenceCellinfoNB field descriptions

nprsinfo
This field specifies the Type 1 NPRS (TS 36.211 [16]) configuration of the NB-IoT assistance data reference cell.

When the target device receives this field with operationModelnfoNPRS set to value 'standalone’, the target device
shall assume no NPRS are transmitted on that NB-10T carrier.

nprsinfo-Type2
This field specifies the Type 2 NPRS (TS 36.211 [16]) configuration of the NB-IoT assistance data reference cell.

tdd-config

Indicates the TDD specific physical channel configuration of the NB-loT assistance data reference cell operating in
TDD mode. This field should be present if the DL/UL subframe configuration of the NB-loT assistance data reference
cell is not the same as the DL/UL subframe configuration of the current serving NB-10T cell of the target device, or if
the current serving NB-10T cell of the target device operates in FDD mode.

- PRS-Info-NB

The IE PRS-Info-NB provides the information related to the configuration of NPRS in acell. If PRS- Info-NB includes
configurations for multiple NPRS carrier frequencies, the target device may assume the antenna ports for the NPRS
carrier are quasi co-located, as defined in TS 36.211 [16].

- - ASNISTART
PRS- 1 nfo-NB-r14 ::= SEQUENCE (Sl ZE (1..maxCarrier-r14)) OF NPRS-I|nfo-r14
NPRS- | nfo-r14 ::= SEQUENCE {
oper ati onModel nf oNPRS-r 14 ENUMERATED { i nband, standal one },
nprs-carrier-ri4 CarrierFreg-NB-r14 OPTI ONAL, -- Cond Standal one/ Guar dband
npr sSequencel nf o-r 14 | NTEGER (0. .174) COPTI ONAL, -- Cond | nband
nprsi D-r14 | NTEGER (0. . 4095) OPTI ONAL, -- Cond NPRS-ID
partA-r14 SEQUENCE {
nprsBi t map-r 14 CHO CE {

subfranmePat t ern10-r 14 BI T STRING (SI ZE (10)),
subf ranmePat t er n40-r 14 BI T STRI NG (Sl ZE (40))

b
nprs- Miti ngl nf oA-r 14 CHO CE {
po2-r 14 BIT STRING (S| ZE(2)),
po4-r 14 BIT STRING (S| ZE(4)),
po8-r 14 BIT STRING (SI ZE(8)),
pol6-r14 BIT STRING (SI ZE(16)),
y OPTI ONAL, -~ Cond MutingA
} OPTI ONAL, -- Cond PartA
partB-r14 SEQUENCE {
nprs-Period-r14 ENUMERATED { ns8160, n8320, n8640, n81280, ... , nmB2560-Vv1510},
nprs-start SF-r14 ENUMERATED { zero, one-eighth, two-eighths, three-eighths,
four-eighths, five-eighths, six-eighths,
seven-ei ghths, ...},
nprs- NunSF-r 14 ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320,
sf 640, sf1280, ... , sf2560-v1510},
nprs- Miti ngl nf oB-r 14 CHO CE {
po2-r 14 BIT STRING (S| ZE(2)),
po4-r 14 BIT STRING (S| ZE(4)),
po8-r 14 BIT STRI NG (SI ZE(8)),
pol6-r14 BIT STRING (SI ZE(16)),
} o OPTI ONAL, -- Cond MutingB
[[ sibl-SF-TDD r15 ENUVERATED {sf0, sf4, sfOand5} OPTI ONAL -- Cond Sl B1- TDD
11
} OPTI ONAL, -- Cond PartB
[
part A- TDD-r 15 SEQUENCE {
nprsBi t map-r 15 CHO CE {

subfranmePatt er n10- TDD-r 15 BI T STRING (SI ZE (8)),
subf ranmePat t er n40- TDD- r 15 BI T STRING (SI ZE (32)),

b

nprs- Miut i ngl nf oA-r 15 CHO CE {
po2-r15 BIT STRING (S| ZE(2)),
po4-r 15 BIT STRING (S| ZE(4)),
po8-r 15 BI T STRING (Sl ZE(8)),
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pol6-r 15 BI T STRI NG (Sl ZE(16)),
Y OPTIONAL,  -- Cond MitingA

} OPTI ONAL -- Cond PartA- TDD

11
}
maxCarrier-r14 |INTEGER ::= 5
-- ASNISTOP

Conditional presence Explanation

Standalone/Guardband This field is mandatory present, if the NPRS is configured in standalone or guardband
operation mode. Otherwise it is not present.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment) and the LTE carrier frequency is not provided in the
assistance data. Otherwise it is not present.

NPRS-ID The field is mandatory present, if the NPRS is generated based on the NPRS-ID (TS
36.211 [16]), different from the PCI. Otherwise the field is not present.

MutingA The field is mandatory present, if muting is used for the NPRS Part A or Part A TDD
configuration. Otherwise the field is not present.

PartA The field is mandatory present, if NPRS is configured based on a bitmap of subframes

which are not NB-10T DL subframes (i.e., invalid DL subframes) (Part A configuration).
Otherwise the field is not present. This field is not applicable for NB-1oT operating in TDD

mode.

MutingB The field is mandatory present, if muting is used for the NPRS Part B configuration.
Otherwise the field is not present.

PartB The field is mandatory present, if NPRS is configured based on a NPRS period, a NPRS

subframe offset, and a number of consecutive NPRS downlink subframes per positioning
occasion (Part B configuration). Otherwise the field is not present.

If NPRS configuration Part A and Part B are both configured, then a subframe contains
NPRS if both configurations indicate that it contains NPRS.

PartA-TDD The field is mandatory present, if NPRS is configured for NB-IoT operating in TDD mode
and if NPRS is configured based on a bitmap of subframes which are not NB-loT DL
subframes (i.e., invalid DL subframes) (Part A TDD configuration). Otherwise the field is
not present.

SIB1-TDD The field is mandatory present, if NPRS is configured for NB-loT operating in TDD mode
and if SIB1-NB is transmitted on this carrier frequency. Otherwise the field is not present.

PRS-Info-NB field descriptions

operationModelnfoNPRS
This field specifies the operation mode of the NPRS carrier. The value 'standalone’ indicates standalone or guardband
operation mode.

nprs-carrier
This field specifies the NB-IoT carrier frequency for the NPRS.

nprsSequenceinfo
This field specifies the index of the PRB containing the NPRS as defined in the table nprsSequencelnfo to E-UTRA
PRB index relation below.

nprsiD
This field specifies the NPRS-ID as defined in TS 36.211 [16].

sib1-SF-TDD
This field indicates the subframe(s) used to transmit SIB1-NB. Values sfO and sf4 correspond with subframe #0 and
#4 respectively. Value sf0and5 corresponds with subframes #0 and #5.

subframePattern10, subframePattern40

This field specifies the NPRS subframe Part A configuration over 10 ms or 40 ms. Subframes not containing NPRS
are indicated with value '0" in the bitmap; subframes containing NPRS are indicated with value ‘1" in the bitmap. The
first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the
bit string divided by 10.
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PRS-Info-NB field descriptions

nprs-MutinginfoA

This field specifies the NPRS muting configuration of the NB-10T carrier Part A configuration. The NPRS muting
configuration is defined by a periodic NPRS muting sequence with periodicity Trer where Trep, counted in the number
of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents
this NPRS muting sequence. If a bit in the NPRS muting sequence is set to '0', then the NPRS is muted in the
corresponding NPRS positioning occasion. A NPRS positioning occasion for Part A comprises one radio frame (i.e.,
10 subframes). The first/leftmost bit of the NPRS muting sequence corresponds to the first NPRS positioning occasion
that starts after the beginning of the NB-loT assistance data reference cell SFN=0. The sequence is valid for all
subframes after the target device has received the nprs-MutingInfoA.

When the SFN of the NB-IoT assistance data reference cell is not known to the target device and nprs-MutingInfoA is
provided for a cell in the OTDOA-NeighbourCellinfoListNB IE, the target device may assume no NPRS is transmitted
by that cell.

nprs-Period
This field specifies the NPRS occasion period Tners (TS 36.211 [16]). Enumerated values correspond to 160 ms, 320
ms, 640 ms, 1280 ms, and 2560 ms. The value ms2560 is only applicable to TDD mode.

nprs-startSF
This field specifies the subframe offset O\prs(TS 36.211[16]). Enumerated values correspond to o of 0, 1/8, 2/8, 3/8,
4/8, 5/8, 6/8, or 7/8.

nprs-NumSF

This field specifies the number of consecutive downlink subframes Nnprs in one NPRS positioning occasion (TS
36.211 [16]). Enumerated values correspond to 10, 20, 40, 80, 160, 320, 640, 1280, and 2560 subframes. The values
sf10 and sf20 are only applicable to FDD mode. The value sf2560 is only applicable to TDD mode.

When the target device receives a nprs-NumSF which exceeds the nprs-Period (i.e., Nnprs > Tners), the target device
may assume no NPRS is transmitted by that cell.

nprs-MutinginfoB

This field specifies the NPRS muting configuration of the NB-10T carrier Part B configuration. The NPRS muting
configuration is defined by a periodic NPRS muting sequence with periodicity Trep Where Trep, counted in the number
of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents
this NPRS muting sequence. If a bit in the NPRS muting sequence is set to '0’, then the NPRS is muted in the
corresponding NPRS positioning occasion. A NPRS positioning occasion for Part B comprises Nnprs consecutive
downlink positioning subframes, where Nnprs is given by the nprs-NumSF field. The first/leftmost bit of the NPRS
muting sequence corresponds to the first NPRS positioning occasion that starts after the beginning of the NB-loT
assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the
nprs-MutingInfoB.

When the SFN of the NB-IoT assistance data reference cell is not known to the UE and nprs-MutingInfoB is provided
for a cell in the OTDOA-NeighbourCellinfoListNB IE, the target device may assume no NPRS is transmitted by that
cell.

When the UE receives a Trep-bit muting pattern together with a NPRS periodicity Tners for the same carrier which
exceeds 10240 subframes (i.e., Trer X Tnprs > 10240 subframes), the target device shall assume an n-bit muting
pattern based on the first n bits, where n = 10240/Tneprs.

subframePattern10-TDD, subframePattern40-TDD

This field specifies the NPRS subframe Part A configuration for TDD over 10 ms or 40 ms. The UE shall assume that
subframe number 1 and 2 are not used for NPRS. The MSB of the NPRS bitmap corresponds to subframe 0, the
second MSB corresponds to subframe 3, the third MSB corresponds to subframe 4 and so on, as also shown in
Figure NPRS bitmap to subframe number mapping below.

nprsSequenceinfo to E-UTRA PRB index relation

nprsSequencelnfo

E-UTRA PRB index
Nprg for odd number

of N2 [16]

nprsSequencelnfo

E-UTRA PRB index
Nprg fOr even number

of N2 [16]

0-74

-37,-36, ..., 37

75-174

-50, -49, ..., 49

NOTE: Based on the above relation, in inband deployment, the carrier frequency of the NPRS carrier (fng-iot) Can

be calculated as follows:

if nprsSequencelnfo<74 and npgg>0
if nprsSequencelnfo<74 and npgrg<0
if nprsSequencelnfos74 and Nprg=0
if nprsSequencelnfo=75 and Nprg20
if nprsSequencelnfo=75 and Nprg<0

{fEUTRA +7.5+ 180 Nprg
feutra - 7.5+ 180-Npgg
fug-10m= 4 feutra + 180 NpRg
feutra + 97.5 + 180-Nhpg
\feurra - 97.5 + 180-(Nprg + 1)
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where feutra isderived from earfcn according to TS 36.101 [21, 5.7.3].

Subframe Numbers

[o]1]2]3

[ 4]

5] 6

[ 7]8]9]

[8]7

[6]5]4]

3[2[1]

BIT STRING

Figure 6.5.1.2-1: NPRS bitmap to subframe number mapping

OTDOA-NeighbourCellinfoListNB

The |E OTDOA-Neighbour CellInfoListNB is used by the location server to provide NB-10T neighbour cell information
for OTDOA assistance data

-- ASNISTART

OTDQOA- Nei ghbour Cel | | nf oLi st NB-r14 :

OTDQOA- Nei ghbour Cel | | nf oNB-r 14 :

}

maxCel | s-r 14

physCel | | dNB-r 14

cel | d obal | dNB-r 14
carrierFreg-ri14
earfcn-ri14

eut ra- NunCRS- Port s-r 14

ot doa- SI B1- NB-repetitions-r14

nprslnfo-ri14

npr s- sl ot Nunber O f set - r 14
nprs- SFN-Of f set-r 14

nprs- Subfrane f set-r 14
expect edRSTD-r 14

expect edRSTD- Uncertai nty-r14
pr sNei ghbour Cel | | ndex-r 14

rsl nf o- Type2-v1470

[
n
]
[ tdd-config-r15
]

—T

I NTEGER ::= 72

-- ASN1ISTOP

: = SEQUENCE {
| NTEGER (O.

ECA

CarrierFreg-NB-r14
ARFCN- Val ueEUTRA-r 14
ENUMERATED { ports-1-or-2, ports-4,

ENUMERATED { r4,

. 503)

PRS- | nf o- NB-r 14

| NTEGER (0.
| NTEGER (0.
| NTEGER (0.
| NTEGER (0.
| NTEGER (0.
| NTEGER (1.

PRS- | nf o- NB-r 14

TDD- Confi g-v1520

ETSI

;= SEQUENCE (SIZE (1..nmaxCells-r14)) OF

OTDQA- Nei ghbour Cel | | nf oNB-r1 14

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
r8, rl6 }
OPTI ONAL,
OPTI ONAL,
. 19) OPTI ONAL,
. 63) OPTI ONAL,
.1279) OPTI ONAL,
. 16383) OPTI ONAL,
. 1023) OPTI ONAL,
.72) OPTI ONAL,
OPTI ONAL
OPTI ONAL

-- Cond
-- Cond
-- Cond
-- Cond

NoPRS- ADL
NoPRS- AD2

Not SaneAsRef 1
I nband

-- Cond Not saneAsRef 2

-- Cond
-- Cond

Not SaneAsRef 3
Not saneAsRef 4
-- Cond Not saneAsRef 5
-- Cond Not sanmeAsRef 6
-- Need OP

-- Cond NoPRS- AD3

-- Cond NoPRS- AD3

-- Cond PRS- AD

-- Cond Not SaneAsRef 4

-- Need ON
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Conditional presence Explanation

NoPRS-AD1 This field is mandatory present if the OTDOA-NeighbourCellinfoList IE is not included in
OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is included in
OTDOA-ProvideAssistanceData and the narrowband physical layer cell identity of this cell
is not the same as the physical cell identity of the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

NoPRS-AD2 This field is optionally present, need ON, if the OTDOA-NeighbourCellinfoList IE is not
included in OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is
included in OTDOA-ProvideAssistanceData and the global cell identity of this cell is not
the same as for the corresponding cell (as indicated by prsNeighbourCellindex) in
OTDOA-NeighbourCelllnfoList IE.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment). Otherwise it is not present.

NotSameAsRefl The field is mandatory present if the carrier frequency is not the same as for the NB-IoT
assistance data reference cell; otherwise it is not present.

NotSameAsRef2 The field is mandatory present if this cell is deployed within the LTE spectrum allocation

(inband deployment) and if the number of E-UTRA CRS antenna ports is not the same as
for the NB-loT assistance data reference cell; otherwise it is not present.

NotSameAsRef3 This field is mandatory present if NPRS configuration Part B only is configured on this
neighbour cell, and if the repetition number of SIB1-NB of this neighbor cell is not the
same as the repetition number of SIB1-NB of the NB-l0T assistance data reference cell.
Otherwise it is not present.

NotSameAsRef4 The field is mandatory present, if the NPRS configuration is not the same as for the
NB-IoT assistance data reference cell; otherwise it is not present.

NotSameAsRef5 The field is mandatory present if the slot timing is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NotSameAsRef6 The field is mandatory present if the frame timing is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NoPRS-AD3 This field is mandatory present if the OTDOA-NeighbourCellinfoList IE is not included in

OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is included in
OTDOA-ProvideAssistanceData and prsNeighbourCellindex is absent for this cell.

PRS-AD This field is optionally present, need OP, if the OTDOA-NeighbourCellinfoList IE is
included in OTDOA-ProvideAssistanceData; otherwise it is not present.

OTDOA-NeighbourCellinfoListNB field descriptions

physCellldNB

This field specifies the narrowband physical cell identity of the NB-10T neighbour cell, as defined in TS 36.331 [12]. If
this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData the
narrowband physical layer cell identity is the same as the physCellld provided for the corresponding cell (as indicated
by prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

cellGloballdNB

This field specifies the global cell ID of the NB-loT neighbour cell, as defined in TS 36.331 [12]. If this field is absent
and if the OTDOA-NeighbourCellinfoList IE with cellGloballd is included in OTDOA-ProvideAssistanceData, the global
cell identity of the NB-1oT neighbour cell is the same as provided for the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

carrierFreq
This field specifies the carrier frequency of the NB-IoT neighbour cell.

earfcn
This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-IoT cell is deployed.

eutra-NumCRS-Ports
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the neighbour cell. Enumerated values r4 correspond to 4
repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on this NB-loT neighbour cell (i.e., anchor carrier), nprs-
NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE can assume
that no NPRS are transmitted in these subframes (TS 36.211 [16]).
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OTDOA-NeighbourCellinfoListNB field descriptions

nprsinfo
This field specifies the Type 1 NPRS (TS 36.211 [16]) configuration of the NB-1oT neighbour cell.

When the carrier frequency of the NB-10T neighbour cell is the same as for the NB-10T assistance data reference cell,
the target device may assume that each NPRS positioning occasion for each NPRS carrier frequency in the neighbour
cell at least partially overlaps with a NPRS positioning occasion for each NPRS carrier frequency in the NB-1oT
assistance data reference cell where the maximum offset between the transmitted NPRS positioning occasions may
be assumed to not exceed half a subframe.

When the carrier frequency of the neighbour cell is the same as for the NB-loT assistance data reference cell, and
NPRS configuration Part B is configured, the target may assume that this cell has the same NPRS periodicity (Tnprs)
as the assistance data reference cell for each NPRS carrier frequency.

When the target device receives this field with operationModelnfoNPRS set to value 'standalone’, the target device
shall assume no NPRS are transmitted on that NB-IoT carrier.

nprs-slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the NB-IoT assistance data reference
cell. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the NB-loT
assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent,
the slot timing is the same as for the NB-10T assistance data reference cell.

nprs-SFN-Offset

This field specifies the SFN offset (modulo 64) at the transmitter between this cell and the NB-10T assistance data
reference cell. The offset corresponds to the number of full radio frames counted from the beginning of a radio frame
#0 of the NB-loT assistance data reference cell to the beginning of the closest subsequent radio frame #0 of this cell.
The UE may use this field together with the nprs-slotNumberOffset and otdoa-SIB1-NB-repetitions to determine the
SIB1-NB subframes of this neighbour cell.

nprs-SubframeOffset

This field specifies the offset between the first NPRS subframe in the NB-10T assistance data reference cell (NOTE 1)
and the first NPRS subframe in the closest subsequent NPRS positioning occasion of the NPRS carrier with the
longest NPRS periodicity of this cell (NOTE 2). The value is given in number of full sub-frames. If this field is not
present, the receiver shall consider the NPRS subframe offset to be 0.

expectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this cell and the NB-IoT
assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference
as well as transmit time difference of NPRS positioning occasions between the two cells. The RSTD value can be
negative and is calculated as (expectedRSTD-8192). The resolution is 3xTs, with Ts=1/(15000*2048) seconds.

If this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, the
expected RSTD is the same as provided in OTDOA-NeighbourCellinfoList IE for the corresponding cell (as indicated
by prsNeighbourCellindex).

expectedRSTD-Uncertainty

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with Ts=1/(15000*2048) seconds.

If this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, the
expected RSTD uncertainty is the same as provided in OTDOA-NeighbourCellinfoList IE for the corresponding cell (as
indicated by prsNeighbourCellindex).

The target device may assume that the beginning of the NPRS positioning occasion of the NPRS carrier with the
longest NPRS periodicity of the neighbour cell (NOTE 2) is received within the search window of size
[-expectedRSTD-Uncertaintyx3xTs, expectedRSTD-Uncertaintyx3xTs] centred at

Trer + 1 millisecondxN + (expectedRSTD-8192) x3xTs, where Trer is the reception time of the beginning of the NPRS
positioning occasion of the NB-10T assistance data reference cell (NOTE 1) at the target device antenna connector,
and N = nprs-SubframeOffset.
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OTDOA-NeighbourCellinfoListNB field descriptions

prsNeighbourCellindex

This field contains an index of the entry in IE OTDOA-NeighbourCellinfoList. Value 1 corresponds to the first cell in
OTDOA-NeighbourCellinfoList, value 2 to the second, and so on. If this field is absent, and if the
OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, it means there is no corresponding
cell in OTDOA-NeighbourCellinfoList IE for this cell.

The target device may assume the antenna ports of the PRS of the cell indicated by prsNeighbourCellindex and the
NPRS of this cell are quasi co-located, as defined in TS 36.211 [16].

nprsinfo-Type2
This field specifies the Type 2 NPRS (TS 36.211 [16]) configuration of the NB-1oT neighbour cell.

tdd-config

Indicates the TDD specific physical channel configuration of the NB-IoT assistance data neighbour cell operating in
TDD mode. This field should be present if the DL/UL subframe configuration of the NB-IoT assistance data neighbour
cell is not the same as for the NB-IoT assistance data reference cell, or if the current serving NB-10T cell of the target
device operates in FDD mode.

NOTE 1: If the NB-10T assistance data reference cell (i.e., anchor carrier) has no NPRS configured, the first NPRS
carrier in PRS-Info-NB is referenced.

NOTE 2: "Cell" inthis context may not necessarily be the anchor carrier. If this"cell" has more than one NPRS
carrier with equal longest periodicity, the first such NPRS carrier in PRS-Info-NB is referenced. The
length of a NPRS positioning occasion for Part A in this context is the length of the nprsBitmap bit string.

6.5.1.3 OTDOA Assistance Data Request

- OTDOA-RequestAssistanceData

The IE OTDOA-RequestAssistanceData is used by the target device to request assistance data from alocation server.

-- ASNLSTART
OTDQOA- Request Assi st anceDat a :: = SEQUENCE {
physCel | I d I NTEGER (0. .503),
[
adType-r14 BIT STRING { prs (0), nprs (1) } (SIZE (1..8)) CPTI ONAL
it
nr PhysCel | | d-r 15 I NTEGER (0. .1007) OPTI ONAL
11
}
-- ASNISTOP
OTDOA-RequestAssistanceData field descriptions
physcCellld
This field specifies the E-UTRA physical cell identity of the current primary cell of the target device.
adType

This field specifies the assistance data requested. This is represented by a bit string, with a one-value at the bit
position means the particular assistance data is requested; a zero-value means not requested.
Bit 0 indicates that PRS assistance data are requested, bit 1 indicates that NPRS assistance data are requested.

nrPhysCellld
This field specifies the NR physical cell identity of the current primary cell of the target device. If this field is present,
the target device sets the physCellld to an arbitrary value which shall be ignored by the location server.

6.5.1.4 OTDOA Location Information

— OTDOA-ProvideLocationInformation

The |IE OTDOA-Providel ocationlnformation is used by the target device to provide OTDOA location measurements to
the location server. It may also be used to provide OTDOA positioning specific error reason.

-- ASNISTART
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OTDQOA- Provi deLocat i onl nformation ::= SEQUENCE {
ot doaSi gnal Measur enent | nf or mati on OTDQOA- Si gnal Measur enent | nf ormati on  OPTI ONAL,
ot doa- Error OTDQA- Er r or OPTI ONAL,

[l

ot doaSi gnal Measur ement | nf or mat i on- NB-r 14 OTDQOA- Si gnal Measur errent | nf or mat i on- NB-r 14
OPTI ONAL

11
}

-- ASN1ISTOP

6.5.1.5 OTDOA Location Information Elements

- OTDOA-SignalMeasurementinformation

The |IE OTDOA-S gnal Measurementlnformation is used by the target device to provide RSTD measurements to the
location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which
are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same asthe
assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB. If the target
device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an
OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP
layer shall inform lower layers that inter-frequency RSTD measurements are stopped.

NOTE 1: If there are more than 24 Neighbour MeasurementElement to be sent, the target device may send them in
multiple ProvideLocationl nformation messages, as described under clause 5.3.

NOTE 2: If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement
for the quasi co-located antenna ports of NPRS/PRS.

-- ASNLISTART
OTDQOA- Si gnal Measur enent | nf ormati on :: = SEQUENCE {
syst enfr aneNunber BI T STRING (SI ZE (10)),
physCel | | dRef | NTEGER (0. .503),
cel | d obal | dRef ECdA OPTI ONAL,
ear f cnRef ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SanmeAsRef 0
referenceQual ity OTDOA- MeasQual ity OPTI ONAL,
nei ghbour Measur enent Li st Nei ghbour Measur enent Li st ,
[[ earfcnRef-v9a0 ARFCN- Val ueEUTRA-v9a0  CPTI ONAL -~ Cond Not SameAsRef 1
11,
[[ tpldRef-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dRef-r14 | NTEGER (0. .4095) CPTI ONAL, -- Cond Provi dedByServer1

addi ti onal Pat hsRef -r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,

nprsl dRef -r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqOfset NB-Ref-r14
CarrierFreqOfset NB-r14 OPTI ONAL, -- Cond NB-10T
hyper SFN-r 14 BIT STRING (SIZE (10)) OPTI ONAL -- Cond H SFN
11,
[
nmot i onTi meSour ce-r 15 Mot i onTi neSour ce-r 15 OPTI ONAL
11
}
Nei ghbour Measur enent Li st ::= SEQUENCE (Sl ZE(1..24)) OF Nei ghbour Measur enent El enent
Nei ghbour Measur enent El enent :: = SEQUENCE {
physCel | | dNei ghbour | NTEGER (0. .503),
cel I d obal | dNei ghbour ECA OPTI ONAL,
ear f cnNei ghbour ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SanmeAsRef 2
rstd I NTEGER (0. .12711),
rstd-Quality OTDOA- MeasQual i ty,
[[ earfcnNei ghbour-v9a0 ARFON-Val ueEUTRA-v9a0  OPTI ONAL -~ Cond Not SameAsRef 3
11,
[[ tpldNei ghbour-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dNei ghbour-r14 | NTEGER (0. . 4095) OPTI ONAL, -- Cond Provi dedByServer 1
delta-rstd-r14 I NTEGER (0. .5) OPTI ONAL,

addi ti onal Pat hsNei ghbour-r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,
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npr sl dNei ghbour-r 14 | NTEGER (0. . 4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFregqO f set NB- Nei ghbour-r 14
CarrierFreqOifset NB-r14 OPTI ONAL -- Cond NB-1lo0T
t
del ta- SFN-r 15 I NTEGER (-8192..8191) OPTI ONAL
11
}
Addi ti onal Pat hLi st-r14 ::= SEQUENCE (S| ZE(1..nmaxPat hs-r14)) OF Additi onal Path-r14
maxPat hs-r 14 I NTEGER ::= 2
Mot i onTi meSour ce-r 15 :: = SEQUENCE {
ti meSource-r 15 ENUMERATED {servi ngCel |, referenceCell, gnss, mni xed,
ot her, none, ...}
}
-- ASNISTOP
Conditional presence Explanation
NotSameAsRef0 The field is absent if the corresponding earfcnRef-v9a0 is present. Otherwise, the target
device shall include this field if the EARFCN of the RSTD reference cell is not the same
as the EARFCN of the assistance data reference cell provided in the OTDOA assistance
data.
NotSameAsRefl The field is absent if the corresponding earfcnRef is present. Otherwise, the target device

shall include this field if the EARFCN of the RSTD reference cell is not the same as the
EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

NotSameAsRef2 The field is absent if the corresponding earfcnNeighbour-v9a0 is present. Otherwise, the
target device shall include this field if the EARFCN of this neighbour cell is not the same
as the earfcnRef for the RSTD reference cell.

NotSameAsRef3 The field is absent if the corresponding earfcnNeighbour is present. Otherwise, the target
device shall include this field if the EARFCN of this neighbour cell is not the same as the
earfcnRef for the RSTD reference cell.

ProvidedByServer0 The target device shall include this field if a tpld for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServerl The target device shall include this field if a prsID for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServer2 The target device shall include this field if an nprsID for this cell is included in the

OTDOA-ProvideAssistanceData and if this cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

NB-loT The target device shall include this field if the cell is a NB-IoT only cell (without associated
LTE PRS cell). Otherwise the field is absent.
H-SFN The target device shall include this field if it was able to determine a hyper SFN of the

RSTD reference cell.

OTDOA-SignalMeasurementinformation field descriptions

systemFrameNumber

If the deltaSFN and motionTimeSource fields are not present, this field specifies the SFN of the RSTD reference cell
containing the starting subframe of the PRS or NPRS positioning occasion if PRS or NPRS are available on the RSTD
reference cell, or subframe of the CRS for RSTD measurements if PRS and NPRS are not available on the RSTD
reference cell during which the most recent neighbour cell RSTD measurement was performed.

In the case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is
referenced.

If the deltaSFN and motionTimeSource fields are present, this field specifies the SFN of the RSTD reference cell when
the TOA measurement for the RSTD reference cell has been made.

physCellldRef
This field specifies the physical cell identity of the RSTD reference cell.

cellGloballdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target
shall provide this IE if it knows the ECGI of the RSTD reference cell.

earfcnRef
This field specifies the EARFCN of the RSTD reference cell.
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OTDOA-SignalMeasurementinformation field descriptions

referenceQuality

This field specifies the target device's best estimate of the quality of the TOA measurement from the RSTD reference
cell, Tsubframerxref, Where Tsubframerxref iS the time of arrival of the signal from the RSTD reference cell.

When deltaSFN and motionTimeSource are both included, the target device shall not include measurement errors
caused by motion of the target device in referenceQuality (e.g. the target device may assume the target device was
stationary during OTDOA measurements).

neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with
quality for each measurement.

tpldRef
This field specifies the transmission point ID of the RSTD reference cell.

prsldRef
This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

additionalPathsRef

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path
timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values.

nprsldRef
This field specifies the NPRS-ID of the RSTD reference cell.

carrierFreqOffsetNB-Ref
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnRef as defined in TS 36.101
[21].

hyperSFN
This field specifies the hyper SFN as defined in TS 36.331 [12] of the RSTD reference cell for the
systemFrameNumber.

motionTimeSource
This field provides reference information concerning the movement of the target device and comprises the following
subfields:

- timeSource specifies the external time source to which UE time was locked during the OTDOA
measurements. Enumerated value "mixed" indicates that UE time was locked to more than one external time
source during OTDOA measurements (e.g. is applicable to a change in serving cell when the serving cell was
used as a time source). The value "other" indicates some other external time source. The value "none"
indicates that UE time was not locked to an external time source.

If this field is present, the target device shall also provide the IE Sensor-MotionInformation in 1E
Sensor-ProvideLocationInformation.

physCellldNeighbour
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

cellGloballdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the
RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell
at the time of measurement.

earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined
in TS 36.214 [17]. Mapping of the measured quantity is defined as in TS 36.133 [18] clause 9.1.10.3.

rstd-Quality

This field specifies the target device's best estimate of the quality of the measured rstd.

When deltaSFN and motionTimeSource both included, the target device shall not include measurement errors caused
by motion of the target device in rstd-Quality (e.g. the target device may assume the target device was stationary
during OTDOA measurements).

tpldNeighbour
This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

prsldNeighbour
This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

delta-rstd

This field specifies the higher-resolution RSTD Arsto as defined in TS 36.133 [18] clause 9.1.10.4. Mapping of the
measured quantity is defined as in TS 36.133 [18] clause 9.1.10.4.
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OTDOA-SignalMeasurementinformation field descriptions

additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing
used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any
additional path timing values.

nprsldNeighbour
This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnNeighbour as defined in TS
36.101 [21].

delta-SFN

This field provides information concerning the movement of the target device:

Together with systemFrameNumber specifies the measurementSFN of the RSTD reference cell when the TOA
measurement for this neighbour cell has been made for determining the rstd. The measurementSFN is given by
systemFrameNumber + delta-SFN. (The actual SFN is the measurementSFN modulo 1024.). The measurementSFN
is used in |IE Sensor-MotionInformation to provide movement information corresponding to the TOA measurement
time.

If this field is present, the target device shall also provide the IE Sensor-Motioninformation in I1E
Sensor-ProvideLocationinformation.

- OTDOA-SignalMeasurementinformation-NB

The |E OTDOA-S gnal Measurementl nformation-NB is used by the target device to provide RSTD measurementsto the
location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which
are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same asthe
assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCelllnfoNB. If the target
device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an
OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP
layer shall inform lower layers that inter-frequency RSTD measurements are stopped.

NOTE 1: If there are more than 24 Neighbour MeasurementElement-NB to be sent, the target device may send them
in multiple ProvideLocationl nformation messages, as described under clause 5.3.

NOTE 2: If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement
for the quasi co-located antenna ports of NPRS/PRS.

-- ASNLISTART
OTDQOA- Si gnal Measur enent | nf or mati on- NB-r 14 :: = SEQUENCE {

syst enFr ameNunber - r 14 BI T STRING (S| ZE (10)),
physCel | | dRef - r 14 I NTEGER (0. .503),

cel |l d obal | dRef -r 14 ECA OPTI ONAL,
earfcnRef-r14 ARFCN- Val ueEUTRA-r 14 OPTI ONAL, -- Cond Not SaneAsRef 0
referenceQual ity-r14 OTDQOA- MeasQual ity CPTI ONAL,

nei ghbour Measur enent Li st -r 14 Nei ghbour Measur enent Li st - NB-r 14,

tpl dRef-r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dRef-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer1
addi ti onal Pat hsRef -r 14 Addi tional Pat hLi st-r14 OPTI ONAL,
nprsl dRef - r 14 | NTEGER (0. .4095) CPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO fset NB-Ref-r14 CarrierFreqOifset NB-r14 OPTI ONAL, -- Cond NB-1lo0T

BIT STRING (SI ZE (10)) OPTIONAL, -- Cond H SFN

hyper SFN-r 14

}
Nei ghbour Measur enent Li st-NB-r 14 ::= SEQUENCE (S| ZE(1..24)) OF Nei ghbour Measur enent El enent - NB- r 14

Nei ghbour Measur enent El enent - NB-r 14 :: = SEQUENCE {
physCel | | dNei ghbour -r 14 | NTEGER (0. .503),

cel | G obal | dNei ghbour -r 14 ECA OPTI ONAL,

ear f cnNei ghbour -r 14 ARFCN- Val ueEUTRA-r 14 CPTI ONAL, -- Cond Not SanmeAsRef 2
rstd-r14 I NTEGER (0..12711),

rstd-Quality-ri14 OTDOA- MeasQual i ty,

t pl dNei ghbour -r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
pr sl dNei ghbour -r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer1
delta-rstd-ri14 I NTEGER (0. .5) OPTI ONAL,

addi ti onal Pat hsNei ghbour -r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,

npr sl dNei ghbour -r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO f set NB- Nei ghbour -r 14
CarrierFreqOfset NB-r14 OPTI ONAL, -- Cond NB-10T
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}
-- ASNLISTOP
Conditional presence Explanation

NotSameAsRef0 The target device shall include this field if the EARFCN of the RSTD reference cell is not
the same as the EARFCN of the assistance data reference cell provided in the OTDOA
assistance data.

NotSameAsRef2 The target device shall include this field if the EARFCN of this neighbour cell is not the
same as the earfcnRef for the RSTD reference cell.

ProvidedByServer0 The target device shall include this field if a tpld for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServerl The target device shall include this field if a prsID for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServer2 The target device shall include this field if an nprsID for this cell is included in the
OTDOA-ProvideAssistanceData and if this cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

NB-loT The target device shall include this field if the cell is a NB-IoT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

H-SFN The target device shall include this field if it was able to determine a hyper SFN of the
RSTD reference cell.

OTDOA-SignalMeasurementinformation-NB field descriptions
systemFrameNumber

This field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS or NPRS
positioning occasion if PRS or NPRS are available on the RSTD reference cell, or subframe of the CRS for RSTD
measurements if PRS and NPRS are not available on the RSTD reference cell during which the most recent
neighbour cell RSTD measurement was performed.

In the case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is
referenced.

physCellldRef
This field specifies the physical cell identity of the RSTD reference cell.

cellGloballdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target
shall provide this IE if it knows the ECGI of the RSTD reference cell.

earfcnRef
This field specifies the EARFCN of the RSTD reference cell.

referenceQuality
This field specifies the target device's best estimate of the quality of the TOA measurement from the RSTD reference
cell, Tsubframerxref, Where Tsubframerxref iS the time of arrival of the signal from the RSTD reference cell.

neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with
quality for each measurement.

tpldRef
This field specifies the transmission point ID of the RSTD reference cell.

prsldRef
This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

additionalPathsRef

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path
timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values.

nprsldRef
This field specifies the NPRS-ID of the RSTD reference cell.

carrierFreqOffsetNB-Ref
This field specifies the offset of the NB-loT channel number to EARFCN given by earfcnRef as defined in TS 36.101
[21].

hyperSFN
This field specifies the hyper SFN as defined in TS 36.331 [12] of the RSTD reference cell for the
systemFrameNumber.

physCellldNeighbour
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

cellGloballdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the
RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell
at the time of measurement.
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OTDOA-SignalMeasurementinformation-NB field descriptions

earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined
in TS 36.214 [17]. Mapping of the measured quantity is defined as in TS 36.133 [18] clause 9.1.10.3.

rstd-Quality
This field specifies the target device's best estimate of the quality of the measured rstd.

tpldNeighbour
This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

prsldNeighbour
This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

delta-rstd

This field specifies the higher-resolution RSTD Arsto as defined in TS 36.133 [18] clause 9.1.10.4. Mapping of the
measured quantity is defined as in TS 36.133 [18] clause 9.1.10.4.

additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing
used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any
additional path timing values.

nprslidNeighbour
This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnNeighbour as defined in TS
36.101 [21].

OTDOA-MeasQuality

- - ASNLISTART
OTDOA- MeasQual ity ::= SEQUENCE {
error-Resol uti on BIT STRING (Sl ZE (2)),
error-Val ue BI T STRING (S| ZE (5)),
error - NunSanpl es BI T STRI NG (SI ZE (3)) OPTI ONAL,
}
-- ASNISTOP

OTDOA-MeasQuality field descriptions

error-Resolution
This field specifies the resolution R used in error-Value field. The encoding on two bits is as follows:

‘00’ 5 metres
'01' 10 metres
'"10' 20 metres
11’ 30 metres
error-Value

This field specifies the target device's best estimate of the uncertainty of the OTDOA (or TOA) measurement.
The encoding on five bits is as follows:

‘00000 O to (R*1-1) metres

'00001' R*1 to (R*2-1) metres

'00010° R*2 to (R*3-1) metres

'"11111" R*31 metres or more;
where R is the resolution defined by error-Resolution field.
E.g., R=20 m corresponds to 0-19 m, 20-39 m,...,620+ m.
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OTDOA-MeasQuality field descriptions

error-NumSamples

If the error-Value field provides the sample uncertainty of the OTDOA (or TOA) measurement, this field specifies how
many measurements have been used by the target device to determine this (i.e., sample size). Following 3 bit
encoding is used:

‘000’ Not the baseline metric
'001' 5-9

'010' 10-14

‘011’ 15-24

'100’ 25-34

101’ 35-44

110’ 45-54

111’ 55 or more.

In the case of the value '000’, the error-Value field contains the target device's best estimate of the uncertainty of the
OTDOA (or TOA) measurement not based on the baseline metric. E.g., other measurements such as signal-to-noise-
ratio or signal strength can be utilized to estimate the error-Value.

If this field is absent, the value of this field is '000".

— AdditionalPath

The |E Additional Path is used by the target device to provide information about additional paths associated with the
RSTD measurements in the form of arelative time difference and a quality value. The additional path
relativeTimeDifference is the detected path timing relative to the detected path timing used for therstd value (TS 36.214
[17]), and each additional path can be associated with a quality value path-Quality.

-- ASNISTART
Addi ti onal Path-r14 ::= SEQUENCE {
relativeTi meDi fference-r14 | NTEGER (-256..255),
pat h- Qual i ty-r14 OTDOA- MeasQual ity CPTI ONAL,
}
-- ASNLISTOP

AdditionalPath field descriptions

relativeTimeDifference

This field specifies the additional detected path timing relative to the detected path timing used for the rstd value in
units of 0.5 Ts, with Ts=1/(15000*2048) seconds. A positive value indicates that the particular path is later in time than
the detected path used for RSTD; a negative value indicates that the particular path is earlier in time than the detected
path used for RSTD.

path-Quality
This field specifies the target device's best estimate of the quality of the detected timing of the additional path.

6.5.1.6 OTDOA Location Information Request

- OTDOA-RequestLocationIinformation

The |IE OTDOA-RequestLocationlnformation is used by the location server to request OTDOA location measurements
from atarget device. Details of the required measurements (e.g. details of assistance data reference cell and neighbour
cells) are conveyed in the OTDOA-ProvideAssistanceData | E in a separate Provide Assistance Data message.

-- ASNLISTART
OTDQOA- Request Locat i onl nformati on :: = SEQUENCE {
assi stanceAvail ability BOOLEAN,
1 _
mul ti pat hRSTD-r 14 ENUVERATED { requested } OPTI ONAL, -- Need ON
maxNoCOf RSTDreas-r 14 | NTEGER (1. .32) OPTI ONAL -- Need ON
11,
I _
not i onMeasur enent s-r 15 ENUMERATED { requested } OPTI ONAL -- Need ON
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-- ASN1ISTOP

OTDOA-RequestLocationIinformation field descriptions

assistanceAvailability
This field indicates whether the target device may request additional OTDOA assistance data from the server. TRUE
means allowed and FALSE means not allowed.

multipathRSTD
This field, if present, indicates that the target device is requested to report additional detected path timing information
per RSTD reference and neighbour cell.

maxNoOfRSTDmeas
This field, if present, indicates the maximum number of NeighbourMeasurementElement fields (i.e., RSTD
measurements) the target device can provide in OTDOA-SignalMeasurementinformation.

motionMeasurements

This field, if present, indicates that the target device is requested to report the motion measurements (deltaSFN and
motionTimeSource) in OTDOA-SignalMeasurementinformation as well as the IE Sensor-MotionIinformation in IE
Sensor-ProvideLocationInformation.

6.5.1.7 OTDOA Capability Information

- OTDOA-ProvideCapabilities

The IE OTDOA-ProvideCapabilitiesis used by the target device to indicate its capability to support OTDOA and to
provide its OTDOA positioning capabilities to the location server.

-- ASNLISTART
OTDOA- Provi deCapabi l i ties ::= SEQUENCE {
ot doa- Mode BI T STRI NG { ue- assi st ed (0),
ue- assi st ed- NB-r 14 (1),
ue-assi sted-NB-TDD-r15 (2) } (SIZE (1..8)),
support edBandLi st EUTRA SEQUENCE ( SI ZE (1..maxBands)) OF SupportedBandEUTRA OPTI ONAL,
support edBandLi st EUTRA- v9a0 SEQUENCE (S| ZE (1..nmaxBands)) OF SupportedBandEUTRA- v9a0
COPTI ONAL,
i nt er Fr eqRSTDeasur enent - r 10 ENUMERATED { supported } OPTI ONAL,
addi ti onal Nei ghbour Cel | | nf oLi st-r10 ENUVERATED { supported } CPTI ONAL,
prs-id-rl14 ENUMERATED { supported } CPTI ONAL,
t p- separ ati on-vi a- nuti ng-r 14 ENUMERATED { supported } OPTI ONAL,
addi ti onal - prs-config-ri4 ENUMERATED { supported } OPTI ONAL,
prs-based-tbs-r14 ENUMERATED { supported } OPTI ONAL,
addi ti onal Pat hsReport-r14 ENUMERATED { supported } CPTI ONAL,
densePrsConfig-ri14 ENUMERATED { supported } COPTI ONAL,
maxSuppor t edPr sBandwi dt h-r 14 ENUMERATED { n6, nl15, n25, n50, n75, nl100, ...} OPTI ONAL,
prsCccG oup-r 14 ENUMERATED { supported } OPTI ONAL,
pr sFrequencyHoppi ng-r 14 ENUMERATED { supported } OPTI ONAL,
maxSuppor t edPr sConfi gs-r 14 ENUMERATED { c2, c3 } OPTI ONAL,
peri odi cal Reporting-r14 ENUMERATED { supported } OPTI ONAL,
mul ti PrbNprs-r14 ENUMERATED { supported } OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL,
nunber O RXant ennas- r 14 ENUMERATED { rx1, ... } COPTI ONAL,
not i onMeasur enent s-r 15 ENUMERATED { supported } OPTI ONAL,
i nt er RAT- RSTDneasur enent - r 15 ENUMERATED { supported } OPTI ONAL,
schedul edLocat i onRequest -r 17 SEQUENCE {
utcTi me-r17 ENUMERATED { supported } CPTI ONAL,
gnssTi me-r17 GN\SS- | D- Bi t map OPTI ONAL,
e-utraTi me-r17 ENUMERATED { supported } OPTI ONAL,
nrTime-rl7 ENUMERATED { supported } CPTI ONAL,
relativeTi me-r17 ENUMERATED { supported } CPTI ONAL,
} OPTI ONAL
}
maxBands | NTEGER :: = 64
Suppor t edBandEUTRA : : = SEQUENCE {
bandEUTRA | NTEGER (1..naxFBl)
}
Suppor t edBandEUTRA-v9a0 : : = SEQUENCE {
bandEUTRA- v9a0 I NTEGER (maxFBI - Pl usl. . maxFBIl 2) OPTI ONAL
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}

maxFBl I NTEGER ::= 64 -- Maxinum val ue of frequency band i ndicator
maxFBl - Pl us1 INTEGER ::= 65 -- |owest value extended FBI range

maxFBI 2 I NTEGER ::= 256 -- highest val ue extended FBI range

-- ASN1ISTOP
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OTDOA-ProvideCapabilities field descriptions

otdoa-Mode

This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one
value at the bit position means the particular OTDOA mode is supported; a zero value means not supported. A zero-
value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.
ue-assisted: Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS.

ue-assisted-NB: Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-loT NPRS.
ue-assisted-NB-TDD: Bit 2 indicates that the target device supports UE-assisted OTDOA and NB-l1oT NPRS for TDD.

SupportedBandEUTRA

This field specifies the frequency bands for which the target device supports RSTD measurements. One entry
corresponding to each supported E-UTRA band as defined in TS 36.101 [21]. In the case the target device includes
bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

interFregRSTDmeasurement
This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and
between the frequency bands indicated in SupportedBandEUTRA.

additionalNeighbourCellinfoList

This field, if present, indicates that the target device supports up to 3x24 OTDOA-NeighbourCellinfoElement in
OTDOA-NeighbourCellinfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each
OTDOA-NeighbourCellinfoElement as specified in clause 6.5.1.2.

prs-id
This field, if present, indicates that the target device supports PRS generation based on the PRS-ID as specified in TS
36.211 [16] and support for TP-ID in OTDOA-ReferenceCelllnfo and OTDOA-NeighbourCellinfoList.

tp-separation-via-muting

This field, if present, indicates that the target device supports RSTD measurements for cells which have associated
transmission points (e.g., Remote Radio Heads) within the cell coverage and where these associated transmission
points have the same physical cell identity as the associated cell, and where these transmission points are identified
via a different muting pattern. The field also indicates support for TP-ID in OTDOA-ReferenceCellinfo and
OTDOA-NeighbourCellinfoList.

additional-prs-config

This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS
configuration in PRS-Info IE comprise:

- support for prs-Configurationindex > 2399;

- support for Nprs values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);

- support for muting bit string lengths > 16 bits.

prs-based-tbs
This field, if present, indicates that the target device supports RSTD measurements for PRS-only TPs.

additionalPathsReport
This field, if present, indicates that the target device supports reporting of timing information for additional detected
paths for RSTD reference and each neighbour cell.

densePrsConfig

This field, if present, indicates that the target device supports a subset of the additional PRS configurations associated
with capability additional-prs-config which comprises:

- support for prs-Configurationindex > 2404;

- support for Nprs values of 10, 20, 40, 80 and 160 (in addition to 1, 2, 4 and 6).

In the case additional-prs-config is present, this field is not present.

maxSupportedPrsBandwidth

This field, if present, indicates the maximum PRS bandwidth supported by the target device. Enumerated value n6
corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If this field is not present, the target device is
assumed to support the PRS bandwidth associated with the target device type, which for LTE devices including Cat-
M1/M2 is 100 resource blocks and for NB-1oT devices is 1 resource block.

prsOccGroup
This field, if present, indicates that the target device supports PRS occasion groups, which implies that each bit of a
configured muting pattern applies per PRS occasion group.

prsFrequencyHopping
This field, if present, indicates that the target device supports PRS occasion frequency hopping, as specified in TS
36.211 [16].

maxSupportedPrsConfigs
This field, if present, indicates that the target device supports multiple PRS configurations per cell. Enumerated value
c2 indicates support for up to 2 configurations; c3 indicates support for up to 3 configurations.

periodicalReporting

This field, if present, indicates that the target device supports periodicalReporting of RSTD measurements. If this field
is absent, the location server may assume that the target device does not support periodicalReporting in
CommonlEsRequestLocationinformation.

multiProNprs
This field, if present, indicates that the target device supports NPRS configuration in more than one resource block
(i.e., maxCarrier in PRS-Info-NB greater 1).

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform RSTD measurements.
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OTDOA-ProvideCapabilities field descriptions

numberOfRXantennas

This field is not applicable to NB-loT devices.

This field, if present, indicates the number of UE downlink receive antennas for RSTD measurements (see TS 36.133
[18]). Enumerated value rx1 indicates a single antenna receiver. If this field is absent, the target device is assumed to
support two RX antennas for RSTD measurements.

motionMeasurements

This field, if present, indicates that the target device supports reporting of motion measurements (deltaSFN and
motionTimeSource) in OTDOA-SignalMeasurementinformation. The presence of this field implies presence of sensor-
MotionInformationSup in IE Sensor-ProvideCapabilities.

interRAT-RSTDmeasurement
This field, if present, indicates that the target device supports inter-RAT RSTD measurements (TS 38.215 [36]); i.e., E-
UTRA RSTD measurements when the target device is served by an NR cell.

scheduledLocationRequest

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the IE
ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

6.5.1.8 OTDOA Capability Information Request

- OTDOA-RequestCapabilities

The |IE OTDOA-RequestCapabilitiesis used by the location server to request the capability of the target device to
support OTDOA and to request OTDOA positioning capabilities from atarget device.

-- ASNISTART

OTDQOA- Request Capabi | ities ::= SEQUENCE {
Lo

-- ASNISTOP

6.5.1.9 OTDOA Error Elements

- OTDOA-Error

The |[E OTDOA-Error isused by the location server or target device to provide OTDOA error reasons to the target
device or location server, respectively.

-- ASNL1START

OTDQOA- Error ::= CHO CE {
| ocati onSer ver Err or Causes OTDOA- Locat i onSer ver Err or Causes,
t ar get Devi ceErr or Causes OTDQOA- Tar get Devi ceErr or Causes,

}

-- ASNLISTOP

- OTDOA-LocationServerErrorCauses

The IE OTDOA-LocationServerErrorCausesis used by the location server to provide OTDOA error reasons to the
target device.

-- ASNLISTART
OTDOA- Locat i onSer ver Error Causes :: = SEQUENCE {
cause ENUMERATED { undef i ned,

assi st anceDat aNot Support edBySer ver,
assi st anceDat aSuppor t edBut Cur r ent | yNot Avai | abl eBySer ver,
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}
-- ASNISTCP

- OTDOA-TargetDeviceErrorCauses

The |[E OTDOA-TargetDeviceErrorCausesis used by the target device to provide OTDOA error reasons to the location
server.

-- ASNLISTART
OTDOA- Tar get Devi ceError Causes :: = SEQUENCE {
cause ENUMERATED { undef i ned,
assi st ance- dat a- m ssi ng,
unabl eToMeasur eRef er enceCel |,
unabl eToMeasur eAnyNei ghbour Cel |,
at t enpt edBut Unabl eToMeasur eSoneNei ghbour Cel | s,
b
}
-- ASNLISTOP

6.5.2  A-GNSS Positioning
6.5.2.1 GNSS Assistance Data

- A-GNSS-ProvideAssistanceData

The |IE A-GNSS-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based
and UE-assisted A-GNSS. It may aso be used to provide GNSS positioning specific error reasons.

-- ASN1START
A- GN\SS- Provi deAssi st anceDat a :: = SEQUENCE {
gnss- CommonAssi st Dat a GN\SS- CommonAssi st Dat a OPTI ONAL, -- Need ON
gnss- Generi cAssi st Dat a GNSS- Generi cAssi st Dat a OPTI ONAL, -- Need ON
gnss- Error A- G\SS- Er r or COPTI ONAL, -- Need ON
[l o o
gnss- Peri odi cAssi st Dat a-r 15 GNSS- Peri odi cAssi st Dat a-r 15 OPTI ONAL -- Cond CrTrans
1]
}
-- ASNLSTOP
Conditional presence Explanation
CtrTrans The field is mandatory present in the control transaction of a periodic assistance data
delivery session as described in clauses 5.2.1a and 5.2.2a. Otherwise it is not present.

- GNSS-CommonAssistData

The IE GNSS-CommonAssistData is used by the location server to provide assistance data which can be used for any
GNSS.

-- ASNLISTART

GNSS- CommonAssi st Data :: = SEQUENCE {
gnss- Ref erenceTi me GN\SS- Ref er enceTi e OPTI ONAL, -- Need ON
gnss- Ref erencelocati on GN\SS- Ref er encelLocat i on OPTI ONAL, -- Need ON
gnss- | onospheri cModel GN\SS- | onospheri cModel OPTI ONAL, -- Need ON
gnss-EarthOri entati onParanmet ers GNSS- Eart hOri ent ati onPar anet er s OPTI ONAL, -- Need ON

[l
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gnss- RTK- Ref erenceSt ati onl nf o-r 15

GN\SS- RTK- Ref er enceSt ati onl nf o-r 15 OPTI ONAL, -- Need ON
gnss- RTK- CommonCobser vat i onl nf o-r 15

GN\SS- RTK- CommonCoser vati onl nf o-r15 OPTI ONAL, -- Cond RTK
gnss- RTK- Auxi | i arySt ati onDat a-r 15

GNSS- RTK- Auxi | i arySt ati onDat a-r 15 OPTI ONAL -- Need ON

gnss- SSR- Correcti onPoi nts-r16
GNSS- SSR- Cor r ect i onPoi nts-r 16 OPTI ONAL -- Need ON

gnss-Integrity-Servi ceParaneters-ri17

GNSS- I ntegrity-Servi ceParanet ers-r17 CPTI ONAL, -- Need ON
gnss-Integrity-ServiceAl ert-ri7
G\SS- I ntegrity-ServiceA ert-ri7 OPTI ONAL -- Need ON
11
}
-- ASNLSTOP
Conditional presence Explanation
RTK The field is mandatory present if the IE GNSS-RTK-Observations is included in IE
GNSS-GenericAssistData; otherwise it is not present.

- GNSS-GenericAssistData

The |IE GNSS-GenericAssistData is used by the location server to provide assistance data for a specific GNSS. The
specific GNSS for which the provided assistance data are applicable isindicated by the IE GNSS-ID and (if applicable)
by the IE SBASID. Assistance for up to 16 GNSSs can be provided.

-- ASNLISTART
GN\SS- Generi cAssistData ::= SEQUENCE (S| ZE (1..16)) OF GNSS- Generi cAssi st Dat aEl enent
GNSS- Generi cAssi st Dat aEl ement :: = SEQUENCE {
gnss-1D GN\SS- | D,
sbas- | D SBAS- | D OPTI ONAL, -- Cond GN\SS-| D- SBAS
gnss- Ti mreModel s GN\SS- Ti reModel Li st OPTI ONAL, -- Need ON
gnss-Differential Corrections G\SS-Di fferential Correcti ons OPTI ONAL, -- Need ON
gnss- Navi gat i onModel GN\SS- Navi gat i onModel OPTI ONAL, -- Need ON
gnss-Real Tinelntegrity G\SS- Real Ti nel ntegrity OPTI ONAL, -- Need ON
gnss- Dat aBi t Assi st ance GN\SS- Dat aBi t Assi st ance OPTI ONAL, -- Need ON
gnss- Acqui si ti onAssi stance GNSS- Acqui si ti onAssi stance OPTI ONAL, -- Need ON
gnss- Al manac GN\SS- Al manac OPTI ONAL, -- Need ON
gnss- UTC- Model GN\SS- UTC- Model OPTI ONAL, -- Need ON
gnss- Auxi | i aryl nf ormati on GNSS- Auxi | i aryl nf ormati on OPTI ONAL, -- Need ON
bds-Di fferential Correcti ons-r12
BDS-Di fferential Corrections-r12 OPTI ONAL, -- Cond GNSS-I| D BDS
bds- Gri dvbdel -r 12 BDS- G i dvbdel Par anet er-r 12 OPTI ONAL -- Cond GN\SS-| D-BDS
i
gnss- RTK- Cbservati ons-r15  GNSS- RTK- Cbservati ons-r 15 OPTI ONAL, -- Need ON
gl o- RTK- Bi asl nf ormati on-r15 GLO RTK- Bi asl nf or mati on-r 15 CPTI ONAL, -- Cond G\SS-|ID-G.O
gnss- RTK- MAC- Correcti onDi ff erences-r 15
GNSS- RTK- MAC- Correct i onDi f f erences-r 15
OPTI ONAL, -- Need ON
gnss- RTK- Resi dual s-r 15 GNSS- RTK- Resi dual s-r 15 OPTI ONAL, -- Need ON
gnss- RTK- FKP- Gradi ent s-r 15 GNSS- RTK- FKP- Gr adi ent s-r 15 OPTI ONAL, -- Need ON
gnss- SSR-Orbi t Correcti ons-r15
GNSS- SSR- Orbi t Corrections-r15  OPTI ONAL, -- Need ON
gnss- SSR-d ockCorrections-ri15
GNSS- SSR- O ockCorrections-r15  OPTI ONAL, -- Need ON
gnss- SSR- CodeBi as-r 15 GN\SS- SSR- CodeBi as-r 15 OPTI ONAL -- Need ON
i
gnss- SSR- URA-r 16 GNSS- SSR- URA-r 16 OPTI ONAL, -- Need ON
gnss- SSR- PhaseBi as-r 16 GN\SS- SSR- PhaseBi as-r16 OPTI ONAL, -- Need ON
gnss- SSR- STEC- Correcti on-r 16 GN\SS- SSR- STEC- Correcti on-r 16
OPTI ONAL, -- Need ON
gnss- SSR- Gri ddedCorrecti on-r16 GN\SS- SSR- Gri ddedCorrecti on-r16
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OPTI ONAL, -- Need ON
navi c-Di fferential Corrections-r16 Navl C-Di fferenti al Corrections-r16
OPTI ONAL, -- Cond GNSS-1D- NavlC
navi c- G i dMvbdel - r 16 Navl C- G i dvbdel Par anet er-r 16
OPTI ONAL -- Cond GNSS-I| D Navl C
11
}
-- ASNLSTOP
Conditional presence Explanation
GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbhas; otherwise it is not present.
GNSS-ID-BDS The field may be present if the GNSS-ID = bds; otherwise it is not present.
GNSS-ID-GLO The field is optionally present, need ON, if the GNSS ID = glonass; otherwise it is not
present.
GNSS-ID-NAVIC The field is optionally present, need ON, if the GNSS-ID = navic; otherwise it is not
present

- GNSS-PeriodicAssistData

The |IE GNSS-PeriodicAssistData is used by the location server to provide control parameters for a periodic assistance
data delivery session (e.g., interva and duration) to the target device.

NOTE: Omission of aparticular assistance datatype field in [E GNSS-PeriodicAssistData means that the location
server does not provide this assistance data type in a data transaction of a periodic assistance data delivery
session, as described in clauses 5.2.1aand 5.2.2a. Inclusion of no assistance data type fieldsin |E GNSS
PeriodicAssistData means that a periodic assistance data delivery session is terminated.

-- ASNLISTART
GNSS- Peri odi cAssi st Data-r15 :: = SEQUENCE {
gnss- RTK- Peri odi cCbservati ons-r15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gl o- RTK- Peri odi cBi asl| nf or mati on-r 15 GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- RTK- MAC- Peri odi cCorrecti onDi fferences-ri15
GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- RTK- Peri odi cResi dual s-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gnss- RTK- FKP- Peri odi cG adi ent s-r 15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cOrbi t Corrections-ri15
GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCl ockCorrections-r15
GN\SS- Peri odi cCont rol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCodeBi as-r 15 GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
[
gnss- SSR- Peri odi cURA-r 16 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cPhaseBi as-r 16 GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cSTEC- Correction-r16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cGi ddedCorrecti on-r16 GNSS-Peri odi cControl Paramr 15 OPTI ONAL -- Need ON
t
gnss-Integrity-PeriodicServiceAl ert-r17 GNSS-Periodi cControl Paramr 15 OPTI ONAL -- Need ON
11
}
-- ASNLISTOP

Editor's Note: FFS whether the GNSS-Integrity-ServiceParameters need to be provided periodically.

6.5.2.2 GNSS Assistance Data Elements

- GNSS-ReferenceTime
The |IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty

and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS
transmission in the reference cell.
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If the |E networkTime is present, the |Es gnss-SystemTime and networkTime provide a valid relationship between GNSS
system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation
delay from the gNB/ng-eNB/eNodeB/NodeB/BTS to the target device shall be compensated for by the location server.
Depending on implementation, the relation between GNSS system time and air-interface network time may have
varying accuracy. The uncertainty of thistiming relation is provided in the |E referenceTimeUnc. If the propagation
delay from the eNodeB/NodeB/BTS to the target device is not accurately known, the location server shall use the best
available approximation of the propagation delay and take the corresponding delay uncertainty into account in the
calculation of the | E referenceTimeUnc.

If the |E networkTime is not present, the IE gnssSystemTime is an estimate of current GNSS system time at time of
reception of the |E GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3
seconds for this estimate including allowing for the transmission delay between the location server and the target
device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of
GNSS-ReferenceTime and the time when the gnss-SystemTime is used.

The location server shall provide avalue for the gnss-Timel D only for GNSSs supported by the target device.

The |E GNSS-ReferenceTimeForOneCell can be provided multiple times (up to 16) to provide fine time assistance for
several (neighbour) cells.

-- ASNLISTART
GN\SS- Ref erenceTi ne :: = SEQUENCE {
gnss- Syst enili me GNSS- Syst enfli e,
ref erenceTi meUnc | NTEGER (0. .127) OPTI ONAL, -- Cond noFTA
gnss- Ref erenceTi neFor Cel | s SEQUENCE (S| ZE (1..16)) OF
GN\SS- Ref er enceTi meFor OneCel | OPTI ONAL, -- Need ON
}
GN\SS- Ref er enceTi meFor OneCel | :: = SEQUENCE {
net wor kTi me Net wor kTi ne,
ref erenceTi meUnc I NTEGER (0. .127),
bsAl i gn ENUMERATED {t rue} OPTI ONAL,
}
-- ASNISTOP
Conditional presence Explanation
noFTA The field may be present if gnss-ReferenceTimeForCells is absent; otherwise it is not
present.

GNSS-ReferenceTime field descriptions

gnss-SystemTime
This field provides the specific GNSS system time.

networkTime
This field specifies the cellular network time at the epoch corresponding to gnss-SystemTime.

referenceTimeUnc

This field provides the accuracy of the relation between gnssSystemTime and networkTime time if IE networkTime is

provided. When IE networkTime is not provided, this field can be included to provide the accuracy of the provided

gnssSystemTime.

If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time as

observed at the target device location, lies in the interval [GNSS TOD - referenceTimeUnc, GNSS TOD +

referenceTimeUnc].

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
r=C*((1+x))-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to

K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of

K. Example values for the referenceTimeUnc Format: see table K to uncertainty relation below.

bsAlign

This flag, if present, indicates that the transmission timings of all cells sharing, depending on the RAT, the same
carrier frequency and Tracking Area/Location Area/Routing Area as the cell indicated, are frame aligned. This
information allows the target device to derive the GNSS - cellular time relation for any of these cells based on the
timing relation information provided in GNSS-ReferenceTime. The flag should be set consistently in all these cells.
This flag does not guarantee SFN alignment.
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K to uncertainty relation

Value of K Value of uncertainty
0 0 nanoseconds
1 70 nanoseconds
2 149.8 nanoseconds
50 349.62 microseconds
127 2 8.43 seconds

GNSS-SystemTime

-- ASNISTART

GN\SS- Syst enili e :

}

;= SEQUENCE {
gnss-Ti mel D

gnss- DayNunber

gnss- Ti meCf Day

GNSS- 1 D,
| NTEGER (0. . 32767),
| NTEGER (0. . 86399),

gnss- Ti meX DayFr ac- nsec | NTEGER (0. .999) OPTI ONAL, -- Need ON
notificati onOf LeapSecond BI T STRI NG (Sl ZE(2)) OPTI ONAL, -- Cond gnss-Ti nel D-gl onass
gps- TOM Assi st GPS- TOM Assi st OPTI ONAL, -- Cond gnss-Ti nel D- gps
-- ASNLISTOP
Conditional presence Explanation

gnss-TimelD-glonass The field may be present if gnss-TimelD="glonass"; otherwise it is not present.

gnss-TimelD-gps The field may be present if gnss-TimelD="gps"; otherwise it is not present.

GNSS-SystemTime field descriptions

gnss-TimelD
This field specifies the GNSS for which the GNSS-SystemTime is provided.

gnss-DayNumber
This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS System
Time as follows:
GPS, QZSS, SBAS — Days from January 6" 1980 00:00:00 UTC (USNO);
Galileo — Days from Galileo System Time (GST) start epoch, defined as 13 seconds before midnight between 215t
August and 22" August 1999; i.e., GST was equal to 13 seconds at August 22" 1999 00:00:00 UTC;
GLONASS - Days from December 315t 1995 21:00:00 UTC (SU), which is local UTC Moscow
January 15t 1996 00:00:00, defined as UTC(SU) + 3 hours in [9];
BDS — Days from January 15t 2006 00:00:00 UTC (NTSC).
NavIC — Days from NavIC System Time start epoch, defined as 13 seconds before midnight between 21st
August and 22nd August 1999; i.e., NavIC System Time was equal to 00:00:00 at August 21st, 1999
23:55:47 UTC (BIPM).

gnss-TimeOfDay
This field specifies the integer number of seconds from the GNSS day change.

gnss-TimeOfDayFrac-msec
This field specifies the fractional part of the gnssTimeOfDay field in 1-milli-seconds resolution. The total GNSS TOD is
gnss-TimeOfDay + gnssTimeOfDayFrac-msec.

notificationOfLeapSecond
This field specifies the natification of forthcoming leap second correction, as defined by parameter KP in [9, Table 4.7].

gps-TOW-Assist

This field contains several fields in the Telemetry (TLM) Word and Handover Word (HOW) that are currently being
broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the target device to
know the entire 1.2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second NAV
subframe by the particular GPS satellite.

GPS-TOW-Assist

-- ASN1ISTART

GPS- TOW Assi st :

.= SEQUENCE (SIZE(1..64)) OF GPS- TOM Assi st El enent
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GPS- TOM Assi st El ement @ : = SEQUENCE {
satellitel D | NTEGER (1..64),
t1 mAord | NTEGER (0. .16383),
ant i Spoof I NTEGER (0. .1),
al ert I NTEGER (0. .1),
tl mRsvdBits I NTEGER (0. .3),

}

-- ASNISTOP

GPS-TOW-Assist field descriptions

satellitelD
This field identifies the satellite for which the GPS-TOW-Assist is applicable. This field is identical to the GPS PRN
Signal No. defined in [4].

timWord
This field contains a 14-bit value representing the Telemetry Message (TLM) being broadcast by the GPS satellite
identified by the particular satellitelD, with the MSB occurring first in the satellite transmission, as defined in [4].

antiSpoof
This field contains the Anti-Spoof flag that is being broadcast by the GPS satellite identified by satellitelD, as defined
in [4].

alert
This field contains the Alert flag that is being broadcast by the GPS satellite identified by satellitelD, as defined in [4].

timRsvdBits
This field contains the two reserved bits in the TLM Word being broadcast by the GPS satellite identified by satellitelD,
with the MSB occurring first in the satellite transmission, as defined in [4].

- NetworkTime
-- ASNLISTART
Net wor kTi ne :: = SEQUENCE {
secondsFronfranmeSt ruct ureSt art I NTEGER( 0. . 12533) ,
fracti onal SecondsFronfranmeStructureStart | NTEGER( 0. . 3999999) ,
frameDrift | NTEGER (-64..63) OPTI ONAL, -- Cond GNSSsynch
cellID CHO CE {
eUTRA SEQUENCE {
physCel I 1 d | NTEGER (0. .503),
cel |l G obal | dEUTRA  Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL, -- Need ON
earfcn ARFCN- Val ueEUTRA,
[[ earfcn-v9a0 ARFCN- Val ueEUTRA-v9a0 OPTI ONAL -- Cond EARFCN- max
11
},
uTRA SEQUENCE {
node CHO CE {
fdd SEQUENCE {
pri mary-CPICH I nfo |NTEGER (0..511),
},
tdd SEQUENCE {
cel | Par anet er s I NTEGER (0. .127),
. }
celld obai | dUTRA Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL, -- Need ON
uarfcn ARFCN- Val ueUTRA,
I
gSM SEQUENCE {
bcchCarri er I NTEGER (0. .1023),
bsi ¢ I NTEGER (0. .63),
cel | G obal | dGERAN  Cel | G obal | dGERAN OPTI ONAL, -- Need ON
b
nBloT-r14  SEQUENCE {
nbPhysCel | | d-r 14 I NTEGER (0. .503),
nbCel | d obal I d-r14 ECA OPTI ONAL, -- Need ON

nbCarrier Freqg-r14 Carrier Freqg- NB-r 14,
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I
nr-rl5 SEQUENCE {
nr PhysCel | | d-r 15 | NTEGER (0. .1007),
nrCel |l @ obal I D-r15 NCG -r15 OPTI ONAL, -- Need ON
nr ARFCN-r 15 ARFCN- Val ueNR-r 15,
}
H
}
-- ASNISTOP
Conditional presence Explanation
EARFCN-max The field is mandatory present if the corresponding earfcn (i.e. without suffix) is set to
maxEARFCN. Otherwise the field is not present.
GNSSsynch The field is present and set to O if NetworkTime is synchronized to gnss-SystemTime;
otherwise the field is optionally present, need OR.
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NetworkTime field descriptions

secondsFromFrameStructureStart

This field specifies the number of seconds from the beginning of the longest frame structure in the corresponding air
interface.

In the case of E-UTRA, the SFN cycle length is 10.24 seconds.

In the case of UTRA, the SFN cycle length is 40.96 seconds.

In the case of GSM, the hyperfame length is 12533.76 seconds.

In the case of NB-IoT, the Hyper-SFN cycle lengths is 10485.76 seconds.

In the case of NR, the SFN cycle length is 10.24 seconds.

fractionalSecondsFromFrameStructureStart

This field specifies the fractional part of the secondsFromFrameStructureStart in 250 ns resolution.
The total time since the particular frame structure start is secondsFromFrameStructureStart +
fractionalSecondsFromFrameStructureStart

frameDrift
This field specifies the drift rate of the GNSS-network time relation with scale factor 2-3° seconds/second, in the range
from -5.9605e-8 to +5.8673e-8 sec/sec.

celllD
This field specifies the cell for which the GNSS—network time relation is provided.

physcCellld
This field specifies the physical cell identity of the reference cell (E-UTRA), as defined in TS 36.331 [12], for which the
GNSS network time relation is provided.

cellGloballdEUTRA
This field specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA, of the
reference cell for the GNSS-network time relation, as defined in TS 36.331 [12].

earfcn
This field specifies E-ARFCN of the reference cell for the GNSS-network time relation (E-UTRA). In the case the
server includes earfcn-v9a0, the server shall set the corresponding earfcn (i.e. without suffix) to maxEARFCN.

primary-CPICH-Info
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS-network time relation, as
defined in TS 25.331 [13].

cellParameters
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS-network time relation, as
defined in TS 25.331 [13].

cellGloballdUTRA
The filed specifies the global UTRAN Cell Identifier, the globally unique identity of a cell in UTRA, of the reference cell
for the GNSS-network time relation, as defined in TS 25.331 [13].

uarfcn
This field specifies ARFCN of the reference cell for the GNSS-network time relation (UTRA).

bcchCarrier
This field specifies the absolute GSM RF channel number of the BCCH of the reference base station (GERAN) for the
GNSS-network time relation, as defined in TS 44.031 [14].

bsic
This field specifies the Base Station Identity Code of the reference base station (GERAN) for the GNSS-network time
relation, as defined in TS 44.031 [14].

cellGloballdGERAN
This field specifies the Cell Global Identification (CGl), the globally unique identity of a cell in GERAN, of the reference
base station for the GNSS-network time relation.

nbPhysCellld
This field specifies the narrowband physical layer cell identity of the NB-IoT reference cell, as defined in TS 36.331
[12], for which the GNSS network time relation is provided.

nbCellGloballd
This field specifies the global cell identifier of the NB-10T reference cell for which the GNSS-network time relation is
provided, as defined in TS 36.331 [12].

nbCarrierFreq
This field specifies the carrier frequency of the NB-1oT reference cell for which the GNSS-network time relation is
provided.

nrPhysCellld
This field specifies the physical cell identity of the reference cell (NR), as defined in TS 38.331 [35], for which the
GNSS network time relation is provided.

nrCellGloballD
This field specifies the NR Cell Global Identifier (NCGI) of the reference cell (NR) for the GNSS-network time relation,
as defined in TS 38.331 [35].

nrARFCN
This field specifies NR-ARFCN of the reference cell (NR) for the GNSS-network time relation.
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— GNSS-Referencelocation

The |E GNSS-Referencelocation is used by the location server to provide the target device with a-priori knowledge of
itslocation in order to improve GNSS receiver performance. The |IE GNSS-Referencelocation is provided in WGS-84
reference system.

-- ASNLISTART
GN\SS- Ref erencelLocati on :: = SEQUENCE {
threeDl ocati on El | i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl |i psoid,
) -
-- ASNISTOP

- GNSS-lonosphericModel

The |IE GNSS-lonosphericModel is used by the location server to provide parameters to model the propagation delay of
the GNSS signals through the ionosphere. Proper use of these fields allows a single-frequency GNSS receiver to
remove parts of the ionospheric delay from the pseudorange measurements. Three onospheric M odels are supported:
The Klobuchar model as defined in [4], the NeQuick model as defined in [8] , and the klobucharModel 2 as defined in
[39].

-- ASNLISTART
GN\SS- | onospheri cModel ::= SEQUENCE {
kl obuchar Model Kl obuchar Model Par anet er OPTI ONAL, -- Need ON
neQui ckModel NeQui ckMbdel Par anet er OPTI ONAL, -- Need ON
t [ - kl obuchar Model 2-r 16 Kl obuchar Mbdel 2Par anet er-r 16 OPTI ONAL -- Need ON
11
}
-- ASNLISTOP
- KlobucharModelParameter
-- ASNLISTART
Kl obuchar Model Par anet er ::= SEQUENCE {
dat al D BIT STRING (SI ZE (2)),
al fa0 | NTEGER (-128..127),
alfal | NTEGER (-128..127),
al fa2 | NTEGER (-128..127),
alfas3 | NTEGER (-128..127),
bet a0 | NTEGER (-128..127),
bet al | NTEGER (-128..127),
bet a2 | NTEGER (-128..127),
bet a3 | NTEGER (-128..127),
}
-- ASNISTOP
KlobucharModelParamater field descriptions
datalD

When datalD has the value '11' it indicates that the parameters have been generated by QZSS, and the parameters
have been specialized and are applicable within the area defined in [7]. When datalD has the value ‘01’ it indicates
that the parameters have been generated by BDS, and UE shall use these parameters according to the description
given in 5.2.4.7 in [23], [50]. When the datalD has the value '10', it indicates that the parameters have been generated
by NavIC, and UE shall use these parameters according to the description given in [38]. When datalD has the value
'00' it indicates the parameters are applicable worldwide [4], [7].

alpha0
This field specifies the aw parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 230 seconds.
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KlobucharModelParamater field descriptions

alphal
This field specifies the ou parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2-?7 seconds/semi-circle.

alpha2
This field specifies the oz parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2-?* seconds/semi-circle?.

alpha3
This field specifies the oz parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2-?* seconds/semi-circle®.

betaO
This field specifies the Bo parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2! seconds.

betal
This field specifies the B1 parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2** seconds/semi-circle.

beta2
This field specifies the B2 parameter of the Klobuchar model, as specified in [4], [23], [38, [50]].
Scale factor 2%¢ seconds/semi-circle?.

beta3
This field specifies the Bz parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 21¢ seconds/semi-circle®.

— KlobucharModel2Parameter

-- ASNLISTART
Kl obuchar Model 2Par anet er-r 16 :: = SEQUENCE {
al fal-r16 I NTEGER (0. .1023),
al fa2-r16 | NTEGER (-128..127),
alfa3-ri16 I NTEGER (0. . 255),
al fa4-r16 I NTEGER (0. . 255),
al fab-r16 I NTEGER (0. . 255),
al fa6-r 16 | NTEGER (-128..127),
al fa7-r16 | NTEGER (-128..127),
al fa8-r16 | NTEGER (-128..127),
al fa9-r16 I NTEGER (-128..127),
}
-- ASNLSTOP
KlobucharModel2Parameter field descriptions
alfal

This field specifies the ou parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfa2
This field specifies the o2 parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfa3
This field specifies the oz parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 2-3 TECU.

alfa4
This field specifies the o parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfab
This field specifies the os parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor -2-3 TECU.

alfaé
This field specifies the as parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 2-3 TECU.

alfa7
This field specifies the oz parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.
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KlobucharModel2Parameter field descriptions

alfa8
This field specifies the as parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfa9
This field specifies the ow parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 2-3 TECU.

- NeQuickModelParameter

-- ASNLISTART
NeQui ckMbdel Par aneter ::= SEQUENCE {
ai 0 | NTEGER (0. .2047),
ail I NTEGER (-1024..1023),
ai 2 I NTEGER (-8192..8191),
i onoSt or nFl agl | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt ornFl ag2 | NTEGER (0. .1) OPTI ONAL, -- Need OP
i onoSt or nFl ag3 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt or nFl ag4 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt or nFl ag5 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
}
-- ASNLISTOP
NeQuickModelParameter field descriptions
aio

Effective lonisation Level 15t order parameter.
Scale factor 22 Solar Flux Units (SFUs), [8] clause 5.1.6.

ail
Effective lonisation Level 2" order parameter.
Scale factor 28 Solar Flux Units/degree, [8] clause 5.1.6.

ai2
Effective lonisation Level 3" order parameter.
Scale factor 2-'° Solar Flux Units/degree?, [8] clause 5.1.6.

ionoStormFlagl, ionoStormFlag2, ionoStormFlag3, ionoStormFlag4, ionoStormFlag5

These fields specify the ionosphere disturbance flags (1,...,5) for five different regions as described in [8], clause
5.1.6. If the ionosphere disturbance flag for a region is not present the target device shall treat the ionosphere
disturbance condition as unknown.

— GNSS-EarthOrientationParameters

The |E GNSS-EarthOrientationParameters is used by the location server to provide parameters to construct the ECEF
and ECI coordinate transformation as defined in [4]. The |E GNSS-EarthOrientationParameters indicates the
relationship between the Earth’'s rotational axis and WGS-84 reference system.

-- ASN1START
G\SS- Eart hOri entati onParaneters ::= SEQUENCE {
t eop | NTEGER (0. .65535),
pmX | NTEGER (-1048576. . 1048575) ,
pmXdot | NTEGER (- 16384. . 16383),
pmy I NTEGER (- 1048576. . 1048575),
pmydot | NTEGER (-16384..16383),
del t aUT1 | NTEGER (-1073741824..1073741823),
del t aUT1dot | NTEGER (- 262144. . 262143) ,
}
-- ASN1ISTOP
GNSS-EarthOrientationParameters field descriptions
teop

This field specifies the EOP data reference time in seconds, as specified in [4], [39].
Scale factor 24 seconds.
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GNSS-EarthOrientationParameters field descriptions

pmX
This field specifies the X-axis polar motion value at reference time in arc-seconds, as specified in [4], [39], [49].
Scale factor 2-2° arc-seconds.

pmXdot
This field specifies the X-axis polar motion drift at reference time in arc-seconds/day, as specified in [4], [39], [49].
Scale factor 22! arc-seconds/day.

pmY
This field specifies the Y-axis polar motion value at reference time in arc-seconds, as specified in [4], [39], [49].
Scale factor 2-2° arc-seconds.

pmYdot
This field specifies the Y-axis polar motion drift at reference time in arc-seconds/day, as specified in [4], [39], [49].
Scale factor 22! arc-seconds/day.

deltauT1l
This field specifies the UT1-UTC difference at reference time in seconds, as specified in [4], [39], [49].
Scale factor 224 seconds.

deltaUT1dot
This field specifies the Rate of UT1-UTC difference at reference time in seconds/day, as specified in [4], [39], [49]
Scale factor 2% seconds/day.

GNSS-RTK-ReferenceStationinfo

The |E GNSS-RTK-ReferenceStationinfo is used by the location server to provide the Earth-centered, Earth-fixed
(ECEF) coordinates of the antenna reference point (ARP) of the stationary reference station for which the
GNSS-RTK-Observations assi stance data are provided together with reference station antenna description.

The parameters provided in |E GNSS-RTK-ReferenceStationlnfo are used as specified for message type 1006, 1033 and

1032in[30].
-- ASNLISTART
GN\SS- RTK- Ref erenceSt ati onl nfo-r15 :: = SEQUENCE {
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
referenceSt ati onl ndi cat or-r15 ENUMERATED { physi cal , non-physi cal },
ant enna- r ef er ence- poi nt - ECEF- X-r 15 | NTEGER (-137438953472..137438953471),
ant enna-r ef er ence- poi nt - ECEF- Y-r 15 | NTEGER (-137438953472..137438953471),
ant enna-r ef er ence- poi nt - ECEF- Z-r 15 | NTEGER (- 137438953472..137438953471) ,
ant ennaHei ght - r 15 I NTEGER (0. .65535) OPTI ONAL, -- Need ON
ant ennaDescri pti on-r15 Ant ennaDescri ption-r15 OPTI ONAL, -- Need ON
ant enna-r ef er ence- poi nt -unc-r 15 Ant ennaRef er encePoi nt Unc-r 15 OPTI ONAL, -- Need ON
physi cal -ref erence-station-info-r15 Physi cal Ref er enceSt at i onl nf o-r 15 OPTI ONAL, -- Cond NP
L[ o o
equal I nt eger Anmbi gui tyLevel -r 16 Equal | nt eger Anbi gui tyLevel -r 16 OPTI ONAL -- Need ON
11
}
Ant ennaDescri ption-r15 ::= SEQUENCE {
ant ennaDescri ptor-ri15 VisibleString (SIZE (1..256)),
ant ennaSet Upl D-r 15 ENUMERATED { non-zero } OPTI ONAL, -- Need OP
}
Ant ennaRef er encePoi nt Unc-r 15 :: = SEQUENCE {
uncertainty- X-r15 I NTEGER (0. . 255),
confidence- X-r15 | NTEGER (0. . 100),
uncertainty-Y-r15 I NTEGER (0. . 255),
confidence-Y-r15 I NTEGER (0. . 100),
uncertainty-Z-r15 I NTEGER (0. . 255),
confidence-Z-r15 | NTEGER (0. . 100),
}
Physi cal Ref erenceSt ati onl nfo-r15 ::= SEQUENCE {
physi cal Ref erenceSt ati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15,
physi cal - ARP- ECEF- X-r 15 | NTEGER (- 137438953472, . 137438953471),
physi cal - ARP- ECEF- Y-r 15 | NTEGER (-137438953472..137438953471),
physi cal - ARP- ECEF- Z-r 15 | NTEGER (-137438953472..137438953471),
physi cal - ARP- unc-r 15 Ant ennaRef er encePoi nt Unc-r 15 OPTI ONAL, -- Need ON
}
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Equal | nt eger Anbi gui tyLevel -r16 ::= CHO CE {

al | Ref erenceSt ati ons-r 16 NULL,

referenceStationList-r16 Ref erenceSt ati onLi st-r16
}
Ref erenceStationList-r16 ::= SEQUENCE (Sl ZE(1l..16)) OF GN\SS- Ref erenceStationl D-r15
-- ASNLISTOP

Conditional presence Explanation

NP The field is optionally present, need ON, if the referenceStationindicator has the value
'non-physical’; otherwise it is not present.
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GNSS-RTK-ReferenceStationInfo field descriptions

referenceStationID
The Reference Station ID is determined by the RTK service provider.

referenceStationindicator
This fields specifies type of reference station. Enumerated value physical indicates a real, physical reference station;
value non-physical indicates a non-physical or computed reference station.

antenna-reference-point-ECEF-X
This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antenna-reference-point-ECEF-Y
This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antenna-reference-point-ECEF-Z
This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antennaHeight
This field specifies the height of the Antenna Reference Point above the marker used in the survey campaign.
Scale factor 0.0001 m; range 0—6.5535 m.

antennaDescriptor
This field provides an ASCII descriptor of the reference station antenna using IGS naming convention [31]. The
descriptor can be used to look up model specific phase centre corrections of that antenna.

antennaSetUpID
This field, if present, indicates that the standard IGS Model is not valid (# 0 [30]). If this field is absent the standard
IGS Model is valid (‘0 = Use standard IGS Model’ [30]).

antenna-reference-point-unc

This field specifies the uncertainty of the ARP coordinates. uncertainty-X, uncertainty-Y, and uncertainty-Z correspond
to the encoded high accuracy uncertainty of the X, Y, and Z-coordinate, respectively, as defined in TS 23.032 [15].
confidence-X, confidence-Y, and confidence-Z corresponds to confidence as defined in TS 23.032 [15].

physical-reference-station-info

This field provides the earth-centred, earth-fixed (ECEF) coordinates of the antenna reference point (ARP) for the real
(or "physical") reference station used. This field may be used in the case of the non-physical reference station
approach to allow the target device to refer baseline vectors to a physical reference rather than to a non-physical
reference without any connection to a physical point.

physicalReferenceStationID
This field specifies the station ID of a real reference station, when the referenceStationindicator has the value 'non-
physical'.

physical-ARP-ECEF-X
This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-ECEF-Y
This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-ECEF-Z
This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-unc
This field specifies the uncertainty of the ARP coordinates.

equallntegerAmbiguityLevel

This field specifies the integer ambiguity level of this reference station in relation to other reference stations. Either, the
presence or absence of allReferenceStations indicates whether the integer ambiguity level may be assumed to be
aligned between all reference stations or not (interpreted as no alignment is facilitated from the location server), or
referenceStationList provides a list of reference stations for which the integer ambiguity level may be assumed to be
the same.

- GNSS-RTK-CommonObservationinfo

The |E GNSS-RTK-CommonObservationinfo is used by the location server to provide common information applicable
to the |IE GNSS-RTK-Observations.

The parameters provided in |E GNSS-RTK-CommonObservationl nfo are used as specified for message type 1071-1127
in [30].

-- ASNLSTART
GN\SS- RTK- CommonGbser vat i onl nf o-r15 :: = SEQUENCE {
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
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cl ockSt eeri ngl ndi cat or-r 15 I NTEGER (0. . 3),
ext ernal C ockl ndi cator-r15 I NTEGER (0. . 3),
snoot hi ngl ndi cator-r 15 BI T STRING (SI ZE(1)),
snoot hi ngl nterval -r 15 BI T STRI NG (SI ZE(3)),
}
-- ASNISTOP

GNSS-RTK-CommonObservationInfo field descriptions

referenceStationID
This field specifies the Station ID for which the GNSS-RTK-Observations are provided.

clockSteeringindicator
This field provides the clock steering indicator. The interpretation of the value is as follows:
0 clock steering is not applied
In this case, the receiver clock must be kept in the range of +1 ms (approximately +300 km)
1 clock steering has been applied
In this case, the receiver clock must be kept in the range of +1 microsecond (approximately +300 metres).
2 unknown clock steering status
3 reserved

externalClockIndicator
This field provides the external clock indicator. The interpretation of the value is as follows:
0 internal clock is used
1 external clock is used, clock status is "locked"
2 external clock is used, clock status is "not locked", which may indicate external clock failure and that the
transmitted data may not be reliable.
3 unknown clock is used

smoothingindicator

This field provides the GNSS Divergence-free Smoothing Indicator. The interpretation of the value is as follows:
1 Divergence-free smoothing is used
0 Other type of smoothing is used

smoothinginterval

The GNSS Smoothing Interval is the integration period over which the pseudorange code phase measurements are
averaged using carrier phase information. Divergence-free smoothing may be continuous over the entire period for
which the satellite is visible. A value of zero indicates no smoothing is used.

See table "smoothinglnterval value to Smoothing Interval relation" below.

smoothinglinterval value to Smoothing Interval relation

smoothinginterval Smoothing Interval
value
000 (0) No smoothing
001 (1) <30s
010 (2) 30-60s
011 (3) 1-2 min
100 (4) 2-4 min
101 (5) 4-8 min
110 (6) >8 min
111 (7) Unlimited smoothing interval

- GNSS-RTK-AuxiliaryStationData

The |IE GNSS-RTK-AuxiliaryStationData is used by the location server to provide the coordinates of the antenna
reference point (ARP) of Auxiliary Reference Stations, relative to the coordinates provided in |E
GNSS-RTK-ReferenceStationInfo. The reference station provided in |E GNSS-RTK-ReferenceStationlnfo is the Master
Reference Station. Therefore, one Master Reference Station with its associated Auxiliary Stationsisused in asingle
Provide Assistance Data message.

The parameters provided in |E GNSS-RTK-AuxiliaryStationData are used as specified for message type 1014 in [30].

-- ASNLSTART
GN\SS- RTK- Auxi | i aryStati onData-r15 :: = SEQUENCE {
net wor kl D-r 15 GNSS- Net wor kil D-r 15,
subNet wor kI D-r 15 GNSS- SubNet wor kIl D-r 15 OPTI ONAL, -- Need ON
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mast er-referenceStationl D-r15 GNSS- Ref erenceSt ati onl D-r 15,

auxiliaryStationList-ri5 Auxi | i aryStationLi st-r15,
}
Auxi | i aryStationList-r15 ::= SEQUENCE (SIZE (1..32)) OF AuxiliaryStationEl enent-r15
Auxi | i aryStati onEl enent-r15 :: = SEQUENCE {
aux-referenceStationl D-r15 GNSS- Ref erenceSt ati onl D-r 15,
aux-master-delta-|atitude-ri15 | NTEGER (-524288. .524287),
aux- mast er - del t a- | ongi t ude-r 15 | NTEGER (-1048576. .1048575) ,
aux- mast er - del t a- hei ght -r 15 | NTEGER (-4194304. .4194303),
aux- ARP-unc-r 15 Aux- ARP- Unc-r 15 CPTI ONAL, -- Need ON
}
Aux- ARP- Unc-r 15 ::= SEQUENCE {
hori zont al Uncertai nty-r15 I NTEGER (0. .255),
hori zont al Confi dence-r 15 | NTEGER (0. . 100),
vertical Uncertainty-r15 | NTEGER (0. . 255) OPTI ONAL, -- Need ON
verti cal Confi dence-r15 I NTEGER (0. .100) OPTI ONAL, -- Need ON
}
-- ASNLISTOP
GNSS-RTK-AuxiliaryStationData field descriptions
networklD

This field defines the network and the source of the particular set of reference stations and their observation
information. The RTK service provider should ensure that the networkID is unique in the region serviced. The
networkID indicates an area and its reference stations where the service providers will provide a homogenous solution
with levelled integer ambiguities between its reference stations. In general, the area indicated by networkID will
comprise one subnetwork with a unique subNetworkID.

subNetworkID

This field identifies the subnetwork of a network identified by networkID. In general the area indicated by networkiD
will consist of one subnetwork. The subNetworkID indicates the actual solution number of integer ambiguity level. If
one network has only one subnetwork, this indicates that an ambiguity level throughout the whole network is
established.

master-referenceStationID
This field identifies the Master Reference Station.

aux-referenceStationID
This field identifies the Auxiliary Reference Station.

aux-master-delta-latitude

This field provides the delta value in latitude of Antenna Reference Point of "Auxiliary Reference Station minus Master
Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF system as
used in IE GNSS-RTK-ReferenceStationInfo.

Scale factor 25x10 degrees; range +13.1071 degrees.

aux-master-delta-longitude

This field provides the delta value in longitude of Antenna Reference Point of "Auxiliary Reference Station minus
Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF
system as used in IE GNSS-RTK-ReferenceStationinfo.

Scale factor 25x106 degrees; range +26.2142 degrees.

aux-master-delta-height

This field provides the delta value in ellipsoidal height of Antenna Reference Point of "Auxiliary Reference Station
minus Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same
ECEF system as used in IE GNSS-RTK-ReferenceStationInfo.

Scale factor 1 millimetre; range #4194.303 m.

aux-ARP-unc
This field specifies the uncertainty of the auxiliary station ARP coordinates and comprise the following fields:

- horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The
'horizontalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and
'horizontalConfidence' corresponds to confidence as defined in TS 23.032 [15].

- verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds
to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to
confidence as defined in TS 23.032 [15].
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GNSS-SSR-CorrectionPoints

The |IE GNSS-SSR-CorrectionPoints is used by the location server to provide alist of correction point coordinates or an
array of correction points ("grid") for which the GNSS-SSR-GriddedCorrection are valid.

-- ASNISTART

GNSS- SSR- Cor r ect i onPoi nts-r 16 :
correcti onPoi nt Setl D-r 16
correcti onPoi nts-r16

listOf CorrectionPoints-rl16
arrayO Correcti onPoi nts-r16

: = SEQUENCE {

| NTEGER (0. .16383),

CHO CE {
GNSS- SSR- Li st Of Cor r ect i onPoi nt s-r 16,
GNSS- SSR- Arrayf Cor recti onPoi nts-r 16

b
}
GNSS- SSR- Li st Of Correcti onPoi nts-r16 ::= SEQUENCE {
ref erencePoi nt Lati t ude-r 16 | NTEGER (-16384..16383),

ref erencePoi nt Longi t ude-r 16 | NTEGER (-32768. .32767),
rel ativelLocati onsList-r16 SEQUENCE (SI ZE (0..63)) OF Rel ativelocati onEl enent -r 16,

}

Rel ati veLocati onEl enent-r 16 :
del talLatitude-r16
del t aLongi t ude-r 16

: = SEQUENCE {
| NTEGER (-512..511),
| NTEGER (- 1024. .1023),

}

GN\SS- SSR- Arrayf Correcti onPoi nts-r16
ref erencePoi nt Lati t ude-r 16
r ef er encePoi nt Longi t ude-r 16
nunber O St epsLati t ude-r 16
nunber O St epsLongi t ude-r 16
stepOf Lati tude-r16
st epOF Longi t ude-r 16
bi t maskOf Gri ds-r 16

:: =SEQUENCE {
| NTEGER (-16384..16383),
I NTEGER (-32768. .32767),
I NTEGER (0. .63),
| NTEGER (0. . 63),
I NTEGER (1..511),
I NTEGER (1..1023),
BI T STRING (Sl ZE( 64))

OPTI ONAL, -- Need OP

}
-- ASNISTOP

GNSS-SSR-CorrectionPoints field descriptions

correctionPointSetID
This field provides the ID of the Atmospheric Correction Point set. It is a regionally unique arbitrary number that is
used by the UE to ensure that the atmospheric corrections are being applied to the correct set of points.

referencePointLatitude
This field specifies the latitude for the reference point, expressed in the range of -90° , +90°, coded as a number
between -2'4 and 2!4-1, coded in 2's complement binary on 15 bits. The relation between the latitude X in the range
[-90°, 90°] and the coded number N is:

214J

X
where LXJ denotes the greatest integer less than or equal to x (floor operator).

N=|—
90
For the listOfCorrectionPoints, the reference point defines the 15 correction point location.
For the arrayOfCorrectionPoints, the reference point defines the northwest corner of the correction point array.

referencePointLongitude
This field specifies the longitude for the reference point, expressed in the range -180°, +180°, coded as a number
between -21% and 2%%-1, coded in 2's complement binary on 16 bits. The relation between the longitude X in the range
[-180°, 180°) and the coded number N is:

N = L X 215J

180°

For the listOfCorrectionPoints, the reference point defines the 15 correction point location.
For the arrayOfCorrectionPoints, the reference point defines the northwest corner of the correction point array.
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GNSS-SSR-CorrectionPoints field descriptions

relativeLocationsList
This field specifies the 2™, 37, ..., 64™ correction point location.

deltaLatitude

This field specifies the delta value in latitude of this correction point location relative to the previous point on the list or
the reference point in the case of the first additional point, defined as "correction point location" minus "previous
correction point location" in units of 0.01 degrees.

deltaLongitude

This field specifies the delta value in longitude of this correction point location relative to the previous point on the list
or the reference point in the case of the first additional point, defined as "correction point location" minus "previous
correction point location" in units of 0.01 degrees.

numberOfStepsLatitude, numberOfStepsLongitude
These fields specify the number of steps for latitude and longitude direction respectively.

stepOfLatitude, stepOfLongitude
These fields specify the spacing of the correction points for latitude and longitude respectively. The unit and scale
factor is 0.01 degrees.

bitmaskOfGrids

This field specifies the availability of correction data at the correction points in the array. If a specific bit is enabled (set
to '1"), the correction is available. Only the first numberOfStepsLatitudexnumberOfStepsLongitude bits are used, the
remainder are set to '0". Starting with the northwest corner of the array (top left on a north oriented map) the correction
points are enumerated with row precedence — first row west to east, second row west to east, until last row west to
east — ending with the southeast corner of the array. If the field is omitted all correction points are used and none
omitted.

— GNSS-Integrity-ServiceParameters

The |E GNSS Integrity-ServiceParametersis used by the location server to provide the range of Integrity Risk (IR) for
which the GNSS integrity assistance data are valid.

-- ASNLISTART
GNSS- | ntegrity-Servi ceParaneters-r17 ::= SEQUENCE {

irMni mumr17 | NTEGER (0. . 255),

i rMaxi mumr17 I NTEGER (0. .255),
}
-- ASNLISTOP

GNSS-Integrity-ServiceParameters field descriptions
irMinimum

This field specifies the Minimum Integrity Risk (IR) which is the minimum IR for which the error bounds provided in the
IEs TBD are valid.
The IR is calculated by P = 10=°%*" where n is the value of irMinimum and the range is 10*°? to 1.

irMaximum

This field specifies the Maximum Integrity Risk (IR) which is the maximum IR for which the error bounds provided in
the IEs TBD are valid.

The IR is calculated by P = 107°%4" where n is the value of irMaximum and the range is 101°2 to 1.

- GNSS-Integrity-ServiceAlert

The IE GNSS-Integrity-ServiceAlert is used by the location server to indicate whether the corresponding assistance data
can be used for integrity related applications.

- - ASNISTART
GNSS-Integrity-ServiceAl ert-r17 ::= SEQUENCE {
i onospher eDoNot Use-r 17 BOOLEAN,
tropospher eDoNot Use-r 17 BOOLEAN,
}
-- ASNISTOP
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GNSS-Integrity-ServiceAlert field descriptions

ionosphereDoNotUse
This field indicates whether the ionospheric corrections in IE GNSS-SSR-STEC-Correction can be used for integrity
related applications (FALSE) or not (TRUE).

troposphereDoNotUse
This field indicates whether the tropospheric corrections in IE GNSS-SSR-GriddedCorrection can be used for integrity
related applications (FALSE) or not (TRUE).

Editor's Note: FFS on whether to also include a" Service DNU".

GNSS-TimeModelList

The lE GNSS-TimeModelList is used by the location server to provide the GNSS-GNSS system time offset between the
GNSS system time indicated by |IE GNSS-ID in |[E GNSS-GenericAssi stDataElement to the GNSS system time
indicated by 1E gnss-TO-ID. Several GNSS-TimeModel Element |1Es can be included with different gnss-TO-1D fields.
The location server should provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimelD in |[E GNSS
SystemTime in GNSS-ReferenceTime assistance. If the location server does not provide a GNSS-TimeModelList for the
same GNSSID asthe gnss-Timel D in |E GNSS SystemTime in GNSS-ReferenceTime assistance the target device
assumes tAl and tA2 are equal to zero.

-- ASNLISTART
GNSS- Ti meMbdel Li st ::= SEQUENCE (SIZE (1..15)) OF GNSS-Ti neMbdel El enent
GN\SS- Ti reModel El enent :: = SEQUENCE {
gnss- Ti meMbdel Ref Ti me I NTEGER (0. .65535),
t AO | NTEGER (- 67108864..67108863),
t Al | NTEGER (- 4096. . 4095) OPTIONAL, -- Need ON
t A2 | NTEGER (- 64. .63) OPTI ONAL, -- Need ON
gnss-TO- | D | NTEGER (1..15),
weekNunmber I NTEGER (0. .8191) OPTI ONAL, -- Need ON
del taT | NTEGER (- 128..127) OPTIONAL, -- Need ON
}
-- ASNISTOP

GNSS-TimeModelElement field descriptions

gnss-TimeModelRefTime

This field specifies the reference time of week for GNSS-TimeModelElement and it is given in GNSS specific system
time.

Scale factor 2* seconds.

tAO
This field specifies the bias coefficient of the GNSS-TimeModelElement.
Scale factor 23 seconds.

tAl
This field specifies the drift coefficient of the GNSS-TimeModelElement.
Scale factor of 2-5! seconds/second.

tA2
This field specifies the drift rate correction coefficient of the GNSS-TimeModelElement.
Scale factor of 2-58 seconds/second?.

gnss-TO-ID

This field specifies the GNSS system time of the GNSS for which the GNSS-TimeModelElement is applicable. GNSS-
TimeModelElement contains parameters to convert GNSS system time from the system indicated by GNSS-ID to
GNSS system time indicated by gnss-TO-ID. The conversion is defined in [4,5,6]. See table of gnss-TO-ID to
Indication relation below. NOTE.

weekNumber

This field specifies the reference week of the GNSS-TimeModelElement given in GNSS specific system time. The
location server should include this field, if tAl or tA2 is included.

Scale factor 1 week.

deltaT

This field specifies the integer number of seconds of the GNSS-GNSS time offset provided in the GNSS-
TimeModelElement.

Scale factor 1 second.
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gnss-TO-ID to Indication relation

Value of gnss-TO-ID Indication
GPS

Galileo

QZSS
GLONASS
BDS

NavIC

5 reserved

OO W[IN|F-

7-

[y

NOTE: Thetime relationship between the system time indicated by GNSS-ID and system time indicated by
gnss-TO-ID is given by the following equation:

tenss = te - ( AoceTo + Atseto (e - teeTo + 604800 (WN - WNeeT0)) + A2seto (tE - tecTo +
604800 (WN - WNGgcr10))?)

where

tenss is the system time of week for the GNSS indicated by gnss-TO-ID.

te is the system time of week for the GNSS indicated by GNSS-ID.

WN isthe week number of the GNSS system time indicated by GNSS-ID corresponding to the te.

teeTo is the system time of week for the time model datain the GNSS time indicated by GNSS-ID
and given by the gnss-TimeModel RefTime field.

WNegero isthe week number for the time model datain the GNSS time indicated by GNSS 1D
corresponding to the tegTo and given by the weekNumber field.

Aoceto  isgiven by thetAQ field.

Aiceto  isgiven by thetAl field.

Azccto  isgiven by thetA2 field.

If the tAl and tA2 are not included in the GNSS-TimeModel Element, the target device assumes Aicero and
Aocero are equal to zero.

The GNSS system timesin the |E GNSS-TimeModelList and used in the equation above are al givenin
Time of Week (TOW) and Week Number (WN) in the indicted GNSS specific system time. For
conversion between TOW/WN and Day Number/Time of Day (gnss-DayNumber/gnss-TimeOfDay) a
GNSS week consists of 7 days since the origin of the particular GNSS System time (with the week
number count starting at 0), and a day consists of 86400 seconds.

- GNSS-DifferentialCorrections

The IE GNSS-Differential Corrections is used by the location server to provide differential GNSS corrections to the
target device for a specific GNSS. Differentia corrections can be provided for up to 3 signals per GNSS.

-- ASN1START
G\SS-Di fferential Corrections ::= SEQUENCE {
dgnss- Ref Ti ne | NTEGER (0. .3599),
dgnss- SgnTypelLi st DGNSS- SgnTypeli st ,
}
DGNSS- SgnTypelLi st ::= SEQUENCE (Sl ZE (1..3)) OF DGNSS- SgnTypeEl enent
DGNSS- SgnTypeEl enent :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D,
gnss- St at usHeal t h I NTEGER (0..7),
dgnss- Sat Li st DGNSS- Sat Li st ,
}
DGNSS- Sat Li st ::= SEQUENCE (S| ZE (1..64)) OF DGNSS- CorrectionsEl ement
DGNSS- Correct i onsEl enent :: = SEQUENCE {
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svl D SV-1D,

i od BI T STRING (S| ZE(11)),

udr e I NTEGER (0. . 3),

pseudoRangeCor | NTEGER (-2047..2047),

r angeRat eCor I NTEGER (-127..127),

udr eG owt hRat e | NTEGER (0. .7) OPTI ONAL, -- Need ON

udreVal i di tyTi me I NTEGER (0..7) OPTI ONAL, -- Need ON
}
-- ASNISTOP

GNSS-DifferentialCorrections field descriptions

dgnss-RefTime

This field specifies the time for which the DGNSS corrections are valid, modulo 1 hour. dgnss-RefTime is given in
GNSS specific system time.

Scale factor 1-second.

dgnss-SgnTypelList
This list includes differential correction data for different GNSS signal types, identified by GNSS-SignallD.

gnss-StatusHealth

This field specifies the status of the differential corrections. The values of this field and their respective meanings are
defined as in table gnss-StatusHealth Value to Indication relation below.

The first six values in this field indicate valid differential corrections. When using the values described below, the
"UDRE Scale Factor" value is applied to the UDRE values contained in the element. The purpose is to indicate an
estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGNSS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source.

dgnss-SatList
This list includes differential correction data for different GNSS satellites, identified by SV-ID.

iod
This field specifies the Issue of Data field which contains the identity for the GNSS-NavigationModel.

udre

This field provides an estimate of the uncertainty (1-c) in the corrections for the particular satellite. The value in this
field shall be multiplied by the UDRE Scale Factor in the gnss-StatusHealth field to determine the final UDRE estimate
for the particular satellite. The meanings of the values for this field are shown in the table udre Value to Indication
relation below.

pseudoRangeCor

This field specifies the correction to the pseudorange for the particular satellite at dgnss-RefTime, to. The value of this
field is given in metres and the scale factor is 0.32 metres in the range of +655.04 metres. The method of calculating
this field is described in [11].

If the location server has received a request for GNSS assistance data from a target device which included a request
for the GNSS Navigation Model and DGNSS, the location server shall determine, for each satellite, if the navigation
model stored by the target device is still suitable for use with DGNSS corrections and if so and if DGNSS corrections
are supported the location server should send DGNSS corrections without including the GNSS Navigation Model.
The iod value sent for a satellite shall always be the 10D value that corresponds to the navigation model for which the
pseudo-range corrections are applicable.

The target device shall only use the pseudoRangeCor value when the 10D value received matches its available
navigation model.

Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GNSS-ID
indicates GLONASS).

Scale factor 0.32 metres.

rangeRateCor
This field specifies the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris and clock corrections identified by the iod field. The value of this field is given in metres per second and the
resolution is 0.032 metres/second in the range of £4.064 metres/second. For some time t1 > to, the corrections for iod
are estimated by

PRC(t1, IOD) = PRC(to, I0D) + RRC(to,|OD)-(t1 - to),
and the target device uses this to correct the pseudorange it measures at t1, PRm(t1,10D), by

PR(t1, IOD) = PRm(t1, IOD) + PRC(t1, IOD) .
The location server shall always send the RRC value that corresponds to the PRC value that it sends. The target
device shall only use the RRC value when the iod value received matches its available navigation model.
Scale factor 0.032 metres/second.
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GNSS-DifferentialCorrections field descriptions

udreGrowthRate

This field provides an estimate of the growth rate of uncertainty (1-c) in the corrections for the particular satellite

identified by SV-ID. The estimated UDRE at time value specified in the udreValidityTime t1 is calculated as follows:
UDRE(to+t1) = UDRE(to) x udreGrowthRate ,

where to is the DGNSS Reference Time dgnss-RefTime for which the corrections are valid, t1 is the udreValidityTime

field, UDRE(to) is the value of the udre field, and udreGrowthRate field is the factor as shown in the table Value of

udreGrowthRate to Indication relation below.

udreValidityTime
This field specifies the time when the udreGrowthRate field applies and is included if udreGrowthRate is included. The
meaning of the values for this field is as shown in the table Value of udreValidityTime to Indication relation below.

gnss-StatusHealth Value to Indication relation

gnss- Indication
StatusHealth
Value
000 UDRE Scale Factor=1.0
001 UDRE Scale Factor = 0.75
010 UDRE Scale Factor = 0.5
011 UDRE Scale Factor = 0.3
100 UDRE Scale Factor = 0.2
101 UDRE Scale Factor = 0.1
110 Reference Station Transmission Not Monitored
111 Data is invalid - disregard

udre Value to Indication relation

udre Value Indication
00 UDRE<1.0m
01 1.0m<UDRE<4.0m
10 40m<UDRE<8.0m
11 8.0 m < UDRE

Value of udreGrowthRate to Indication relation

Value of Indication
udreGrowthRate
000 1.5
001 2
010 4
011 6
100 8
101 10
110 12
111 16

Value of udreValidityTime to Indication relation

Value of Indication
udreValidityTime | [seconds]
000 20
001 40
010 80
011 160
100 320
101 640
110 1280
111 2560
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GNSS-NavigationModel

The |IE GNSS-NavigationModel is used by the location server to provide precise navigation data to the GNSS capable
target device. In response to a request from atarget device for GNSS Assistance Data, the location server shall
determine whether to send the navigation model for a particular satellite to atarget device based upon factors like the T-
Toe limit specified by the target device and any request from the target device for DGNSS (see a'so GNSS

Differential Corrections). GNSS Orbit Model can be given in Keplerian parameters or as state vector in Earth-Centered
Earth-Fixed coordinates, dependent on the GNSS-ID and the target device capabilities. The meaning of these parameters
isdefined in relevant ICDs of the particular GNSS and GNSS specific interpretations apply. For example, GPS and
QZSS use the same model parameters but some parameters have a different interpretation [7].

-- ASNISTART

GN\SS- Navi gat i onModel
nonBr oadcast | ndFl ag
gnss-Satel liteList

SEQUENCE {
| NTEGER (0. . 1),
GNSS- NavMbdel Satel |iteList,

}
GNSS- NavMbdel Satel | iteList ::= SEQUENCE (SIZE(1..64)) OF GNSS-NavMbdel Satel | iteEl enent
GN\SS- NavModel Satel |iteEl enment ::= SEQUENCE {

svl D SV-1D,

svHeal t h BI T STRING (Sl ZE(8)),

i od BIT STRING (SI ZE(11)),

gnss- Cl ockModel
gnss- O bi t Model

GNSS- C ockModel ,
G\SS- O bi t Model ,

[[ svHeal thExt-v1240 BI T STRING (Sl ZE(4)) OPTI ONAL -~ Need ON
11

}

GN\SS- C ockModel ::= CHO CE {
st andar dd ockMbdel Li st St andar dCl ockModel Li st , -- Model -1
nav- C ockModel NAV- d ockModel , -- Model -2
chav- Cl ockModel CNAV- O ockMbdel , -- Model -3
gl onass- d ockModel GLONASS- d ockModel , -- Mbdel -4
sbas- C ockModel SBAS- Cl ockModel , -- Model -5
bds- O ockNbdel - r 12 BDS- O ockModel - r 12, -~ Model -6
bds- d ockModel 2-r 16 BDS- A ockModel 2-r 16, -- Mbdel -7
navi c- Cl ockMbdel -r 16 Navl C- d ockModel -r 16 -- Model -8

}

G\SS- Or bi t Model ::= CHO CE {
kepl eri anSet NavMbdel Kepl eri anSet , -- Model -1
nav- Kepl eri anSet NavMbdel NAV- Kepl eri anSet , -- Model -2
cnav- Kepl eri anSet NavModel CNAV- Kepl eri anSet , -- Model -3
gl onass- ECEF NavModel - GLONASS- ECEF, -- Model -4
sbas- ECEF NavModel - SBAS- ECEF, -- Model -5
.ba.s’-KepI erianSet-r12 NavModel - BDS- Kepl eri anSet -r12, -- Model -6
bds- Kepl eri anSet 2-r 16 NavModel - BDS- Kepl eri anSet 2-r 16, -- Model -7
navi c- Kepl eri anSet-r16 NavMbdel - Navl C- Kepl eri anSet-r16 -- Mbdel -8

}

-- ASNISTOP

GNSS-NavigationModel field descriptions

nonBroadcastindFlag

satellite broadcast.

This field indicates if the GNSS-NavigationModel elements are not derived from satellite broadcast data or are given in
a format not native to the GNSS. A value of 0 means the GNSS-NavigationModel data elements correspond to GNSS
satellite broadcasted data; a value of 1 means the GNSS-NavigationModel data elements are not derived from

gnss-SatelliteList

This list provides ephemeris and clock corrections for GNSS satellites indicated by SV-ID.

svHealth

This field specifies the satellite's current health. The health values are GNSS system specific. The interpretation of
svHealth depends on the GNSS-ID and is as shown in table GNSS to svHealth Bit String(8) relation below.
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GNSS-NavigationModel field descriptions

iod

This field specifies the Issue of Data and contains the identity for GNSS Navigation Model.

In the case of broadcasted GPS NAV ephemeris, the iod contains the IODC as described in [4].

In the case of broadcasted Modernized GPS ephemeris, the iod contains the 11-bit parameter toe as defined in [4,
Table 30-1] [6, Table 3.5-1].

In the case of broadcasted SBAS ephemeris, the iod contains the 8 bits Issue of Data as defined in [10] Message
Type 9.

In the case of broadcasted QZSS QZS-L1 ephemeris, the iod contains the IODC as described in [7].

In the case of broadcasted QZSS QZS-L1C/L2C/L5 ephemeris, the iod contains the 11-bit parameter tee as defined in
[7].

In the case of broadcasted GLONASS ephemeris, the iod contains the parameter tp, as defined in [9].

In the case of broadcasted Galileo ephemeris, the iod contains the 10D index as described in [8].

In the case of broadcasted BDS B1I/B3l ephemeris, the iod contains 11 MSB bits of the tee as defined in [23], [50].

In the case of broadcasted BDS B1C/B2a ephemeris, the iod contains the IODC as described in [39], [49].

In the case of broadcasted NavIC ephemeris, the iod contains 11 MSB bits of the toe as defined in [38].

The interpretation of iod depends on the GNSS-ID and is as shown in table GNSS to iod Bit String(11) relation below.

svHealthExt

This field specifies the satellite's additional current health. The health values are GNSS system specific. The
interpretation of svHealthExt depends on the GNSS-ID and is as shown in table GNSS to svHealthExt Bit String(4)
relation below.

GNSS to svHealth Bit String(8) relation

GNSS svHealth Bit String(8)
Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB) (LSB)
GPS SV Health [4] ‘0’ ‘0’
L1/CAW (reserved) | (reserved)
Modernized L1C Health L1 Health L2 Health L5 Health ‘0 0 ‘0 ‘0
GPS® [6] [4,5] [4,5] [4,5] (reserved) | (reserved) | (reserved) | (reserved)
SBAS® Ranging Corrections Integrity ‘0" ‘0 ‘0" ‘0’ [
On (0),0ff(1) | On(0),0ff(1) | On(0),Off( | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[10] [10] 1)[10]
QZSs® SV Health [7] (] 0
QZS-L1 (reserved) | (reserved)
QzSs® L1C Health L1 Health L2 Health L5 Health 0" 0 0 0"
QZS- [7] [7] [7] [7] (reserved) | (reserved) | (reserved) | (reserved)
L1C/L2C/L5
GLONASS B. (MSB) Fr[9, Table 4.4] (] 0 0
[9, page 30] (reserved) | (reserved) | (reserved)
Galileo E5a Data E5b Data E1-B Data E5a Signal Health {0} ‘0" ‘0’
[8, clause Validity Validity Validity Status (reserved) | (reserved) | (reserved)
5.1.9.3] Status Status Status
BDS® B1lI B1l Health B3l Health 0 ‘0 ‘0 0 ‘0 ‘0
[23] (SatH1) [23], | (SatH1) [23], | (reserved) | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[50] [50]
BDS™ B1C Sat Clock B1C Health B2a 0" 0" 0’ 0’ 0"
[39])/B2a [49] Health [39], [39], [49] Health (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[49] [39],[49]
NavIC L5 health ‘0’ 0 ‘0’ ‘0 ‘0’ ‘0’ ‘0
(reserved) (reserved) | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
Note 1: If GNSS-ID indicates 'gps', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.
Note 2: If GNSS-ID indicates 'gps', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.
If a certain signal is not supported on the satellite indicated by SV-ID, the corresponding health bit shall be set to '1'
(i.e., signal can not be used).
Note 3: svHealth, in the case that GNSS-ID indicates 'sbas', includes the 5 LSBs of the Health included in GEO Almanac
Message Parameters (Type 17) [10].
Note 4: If GNSS-ID indicates 'gzss', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.
Note 5: If GNSS-ID indicates 'gzss', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.
Note 6: If GNSS-ID indicates 'bds', and GNSS Orbit Model-6 is included, this interpretation of svHealth applies.
Note 7: If GNSS-ID indicates 'bds', and GNSS Orbit Model-7 is included, this interpretation of svHealth applies.
GNSS to iod Bit String(11) relation
iod Bit String(11)
GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit 9 Bit 10 Bit 11
(MSB) (LSB)
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GPS L1/CA ‘0’ | Issue of Data, Clock [4]

Modernized toe (SECONdS, Scale factor 300, range 0 — 604500) [4,5,6]

GPS

SBAS 0 o [ o ] Issue of Data ([10], Message Type 9)
QZSS QZS-L1 ‘0’ Issue of Data, Clock [7]

QZSss toe (S€CONdS, scale factor 300, range 0 — 604500) [7]

QZS-

L1C/L2C/L5

GLONASS 0’ o [ o | o ] t, (minutes, scale factor 15) [9]
Galileo ‘0" I0Dnav [8]

BDS B1I/B3I 11 MSB bits of t. (seconds, scale factor 512, range 0 — 604672) [23], [50]
BDS B1C/B2a 0] Issue of Data, Clock [39], [49]

NavIC 11 MSB bits of t. (seconds, scale factor 512) [38]

GNSS to svHealthExt Bit String(4) relation

svHealthExt Bit String(4)
GNSS Bit 1 Bit 2 Bit 3 Bit 4
(MSB) (LSB)
Galileo [8, clause E5b Signal Health Status E1-B Signal Health Status
5.1.9.3]

- StandardClockModelList

-- ASNLISTART
St andar dCl ockModel Li st ::= SEQUENCE (S| ZE(1..2)) OF StandardC ockModel El enent
St andar dCl ockMbdel El enent :: = SEQUENCE {
st anCl ockToc | NTEGER (0. .16383),
st anCl ockAF2 | NTEGER (-32..31),
st anCl ockAF1 | NTEGER (-1048576. . 1048575) ,
st anCl ockAFO | NTEGER (-1073741824..1073741823),
st anCl ockTgd | NTEGER (-512..511) OPTI ONAL, -- Need ON
si sa I NTEGER (0. . 255),
st anModel | D | NTEGER (0. .1) OPTI ONAL, -- Need ON
}
-- ASNISTOP

StandardClockModelList field descriptions

standardClockModelList

gnss-ClockModel Model-1 contains one or two clock model elements. If included, clock Model-1 shall be included
once or twice depending on the target device capability.

If the target device is supporting multiple Galileo signals, the location server shall include both F/Nav and I/Nav clock
models in gnss-ClockModel if the location server assumes the target device to perform location information calculation
using multiple signals.

stanClockToc
Parameter toc defined in [8].
Scale factor 60 seconds.

stanClockAF2
Parameter afz defined in [8].
Scale factor 2-°° seconds/second?.

stanClockAF1
Parameter afi defined in [8].
Scale factor 246 seconds/second.

stanClockAFO
Parameter afo defined in [8].
Scale factor 234 seconds.

stanClockTgd

Parameter Tep, Broadcast Group Delay (BGD), defined in [8].

Scale factor 232 seconds.

This field is required if the target device supports only single frequency Galileo signal.

sisa
Signal-In-Space Accuracy (SISA), defined in [8] clause 5.1.11.
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StandardClockModelList field descriptions

stanModellD

This field specifies the identity of the clock model according to the table Value of stanModellD to Identity relation
below. This field is required if the location server includes both F/Nav and I/Nav Galileo clock models in gnss-
ClockModel.

Value of stanModellD to Identity relation

Value of Identity
stanModellD
0 I/Nav (E1,E5b)
1 F/Nav (E1,E5a)
- NAV-ClockModel
-- ASNLSTART
NAV- d ockModel ::= SEQUENCE {
navToc | NTEGER (0. .37799),
navaf 2 | NTEGER (-128..127),
navaf 1 I NTEGER (-32768. .32767),
navaf 0 I NTEGER (-2097152..2097151),
navTgd | NTEGER (-128..127),
}
-- ASNISTOP
NAV-ClockModel field descriptions
navToc

Parameter toc, time of clock (seconds) [4,7]
Scale factor 2* seconds.

navaf2
Parameter ar, clock correction polynomial coefficient (sec/sec?) [4,7].
Scale factor 2-5° seconds/second?.

navafl
Parameter as, clock correction polynomial coefficient (sec/sec) [4,7].
Scale factor 2% seconds/second.

navaf0
Parameter ar, clock correction polynomial coefficient (seconds) [4,7].
Scale factor 23! seconds.

navTgd
Parameter Tep, group delay (seconds) [4,7].
Scale factor 23! seconds.

— CNAV-ClockModel

-- ASNLISTART
CNAV- Cl ockModel ::= SEQUENCE {
chavToc I NTEGER (0. .2015),
cnavTop I NTEGER (0. .2015),
cnavURAO | NTEGER (-16..15),
cnavURAL I NTEGER (0. .7),
cnavURA2 I NTEGER (0. .7),
chavAf 2 I NTEGER (-512..511),
cnavAf 1 | NTEGER (-524288. .524287),
cnavAf 0 | NTEGER (-33554432. .33554431),
chavTgd | NTEGER (-4096. . 4095),
cnavl SC 1cp | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 1cd | NTEGER (-4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 1ca | NTEGER (-4096. . 4095) OPTI ONAL, -- Need ON
cnavl SC 2c | NTEGER (-4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 5i 5 | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
ON

cnavl SCl 595 | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need
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}
-- ASNISTCP

CNAV-ClockModel field descriptions

cnavToc
Parameter toc, clock data reference time of week (seconds) [4,5,6,7].
Scale factor 300 seconds.

cnavTop
Parameter top, clock data predict time of week (seconds) [4,5,6,7].
Scale factor 300 seconds

cnavURAO
Parameter URAqc Index, SV clock accuracy index (dimensionless) [4,5,6,7].

chavURA1
Parameter URAoc1 Index, SV clock accuracy change index (dimensionless) [4,5,6,7].

cnavURA2
Parameter URAoc2 Index, SV clock accuracy change rate index (dimensionless) [4,5,6,7].

cnavAf2
Parameter ar-n, SV clock drift rate correction coefficient (sec/sec?) [4,5,6,7].
Scale factor 2-%° seconds/second?.

cnavAfl
Parameter afn-n, SV clock drift correction coefficient (sec/sec) [4,5,6,7].
Scale factor 248 seconds/second.

cnavAfo
Parameter afr-n, SV clock bias correction coefficient (seconds) [4,5,6,7].
Scale factor 23 seconds.

cnavTgd
Parameter Tep, Group delay correction (seconds) [4,5,6,7].
Scale factor 2-3% seconds.

cnavISClicp

Parameter ISCLicp, inter signal group delay correction (seconds) [6,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L1c signal.

cnaviISClicd

Parameter ISCuicp, inter signal group delay correction (seconds) [6,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L1c signal.

cnaviISCllca

Parameter ISCLic/a, inter signal group delay correction (seconds) [4,5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L1ca signal.

cnavISCl2c

Parameter ISCi2c, inter signal group delay correction (seconds) [4,5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L2c signal.

cnavISCI5i5

Parameter ISCysis, inter signal group delay correction (seconds) [5,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L5 signal.

cnavISCl5g5

Parameter ISCisqs, inter signal group delay correction (seconds) [5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L5 signal.

- GLONASS-ClockModel

- - ASN1START
GLONASS- d ockModel ::= SEQUENCE {
gl oTau | NTEGER (-2097152..2097151),
gl oGamma | NTEGER (-1024..1023),
gl oDel t aTau | NTEGER (- 16. . 15) OPTI ONAL, -- Need ON
}
-- ASNLISTOP
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GLONASS-ClockModel field descriptions

gloTau
Parameter tn(tb), satellite clock offset (seconds) [9].
Scale factor 2-3° seconds.

gloGamma
Parameter yn(tb), relative frequency offset from nominal value (dimensionless) [9].
Scale factor 240

gloDeltaTau

Parameter Atn, time difference between transmission in G2 and G1 (seconds) [9].

Scale factor 230 seconds.

The location server should include this parameter if the target device is dual frequency GLONASS receiver capable.

— SBAS-ClockModel

-- ASNLSTART
SBAS- Cl ockModel ::= SEQUENCE {

sbasTo | NTEGER (0. .5399),

sbasAgf o | NTEGER (-2048. .2047),

sbasAgf 1 I NTEGER (-128..127),
}
-- ASNLSTCP

SBAS-ClockModel field descriptions
sbasTo

Parameter to [10].
Scale factor 16 seconds.

sbasAgfo
Parameter acro [10].
Scale factor 2-3 seconds.

sbasAgfl
Parameter ac [10].
Scale factor 2-4° seconds/second.

- BDS-ClockModel
The IE BDS-ClockModel is used for BDS B1l defined in [23] and BDS B3I defined in [50].

-- ASNISTART

BDS- Ol ockMbdel -r 12 : : = SEQUENCE {
bdsAQDC- r 12 I NTEGER (0. . 31),
bdsToc-r 12 | NTEGER (0. . 131071),
bdsAO-r 12 | NTEGER (- 8388608. . 8388607) ,
bdsAL-r 12 | NTEGER (- 2097152, . 2097151) |
bdsA2-r 12 | NTEGER (- 1024. . 1023),
bdsTgd1-r 12 | NTEGER (-512..511),
[[ bdsTgd2-r16 | NTEGER (-512. .511) OPTI ONAL -~ Need ON
11

}

-~ ASNLISTOP

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 152 ETSI TS 137 355 V17.0.0 (2022-05)

BDS-ClockModel field descriptions

bdsAODC
Parameter Age of Data, Clock (AODC), see [23], [50], Table 5-6.

bdsToc
Parameter Toc, Time of clock (seconds) [23], [50].
Scale factor 22 seconds.

bdsAO
Parameter ao, Clock correction polynomial coefficient (seconds) [23], [50].
Scale factor 23 seconds.

bdsAl
Parameter a1, Clock correction polynomial coefficient (sec/sec) [23], [50].
Scale factor 2-°° sec/sec.

bdsA2
Parameter a2, Clock correction polynomial coefficient (sec/sec?) [23], [50].
Scale factor 2% sec/sec?.

bdsTgdl
Parameter Equipment group delay differential Tep1 [23], [50].
Scale factor is 0.1 nanosecond.

bdsTgd2
Parameter Equipment group delay differential Tep2 [23], [50].
Scale factor is 0.1 nanosecond.

- BDS-ClockModel2
The |IE BDS-ClockModel2 is used for BDS B1C defined in [39] and BDS B2a defined in [49].

-- ASNLISTART

BDS- A ockModel 2-r 16 :: = SEQUENCE {
bdsToc-r 16 | NTEGER (0. .2047),
bdsAO-r 16 | NTEGER (-16777216..16777215),
bdsAl-r 16 I NTEGER (-2097152..2097151),
bdsA2-r 16 I NTEGER (-1024..1023),

bdsTgdB1Cp-r16 | NTEGER (- 2048. . 2047),
bdsl scB1Cd-r16 | NTEGER (- 2048. . 2047),

[[ bdsTgdB2ap-r17 | NTEGER (- 2048. .2047) OPTIONAL, -- Need ON
bdsl scB2ad-r17 | NTEGER (-2048..2047) OPTIONAL  -- Need ON
1]
}
-- ASNISTOP
BDS-ClockModel? field descriptions
bdsToc

Parameter Toc, Clock correction parameters reference time (seconds), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 300 seconds.

bdsAO
Parameter ao, Satellite clock time bias correction coefficient (seconds), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 2-3* seconds.

bdsAl
Parameter ai, Satellite clock time drift correction coefficient (sec/sec), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 250 sec/sec.

bdsA2
Parameter a2, Satellite clock time drift rate correction coefficient (sec/sec?), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 2-%6 sec/sec?.

bdsTgdB1Cp
Parameter Tepeicp Group delay differential of the B1C pilot component (seconds), see [39], 7.6.1 and [49], 7.6.1.
Scale factor is 2-** seconds.

bdslscB1Cd
Parameter ISCsicd Group delay differential between the B1C data and pilot components (seconds), see [39], 7.6.1.
Scale factor is 2-** seconds.

bdsTgdB2ap
Parameter Tepe2ap Group delay differential of the B2a pilot component (seconds), see [39], 7.6.1 and [49], 7.6.1.
Scale factor is 234 seconds.

bdslscB2ad
Parameter ISC.... Group delay differential between the B2a data and pilot components (seconds), see [49], 7.6.1.
Scale factor is 2-**seconds.
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- NavIC-ClockModel

-- ASNLSTART
Navl C- Cl ockMbdel -r 16 :: = SEQUENCE {
navi c- Toc-r 16 | NTEGER (0. .65535),
navi c- af 2-r 16 | NTEGER (-128..127),
navi c-af 1-r 16 I NTEGER (-32768. .32767),
navi c-af 0-r 16 I NTEGER (-2097152..2097151),
navi c- Tgd-r 16 | NTEGER (-128..127),
}
-- ASNISTOP
NavIC-ClockModel field descriptions
navic-Toc
Parameter toc, time of clock (seconds) [38], Table-11.
Scale factor 2* seconds.
navic-af2
Parameter ar, clock correction polynomial coefficient (sec/sec?) [38].
Scale factor 2% seconds/second?.
navic-afl
Parameter as, clock correction polynomial coefficient (sec/sec) [38].
Scale factor 2-*3 seconds/second.
navic-af0
Parameter aro, clock correction polynomial coefficient (seconds) [38].
Scale factor 2-3! seconds.
navic-Tgd
Parameter Tep, group delay (seconds) [38].
Scale factor 2-3! seconds.
- NavModelKeplerianSet
-- ASNLSTART
NavMbdel Kepl eri anSet ::= SEQUENCE {
kepl er Toe I NTEGER (0 .. 16383),
kepl er W | NTEGER (-2147483648. . 2147483647),
kepl er Del t aN | NTEGER (-32768. .32767),
kepl er MD | NTEGER (-2147483648. .2147483647),
kepl er OnegaDot | NTEGER (- 8388608.. 8388607),
kepl erE I NTEGER (0. .4294967295),
kepl er | Dot | NTEGER (-8192..8191),
kepl er APower Hal f | NTEGER (0.. 4294967295),
keplerl0 | NTEGER (-2147483648. .2147483647),
kepl er Onega0 | NTEGER (-2147483648. . 2147483647),
kepl erCrs | NTEGER (-32768. .32767),
keplerC s | NTEGER (-32768. .32767),
kepl er Cus | NTEGER (-32768. .32767),
keplerCrc | NTEGER (-32768. .32767),
keplerCic | NTEGER (-32768. .32767),
kepl er Cuc | NTEGER (-32768. .32767),
}
-- ASNISTOP
NavModelKeplerianSet field descriptions
keplerToe

Parameter tge, time-of-ephemeris in seconds [8].
Scale factor 60 seconds.

keplerw
Parameter o, argument of perigee (semi-circles) [8].
Scale factor 23! semi-circles.
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NavModelKeplerianSet field descriptions

keplerDeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [8].
Scale factor 2% semi-circles/second.

keplerMO
Parameter Mg, mean anomaly at reference time (semi-circles) [8].
Scale factor 23! semi-circles.

keplerOmegaDot
Parameter OMEGAdot, rate of change of right ascension (semi-circles/sec) [8].
Scale factor 2-*3 semi-circles/second.

keplerE
Parameter e, eccentricity [8].
Scale factor 2-3.

KepleriDot
Parameter Idot, rate of change of inclination angle (semi-circles/sec) [8].
Scale factor 2% semi-circles/second.

keplerAPowerHalf
Parameter sqrtA, square root of semi-major Axis in (metres) * [8].
Scale factor 21 metres*.

keplerlO
Parameter ig, inclination angle at reference time (semi-circles) [8].
Scale factor 23! semi-circles.

keplerOmega0
Parameter OMEGA(, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [8].
Scale factor 23! semi-circles.

keplerCrs
Parameter Cys, amplitude of the sine harmonic correction term to the orbit radius (metres) [8].
Scale factor 2° metres.

keplerCis
Parameter Cjs, amplitude of the sine harmonic correction term to the angle of inclination (radians) [8].
Scale factor 2-2° radians.

keplerCus
Parameter Cys, amplitude of the sine harmonic correction term to the argument of latitude (radians) [8].
Scale factor 2-2° radians.

keplerCrc
Parameter Cc, amplitude of the cosine harmonic correction term to the orbit radius (metres) [8].
Scale factor 2° metres.

keplerCic
Parameter Cjc, amplitude of the cosine harmonic correction term to the angle of inclination (radians) [8].
Scale factor 2-2° radians.

keplerCuc
Parameter Cyc, amplitude of the cosine harmonic correction term to the argument of latitude (radians) [8].
Scale factor 2-2° radians.

- NavModelNAV-KeplerianSet

- - ASN1START
NavMbdel NAV- Kepl eri anSet ::= SEQUENCE {
navURA | NTEGER (0. . 15),
navFit Fl ag I NTEGER (0. .1),
navToe | NTEGER (0. .37799),
navQOrega | NTEGER (-2147483648. .2147483647),
navDel t aN | NTEGER (- 32768. . 32767),
navM | NTEGER (-2147483648. .2147483647),
navOregaADot | NTEGER ( - 8388608. . 8388607) ,
navE | NTEGER (0. .4294967295),
nav| Dot | NTEGER (-8192..8191),
navAPower Hal f I NTEGER (0. .4294967295),
navl 0 | NTEGER (-2147483648. .2147483647),
navOregaA0 | NTEGER (-2147483648. .2147483647),
navCrs | NTEGER (- 32768. . 32767),
navC s | NTEGER (-32768. . 32767),
navCus | NTEGER (-32768. .32767),
navCrc | NTEGER (- 32768. . 32767),
navC c | NTEGER (- 32768. . 32767),
navCuc | NTEGER (- 32768. . 32767),

addNAVpar am SEQUENCE {
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ephenCodeOnlL2 I NTEGER (0. . 3),

ephenl2Pf | ag I NTEGER (0. .1),
ephenBF1Rsvd SEQUENCE {
reservedl | NTEGER (0. .8388607), -- 23-bit field
reserved2 I NTEGER (O..16777215), -- 24-bit field
reserved3 I NTEGER (O..16777215), -- 24-bit field
reserved4 | NTEGER (0. .65535) -- 16-bit field
b,
ephemACDA I NTEGER (0. . 31)
}  OPTI ONAL, -- Need ON
}
-- ASNISTOP
NavModelNAV-KeplerianSet field descriptions
navURA
Parameter URA Index, SV accuracy (dimensionless) [4,7].
navFitFlag
Parameter Fit Interval Flag, fit interval indication (dimensionless) [4,7]
navToe

Parameter toe, time of ephemeris (seconds) [4,7].
Scale factor 24 seconds.

navOmega
Parameter o, argument of perigee (semi-circles) [4,7].
Scale factor 23! semi-circles.

navDeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [4,7].
Scale factor 22 semi-circles/second.

navMoO
Parameter Mo, mean anomaly at reference time (semi-circles) [4,7].
Scale factor 2-3! semi-circles.

navOmegaADot

Parameter {2, rate of right ascension (semi-circles/sec) [4,7].
Scale factor 2-*3 semi-circles/second.

navEk
Parameter e, eccentricity (dimensionless) [4,7].
Scale factor 2-3.

navlDot
Parameter IDOT, rate of inclination angle (semi-circles/sec) [4,7].
Scale factor 243 semi-circles/second.

navAPowerHalf

Parameter +/ A, square root of semi-major axis (metres’?) [4,7].
Scale factor 2°° metres™.

navlO
Parameter io, inclination angle at reference time (semi-circles) [4,7].
Scale factor 2-3! semi-circles.

navOmegaAO
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [4,7].
Scale factor 2-3! semi-circles.

navCrs
Parameter Crs, amplitude of sine harmonic correction term to the orbit radius (metres) [4,7].
Scale factor 2° metres.

navCis
Parameter Cis, amplitude of sine harmonic correction term to the angle of inclination (radians) [4,7].
Scale factor 2-2° radians.

navCus
Parameter Cus, amplitude of sine harmonic correction term to the argument of latitude (radians) [4,7].
Scale factor 2-2° radians.

navCrc
Parameter Cr, amplitude of cosine harmonic correction term to the orbit radius (metres) [4,7].
Scale factor 2° metres.

navCic
Parameter Cic, amplitude of cosine harmonic correction term to the angle of inclination (radians) [4,7].
Scale factor 2-2° radians.
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NavModelNAV-KeplerianSet field descriptions

navCuc
Parameter Cuc, amplitude of cosine harmonic correction term to the argument of latitude (radians) [4,7].
Scale factor 2-2° radians.

addNAVparam

These fields include data and reserved bits in the GPS NAV message [4,14].

These additional navigation parameters, if provided by the location server, allow the target device to perform data
wipe-off similar to what is done by the target device with the GNSS-DataBitAssistance.

- NavModelCNAV-KeplerianSet

-- ASNISTART

NavMbdel CNAV- Kepl eri anSet

chavTop
cnavURAI ndex
cnavDel t aA
chavAdot
chavDel t aNo
chavDel t aNoDot
cnavMb

cnavE
cnhavOrega
cnavOVEGAO
cnavDel t aOregaDot
cnavl o

: 1= SEQUENCE {

| NTEGER (0. . 2015),

| NTEGER (- 16. . 15),

| NTEGER (- 33554432. . 33554431) ,

| NTEGER (- 16777216. . 16777215),

| NTEGER ( - 65536. . 65535) ,

| NTEGER (- 4194304. . 4194303),

| NTEGER (- 4294967296. . 4294967295) ,
| NTEGER (0. . 8589934591) ,

| NTEGER (- 4294967296. . 4294967295) ,
| NTEGER (- 4294967296. . 4294967295) ,
| NTEGER (- 65536. . 65535)

| NTEGER (- 4294967296. . 4294967295) ,

cnavl oDot | NTEGER (-16384..16383),
cnavCGi s | NTEGER (-32768. .32767),
cnavd ¢ | NTEGER (-32768. .32767),
cnavCrs | NTEGER (- 8388608. . 8388607) ,
cnavCrc | NTEGER (- 8388608. . 8388607),
cnavCus | NTEGER (-1048576..1048575),
cnavCuc | NTEGER (-1048576. .1048575),
}
-- ASNLSTOP
NavModelCNAV-KeplerianSet field descriptions
cnavTop

Parameter top, data predict time of week (seconds) [4,5,6,7].
Scale factor 300 seconds.

cnavURAiIndex
Parameter URAoe Index, SV accuracy (dimensionless) [4,5,6,7].

cnavDeltaA
Parameter AA, semi-major axis difference at reference time (metres) [4,5,6,7].
Scale factor 2° metres.

cnhavAdot

Parameter A, change rate in semi-major axis (metres/second) [4,5,6,7].
Scale factor 221 metres/second.

cnavDeltaNo

Parameter Ano, mean motion difference from computed value at reference time (semi-circles/sec) [4,5,6,7].
Scale factor 24 semi-circles/second.

cnavDeltaNoDot
Parameter Aﬁo , rate of mean motion difference from computed value (semi-circles/sec?) [4,5,6,7].
Scale factor 257 semi-circles/second?.

cnhavMo
Parameter Mo-n, mean anomaly at reference time (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.

chavEk
Parameter en, eccentricity (dimensionless) [4,5,6,7].
Scale factor 2-34,

chavOmega
Parameter wn, argument of perigee (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.
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NavModelCNAV-KeplerianSet field descriptions

chavOMEGAO
Parameter Qo-n, reference right ascension angle (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.

cnavDeltaOmegaDot

Parameter ALY, rate of right ascension difference (semi-circles/sec) [4,5,6,7].
Scale factor 244 semi-circles/second.

chavlo
Parameter io-n, inclination angle at reference time (semi-circles) [4,5,6,7].
Scale factor 232 semi-circles.

cnavloDot
Parameter lo-n-DOT, rate of inclination angle (semi-circles/sec) [4,5,6,7].
Scale factor 2-** semi-circles/second.

cnavCis
Parameter Cis-n, amplitude of sine harmonic correction term to the angle of inclination (radians) [4,5,6,7].
Scale factor 2-3° radians.

cnavCic
Parameter Cic-n, amplitude of cosine harmonic correction term to the angle of inclination (radians) [4,5,6,7].
Scale factor 2% radians.

chavCrs
Parameter Cis.n, amplitude of sine harmonic correction term to the orbit radius (metres) [4,5,6,7].
Scale factor 28 metres.

cnavCrc
Parameter Crc.n, amplitude of cosine harmonic correction term to the orbit radius (metres) [4,5,6,7].
Scale factor 28 metres.

cnavCus
Parameter Cus-n, amplitude of the sine harmonic correction term to the argument of latitude (radians) [4,5,6,7].
Scale factor 2-3° radians.

cnavCuc
Parameter Cuc-n, amplitude of cosine harmonic correction term to the argument of latitude (radians) [4,5,6,7].
Scale factor 2% radians.

- NavModel-GLONASS-ECEF

-- ASN1ISTART

NavMbdel - GLONASS- ECEF : : = SEQUENCE {
gl oEn I NTEGER (0. .31),
gl oP1 BI T STRING (S| ZE(2)),
gl oP2 BOOLEAN,
gl oM I NTEGER (0. . 3),
gl oX | NTEGER (- 67108864. .67108863),
gl oXdot | NTEGER ( - 8388608. . 8388607) ,
gl oXdot dot I NTEGER (- 16..15),
gl oY | NTEGER (-67108864. .67108863),
gl oYdot | NTEGER ( - 8388608. . 8388607) ,
gl oYdot dot | NTEGER (- 16. . 15),
gl oz | NTEGER (-67108864. .67108863),
gl oZdot | NTEGER (- 8388608. . 8388607) ,
gl ozdot dot | NTEGER (- 16. . 15),

}

-- ASNISTOP

NavModel-GLONASS-ECEF field descriptions
gloEn

Parameter En, age of data (days) [9].
Scale factor 1 days.

gloP1
Parameter P1, time interval between two adjacent values of t, (minutes) [9].

gloP2
Parameter P2, change of t, flag (dimensionless) [9].

gloM
Parameter M, type of satellite (dimensionless) [9].
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NavModel-GLONASS-ECEF field descriptions

gloX
Parameter X, (tb) , X-coordinate of satellite at time t, (kilometres) [9].
Scale factor 2! kilometres.

gloXdot
Parameter Xn (tb) , X-coordinate of satellite velocity at time t» (kilometres/second) [9].
Scale factor 22° kilometres/second.

gloXdotdot
Parameter X (tb) , X-coordinate of satellite acceleration at time t» (kilometres/second?) [9].
Scale factor 2-* kilometres/second?.

gloy
Parameter Y, (tb) , y-coordinate of satellite at time t» (kilometres) [9].
Scale factor 21! kilometres.

gloYdot
Parameter yn (tb) , y-coordinate of satellite velocity at time t» (kilometres/second) [9].
Scale factor 2-2° kilometres/second.

gloYdotdot
Parameter yn (tb) , y-coordinate of satellite acceleration at time t» (kilometres/second?) [9].
Scale factor 2-%° kilometres/second?.

gloz
Parameter Z, (tb) , Z-coordinate of satellite at time t, (kilometres) [9].
Scale factor 2-* kilometres.

gloZdot
Parameter Zn (tb) , Z-coordinate of satellite velocity at time t» (kilometres/second) [9].
Scale factor 2-2° kilometres/second.

gloZdotdot
Parameter Z, (tb) , z-coordinate of satellite acceleration at time t» (kilometres/second?) [9].

Scale factor 2-3° kilometres/second?.

- NavModel-SBAS-ECEF

-- ASNLSTART
NavMbdel - SBAS- ECEF : : = SEQUENCE {
sbasTo I NTEGER (0. .5399) OPTI ONAL, -- Cond d ockModel
sbasAccur acy BI T STRI NG (S| ZE(4)),
sbasXg | NTEGER (-536870912. .536870911),
sbasYg | NTEGER (-536870912. . 536870911),
sbasZg | NTEGER (-16777216..16777215),
sbas XgDot I NTEGER (- 65536. . 65535) ,
sbas YgDot I NTEGER (- 65536. . 65535) ,
sbasZgDot I NTEGER (-131072..131071),
sbasXgDot Dot I NTEGER (-512..511),
sbagYgDot Dot I NTEGER (-512..511),
shasZgDot Dot I NTEGER (-512..511),
}
-- ASNLISTOP
Conditional presence Explanation
ClockModel This field is mandatory present if gnss-ClockModel Model-5 is not included; otherwise it is
not present.
NavModel-SBAS-ECEF field descriptions
sbasTo
Parameter to, time of applicability (seconds) [10].
Scale factor 16 seconds.
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NavModel-SBAS-ECEF field descriptions

sbasAccuracy
Parameter Accuracy, (dimensionless) [10].

sbasXg
Parameter Xg, (metres) [10].
Scale factor 0.08 metres.

sbasYg
Parameter Yg, (metres) [10].
Scale factor 0.08 metres.

sbasZg
Parameter Zg, (metres) [10].
Scale factor 0.4 metres.

sbasXgDot
Parameter Xg, Rate-of-Change, (metres/second) [10].
Scale factor 0.000625 metres/second.

sbasYgDot
Parameter Yg, Rate-of-Change, (metres/second) [10]
Scale factor 0.000625 metres/second.

sbaszgDot
Parameter Zg, Rate-of-Change, (metres/second) [10].
Scale factor 0.004 metres/second.

sbasXgDotDot
Parameter X, Acceleration, (metres/second?) [10].
Scale factor 0.0000125 metres/second?.

sbagYgDotDot
Parameter Ye, Acceleration, (metres/second?) [10].
Scale factor 0.0000125 metres/second?.

sbaszZgDotDot
Parameter Zc Acceleration, (metres/second?) [10].
Scale factor 0.0000625 metres/second?.

NavModel-BDS-KeplerianSet

The IE NavModel-BDS-KeplerianSet is used for BDS B1l defined in [23], [50].

- - ASNISTART

NavMbdel - BDS- Kepl eri anSet -r12 ::= SEQUENCE {
bdsACDE-r 12 | NTEGER (0. . 31),
bdsURAI -1 12 | NTEGER (0. . 15),
bdsToe-r12 I NTEGER (0. .131071),
bdsAPower Hal f -r 12 I NTEGER (0. .4294967295),
bdsE-r 12 I NTEGER (0. .4294967295),
bdsWr 12 | NTEGER (-2147483648. .2147483647),
bdsDel t aN-r 12 | NTEGER (-32768. .32767),
bdsMD-r 12 | NTEGER (-2147483648. .2147483647),
bdsOnegal-r 12 | NTEGER (-2147483648. .2147483647),
bdsOregaDot - r 12 | NTEGER ( - 8388608. . 8388607) ,
bdsl 0-r12 | NTEGER (-2147483648. .2147483647),
bdsl Dot - r 12 I NTEGER (-8192..8191),
bdsCuc-r12 I NTEGER (-131072..131071),
bdsCus-r 12 | NTEGER (-131072..131071),
bdsCrc-r12 | NTEGER (-131072..131071),
bdsCrs-r12 I NTEGER (-131072..131071),
bdsGi c-r12 I NTEGER (-131072..131071),
bdsCi s-r 12 | NTEGER (-131072..131071),

}

-- ASNISTOP
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NavModel-BDS-KeplerianSet field descriptions

bdsAODE
Parameter Age of Data, Ephemeris (AODE), see [23], [50], Table 5-8.

bdsURAI
Parameter URA Index, URA is used to describe the signal-in-space accuracy in metres as defined in [23], [50].

bdsToe
Parameter toe, Ephemeris reference time (seconds) [23], [50].
Scale factor 22 seconds.

bdsAPowerHalf
Parameter AY2, Square root of semi-major axis (metres’?) [23], [50].
Scale factor 2-1° metres’.

bdsE
Parameter e, Eccentricity, dimensionless [23], [50].
Scale factor 2-3.

bdsw
Parameter o, Argument of perigee (semi-circles) [23], [50].
Scale factor 2-3! semi-circles.

bdsDeltaN
Parameter An, Mean motion difference from computed value (semi-circles/sec) [23], [50].
Scale factor 2-*3 semi-circles/second.

bdsMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [23], [50].
Scale factor 23! semi-circles.

bdsOmega0

Parameter Qo, Longitude of ascending node of orbital of plane computed according to reference time (semi-circles)
[23], [50].

Scale factor 2-3! semi-circles.

bdsOmegaDot

Parameter €2, Rate of right ascension (semi-circles/sec) [23], [50].
Scale factor 2-*® semi-circles/second.

bdsl0
Parameter ig, Inclination angle at reference time (semi-circles) [23], [50].
Scale factor 2-3! semi-circles.

bdslIDot
Parameter Idot, Rate of inclination angle (semi-circles/sec) [23], [50].
Scale factor 2-*3 semi-circles/second.

bdsCuc
Parameter Cyc, Amplitude of cosine harmonic correction term to the argument of latitude (radians) [23], [50].

Scale factor 2-3! radians.

bdsCus
Parameter Cys, Amplitude of sine harmonic correction term to the argument of latitude (radians) [23], [50].

Scale factor 2-3! radians.

bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (metres) [23], [50].

Scale factor 2-¢ metres.

bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (metres) [23], [50].
Scale factor 2 metres.

bdsCic
Parameter Cijc, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [23], [50].
Scale factor 23! radians.

bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [23], [50].

Scale factor 2-3! radians.

- NavModel-BDS-KeplerianSet2

The |IE NavModel-BDS-KeplerianSet2 is used for BDS B1C and BDS B2a defined in [39], [49].

-- ASNLISTART
NavMbdel - BDS- Kepl eri anSet 2-r 16 :: = SEQUENCE {
bds| ODE-r 16 I NTEGER (0. . 255),
bdsToe-r 16 | NTEGER (0. .2047),
bdsDel t aA-r 16 | NTEGER (- 33554432. .33554431) ,
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bdsAdot - r 16 | NTEGER (- 16777216. . 16777216),
bdsDel t aNO-r 16 | NTEGER ( - 65536. . 65535) ,
bdsDel t aNOdot - r 16 | NTEGER (- 4194304. . 4194303),
bdsND-r 16 | NTEGER (- 4294967296. . 4294967295) ,
bdsE-r 16 I NTEGER (0. . 8589934591) ,
bdsQrega- r 16 | NTEGER (- 4294967296. . 4294967295) ,
bdsQrega0- r 16 I NTEGER (- 4294967296. . 4294967295) ,
bdsl 0-r 16 | NTEGER (- 4294967296. . 4294967295) ,
bdsQregaDot - r 16 | NTEGER (- 262144. . 262143) ,
bds! ODot - r 16 | NTEGER (- 16384. . 16383),
bdsCuc-r 16 | NTEGER (- 1048576. . 1048575) ,
bdsCus-r 16 | NTEGER (- 1048576. . 1048575) ,
bdsCrc-r 16 | NTEGER ( - 8388608. . 8388607),
bdsCrs-r 16 | NTEGER ( - 8388608. . 8388607) ,
bdsGi c-r 16 | NTEGER (- 32768. . 32767),
bdsGi s-r 16 | NTEGER (- 32768. . 32767),

}

-- ASNISTCP
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NavModel-BDS-KeplerianSet?2 field descriptions

bdsIODE
Parameter, Issue Of Data, Ephemeris (IODE), see [39], 7.4.1 and [49], 7.4.1.

bdsToe
Parameter toe, Ephemeris reference time (seconds), defined in [39], 7.7.1 and [49], 7.7.1.
Scale factor 300 seconds.

bdsDeltaA
Parameter AA, Semi-major axis difference at reference time (metre), defined in [39], 7.7.1 and [49], 7.7.1.
Scale factor 2° metres.

bdsAdot

Parameter A , Change rate in semi-major axis (metre/second), defined in [39], 7.7.1 and [49], 7.7.1.
Scale factor 22! metre/second.
The value 16777216 is not signalled.

bdsDeltaNO

Parameter Ano, Mean motion difference from computed value at reference time (semi-circles /sec), defined in [39],
7.7.1 and [49], 7.7.1.

Scale factor 2-** semi-circles /second.

bdsDeltaNOdot

Parameter Angdot, Rate of mean motion difference from computed value at reference time (semi-circles /sec?), defined
in [39], 7.7.1 and [49], 7.7.1.

Scale factor 257 semi-circles /second?.

bdsMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [39], [49].
Scale factor 232 semi-circles.

bdsE
Parameter e, Eccentricity [39], [49].
Scale factor 234,

bdsOmega
Parameter @, Argument of perigee (semi-circles) [39], [49].
Scale factor 2-32 semi-circles.

bdsOmega0
ParameterQo, Longitude of ascending node of orbital plane at weekly epoch (semi-circles) [39], [49].
Scale factor 232 semi-circles.

bdsl0
Parameter ig, Inclination angle at reference time (semi-circles) [39], [49].
Scale factor 2-32 semi-circles.

bdsOmegaDot

Parameter {2, Rate of right ascension (semi-circles/sec) [39], [49].
Scale factor 244 semi-circles/second.

bdslODot
Parameter iodot, Rate of inclination angle (semi-circles/sec) [39], [49].
Scale factor 2-* semi-circles/second.

bdsCuc
Parameter Cyc, Amplitude of cosine harmonic correction to the argument of latitude (radians) [39], [49].

Scale factor 2-3° radians.

bdsCus
Parameter Cys, Amplitude of sine harmonic correction to the argument of latitude (radians) [39], [49].
Scale factor 2-%° radians.

bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (metres) [39], [49].

Scale factor 28 metres.

bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (metres) [39], [49].
Scale factor 28 metres.

bdsCic
Parameter Cjc, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [39], [49].

Scale factor 2-3° radians.

bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [39], [49].

Scale factor 2-3° radians.
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- NavModel-NavIC-KeplerianSet

-- ASNLSTART
NavMbdel - Navl C- Kepl eri anSet-r16 ::= SEQUENCE {
navi c- Toe-r 16 I NTEGER (0. .65536),
navi c- URAI - r 16 I NTEGER (0. . 15),
navi c- Wr 16 | NTEGER (-2147483648. . 2147483647),
navi c- Del t aN-r 16 | NTEGER (-2097152..2097151),
navi c- MD-r 16 | NTEGER (-2147483648. .2147483647),
navi c- OregaDot - r 16 | NTEGER (-2147483648. . 2147483647),
navi c- E-r 16 I NTEGER (0. .4294967295),
navi c- | Dot -r 16 | NTEGER (-8192..8191),
navi c- APower Hal f - r 16 | NTEGER (0.. 4294967295),
navi c-10-r16 | NTEGER (-2147483648. . 2147483647),
navi c- Orega0- r 16 | NTEGER (-2147483648. . 2147483647),
navi c- Crs-r 16 | NTEGER (-32768. .32767),
navi c-Ci s-r 16 | NTEGER (-32768. .32767),
navi c- Cus-r 16 I NTEGER (-32768. .32767),
navi c-Crc-r 16 I NTEGER (-32768. .32767),
navi c-Cic-r16 | NTEGER (-32768. .32767),
navi c- Cuc-r 16 | NTEGER (-32768. .32767),
}
-- ASNISTOP
NavModel-NavIC-KeplerianSet field descriptions
navic-Toe

Parameter tge, time-of-ephemeris in seconds [38].
Scale factor 24 seconds.

navic-URAI
Parameter User Range Accuracy Index (in metres). This is a one-sigma estimate of the user range errors in the
navigation data for the transmitting satellite as described under clause 6.2.1.4 in [38]

navic-wW
Parameter o, argument of perigee (semi-circles) [38].
Scale factor 23! semi-circles.

navic-DeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [38]
Scale factor 24! semi-circles/second

navic-MO0
Parameter Mg, mean anomaly at reference time (semi-circles) [38]
Scale factor 23! semi-circles.

navic-OmegaDot
Parameter OMEGAdot, rate of change of right ascension (semi-circles/sec) [38]
Scale factor 24! semi-circles/second

navic-E
Parameter e, eccentricity [38]
Scale factor 2-%.

navic-IDot
Parameter Idot, rate of change of inclination angle (semi-circles/sec) [38]
Scale factor 243 semi-circles/second.

navic-APowerHalf
Parameter sqrtA, square root of semi-major Axis in (metres)* [38]
Scale factor 21° metres *.

navic-10
Parameter ig, inclination angle at reference time (semi-circles) [38]
Scale factor 2-3! semi-circles.

navic-Omega0
Parameter OMEGA(, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [38]
Scale factor 2-3! semi-circles.

navic-Crs
Parameter Cys, amplitude of the sine harmonic correction term to the orbit radius (metres) [38]
Scale factor 24 metres

navic-Cis
Parameter Cjs, amplitude of the sine harmonic correction term to the angle of inclination (radians) [38]
Scale factor 2-28 radians
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NavModel-NavIC-KeplerianSet field descriptions

navic-Cus
Parameter Cys, amplitude of the sine harmonic correction term to the argument of latitude (radians) [38]
Scale factor 228 radians

navic-Crc
Parameter C,¢, amplitude of the cosine harmonic correction term to the orbit radius (metres) [38]
Scale factor 24 metres

navic-Cic
Parameter Cjc, amplitude of the cosine harmonic correction term to the angle of inclination (radians) [38]
Scale factor 2-?8 radians

navic-Cuc
Parameter Cyc, amplitude of the cosine harmonic correction term to the argument of latitude (radians) [38]
Scale factor 2?8 radians

- GNSS-RealTimelntegrity

The |IE GNSS-Real Timel ntegrity is used by the location server to provide parameters that describe the real-time status of
the GNSS constellations. GNSS-Real Timel ntegrity data communi cates the health of the GNSS signals to the mobile in
real-time.

The location server shall aways transmit the GNSS-Real Timel ntegrity with the current list of unhealthy signals (i.e., not
only for signals/SV's currently visible at the reference location), for any GNSS positioning attempt and whenever GNSS
assistance data are sent. If the number of bad signals is zero, then the GNSS-Real Timel ntegrity | E shall be omitted.

NOTE 1. If GNSSintegrity assistance data are provided (i.e., any of GNSS-Integrity-ServiceParameters, GNSS-
Integrity-ServiceAlert, ORBIT-IntegrityParameters, SSR-IntegrityOrbitBounds, CLOCK-
IntegrityParameters, SSR-IntegrityClockBounds, SSR-IntegrityCodeBiasBounds, SSR-
IntegrityPhaseBiasBounds, STEC-IntegrityParameters, STEC-IntegrityErrorBounds, SSR-
GriddedCorrectionIntegrityParameters, TropoDelaylntegrityErrorBounds) the following interpretation
of the |[E GNSS Real Timelntegrity applies:

- Absence of the |IE GNSS-Real Timel ntegrity indicates DNU=FAL SE according to the I ntegrity
Principle of Operation specified in clause 8.1.1aof TS 38.305 [40] for all GNSS satellites for
which integrity assistance data are provided.

- Presence of the IE GNSS-Real Timel ntegrity for a GNSS satellite and signal combination indicates
DNU=TRUE for this GNSS satellite and signal combination according to the Integrity Principle of
Operation specified in clause 8.1.1a of TS 38.305 [40].

NOTE 2: The UE assumes that only those satellites for which the GNSS integrity assistance data are provided are
monitored by the network and can be used for integrity related applications.

-- ASNLISTART
G\SS- Real Timel ntegrity ::= SEQUENCE {
gnss- BadSi gnal Li st GNSS- BadSi gnal Li st ,
}
GN\SS- BadSi gnal Li st ::= SEQUENCE (S| ZE(1..64)) OF BadSi gnal El enent
BadSi gnal El enent ::= SEQUENCE {
badSVvl D SV- 1 D,
badSi gnal | D GNSS- Si gnal | Ds OPTI ONAL, -- Need OP
}
-- ASNLISTOP
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GNSS-RealTimelntegrity field descriptions

gnss-BadSignalList
This field specifies a list of satellites with bad signal or signals.

badSVID
This field specifies the GNSS SV-ID of the satellite with bad signal or signals.

badSignallD

This field identifies the bad signal or signals of a satellite. This is represented by a bit string in GNSS-SignallDs, with a
one-value at a bit position means the particular GNSS signal type of the SV is unhealthy; a zero-value means healthy.
Absence of this field means that all signals on the specific SV are bad.

- GNSS-DataBitAssistance

The |[E GNSS-DataBitAssistance is used by the location server to provide data bit assistance data for specific satellite
signals for data wipe-off. The data bits included in the assistance data depends on the GNSS and its signal.

-- ASNLISTART
GN\SS- Dat aBi t Assi st ance :: = SEQUENCE {
gnss- TCD | NTEGER (0. .3599),
gnss- TODf r ac | NTEGER (0. .999) OPTI ONAL, -- Need ON
gnss- Dat aBi t sSat Li st GNSS- Dat aBi t sSat Li st ,
}
GN\SS- Dat aBi t sSat Li st ::= SEQUENCE (S| ZE(1..64))OF G\SS-Dat aBi t sSat El enent
GN\SS- Dat aBi t sSat El enent :: = SEQUENCE {
svl D SV-1 D,
gnss- Dat aBi t sSgnLi st GNSS- Dat aBi t sSgnLi st ,
}
GN\SS- Dat aBi t sSgnLi st ::= SEQUENCE (S| ZE(1..8)) OF GN\SS-Dat aBi t sSgnEl enent
GN\SS- Dat aBi t sSgnEl enent :: = SEQUENCE {
gnss- Si gnal Type GN\SS- Si gnal | D,
gnss-Dat aBits BIT STRING (S| ZE (1..1024)),
}
-- ASNLISTOP

GNSS-DataBitAssistance field descriptions

gnss-TOD

This field specifies the reference time of the first bit of the data in GNSS-DataBitAssistance in integer seconds in
GNSS specific system time, modulo 1 hour.

Scale factor 1 second.

gnhss-TODfrac
This field specifies the fractional part of the gnss-TOD in 1-milli-second resolution.
Scale factor 1 millisecond. The total GNSS TOD is gnss-TOD + gnss-TODfrac.

gnss-DataBitsSatList
This list specifies the data bits for a particular GNSS satellite SV-ID and signal GNSS-SignallD.

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS-DataBitAssistance is given.

gnss-SignalType
This field identifies the GNSS signal type of the GNSS-DataBitAssistance.
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GNSS-DataBitAssistance field descriptions

gnss-DataBits
Data bits are contained in GNSS system and data type specific format.

In the case of GPS L1 C/A, it contains the NAV data modulation bits as defined in [4] .

In the case of Modernized GPS L1C, it contains the encoded and interleaved modulation symbols as defined in [6]
clause 3.2.3.1. In the case of Modernized GPS L2C, it contains either the NAV data modulation bits, the FEC encoded
NAV data modulation symbols, or the FEC encoded CNAYV data modulation symbols, dependent on the current signal
configuration of this satellite as defined in [4, Table 3-11I]. In the case of Modernized GPS L5, it contains the FEC
encoded CNAYV data modulation symbols as defined in [5].

In the case of SBAS, it contains the FEC encoded data modulation symbols as defined in [10].

In the case of QZSS QZS-L1, it contains the NAV data modulation bits as defined in [7] clause 5.2. In the case of
QZSS QZS-L1C, it contains the encoded and interleaved modulation symbols as defined in [7] clause 5.3. In the case
of QZSS QZS-L2C, it contains the encoded modulation symbols as defined in [7] clause 5.5. In the case of QZSS
QZS-L5, it contains the encoded modulation symbols as defined in [7] clause 5.6.

In the case of GLONASS, it contains the 100 sps differentially Manchester encoded modulation symbols as defined in
[9] clause 3.3.2.2.

In the case of Galileo, it contains the FEC encoded and interleaved modulation symbols. The logical levels 1 and 0
correspond to signal levels -1 and +1, respectively.

In the case of BDS B1l, it contains the encoded and interleaved modulation symbols as defined in [23], clause 5.1.3.

In the case of BDS B1C, it contains the encoded and interleaved modulation symbols as defined in [39], clause 6.2.2.
In the case of BDS B2a, it contains the encoded and interleaved modulation symbols as defined in [49], clause 6.2.2.
In the case of BDS B3], it contains the encoded and interleaved modulation symbols as defined in [50], clause 5.1.3.

In the case of NavlIC, it contains the FEC encoded and interleaved Navigation symbols as defined in [38].

- GNSS-AcquisitionAssistance

The IE GNSS-AcquisitionAssistance is used by the location server to provide parameters that enable fast acquisition of
the GNSS signals. Essentially, these parameters describe the range and derivatives from respective satellites to the
reference location at the reference time GNSS-SystemTime provided in |E GNSS-ReferenceTime.

Whenever GNSS-AcquisitionAssistance is provided by the location server, the IE GNSS ReferenceTime shall be
provided as well. E.g., even if the target device request for assistance data includes only arequest for GNSS-
AcquisitionAssistance, the location server shall also provide the corresponding |E GNSS-ReferenceTime.

Figure 6.5.2.2-1 illustrates the relation between some of the fields, using GPS TOW as exemplary reference.

-- ASNLISTART
GNSS- Acqui si tionAssistance :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D,
gnss- Acqui si ti onAssi stList GNSS-Acqui sitionAssistList,
conf i dence-r 10 I NTEGER (0..100)  OPTIONAL  -- Need ON
}
GNSS- Acqui sitionAssistList ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Acqui sitionAssi st El ement
GNSS- Acqui si tionAssi st El ement ::= SEQUENCE {
svl D SV-1D,
doppl er 0 I NTEGER (-2048..2047),
doppl er1 | NTEGER (0. . 63),
doppl er Uncertai nty I NTEGER (0. .4),
codePhase I NTEGER (0. .1022),
i nt CodePhase I NTEGER (0. .127),
codePhaseSear chW ndow | NTEGER (0. .31),
azi mut h I NTEGER (0. .511),
el evati on I NTEGER (0. .127),
codePhase1023 BOOLEAN OPTIONAL,  -- Need OP
doppl er Uncert ai nt yExt -r 10 ENUMERATED { d6o0,
d8o,
d100,
d120,
nol nformation, ... } OPTI ONAL -- Need ON
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}
-- ASNISTCP

GNSS-AcquisitionAssistance field descriptions

gnss-SignallD
This field specifies the GNSS signal for which the acquisition assistance are provided.

gnss-AcquisitionAssistList
These fields provide a list of acquisition assistance data for each GNSS satellite.

confidence

This field specifies the confidence level of the reference location area or volume used to calculate the acquisition
assistance parameters (search windows). A high percentage value (e.g., 98% or more) indicates to the target device
that the provided search windows are reliable. The location server should include this field to indicate the confidence
level of the provided information.

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS-AcquisitionAssistance is given.

doppler0

This field specifies the Doppler (0™ order term) value. A positive value in Doppler defines the increase in satellite
signal frequency due to velocity towards the target device. A negative value in Doppler defines the decrease in
satellite signal frequency due to velocity away from the target device. Doppler is given in unit of m/s by multiplying the
Doppler value in Hz by the nominal wavelength of the assisted signal.

Scale factor 0.5 m/s in the range from -1024 m/s to +1023.5 m/s.

dopplerl

This field specifies the Doppler (1%t order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the target device. A negative value defines the rate of decrease in satellite
signal frequency due to acceleration away from the target device.

Scale factor 1/210 m/s?in the range from -0.2 m/s?to +0.1 m/s?.

Actual value of Doppler (1%t order term) is calculated as (-42 + dopplerl) * 1/210 m/s?, with dopplerl in the range of
0...63.

dopplerUncertainty

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target

device is in the range [Doppler—-Doppler Uncertainty] to [Doppler+Doppler Uncertainty]. Doppler Uncertainty is given in

unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.

Defined values: 2.5 m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer n in the range 0-4 according to:
21(40) m/s; n=0—4.

If the dopplerUncertaintyExt field is present, the target device that supports the dopplerUncertaintyExt shall ignore this

field.

codePhase

This field together with the codePhase1023 field specifies the code phase, in units of milli-seconds, in the range from
0 to 1 millisecond scaled by the nominal chipping rate of the GNSS signal, where increasing values of the field signify
increasing predicted signal code phases, as seen by a receiver at the reference location at the reference time. The
reference location would typically be an a priori estimate of the target device location.

Scale factor 2-1° msin the range from 0 to (1-2-1°) ms.

Note: The value (1-2-1°) ms is encoded using the codePhase1023 IE.

intCodePhase

This field contains integer code phase (expressed modulo 128 ms). The satellite integer milli-seconds code phase
currently being transmitted at the reference time, as seen by a receiver at the reference location is calculated as
reference time (expressed in milli-seconds) minus (intCodePhase + (nx128 ms)), as shown in Figure 6.5.2.2-1, with n
=..-2,-1,0,1,2....

Scale factor 1 msin the range from 0 to 127 ms.

codePhaseSearchWindow

This field contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated target device location but not any uncertainty in reference time. It is defined such that the expected code
phase is in the range [Code Phase—Code Phase Search Window] to [Code Phase+Code Phase Search Window]
given in units of milli-seconds.

Range 0-31, mapping according to the table codePhaseSearchWindow Value to Code Phase Search Window [ms]
relation shown below.

azimuth

This field specifies the azimuth angle. An angle of x degrees means the satellite azimuth a is in the range
(x < a < x+0.703125) degrees.

Scale factor 0.703125 degrees.

elevation

This field specifies the elevation angle. An angle of y degrees means the satellite elevation e is in the range
(y £ e <y+0.703125) degrees.

Scale factor 0.703125 degrees.
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GNSS-AcquisitionAssistance field descriptions

codePhasel1023

This field if set to TRUE indicates that the code phase has the value 1023 x 2-19 = (1-2'1%) ms. This field may only be
set to TRUE if the value provided in the codePhase IE is 1022. If this field is set to FALSE, the code phase is the
value provided in the codePhase IE in the range from 0 to (1 - 2x21%) ms. If this field is not present and the
codePhase IE has the value 1022, the target device may assume that the code phase is between (1 - 2x2-1% and (1 -
219 ms.

dopplerUncertaintyExt

If this field is present, the target device that supports this field shall ignore the dopplerUncertainty field. The location
server should include this field only if supported by the target device.

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target
device is in the range [Doppler-Doppler Uncertainty] to [Doppler+Doppler Uncertainty]. Doppler Uncertainty is given in
unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.
Enumerated values define 60 m/s, 80 m/s, 100 m/s, 120 m/s, and "No Information".

codePhaseSearchWindow Value to Code Phase Search Window [ms] relation

codePhaseSearchWindow Code Phase Search Window [ms]
Value

‘00000 No information
'00001' 0,002
'00010' 0,004
‘00011 0,008
'00100' 0,012
'00101' 0,016
'00110' 0,024
‘00111’ 0,032
'01000' 0,048
'01001' 0,064
'01010' 0,096
‘01011’ 0,128
'01100' 0,164
'01101' 0,200
'01110' 0,250
‘01111 0,300
'10000' 0,360
'10001 0,420
'10010' 0,480
'10011" 0,540
'10100' 0,600
'10101' 0,660
'10110' 0,720
‘10111 0,780
'11000' 0,850
'11001' 1,000
'11010° 1,150
'11011' 1,300
‘11100 1,450
‘11101 1,600
‘11110 1,800
'11111° 2,000
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SVi#1 clock bias |Atsy]
(t = toy—Atsy1) —_—

SV#1 time ty; [ms] < 9997 >< 9998 >< 9999 1o,ooo><10,001><10,002><1o,003 At SVA1
|

SViNsat clock bias |Atsynsat| —p] |—

SV#Nsat time tonea[Ms] | 9997 >< 9998 >< 9999 1o,ooo><10,001><10,002><10,003> At SV#Nsat

1ms l<@— Chosen Reference Epoch in gnssReferenceTime

GPS TOWt[ms] 2997 9998 9999 10,000><10,001><10,002><10,003>< \

~0.6383 ms S 5
3

3

Predicted SV#1 time tu( [ms] >< 9920 >< 9921 992p >< 9923 >< 9924 >< 9925 >< 9926 3
o

GNSS Acquisition Assistance for SV#1: g

! GPS TOW = 10,000 ms (a multiple of 1 ms) S

Exemplary Calculation of predicted ts,: i Code Phase ~ 0.6383 ms f‘f

<

tey = trAtg -t
T: propagation delay from SV to target device
Atsy: Clock Bias

Integer Code Phase = 10,000 — 9922 = 78 ms

Exemplary calculation of expected t.,, [ms] at the

target device:

tsy1 = GPS TOW - Integer Code Phase + Code Phase
=10,000 - 78 + 0.6383 = 9922.6383 ms

Predicted SV#Nsat time tosa[ms] (8924 >< 9925 9926 >< 9927 >< 9928 >< 9929 >< 9930 j
<

~0.7849 ms

Figure 6.5.2.2-1: Exemplary calculation of some GNSS Acquisition Assistance fields.

— GNSS-Almanac

The |IE GNSS-Almanac is used by the location server to provide the coarse, long-term model of the satellite positions
and clocks. The meaning of these parameters is defined in relevant |CDs of the particular GNSS and GNSS specific
interpretations apply. For example, GPS and QZSS use the same model parameters but some parameters have a
different interpretation [7]. GNSS-Almanac is useful for receiver tasks that require coarse accuracy, such as determining
satellite visibility. The model isvalid for up to afew weeks, typically. Sinceit is along-term model, the field should be
provided for al satellites available in the GNSS constellation (i.e., not only for SVsvisible at the reference location and
including SV s flagged as unhealthy in almanac). The completeAlmanacProvided field indicates whether or not the
location server provided amanacs for the complete GNSS constellation.

-- ASNLISTART
GNSS- Al manac :: = SEQUENCE {
weekNunmber | NTEGER (0. . 255) OPTI ONAL, -- Need ON
toa | NTEGER (0. . 255) OPTI ONAL, -- Need ON
i oda I NTEGER (0. . 3) OPTIONAL, -- Need ON
conpl et eAl manacPr ovi ded BOOLEAN,
gnss- Al manacli st GNSS- Al manaclLi st ,
[[ toa-ext-v1240 | NTEGER (256..1023) OPTIONAL,  -- Need ON
i oda- ext -v1240 | NTEGER (4. .15) OPTI ONAL -- Need ON
i
weekNunber - ext -r 16 | NTEGER (256. .8191) OPTI ONAL, -- Need ON
toa-ext 2-r 16 | NTEGER (256. . 65535) OPTI ONAL -- Need ON

11
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GNSS- Al manaclLi st ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Al manacEl enent

GN\SS- Al manacEl enent ::= CHO CE {
kepl eri anAl manacSet Al manacKepl eri anSet , -- Model -1
kepl eri anNAV- Al manac Al manacNAV- Kepl eri anSet , -- Model -2
kepl eri anReducedAl manac Al manacReducedKepl eri anSet, -- Mbdel -3
kepl eri anM di Al manac Al manacM di Al nanacSet , -- Model -4
kepl eri anGLONASS Al manacGLONASS- Al nanacSet, -- Model -5
ecef - SBAS- Al manac Al manacECEF- SBAS- Al nanacSet , - - Mdel - 6
kepI eri anBDS- Al manac-r 12 Al manacBDS- Al nenacSet-r12, -- Mbdel -7
kepl eri anNavl C- Al manac-r 16 Al manacNavl G- Al nanacSet-r16 -- Model -8

}

-- ASNISTOP

GNSS-Almanac field descriptions

weekNumber, weekNumber-ext

This field specifies the almanac reference week number in GNSS specific system time to which the almanac reference
time toa is referenced, modulo 256 weeks. Either weekNumber or weekNumber-ext is required for non-GLONASS
GNSSs.

In the case of Galileo, the almanac reference week number WNa natively contains only the 2 LSB's [8], clause 5.1.10].
In the case of BDS B1C and BDS B2a, the almanac reference week number is defined in [39], 7.9.1 and [49], 7.9.1.

In the case of NavIC, the almanac reference week number is defined in [38].

toa, toa-ext, toa-ext2

In the cases that GNSS-ID does not indicate Galileo or NavIC, this field specifies the almanac reference time given in
GNSS specific system time, in units of seconds with a scale factor of 2'2. toa is required for non-GLONASS GNSSs
when the toa-ext2 is not present.

In the case that GNSS-ID indicates Galileo, this field specifies the almanac reference time given in GNSS specific
system time, in units of seconds with a scale factor of 600 seconds. Either toa or toa-ext is required for Galileo GNSS.
In the case that GNSS-ID indicates NavIC, this field specifies the almanac reference time given in GNSS specific
system time, in units of seconds with a scale factor of 16 seconds [38]. Either toa or toa-ext2 is required for NavIC
GNSS.

ioda, ioda-ext
This field specifies the issue of data. Either ioda or ioda-ext is required for Galileo GNSS.

completeAlmanacProvided
If set to TRUE, the gnss-AlmanacList contains almanacs for the complete GNSS constellation indicated by GNSS-ID.

gnss-AlmanacList
This list contains the almanac model for each GNSS satellite in the GNSS constellation.

AlmanacKeplerianSet

-- ASNLISTART
Al manacKepl eri anSet ::= SEQUENCE {
svi D SV-1 D,
kepAl manacE | NTEGER (0. .2047),
kepAl manacDel t al I NTEGER (-1024..1023),
kepAl manacOregaDot I NTEGER (-1024..1023),
kepSV- St at us| NAV BIT STRING (S| ZE (4)),
kepSV- St at usFNAV BIT STRING (Sl ZE (2)) OPTIONAL, -- Need ON
kepAl manacAPower Hal f | NTEGER (-4096. . 4095),
kepAl manacQOrega0 I NTEGER (-32768. .32767),
kepAl manacW | NTEGER (-32768. .32767),
kepAl manacM | NTEGER (-32768. .32767),
kepAl manacAFO I NTEGER (-32768. .32767),
kepAl manacAF1 I NTEGER (-4096. . 4095),
}
-- ASNLISTOP
AlmanacKeplerianSet field descriptions
sviD

This field identifies the satellite for which the GNSS Almanac Model is given.

kepAlmanacE
Parameter e, eccentricity, dimensionless [8].
Scale factor 2-16,
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AlmanacKeplerianSet field descriptions

kepAlmanacDeltal
Parameter di, inclination at reference time relative to io=56°; semi-circles [8].
Scale factor 214 semi-circles.

kepAlmanacOmegaDot

Parameter {2, rate of change of right ascension (semi-circles/sec) [8].
Scale factor 2-3 semi-circles/seconds.

kepSV-StatusINAV
This field contains the I/NAV signal health status [8], clause 5.1.10 , E5bns and E1-Bns, where E5bns occupies the 2
MSBs in kepSV-StatusINAV, and E1-Bus the two LSBs.

kepSV-StatusFNAV
This field contains the F/NAV signal health status [8], clause 5.1.10 ,E5ans. If the target device is supporting multiple
Galileo signals, the location server shall include this field.

kepAlmanacAPowerHalf

Parameter A(al’?), difference with respect to the square root of the nominal semi-major axis, (metres)ll 2 [8].

Scale factor 29 metres” .

kepAlmanacOmega0
Parameter OMEGAo, longitude of ascending node of orbital plane at weekly epoch (semi-circles) [8].
Scale factor 2-15 semi-circles.

kepAlmanacW
Parameter o, argument of perigee (semi-circles) [8].
Scale factor 2-1° semi-circles.

kepAlmanacMO
Parameter Mo, mean anomaly at reference time (semi-circles) [8].
Scale factor 2-%° semi-circles.

kepAlmanacAFO0
Parameter afo, satellite clock correction bias, seconds [8].
Scale factor 2-1° seconds.

kepAlmanacAF1
Parameter afi, satellite clock correction linear, sec/sec [8].
Scale factor 2-%8 seconds/second.

- AlmanacNAV-KeplerianSet

- - ASN1START

Al manacNAV- Kepl eri anSet ::= SEQUENCE {
svl D SV- 1D,
navAl nE | NTEGER (0. . 65535),
navAl nDel t al I NTEGER (-32768. .32767),
navAl nOVEGADOT I NTEGER (- 32768. .32767),
navAl nSVHeal t h | NTEGER (0. . 255),
navAl nSgrt A | NTEGER (0. .16777215),
navAl nOVEGAo | NTEGER ( - 8388608. . 8388607) ,
navAl nOmega | NTEGER ( - 8388608. . 8388607) ,
navAl nivb | NTEGER ( - 8388608. . 8388607) ,
navAl maf 0 | NTEGER (-1024..1023),
navAl maf 1 I NTEGER (-1024..1023),

}

-- ASNLISTOP
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AlmanacNAV-KeplerianSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

navAlmE
Parameter e, eccentricity, dimensionless [4,7].
Scale factor 221

navAlmDeltal
Parameter di, correction to inclination, semi-circles [4,7].
Scale factor 2-1° semi-circles.

navAImOMEGADOT

Parameter €2, rate of right ascension, semi-circles/sec [4,7].
Scale factor 2-38 semi-circles/second.

navAlmSVHealth
Parameter SV Health, satellite health [4,7].

navAlmSqrtA

Parameter 4/ A, square root of the semi-major axis, metres'?[4,7]
Scale factor 21! metres’.

navAImOMEGAO0
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch, semi-circles [4,7].
Scale factor 2% semi-circles.

navAlmOmega
Parameter w, argument of perigee semi-circles [4,7].
Scale factor 2-2% semi-circles.

navAlmMo
Parameter Mo, mean anomaly at reference time semi-circles [4,7].
Scale factor 22 semi-circles.

navAlmaf0
Parameter ar, apparent satellite clock correction seconds [4,7].
Scale factor 2-2° seconds.

navAlmafl
Parameter asn, apparent satellite clock correction sec/sec [4,7].
Scale factor 238 semi-circles seconds/second.

- AlmanacReducedKeplerianSet

-- ASNLISTART

Al manacReducedKepl eri anSet ::= SEQUENCE {
svl D SV-1D,
redAl nDel t aA I NTEGER (-128..127),
r edAl nOmrega0 I NTEGER (- 64..63),
r edAl nPhi 0 | NTEGER (- 64..63),
redAl mL1Heal th BOOLEAN,
redAl mL2Heal t h BOOLEAN,
redAl nL5Heal t h BOOLEAN,

}

-- ASNISTOP
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AlmanacReducedKeplerianSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

redAlmDeltaA
Parameter da, metres [4], [5], [6], [7], [39], [49].
Scale factor 2*° metres.

redAImOmega0
Parameter Qo, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2-¢ semi-circles.

redAImPhi0
Parameter ®o, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 26 semi-circles.

redAlmL1Health

Parameter L1 Health, dimensionless [4], [5], [6], [7]-

If GNSS-ID = BDS, this field indicates the Satellite clock health state (the 8th bit) defined in table 7-14 [39] for BDS
B1C and in table 7-14 [49] for BDS B2a.

redAlmL2Health

Parameter L2 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B1C signal health state (the 7th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

redAlmL5Health

Parameter L5 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B2a signal health state (the 6th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

- AlmanacMidiAlmanacSet

-- ASNLSTART

Al manacM di Al manacSet ::= SEQUENCE {
svl D SV-1 D,
m di Al nE | NTEGER (0. .2047),
m di Al nDel t al | NTEGER (- 1024..1023),
m di Al rOregaDot I NTEGER (-1024..1023),
m di Al nS5grt A I NTEGER (0..131071),
m di Al nOmega0 | NTEGER (-32768. .32767),
m di Al nOmega | NTEGER (-32768..32767),
m di Al mvb | NTEGER (-32768. .32767),
m di Al maf 0 I NTEGER (-1024..1023),
m di Al maf 1 | NTEGER (-512..511),
m di Al nL1Heal t h BOOLEAN,
m di Al mL2Heal t h BOOLEAN,
m di Al mL5Heal t h BOOLEAN,

}

-- ASNLISTOP
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AlmanacMidiAlmanacSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

midiAlmE
Parameter e, dimensionless [4], [5], [6], [7], [39], [49].
Scale factor 2-16,

midiAlmDeltal
Parameter &i, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2-1* semi-circles.

midiAlmOmegaDot

Parameter {2, semi-circles/sec [4], [5], [6], [7], [39], [49].
Scale factor 2-3 semi-circles/second.

midiAlmSqrtA

Parameter v A , metres¥2[4], [5], [6], [7], [39], [49].
Scale factor 24 metres/2,

midiAlmOmega0
Parameter Qo, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2-1° semi-circles.

midiAlmOmega
Parameter o, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2% semi-circles.

midiAlmMo
Parameter Mo, semi-circles [4], [5], [6], [7], [39, [49]].
Scale factor 2-1° semi-circles.

midiAlmaf0
Parameter afo, seconds [4], [5], [6], [7], [39], [49].
Scale factor 2-2° seconds.

midiAlmafl
Parameter arn, sec/sec [4], [5], [6], [7], [39], [49].
Scale factor 237 seconds/second.

midiAlmL1Health

Parameter L1 Health, dimensionless [4], [5], [6], [7]-

If GNSS-ID = BDS, this field indicates the satellite clock health state (the 8th bit) defined in table 7-14 [39] for BDS
B1C and in table 7-14 [49] for BDS B2a.

midiAlmL2Health

Parameter L2 Health, dimensionless [4], [5], [6], [7]-

If GNSS-ID = BDS, this field indicates the B1C signal health state (the 7th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

midiAlmL5Health

Parameter L5 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B2a signal health state (the 6th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

- AlmanacGLONASS-AlmanacSet

- - ASNISTART
Al manacGLONASS- Al manacSet ::= SEQUENCE {
gl oAl m NA | NTEGER (1..1461),
gl oAl mA | NTEGER (1. .24),
gl oAl mHA I NTEGER (0. .31),
gl oAl m_LanbdaA | NTEGER (-1048576..1048575),
gl oAl nt | anbdaA | NTEGER (0..2097151),
gl oAl nDel tal a | NTEGER (-131072..131071),
gl oAl nDel t aTA I NTEGER (-2097152..2097151),
gl oAl nDel t aTdot A | NTEGER (- 64. . 63),
gl oAl nEpsi | onA | NTEGER (0. . 32767),
gl oAl mOmregaA | NTEGER (-32768. .32767),
gl oAl nTauA I NTEGER (-512..511),
gl oAl nCA I NTEGER (O0..1),
gl oAl mvA BIT STRING (Sl ZE(2)) OPTI ONAL, -- Need ON
}
-- ASNLISTOP
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AlmanacGLONASS-AlmanacSet field descriptions

gloAIm-NA
Parameter N4, days [9].
Scale factor 1 days.

gloAImnA
Parameter n*, dimensionless [9].

gloAImHA
Parameter H»*, dimensionless [9].

gloAlImLambdaA
Parameter A", semi-circles [9].
Scale factor 2-2° semi-circles.

gloAlmtlambdaA
Parameter tan®, seconds [9].
Scale factor 2-° seconds.

gloAlmDeltala
Parameter Air®, semi-circles [9].
Scale factor 2-2° semi-circles.

gloAlmDeltaTA
Parameter ATn#, sec/orbit period [9].
Scale factor 2-° seconds/orbit period.

gloAlmDeltaTdotA
Parameter AT_DOTxq", sec/orbit period? [9].
Scale factor 2-1* seconds/orbit period?.

gloAImEpsilonA
Parameter 1", dimensionless [9].
Scale factor 2-%0.

gloAImOmegaA
Parameter wn?, semi-circles [9].
Scale factor 2-1° semi-circles.

gloAImTauA
Parameter 1", seconds [9].
Scale factor 2-18 seconds.

gloAImCA
Parameter Cn*, dimensionless [9].

gloAImMA
Parameter Mn*, dimensionless [9]. This parameter is present if its value is nonzero; otherwise it is not present.

- AlmanacECEF-SBAS-AlmanacSet

- - ASNISTART

Al manacECEF- SBAS- Al manacSet ::= SEQUENCE {
sbasAl nDat al D I NTEGER (0. . 3),
svl D SV- 1D,
sbasAl nHeal t h BI T STRING (Sl ZE(8)),
sbasAl mXg | NTEGER (-16384..16383),
sbasAl myg | NTEGER (-16384. .16383),
sbasAl nzg | NTEGER ( - 256. . 255),
sbasAl mXgdot | NTEGER (-4..3),
sbasAl mygDot | NTEGER (-4..3),
sbasAl nZgDot | NTEGER (-8..7),
sbasAl niro | NTEGER (0. .2047),

}

-- ASNISTOP
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AlmanacECEF-SBAS-AlmanacSet field descriptions

sbasAlmDatalD

Parameter Data ID, dimensionless [10].

svID

This field identifies the satellite for which the GNSS Almanac Model is given.

sbasAlmHealth

Parameter Health, dimensionless [10].

sbasAlmXg

Parameter Xc, metres [10].

Scale factor 2600 metres.

sbasAlmYg

Parameter Yg, metres [10].

Scale factor 2600 metres.

sbasAlmZzg

Parameter Zg, metres [10].
Scale factor 26000 metres.

sbasAlmXgdot

Parameter Xc Rat-of-Change, metres/second [10].
Scale factor 10 metres/second.

sbasAlmYgDot

Parameter Yc Rate-of-Change, metres/second [10].
Scale factor 10 metres/second.

sbasAlmZgDot

Parameter Zc Rate-of-Change, metres/second [10].
Scale factor 40.96 metres/second.

sbasAlmTo

Parameter to, seconds [10].

Scale factor 64 metres/second.

AlmanacBDS-AlmanacSet

-- ASNISTART

Al manacBDS- Al manacSet-r12 :

sviD

bdsAl nifoa- r 12

bdsAl nSgrt A-r12
bdsAl nE-r 12

bdsAl mMr 12

bdsAl mvD-r 12

bdsAl nOmega0-r 12
bdsAl nOmegaDot - r 12
bdsAl nDel tal -r12

: = SEQUENCE {
SV-1D,
| NTEGER (0. . 255) OPTIONAL,  -- Cond Not SameFor Al | SV
I NTEGER (0. .16777215),
I NTEGER (0. . 131071),
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER ( - 65536. . 65535) ,
| NTEGER (- 32768. . 32767),

bdsAl mAO-r 12 I NTEGER (-1024..1023),

bdsAl mAl-r12 | NTEGER (-1024..1023),

bdsSvHeal t h-r12 BI T STRING (Sl ZE(9)) OPTI ONAL, -- Cond SV-1D
}
-- ASN1ISTOP

Conditional presence Explanation

NotSameForAllSV

This field may be present if the toa is not the same for all SVs; otherwise it is not present
and the toa is provided in GNSS-Almanac.

SV-ID

This field is mandatory present if SV-ID is between 0 and 63; otherwise it is not present.
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AlmanacBDS-AlmanacSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

bdsAlmToa
Parameter toa, Almanac reference time (seconds) [23], [50].
Scale factor 22 seconds.

bdsAlmSqrtA
Parameter A2, Square root of semi-major axis (metres/?) [23], [50].
Scale factor 2-1* metres'?.

bdsAImE
Parameter e, Eccentricity, dimensionless [23], [50].
Scale factor 221

bdsAlmw
Parameter w, Argument of Perigee (semi-circles) [23], [50].
Scale factor 2-2% semi-circles.

bdsAImMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [23], [50].
Scale factor 222 semi-circles.

bdsAlmOmega0

Parameter Qo, Longitude of ascending node of orbital plane computed according to reference time (semi-circles) [23],
[50].
Scale factor 2-2% semi-circles.

bdsAlmOmegaDot

Parameter Q Rate of right ascension (semi-circles/second) [23], [50].
Scale factor 2-38 semi-circles/second.

bdsAlmDeltal
Parameter &i, Correction of orbit reference inclination at reference time (semi-circles) [23], [50].
Scale factor 2-2° semi-circles.

bdsAImAO
Parameter ao, Satellite clock bias (seconds) [23], [50].
Scale factor 2-2° seconds.

bdsAlmA1l
Parameter a1, Satellite clock rate (sec/sec) [23], [50].
Scale factor 2-%8 seconds/seconds.

bdsSvHealth
This field indicates satellites health information as defined in [23], [50] Table 5-16. The left most bit is the MSB.

AlmanacNavIC-AlmanacSet

-- ASNLSTART
Al manacNavl G- Al manacSet-r16 ::= SEQUENCE {
sviD-r16 SV-1 D,
navi c- Al nifoa-r 16 I NTEGER (0. .65535) OPTI ONAL, -- Cond Not SanmeFor Al | SV
navi c- Al nE-r 16 | NTEGER (0. .65535),
navi c- Al MOVEGADOT-r 16 | NTEGER (-32768. .32767),
navi c- Al nSqrt A-r 16 I NTEGER (0. .16777215),
navi c- Al mMOVEGAo- r 16 | NTEGER (- 8388608. . 8388607),
navi c- Al nOmega- r 16 | NTEGER (- 8388608. . 8388607) ,
navi c- Al mvb-r 16 | NTEGER (- 8388608. . 8388607) ,
navi c- Al maf 0-r 16 | NTEGER (-1024..1023),
navi c- Al maf 1-r 16 | NTEGER (-1024..1023),
}
-- ASNLSTOP
Conditional presence Explanation
NotSameForAllISV This field is optionally present, need ON, if the toa is not the same for all SVs; otherwise it
is not present and the toa is provided in GNSS-Almanac.
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AlmanacNavIC-AlmanacSet field descriptions

sviD
This field identifies the satellite for which the Almanac model is given

navic-AlmToa
This field provides the time of almanac set
Scale factor 16 seconds.

navic-AImE
Parameter e, eccentricity, dimensionless
Scale factor 2-2%,

navic-AImMOMEGADOT

Parameter Q2 , rate of right ascension, semi-circles/sec
Scale factor 2-38 semi-circles/second

navic-AlmSqrtA

Parameter V A square root of the semi-major axis, metres'/?
Scale factor 21 metres/2,

navic-AImMOMEGAo0
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch, semi-circles
Scale factor 2-2% semi-circles.

navic-AlImOmega
Parameter o, argument of perigee semi-circles
Scale factor 2-2% semi-circles.

navic-AlmMo
Parameter Mo, mean anomaly at reference time semi-circles
Scale factor 22 semi-circles.

navic-Almaf0
Parameter arn, apparent satellite clock correction seconds
Scale factor 22° seconds.

navic-Almafl
Parameter arn, apparent satellite clock correction sec/sec
Scale factor 2-3 semi-circles seconds/second.

- GNSS-UTC-Model

The lE GNSS-UTC-Model is used by the location server to provide several sets of parameters needed to relate GNSS
system time to Universal Time Coordinate (UTC), asdefined in [4], [5], [6], [7], [8], [9], [10Q], [23], [38], [39], [49].

The UTC time standard, UTC(K), is GNSS specific. E.g., if GNSS-ID indicates GPS, GNSS-UTC-Model contains a set
of parameters needed to relate GPS system time to UTC(USNO); if GNSSID indicates QZSS, GNSS-UTC-Model
contains a set of parameters needed to relate QZST to UTC(NICT); if GNSSID indicates GLONASS, GNSS-UTC-
Model contains a set of parameters needed to relate GLONASS system time to UTC(RU); if GNSSID indicates SBAS,
GNSS-UTC-Model contains a set of parameters needed to relate SBAS network time for the SBAS indicated by SBAS
ID to the UTC standard defined by the UTC Standard ID; if GNSSID indicates BDS, GNSS-UTC-Model contains a set
of parameters needed to relate BDS system time to UTC (NTSC), where UTC-Model Set2 is used for BDS B1C and
BDS B2a, and UTC-Model Set5 isused for BDS B1l; if the GNSSID indicates NaviC, the GNSS-UTC-Model contains a
set of parameters needed to relate NavlC system time to the UTC (BIPM).

-- ASNLSTART

GNSS- UTC- Mbdel :: = CHA CE {
ut chMbdel 1 UTC- Mbdel Set 1, -- Model -1
ut cMbdel 2 UTC- Mbdel Set 2, -- Model -2
ut cMbdel 3 UTC- Mbdel Set 3, -- Mbdel -3
ut cMbdel 4 UTC- Mbdel Set 4, -- Mbdel -4
ut chbdel 5-r 12 UTC- Mbdel Set 5-r 12 -~ Model -5

}

-- ASNLSTOP

- UTC-ModelSetl

-- ASNLSTART

UTC- Mbdel Set1 ::= SEQUENCE {
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gnss- Ut c- Al | NTEGER (- 8388608. . 8388607) ,
gnss- Ut c- A0 | NTEGER (-2147483648. .2147483647),
gnss- Ut c- Tot I NTEGER (0. . 255),
gnss- Ut c- WAk I NTEGER (0. . 255),
gnss- U c-Del taTl s I NTEGER (-128..127),
gnss- Ut c- WNI sf I NTEGER (0. .255),
gnss- Ut c- DN | NTEGER (-128..127),
gnss- Utc-Del taTl sf | NTEGER (-128..127),
}
-- ASNISTOP
UTC-ModelSetl field descriptions
gnss-Utc-Al
Parameter Az, scale factor 2-°° seconds/second [4,7,8].
gnss-Utc-A0

Parameter Ao, scale factor 2-3° seconds [4,7,8].

gnss-Utc-Tot
Parameter tor, scale factor 212 seconds [4,7,8].

gnss-Utc-WNt
Parameter WN, scale factor 1 week [4,7,8].

gnss-Utc-DeltaTls
Parameter At.s, scale factor 1 second [4,7,8].

gnss-Utc-WNIsf
Parameter WNLsr, scale factor 1 week [4,7,8].

gnss-Utc-DN
Parameter DN, scale factor 1 day [4,7,8].

gnss-Utc-DeltaTlsf
Parameter At.sr, scale factor 1 second [4,7,8].

- UTC-ModelSet2

-- ASNLISTART
UTC- Mbdel Set 2 :: = SEQUENCE {
ut cAO | NTEGER (-32768. .32767),
ut cAl | NTEGER (-4096. . 4095),
ut cA2 | NTEGER (- 64. . 63),
utcDel taTl s | NTEGER (-128..127),
ut cTot I NTEGER (0. . 65535),
ut c\WNot | NTEGER (0. .8191),
ut cWNI sf I NTEGER (0. . 255),
ut cDN Bl T STRING (Sl ZE(4)),
ut cDel t aTl sf | NTEGER (-128..127),
[
ut cWNI sf-ext-r16 | NTEGER (256..8191) OPTI ONAL -- Need ON
11
}
-- ASNLSTOP
UTC-ModelSet?2 field descriptions
utcAO0
Parameter Ao-n, bias coefficient of GNSS time scale relative to UTC time scale (seconds) [4], [5], [6], [7], [38], [39],
[49].
Scale factor 2-3° seconds.
utcAl

Parameter Ain, drift coefficient of GNSS time scale relative to UTC time scale (sec/sec) [4], [5], [6], [7], [38], [39], [49].
Scale factor 25 seconds/second.

utcA2

Parameter Ax.n, drift rate correction coefficient of GNSS time scale relative to UTC time scale (sec/sec?) [4], [5], [6],
(71, [38], [39], [49].

Scale factor 258 seconds/second?.

utcDeltaTls

Parameter Atis, current or past leap second count (seconds) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 second.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 180 ETSI TS 137 355 V17.0.0 (2022-05)

UTC-ModelSet2 field descriptions

utcTot
Parameter tot, time data reference time of week (seconds) [4], [5], [6], [7], [38], [39], [49].
Scale factor 24 seconds.

utcWNot
Parameter WNot, time data reference week number (weeks) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 week.

utcWNIsf, utcWNIsf-ext

Parameter WNLsr, leap second reference week number (weeks) [4], [S], [6], [7], [38], [39], [49].
If the field utcWNIsf-ext is present, the field utcWNIsf shall be ignored by the receiver.

Scale factor 1 week.

utcDN
Parameter DN, leap second reference day number (days) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 day.

utcDeltaTlsf
Parameter Atisr, current or future leap second count (seconds) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 second.

— UTC-ModelSet3

-- ASNLSTART
UTC- Model Set 3 :: = SEQUENCE {
nA I NTEGER (1..1461),
tauC | NTEGER (-2147483648. . 2147483647),
bl | NTEGER (-1024..1023) OPTI ONAL, -- Cond GLONASS- M
b2 | NTEGER (-512..511) OPTI ONAL, -- Cond GLONASS- M
kp BI T STRI NG (Sl ZE(2)) OPTI ONAL, -- Cond GLONASS-M
}
-- ASNLSTCP
Conditional presence Explanation
GLONASS-M The field is mandatory present if GLONASS-M satellites are present in the current
GLONASS constellation; otherwise it is not present.
UTC-ModelSet3 field descriptions
nA

Parameter NA, calendar day number within four-year period beginning since the leap year (days) [9].
Scale factor 1 day.

tauC
Parameter 1., GLONASS time scale correction to UTC(SU) (seconds) [9].
Scale factor 23! seconds.

bl
Parameter B1, coefficient to determine AUT1 (seconds) [9].
Scale factor 2% seconds.

b2
Parameter B2, coefficient to determine AUT1 (seconds/msd) [9].
Scale factor 26 seconds/msd.

kp
Parameter KP, notification of expected leap second correction (dimensionless) [9].

- UTC-ModelSet4

-- ASNLSTART
UTC- Model Set4 ::= SEQUENCE {

ut cAlwnt | NTEGER ( - 8388608. . 8388607)

ut cAOwnt | NTEGER (- 2147483648. . 2147483647)

ut cTot | NTEGER (0. . 255),

ut cVR | NTEGER (0. . 255),

utcDel taTl s | NTEGER (- 128..127),

ut cWNI sf | NTEGER (0. . 255),

ut cDN | NTEGER (- 128..127),

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 181 ETSI TS 137 355 V17.0.0 (2022-05)
ut cDel t aTl sf I NTEGER (-128..127),
ut cSt andar dl D I NTEGER (0. .7),
}
-- ASNLSTCP
UTC-ModelSet4 field descriptions
utcAlwnt

Parameter Awwnr, sec/sec ([10], Message Type 12).
Scale factor 2-° seconds/second.

utcAOwnt
Parameter AownT, seconds ([10], Message Type 12).
Scale factor 2-3° seconds.

utcTot
Parameter tot, seconds ([10], Message Type 12).
Scale factor 2'2 seconds.

utcWNt
Parameter WN;, weeks ([10], Message Type 12).
Scale factor 1 week.

utcDeltaTls
Parameter Atis, seconds ([10], Message Type 12).
Scale factor 1 second.

utcWNIsf
Parameter WNLsr, weeks ([10], Message Type 12).
Scale factor 1 week.

utcDN
Parameter DN, days ([10], Message Type 12).
Scale factor 1 day.

utcDeltaTlsf
Parameter At.sr, seconds ([10], Message Type 12).
Scale factor 1 second.

utcStandardID

If GNSS-ID indicates 'sbas’, this field indicates the UTC standard used for the SBAS network time indicated by
SBAS-ID to UTC relation as defined in the table Value of UTC Standard ID to UTC Standard relation shown below

([10], Message Type 12).

Value of UTC Standard ID to UTC Standard relation

Value of UTC UTC Standard
Standard ID
0 UTC as operated by the Communications Research Laboratory (CRL), Tokyo, Japan
1 UTC as operated by the National Institute of Standards and Technology (NIST)
2 UTC as operated by the U. S. Naval Observatory (USNO)
3 UTC as operated by the International Bureau of Weights and Measures (BIPM)
4-7 Reserved for future definition

UTC-ModelSets

-- ASNISTART

UTC Mbdel Set 5-r12 ::= SEQUENCE {
ut cAO-r 12 I NTEGER (- 2147483648. . 2147483647)
ut cAl-r12 | NTEGER (- 8388608. . 8388607)
utcDel taTl s-r12 | NTEGER (- 128. . 127),
ut WAl sf-r12 | NTEGER (0. . 255),
ut cDN-1 12 | NTEGER (0. . 255),

}

ut cDel taTl sf-r12 | NTEGER (-128..127),

-- ASNISTOP
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UTC-ModelSet5 field descriptions

utcAO
Parameter Aoutc, BDS clock bias relative to UTC, seconds [23].
Scale factor 23 seconds.

utcAl
Parameter Aiutc, BDS clock rate relative to UTC, sec/sec [23].
Scale factor 2-%° sec/sec.

utcDeltaTls
Parameter Atis, delta time due to leap seconds before the new leap second effective, seconds [23].
Scale factor 1 second.

utcWNIsf
Parameter WNLsr, week number of the new leap second, weeks [23].
Scale factor 1 week.

utcDN
Parameter DN, day number of week of the new leap second, days [23].
Scale factor 1 day.

utcDeltaTlsf
Parameter At.sr, delta time due to leap seconds after the new leap second effective, seconds [23].
Scale factor 1 second.

- GNSS-Auxiliarylnformation

The |E GNSS-Auxiliaryl nformation is used by the location server to provide additional information dependent on the
GNSSID. If GNSS-Auxiliarylnformation is provided together with other satellite dependent GNSS assistance data (i.e.,
any of GNSS-Differential Corrections, GNSS-NavigationModel, GNSS-DataBitAssistance, or GNSS-
AcquisitionAssistance | Es), the GNSS-Auxiliaryl nformation should be provided for the same satellites and in the same
L PP message as the other satellite dependent GNSS assistance data.

-- ASNLISTART
GN\SS- Auxi liaryl nformation ::= CHO CE {

gnss- | D- GPS G\SS- | D- GPS,

gnss- | D- GLONASS GNSS- | D- GLONASS,

[[ gnss-1D BDS-r16 G\SS- | D- BDS- 1 16

1]
}
GNSS- 1 D-GPS : : = SEQUENCE (Sl ZE(1..64)) OF GNSS-| D GPS- Sat El enent
GN\SS- | D- GPS- Sat El enent  : : = SEQUENCE {

svl D SV-1D,

si gnal sAvai | abl e GN\SS- Si gnal | Ds,
}
GNSS- | D- GLONASS : : = SEQUENCE (Sl ZE(1..64)) OF GNSS-| D- GLONASS- Sat El ement
GN\SS- | D- GLONASS- Sat El enent @ : = SEQUENCE {

svl D SV-1D,

si gnal sAvai | abl e GN\SS- Si gnal | Ds,

channel Nunber | NTEGER (-7..13) OPTI ONAL, -- Cond FDVA
}
GNSS- 1 D-BDS-r 16 ::= SEQUENCE (Sl ZE(1..64)) OF GNSS-|D-BDS- Sat El enent - r 16
GN\SS- | D- BDS- Sat El enent -r 16 :: = SEQUENCE {

svlD-r16 SV-1D,

sat Type-r 16 I NTEGER (0. . 3),
}
-- ASNISTOP

Conditional presence Explanation

FDMA The field is mandatory present if the GLONASS SV indicated by svID broadcasts FDMA
signals; otherwise it is not present.
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GNSS-AucxiliaryInformation field descriptions

gnss-ID-GPS
This choice may only be present if GNSS-ID indicates GPS.

gnss-ID-GLONASS
This choice may only be present if GNSS-ID indicates GLONASS.

gnss-ID-BDS
This choice may only be present if GNSS-ID indicates BDS.

sviD
This field specifies the GNSS SV for which the GNSS-Auxiliarylnformation is given.

signalsAvailable

This field indicates the ranging signals supported by the satellite indicated by svID. This field is given as a bit string as
defined in GNSS-SignallDs for a particular GNSS. If a bit is set to '1' it indicates that the satellite identified by svID
transmits ranging signals according to the signal correspondence in GNSS-SignallDs. If a bit is set to '0' it indicates
that the corresponding signal is not supported on the satellite identified by svID.

channelNumber
This field indicates the GLONASS carrier frequency number of the satellite identified by svID, as defined in [9].

satType
This field identifies the BDS B1C and BDS B2a Satellite orbit type, defined in [39], [49].
1 indicates the GEO satellite, 2 indicates the IGSO satellite, 3 indicates the MEO satellite, and O is reserved.

- BDS-DifferentialCorrections

The IE BDS-Differential Correctionsis used by the location server to provide differential corrections to the target device
for BDSB1l and BDS B3l.

-- ASNLISTART
BDS-Di fferential Corrections-r12 ::= SEQUENCE {
dbds- Ref Ti ne-r 12 I NTEGER (0. . 3599),
bds- SgnTypelLi st-r12 BDS- SgnTypelLi st-r12,
}
BDS- SgnTypeli st-r12 ::= SEQUENCE (Sl ZE (1..3)) OF BDS- SgnTypeEl ement -r 12
BDS- SgnTypeEl enent-r 12 :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D OPTI ONAL, -- Need ON
dbds- CorrectionList-ri12 DBDS- Cor recti onLi st-r12,
}
DBDS- CorrectionList-r12 ::= SEQUENCE (SIZE (1..64)) OF DBDS- CorrectionEl ement-r12
DBDS- Corr ecti onEl enent-r12 ::= SEQUENCE {
svl D SV-1D,
bds- UDREI - r 12 I NTEGER (0. .15),
bds- RURAI - r 12 I NTEGER (0. . 15),
bds- ECC- Del t aT-r 12 I NTEGER (- 4096. . 4095),
}
-- ASNISTOP
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BDS-DifferentialCorrections field descriptions

dbds-RefTime

This field specifies the time for which the differential corrections are valid, modulo 1 hour. dbds-RefTime is given in
BDS system time.

Scale factor 1-second.

bds-UDREI
This field indicates user differential range error information by user differential range error index (UDREI) as defined in
[23], [50], clause 5.3.3.8.2.

bds-RURAI
This field indicates Regional User Range Accuracy (RURA) information by Regional User Range Accuracy Index
(UDREI) as defined in [23], [50], clause 5.3.3.7.

bds-ECC-DeltaT

This field indicates the BDS differential correction information which is expressed in equivalent clock correction (At).
Add the value of At to the observed pseudo-range to correct the effect caused by the satellite clock offset and
ephemeris error. Value -4096 means the At is not available.

The scale factor is 0.1 metre.

- BDS-GridModelParameter

The |E BDS-GridModel Parameter is used by the location server to provide lonospheric Grid Information to the target
devicefor BDSB1l and BDSB3I.

-- ASNLISTART
BDS- Gri dMbdel Paraneter-r12 :: = SEQUENCE {

bds- Ref Ti me-r 12 | NTEGER (0. . 3599),

gridlonList-ri2 GidlonList-ri2,
}
GidlonList-r12 ::= SEQUENCE (SIZE (1..320)) OF GidlonEl ement-r12
GidlonEl enent-r12 ::= SEQUENCE {

igp-1D-r12 I NTEGER (1. .320),

dt-ri12 I NTEGER (0. .511),

givei-ri2 | NTEGER (0. . 15)
}
-- ASNISTOP

BDS-GridModelParamater field descriptions
bds-RefTime

This field specifies the time for which the grid model parameters are valid, modulo 1 hour. bds-RefTime is given in
BDS system time.
Scale factor 1-second.

gridlonList
This list provides ionospheric grid point information for each grid point. Up to 16 instances are used in this version of
the specification. The values 17 to 320 are reserved for future use.

igp-ID
This field indicates the ionospheric grid point (IGP) number as defined in [23], [50], clause 5.3.3.9.

dt

This field indicates dr as defined in [23], [50], clause 5.3.3.9.1, i.e. the vertical delay at the corresponding IGP
indicated by igp-ID.

The scale factor is 0.125 metre.

givei

This field indicates the Grid lonospheric Vertical Error Index (GIVEI) which is used to describe the delay correction
accuracy at ionospheric grid point indicated by igp-1D, the mapping between GIVEI and GIVE is defined in [23], [50],
clause 5.3.3.9.2.

— GNSS-RTK-Observations

The |IE GNSS-RTK-Observationsis used by the location server to provide GNSS reference station observables
(pseudorange, phaserange, phaserange-rate (Doppler), and carrier-to-noise ratio) of the GNSS signals. Essentially, these
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parameters describe the range and derivatives from respective satellites to the reference station location provided in 1E
GNSS RTK-ReferenceXtationlnfo.

The parameters provided in IE GNSS-RTK-Observations are used as specified for message type 1071-1127 in [30].

- - ASNISTART
GN\SS- RTK- Qbservations-r15 :: = SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
gnss- Gbservati onLi st-r15 GN\SS- (oservati onLi st-r15,
}
G\SS- bservationList-r15 ::= SEQUENCE (S| ZE(1..64)) OF GNSS-RTK-Satel |iteDataEl ement-r15
GN\SS- RTK- Sat el | i t eDat aEl enent -r 15 :: = SEQUENCE{
svl D-r 15 SV- 1 D,
i nt eger-ns-r15 I NTEGER (0. .254) OPTI ONAL, -- Need ON
rough-range-r 15 | NTEGER (0. .1023),
rough- phase-range-rate-r15 | NTEGER (-8192..8191) OPTI ONAL, -- Need ON
gnss-rtk-SatelliteSignal DataLi st-r15 G\SS- RTK- Sat el | i t eSi gnal Dat aLi st -r 15,
}
GNSS- RTK- Sat el | it eSi gnal Dat aLi st-r15 ::= SEQUENCE (S| ZE(1..24)) OF
GN\SS- RTK- Sat el | i t eSi gnal Dat aEl ement - r 15
G\SS- RTK- Sat el | i t eSi gnal Dat aEl ement -r 15 :: = SEQUENCE {
gnss-Signal | D-r 15 GN\SS- Si gnal | D,
fi ne- PseudoRange-r 15 | NTEGER (-524288. .524287),
fi ne- PhaseRange-r 15 | NTEGER (- 8388608. . 8388607) ,
| ockTi nel ndi cat or-r 15 I NTEGER (0..1023),
hal f Cycl eAnbi gui tyl ndi cat or-r 15 BIT STRING (SI ZE (1)),
carrier-to-noise-ratio-ri5 I NTEGER (0. .1023) COPTI ONAL, -- Need ON
fi ne- PhaseRangeRat e-r 15 | NTEGER (-16384..16383) OPTI ONAL, -- Need ON
}
-- ASNISTOP

GNSS-RTK-Observations field descriptions

epochTime
This field specifies the epoch time of the observations. The gnss-TimelD in GNSS SystemTime shall be the same as
the GNSS-ID in IE GNSS-GenericAssistDataElement.
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GNSS-RTK-Observations field descriptions

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS Observations are provided.

integer-ms

This field contains the integer number of milliseconds in the satellite rough range. Rough range can be used to restore
complete observables for a given satellite.

Scale factor 1 milli-second in the range from 0 to 254 milli-seconds.

rough-range
This field contains the sub-milliseconds in the satellite rough range (modulo 1 millisecond).
Scale factor 21 milli-seconds in the range from 0 to (1-2-1°) milli-seconds.

rough-phase-range-rate
This field contains the GNSS satellite rough phaserange rate.
Scale factor 1 m/s. Range +8191 m/s.

gnss-SignallD
This field specifies the GNSS signal for which the GNSS observations are provided.

fine-PseudoRange

This field contains the GNSS signal fine pseudorange.

Full pseudorange corresponding to the given signal is the sum of this field and the fields integer-ms and rough-range.
NOTE 1.

Scale factor 2-?° milli-seconds. Range +(2-0—2-2°) milli-seconds.

fine-PhaseRange

This field contains the GNSS signal fine phaserange.

Being added to fields integer-ms and rough-range allows getting the full phaserange observable corresponding to
given signal. NOTE 2.

Scale factor 2-3! milli-seconds. Range +(2-8-2-3%) milli-seconds.

lockTimelndicator

This field provides a measure of the amount of time during which the receiver has maintained continuous lock on that
satellite signal. If a cycle slip occurs during the previous measurement cycle, the lock time indicator shall be reset to
zero.

The mapping of lock-time parameters as defined in [30] is according to the table lockTimelndicator value to lock-time
parameters relation shown below.

halfCycleAmbiguitylndicator

Value 0 indicates no half-cycle ambiguity. Value 1 indicates half-cycle ambiguity.

When providing phaserange with unresolved polarity encoding this bit shall be set to 1. A target device that is not
capable of handling half-cycle ambiguities shall skip such phaserange observables. If polarity resolution forced
phaserange to be corrected by half-a-cycle, then the lockTimelndicator must be reset to zero, indicating that despite
continuous tracking the final phaserange experienced non-continuity.

carrier-to-noise-ratio
This field provides the GNSS signal carrier-to-noise-ratio in dB-Hz.
Scale factor 2 dB-Hz in the range from 0.0625 to 63.9375 dB-Hz.

fine-PhaseRangeRate

This field contains the GNSS signal fine Phase Range Rate.

Full phaserange rate is the sum of this field and the rough-phase-range-rate field. NOTE 3.
Scale factor 0.0001 m/s. Range +1.6383 m/s.

NOTE 1: Complete Pseudorange for each signal (i) of given satellite can be restored as follows:
Pseudorange(i) = ¢/1000 x (integer-ms + rough_range/1024 + 272 x fine_Pseudorange(i)), metre.

NOTE 2: Complete Phaserange for each signal (i) of given satellite can be restored as follows:
Phaserange(i) = ¢/1000 x (integer-ms + rough_range/1024 + 2731 x fine_Phaserange(i)), metre.

NOTE 3: Complete PhaseRangeRate for each signal (i) of given satellite can be restored as follows:
PhaseRangeRate(i) = rough-phase-range-rate + 0.0001*fine-PhaseRangeRate (i), metre/second.

NOTE 4: The speed of light ¢ is 299,792,458 metres per second.
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lockTimelndicator value to lock-time parameters relation

lockTimelndicator | Supplementary Minimum Lock Time (ms) Range of Indicated Lock
value (i) coefficient (k) [30] Times (t) (ms) [30]
[30]
0-63 1 i 0<t<64
64 — 95 2 2xi—64 64 <t<128
96 — 127 4 4 xi—256 128 =t < 256
128 — 159 8 8 xi—768 256 st<512
160 — 191 16 16 x i—2048 512 £t<1024
192 — 223 32 32 xi—-5120 1024 <t < 2048
224 — 255 64 64 x i—12288 2048 <t < 4096
256 — 287 128 128 x i — 28672 4096 <t <8192
288 — 319 256 256 x i — 65536 8192 <t< 16384
320 -351 512 512 x i — 147456 16384 <t < 32768
352 — 383 1024 1024 x i — 327680 32768 <t < 65536
384 — 415 2048 2048 x i — 720896 65536 <1< 131072
416 — 447 4096 4096 x i — 1572864 131072 =t < 262144
448 — 479 8192 8192 x i — 3407872 262144 <t <524288
480 - 511 16384 16384 x i — 7340032 524288 <t < 1048576
512 — 543 32768 32768 x i — 15728640 1048576 <t < 2097152
544 — 575 65536 65536 x i — 33554432 2097152 =1 < 4194304
576 — 607 131072 131072 x i — 71303168 4194304 <t < 8388608
608 — 639 262144 262144 x i — 150994944 8388608 =t < 16777216
640 — 671 524288 524288 x i — 318767104 16777216 <t < 33554432
672 — 703 1048576 1048576 x i — 671088640 33554432 <t < 67108864
704 2097152 2097152 x i — 1409286144 67108864 <t
705 —1023 Reserved

- GLO-RTK-BiaslInformation

The |E GLO-RTK-Biaslnformation is used by the location server to provide the so-called "GLONASS Code-Phase bias
values' (CPB) for up to all FDMA GLONASS observations.

If IE GNSS RTK-Observations for gnss-ID = glonass are provided, but |E GLO-RTK-Biaslnformation is not provided,
the target device assumes that the CPB information has been applied to the GLONASS observation data a priori.

The parameters provided in |E GLO-RTK-Biaslnformation are used as specified for message type 1230 in [30].

-- ASNISTART

. = SEQUENCE{
GNSS- Ref erenceSt ati onl D-r 15,
BI T STRING (Sl ZE(1)),

GLO RTK- Bi asl nf ormati on-r15 :
referenceStationl D-r15
cpbl ndi cat or-r15

| 1- ca- cpBi as-r 15 | NTEGER (-32768. .32767) CPTI ONAL, -- Need ON
| 1- p- cpBi as-r 15 | NTEGER (-32768. .32767) OPTI ONAL, -- Need ON
| 2- ca- cpBi as-r 15 | NTEGER (-32768. .32767) OPTI ONAL, -- Need ON

I NTEGER (- 32768. .32767) CPTI ONAL, -- Need ON

| 2- p- cpBi as-r 15

-- ASNISTOP

GLO-RTK-BiasInformation field descriptions

referenceStationlD
This field specifies the Station ID for which the GLO-RTK-Biaslnformation is provided.

cpbindicator
This field specifies the GLONASS Code-Phase Bias Indicator. The interpretation of the value is as follows:

0 —The GLONASS Pseudorange and Phaserange observationsin |E GNSS-RTK-Observations are not aligned to

the same measurement epoch.
1 —The GLONASS Pseudorange and Phaserange observations in |E GNSS RTK-Observations are aligned to the

same measurement epoch.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 188 ETSI TS 137 355 V17.0.0 (2022-05)

GLO-RTK-BiasInformation field descriptions

I1-ca-cpBias
This field specifies the GLONASS L1 C/A Code-Phase Bias, which represents the offset between the L1 C/A
Pseudorange and L1 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L1 Phaserange measurements may be aligned
using:

Aligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange + GLONASS L1 C/A Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L1 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange — GLONASS L1 C/A Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

I1-p-cpBias
This field specifies the GLONASS L1 P Code-Phase Bias, which represents the offset between the L1 P Pseudorange
and L1 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L1 Phaserange measurements may be aligned
using:

Aligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange + GLONASS L1 P Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L1 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange — GLONASS L1 P Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

I2-ca-cpBias
This field specifies the GLONASS L2 C/A Code-Phase Bias, which represents the offset between the L2 C/A
Pseudorange and L2 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L2 Phaserange measurements may be aligned
using:

Aligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange + GLONASS L2 C/A Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L2 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange — GLONASS L2 C/A Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

I2-p-cpBias
This field specifies the GLONASS L2 P Code-Phase Bias, which represents the offset between the L2 P Pseudorange
and L2 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L2 Phaserange measurements may be aligned
using:

Aligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange + GLONASS L2 P Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L2 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange — GLONASS L2 P Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

GNSS-RTK-MAC-CorrectionDifferences

The |IE GNSS-RTK-MAC-CorrectionDifferences is used by the location server to provide dispersive (ionospheric) and
non-dispersive (geometric) correction difference components for up to 32 pairs of Auxiliary and Master Reference
Stations. The Master Reference Station coordinates are provided in |E GNSS RTK-ReferenceXtationlnfo and the
Auxiliary Station coordinates are provided in |E GNSS-RTK-AuxiliaryStationData.

The parameters provided in |E GNSS-RTK-MAC-CorrectionDifferences are used as specified for message type 1017
and 1039 in [30] and apply to all GNSSs.

-- ASNLSTART

GN\SS- RTK- MAC- Correcti onDi fferences-r15 ::= SEQUENCE {
net wor kl D-r 15 GNSS- Net wor kil D-r 15,
subNet wor kI D-r 15 GNSS- SubNet wor kIl D-r 15 OPTI ONAL, -- Need ON
mast er - Ref erenceSt ati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15,
11-r15 GNSS- Frequencyl D-r 15 OPTI ONAL, -- Need OP
| 2-r15 GN\SS- Fr equencyl D-r 15 OPTI ONAL, -- Need OP
rtkCorrectionDifferencesList-r15 RTK- Correcti onDi fferencesLi st-r15,

}

RTK- CorrectionDi fferencesList-r15 ::= SEQUENCE (S| ZE (1..32)) OF

RTK- Correcti onDi f f er encesEl enent - r 15
RTK- CorrectionDi fferencesEl enent-r15 ::= SEQUENCE {
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epochTi me-r 15 GNSS- Syst enfli e,
auxiliary-referenceStati onl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
geonetri c-i onospheric-corrections-differences-ri15
Geonetric- | onospheric-Corrections-Differences-r15,

}
Geonetric-1onospheric-Corrections-Differences-r15 ::= SEQUENCE (S| ZE(1..64)) OF
Ceonetric-1onospheric-Corrections-Differences-El enent-r15
Geonetric- | onospheric-Corrections-Differences-El enent-r15 ::= SEQUENCE {
svl D-r15 SV-1 D,
anbi gui t ySt at usFl ag-r 15 I NTEGER (0. . 3),
non- synch- count - r 15 I NTEGER (0..7),
geonetricCarri er PhaseCorrecti onDi fference-ri15 | NTEGER (- 65536. . 65535) ,
i od-r15 BI T STRING (S| ZE(11)),
i onospheri cCarri er PhaseCorrectionDi fference-r15 | NTEGER (-65536..65535),
}
-- ASNLISTOP
GNSS-RTK-MAC-CorrectionDifferences field descriptions
networklD

This field provides the network ID.

subNetworkID
This field identifies the subnetwork of a network identified by networkID.

master-ReferenceStation|D
This field specifies the station ID of the Master Reference Station.

11,12

These fields specify the dual-frequency combination of L1 and L2 link/frequencies for which the
rtkCorrectionDifferencesList is provided. If the fields are absent, the default interpretation in table 'L1/L2 default
interpretation’ applies.

rtkCorrectionDifferencesList
This field provides the correction differences for Auxiliary-Master Reference Station pairs.

epochTime
This field specifies the epoch time of observations used to derive the correction differences. The gnss-TimelD in
GNSS-SystemTime shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

auxiliary-referenceStationID
This field specifies the station ID of the Auxiliary Reference Station.

sviD
This field specifies the satellite for which the data is provided.

ambiguityStatusFlag
This field provides the ambiguity status. 'L1' below corresponds to the link indicated by the 11 field; 'L2' below
corresponds to the link indicated by the 12 field.

0 - Reserved for future use (artificial observations)

1 - Correct Integer Ambiguity Level for L1 and L2

2 - Correct Integer Ambiguity Level for L1-L2 widelane

3 - Uncertain Integer Ambiguity Level. Only a likely guess is used.

non-synch-count

This field provides the count of unrecoverable cycle slips. Whenever an unrecoverable cycle slip occurs this count
shall be increased. The counter shall not be increased more than once per minute. Data for satellites with cycle slips
more frequent than once per minute should not be provided.

geometricCarrierPhaseCorrectionDifference
This field provides the Geometric Carrier Phase Correction Difference (GCPCD), which is the Correction Difference for
the geometric part (troposphere and orbits) calculated based on integer leveled L1 and L2 correction differences
(L1CD and L2CD).
2
GCPCD = fy LI1CD - f, L2CD
f 2 2 f 2

2_ —
1 2 1 2

L1CD, L2CD, and ICPCD are presented in metres. 'L1' below corresponds to the link indicated by the I1 field; 'L2'
below corresponds to the link indicated by the 12 field.
Scale factor 0.5 millimetre; range +32.767 metres.

2

iod
This field specifies the 10D value of the broadcast ephemeris used for calculation of Correction Differences (see IE
GNSS-NavigationModel).
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GNSS-RTK-MAC-CorrectionDifferences field descriptions

ionosphericCarrierPhaseCorrectionDifference
This field provides the lonospheric Carrier Phase Correction Difference (ICPCD), which is the Correction Difference

for the ionospheric part calculated based on integer leveled L1 and L2 correction differences (L1CD and L2CD).
2 2

IcPcD=—." _11cD- "2 _12cD
f f

2_ -
2 1 2 1

L1CD, L2CD, and ICPCD are presented in metres. 'L1' below corresponds to the link indicated by the I1 field; 'L2
below corresponds to the link indicated by the 12 field.
Scale factor 0.5 millimetre; range +32.767 metres.

L1/L2 default interpretation

GNSS 11 12
GPS L1 L2
SBAS L1 L5
QZSSs L1 L2
Galileo El Eb5a
GLONASS Gl G2
BDS B1 B2

— GNSS-RTK-Residuals

The |IE GNSS-RTK-Residuals is used by the location server to provide Network RTK correction residual error
information.

If the interpolation of the corrections for the target device location is performed at the location server, resulting in a
non-physical reference station, the GNSS-RTK-Residuals are referenced to the non-physical reference station.

If the interpolation of the correctionsis performed by the target device (e.g., using
GNSS-RTK-MAC-CorrectionDifferences), the GNSS-RTK-Residuals are referenced to the closest master or auxiliary
station to the target device.

The parameters provided in IE GNSS-RTK-Residuals are used as specified for message type 1030 and 1031 in [30] and
apply to all GNSSs.

- - ASN1START
GN\SS- RTK- Resi dual s-r15 :: = SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
n- Ref s-r 15 I NTEGER (0. .127),
| 1-r15 GN\SS- Fr equencyl D-r 15 OPTI ONAL, -- Need OP
| 2-r15 GNSS- Frequencyl D-r 15 OPTI ONAL, -- Need OP
rtk-residual s-1ist-ri15 RTK- Resi dual s- Li st-r 15,
}
RTK- Resi dual s-Li st-r15 ::= SEQUENCE (S| ZE(1..64)) OF RTK-Residual s-El ement-r 15
RTK- Resi dual s- El enent-r 15 ::= SEQUENCE {
sviD-r15 SV-1 D,
s-oc-r15 I NTEGER (0. .255),
s-od-r15 | NTEGER (0. .511),
s-oh-r15 | NTEGER (0. .63),
s-1c-ri5 | NTEGER (0. .1023),
s-1d-r15 | NTEGER (0. .1023),
}
-- ASNISTOP
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GNSS-RTK-Residuals field descriptions

epochTime
This field specifies the epoch time of the Network RTK Residual Error data. The gnss-TimelD in GNSS-SystemTime
shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

referenceStationID
This field specifies the Reference Station ID. The Reference Station may be a physical or non-physical station.

n-Refs

This field specifies the number of reference stations used to derive the residual statistics (1 to 127; 127 indicates 127
or more stations). The number of reference stations should never be zero. If zero is encountered the target device
should ignore the message.

11,12

These fields specify the dual-frequency combination of L1 and L2 link/frequencies for which the rtk residuals-list is
provided. If the fields are absent, the default interpretation in table 'L1/L2 default interpretation’ in IE
GNSS-RTK-MAC-CorrectionDifferences applies.

sviD
This field specifies the satellite for which the data is provided.

s-oc
This field specifies the constant term of standard deviation (1 sigma) for non-dispersive interpolation residuals, Soc.
Scale factor 0.5 millimetre; range 0-127 millimetre. NOTE 1.

s-od

This field specifies the distance dependent term of standard deviation (1 sigma) for nondispersive interpolation
residuals, Sod.

Scale factor 0.01 ppm; range 0-5.11 ppm. NOTE 1.

s-oh

This field specifies the height dependent term of standard deviation (1 sigma) for nondispersive interpolation residuals,
Soh.

Scale factor 0.1 ppm; range 0-5.1 ppm. NOTE 1.

s-lc

This field specifies the constant term of standard deviation (1 sigma) for dispersive interpolation residuals (as affecting
L1 frequency), sic. 'L1' corresponds to the link indicated by the 11 field.

Scale factor 0.5 millimetre; range 0-511 millimetre

s-ld
This field specifies the distance dependent term of standard deviation (1 sigma) for dispersive interpolation residuals
(as affecting L1 frequency), su. 'L1' corresponds to the link indicated by the 11 field. NOTE 2.

NOTE 1. The complete standard deviation for the expected non-dispersive interpolation residual is computed from
s-oc, s-od and s-oh using the formula:

S = \/Sgc + Sgd ' dlgef + Sgh ' dhsef [mm]
where dre is the distance of the target device from the nearest physical reference station in [km] and

|[dhref is the absolute val ue of the height difference between the nearest physical reference station and the
target devicein [km].

NOTE 2: The complete standard deviation for the expected dispersive interpolation residual is computed from s-Ic
and s-Id using the formula:

S (LD = /s; +s5 -dge;  [mm]

where dre is the distance of the target device from the nearest physical reference station in [km].
The standard deviation for the L2 frequency is calculated using the formula:

s(L2)=s (L1)- 4 [mmj- L2 corresponds to the link indicated by the 12 field; A/=c/fy, A=c/f, are the
A

nominal wavelengths of the linksindicated by the |1, 12 fields, respectively.

- GNSS-RTK-FKP-Gradients

The |E GNSS-RTK-FKP-Gradients is used by the location server to provide the FKP Network RTK gradients of
distance-dependent errors like ionosphere, troposphere and orbits. The target device may use the gradients to compute
the influence of the distance dependent errors for its own position.

The parameters provided in IE GNSS-RTK-FKP-Gradients are used as specified for message type 1034 and 1035 in
[30] and apply to all GNSSs.

-- ASN1ISTART

GN\SS- RTK- FKP- Gr adi ent s-r 15 :: = SEQUENCE {
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referenceStationl D-r15
epochTi me-r 15

| 1-r15

| 2-r15

fkp-gradi ents-list-ri15

192

GNSS- Ref erenceSt ati onl D-r 15,
GN\SS- Syst enfli e,

GN\SS- Fr equencyl D-r 15

GNSS- Fr equencyl D-r 15

FKP- Gr adi ent s- Li st-r 15,

OPTI ONAL,
OPTI ONAL,

}
FKP- Gradi ent s- Li st-r15 ::= SEQUENCE (S| ZE(1..64)) OF FKP-G adi ents-El ement -r 15
FKP- Gr adi ent s- El enent -r 15 :: = SEQUENCE {

svl D-r15 SV-1 D,

i od-r15 BI T STRING (Sl ZE(11)),

north-geonetric-gradi ent-r15
east-geonetric-gradi ent-ri15
nort h-i onospheri c-gradi ent-r15
east - i onospheri c-gradi ent-r15

| NTEGER (- 2048. . 2047),
| NTEGER (- 2048. . 2047),
| NTEGER (- 8192. .8191),
| NTEGER (- 8192. .8191),
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-- Need OP
-- Need OP

}

-- ASNISTOP

GNSS-RTK-FKP-Gradients field descriptions

referenceStationID
This field specifies the Reference Station ID. The Reference Station may be a physical or non-physical station.

epochTime
This field specifies the epoch time of the FKP data. The gnss-TimelD in GNSS-SystemTime shall be the same as the
GNSS-ID in IE GNSS-GenericAssistDataElement.

11,12

These fields specify the dual-frequency combination of L1 and L2 link/frequencies for which the fkp-gradients-list is
provided. If the fields are absent, the default interpretation in table 'L1/L2 default interpretation’ in IE
GNSS-RTK-MAC-CorrectionDifferences applies. NOTE.

sviD
This field specifies the satellite for which the data is provided.

iod
This field specifies the 10D value of the broadcast ephemeris used for calculation of FKP data (see IE
GNSS-NavigationModel).

north-geometric-gradient

This field specifies the gradient (FKP) of the geometric (non-dispersive) error components in South-North direction in
parts per million of the south-north distance to the reference station.

Scale factor 0.01 ppm; range +20.47 ppm.

east-geometric-gradient

This field specifies the gradient (FKP) of the geometric (non-dispersive) error components in West-East direction in
parts per million of the west-east distance to the reference station.

Scale factor 0.01 ppm; range +20.47 ppm.

north-ionospheric-gradient
This field specifies the gradient (FKP) of the ionospheric (dispersive) error component in South-North direction.
Scale factor 0.01 ppm; range +81.91 ppm.

east-ionospheric-gradient
This field specifies the gradient (FKP) of the ionospheric (dispersive) error component in West-East direction.
Scale factor 0.01 ppm; range +81.91 ppm.

NOTE: Asdescribed in[30], the distance dependent error for the geometric part dpo and ionospheric part dpi is

computed from the gradients provided in FKP-Gradients-Element. The distance dependent error for a
carrier phase measurements @ on asigna with frequency f can be computed by:

2
f
O, = 0Py + (le P,

where f1, f isthe link/frequency indicated by thel1, 12 fields, respectively.
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— GNSS-SSR-OrbitCorrections

The |IE GNSS-SSR-OrbitCorrectionsis used by the location server to provide radial, along-track and cross-track orbit
corrections together with integrity information. The target device may use the SSR-OrbitCorrectionList to compute a
satellite position correction to be combined with the satellite position cal culated from broadcast ephemeris.

The parameters provided in IE GNSS-SSR-OrbitCorrections — except for ORBI T-1ntegrityParameters and SSR-
IntegrityOrbitBounds — are used as specified for SSR Clock Messages (e.g., message type 1057 and 1063) in [30] and
apply to all GNSSs.

-- ASNLISTART

GNSS- SSR- Orbi t Corrections-r15 ::= SEQUENCE {
epochTi me-r 15 GN\SS- Syst enfli e,
ssrUpdat el nterval -r 15 | NTEGER (0. . 15),
satel |l iteReferencebDatumr15 ENUMERATED { itrf, regional, ... },
i od-ssr-r15 I NTEGER (0. . 15),
ssr-OrbitCorrectionList-ri5 SSR- Or bi t Correcti onLi st-r15,

[
11

orbit-IntegrityParaneters-ri7 ORBI T-I nt egri tyParanet ers-r17 OPTI ONAL -- Need ON

}
SSR-Or bit CorrectionList-r15 ::= SEQUENCE (Sl ZE(1l..64)) OF SSR-OrbitCorrectionSatelliteEl ement-r15
SSR-OrbitCorrectionSatel |iteEl ement-r15 ::= SEQUENCE {
svl D-r15 SV-1 D,
i od-r15 BIT STRING (SI ZE(11)),
delta-radial -ri15 I NTEGER (-2097152..2097151),
del t a- Al ongTrack-r15 | NTEGER (-524288. .524287),
del t a- CrossTrack-r15 | NTEGER (-524288. .524287),
dot - del ta-radi al -r15 | NTEGER (- 1048576. . 1048575) OPTI ONAL, -- Need ON
dot - del t a- Al ongTr ack-r 15 | NTEGER (-262144..262143) OPTI ONAL, -- Need ON
dot - del t a- CrossTrack-r 15 | NTEGER (-262144..262143) OPTI ONAL, -- Need ON
[
ssr-IntegrityOrbitBounds-ri17 SSR-I ntegrityO bitBounds-r17 OPTIONAL -- Cond Integrityl
11
}
ORBI T-I ntegrityParaneters-ri17 ::= SEQUENCE {
pr obOnset Const Faul t-r 17 I NTEGER (0. . 255),
neanConst Faul t Durati on-r17 | NTEGER (1. .3600),
probOnset Sat Faul t-r 17 | NTEGER (0. . 255),
nmeanSat Faul t Durati on-r17 I NTEGER (1. .3600),
or bi t RangeError Correl ati onTi nme-r 17 I NTEGER (0. . 255) OPTI ONAL, -- Need ON
orbi t RangeRat eError Correl ati onTi me-r17 | NTEGER (0. . 255) OPTI ONAL, -- Cond Integrity2
}
SSR-I ntegrityOrbitBounds-r17 ::= SEQUENCE {
nmeanOrbitError-r17 RAC- O bi t al Err or Conponent s-r 17,
varObitError-r17 RAC- Or bi t al Err or Conponent s-r 17,
meanOr bi t Rat eError-r17 RAC- O bi t al Err or Conponent s-r 17,
var O bi t RateError-r17 RAC- O bi t al Err or Conponent s-r 17,
}
RAC- Or bi t al Error Conponents-r17 ::= SEQUENCE {
radi al -r17 I NTEGER (0. . 255),
al ongTrack-r17 I NTEGER (0. .255),
crossTrack-r17 I NTEGER (0. . 255)
}
-- ASN1ISTOP
Conditional presence Explanation
Integrityl The field is mandatory present if ORBIT-IntegrityParameters is present; otherwise it is not
present.
Integrity2 The field is mandatory present if orbitRangeErrorCorrelationTime is present; otherwise it
is not present.
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GNSS-SSR-OrbitCorrections field descriptions

epochTime
This field specifies the epoch time of the orbit corrections. The gnss-TimelD in GNSS-SystemTime shall be the same
as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation below. NOTE
1

satelliteReferenceDatum
This field specifies the satellite refence datum for the orbit corrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the satellite for which the orbit corrections are provided.

iod
This field specifies the 10D value of the broadcast ephemeris for which the orbit corrections are valid (see IE
GNSS-NavigationModel). NOTE 2.

delta-radial
This field specifies the radial orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.1 mm; range +209.7151 m.

delta-AlongTrack
This field specifies the along-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.4 mm; range +209.7148 m.

delta-CrossTrack
This field specifies the cross-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.4 mm; range +209.7148 m.

dot-delta-radial
This field specifies the velocity of radial orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.001 mm/s; range +1.048575 m/s.

dot-delta-AlongTrack
This field specifies the velocity of along-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.004 mm/s; range +1.048572 m/s.

dot-delta-CrossTrack
This field specifies the velocity of cross-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.004 mm/s; range +1.048572 m/s.

probOnsetConstFault

This field specifies the Probability of Onset of Constellation Fault per Time Unit where a constellation fault is at least
two satellites being faulty simultaneously due to the same event.

This field specifies the onset probability that the residual range or range rate error exceeds a bound created using the
minimum allowed inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin =
norminv(irMaximum / 2), with irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of probOnsetConstFault and the range is 10102
to 1 per hour.

meanConstFaultDuration

This field specifies the Mean Constellation Fault Duration which is the mean duration between when a constellation
fault occurs, and the user is alerted by the service through FFS (or the integrity violation is over).

Scale factor 1 s; range 1-3600 s.

probOnsetSatFault

This field specifies the Probability of Onset of Satellite Fault per Time Unit which is the probability of occurrence of
satellite error to exceed the residual error bound for more than the Time to Alert (TTA).

This field specifies the onset probability that the residual range or range rate error exceeds a bound created using the
minimum allowed inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin =
norminv(irMaximum / 2), with irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of probOnsetSatFault and the range is 101%2 to
1 per hour.

meanSatFaultDuration

This field specifies the Mean Satellite Fault Duration which is the mean duration between when a satellite fault occurs,
and the user is alerted by the service through FFS (or the integrity violation is over).

Scale factor 1 s; range 1-3,600 s.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 195 ETSI TS 137 355 V17.0.0 (2022-05)

GNSS-SSR-OrbitCorrections field descriptions

orbitRangeErrorCorrelationTime

This field specifies the Orbit Range Error Correlation Time which is the upper bound of the correlation time of the
satellite residual range error due to orbit.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.

orbitRangeRateErrorCorrelationTime

This field specifies the Orbit Range Rate Error Correlation Time which is the upper bound of the correlation time of the
satellite residual range rate error due to orbit.

The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

meanOrbitError

This field specifies the Mean Orbit Error bound in satellite radial, along-track and cross-track coordinates, which are
the mean values for a set of three overbounding models that bound the residual orbit error in satellite radial, along-
track and cross-track directions.

Each mean is calculated using:

0.025i, i <200
u= {5 +0.5(@ —200), 200 <i<240 [m]
25 + 2(i — 240), i > 240

Range is 0-55 m.

varOrbitError

This field specifies the Variance Orbit Error bound in satellite radial, along-track and cross-track coordinates, which
are the variance values for a set of three overbounding models that bound the residual orbit error in satellite radial,
along-track and cross-track directions.

Each variance is calculated using:

0.025i, i <200
o? = {5 +0.5(—200), 200 <i< 240 [m]
25+ 2(i — 240), i > 240

Range is 0-55 m.

meanOrbitRateError

This field specifies the Mean Orbit Rate Error in satellite radial, along-track and cross-track coordinates, which are the
mean values for a set of three overbounding models that bound the residual satellite orbit rate error in satellite radial,
along-track and cross-track directions.

Scale factor 0.001 m/s; range 0-0.255 m/s.

varOrbitRateError

This field specifies the Variance Orbit Rate Error in satellite radial, along-track and cross-track coordinates, which are
the variance values for a set of three overbounding models that bound the residual satellite orbit rate error in satellite
radial, along-track and cross-track directions.

Scale factor 0.001 m/s; range 0-0.255 m/s.

NOTE 1: The update intervals are aligned to the GPS time scale for all GNSSs in order to allow synchronous
operation for multiple GNSS services. This means that the update intervals may not be aligned to the
beginning of the day for another GNSS. Due to the leap seconds, thisis generally the case for GLONASS.

NOTE 2: Inthe casesthat gnss-ID indicates 'gps or 'gzss, theiod refersto the NAV broadcast ephemeris (GPS L1
C/A or QZSS QZS-L 1, respectively, in table GNSSto iod Bit String(11) relationin IE
GNSS-NavigationModel).

NOTE 3: Thereferencetimetp isepochTime + %2 x ssrUpdatel nterval. The reference time to for ssrUpdatel nterval
'0" isepochTime.
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Value of ssrUpdatelnterval to SSR Update Interval relation

Value of SSR Update Interval

ssrUpdatelnterval

0 1 second

1 2 seconds

2 5 seconds

3 10 seconds

4 15 seconds

5 30 seconds

6 60 seconds

7 120 seconds

8 240 seconds

9 300 seconds

10 600 seconds

11 900 seconds

12 1800 seconds

13 3600 seconds

14 7200 seconds

15 10800 seconds

- GNSS-SSR-ClockCorrections

The lE GNSS-SSR-ClockCorrectionsis used by the location server to provide clock correction parameters together with
integrity information. The target device may use the SSR-ClockCorrectionList to compute a clock correction to be
applied to the broadcast satellite clock parameters, identified by iod of corresponding GNSS-SSR-OrbitCorrections.

The parameters provided in |E GNSS-SSR-ClockCorrections — except for CLOCK-IntegrityParameters and SSR-
IntegrityClockBounds — are used as specified for SSR Clock Messages (e.g., message type 1058 and 1064) in [30] and
apply to all GNSSs.

-- ASNLISTART
GN\SS- SSR- Cl ockCorrections-ri15 ::= SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
ssrUpdat el nt erval -r 15 I NTEGER (0. . 15),
iod-ssr-ri5 I NTEGER (0. .15),
ssr-Cd ockCorrectionList-r15 SSR- d ockCorrectionLi st-r15,
[
cl ock-IntegrityParanmeters-ri17 CLOCK- | ntegrityParanmeters-ri17 OPTI ONAL -- Need ON
11
}
SSR- Cl ockCorrectionList-rl15 ::= SEQUENCE (Sl ZE(1..64)) OF SSR-Cl ockCorrectionSatelliteEl ement-r15
SSR- Cl ockCorrectionSatel | iteEl ement-r15 ::= SEQUENCE {
svl D-r15 SV-1D,
del t a- Cl ock- CO-r 15 I NTEGER (-2097152..2097151),
del ta- G ock- C1-r 15 | NTEGER (-1048576. .1048575) OPTI ONAL, -- Need ON
del ta- G ock-C2-r 15 | NTEGER (- 67108864. .67108863) OPTI ONAL, -- Need ON
[ _ _
ssr-IntegrityC ockBounds-r17 SSR- I ntegri tyCd ockBounds-r17 OPTI ONAL  -- Need ON
11
}
CLOCK- I ntegrityParameters-r17 ::= SEQUENCE {
cl ockRangeError Correl ati onTi me-r17 | NTEGER (0. . 255),
cl ockRangeRat eError Correl ati onTi me-r17 | NTEGER (0. . 255),
}
SSR- I ntegrityC ockBounds-r17 ::= SEQUENCE {
meanCl ock-r17 I NTEGER (0. . 255),
st dDevd ock-r 17 I NTEGER (0. . 255),
neanCl ockRat e-r 17 I NTEGER (0. . 255),
st dDevCl ockRate-r17 | NTEGER (0. . 255),
}
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-- ASNISTOP

GNSS-SSR-ClockCorrections field descriptions

epochTime
This field specifies the epoch time of the clock corrections. The gnss-TimelD in GNSS-SystemTime shall be the same
as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the satellite for which the clock corrections are provided.

delta-Clock-CO
This field specifies the Co polynomial coefficient for correction of broadcast satellite clock. NOTE 1.
Scale factor 0.1 mm; range +209.7151 m.

delta-Clock-C1
This field specifies the C1 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.
Scale factor 0.001 mm/s; range +1.048575 m/s.

delta-Clock-C2
This field specifies the C2 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.
Scale factor 0.00002 mm/s?; range +1.34217726 m/s?.

clockRangeErrorCorrelationTime

This field specifies the Clock Range Error Correlation Time which is the upper bound of the correlation time of the
satellite residual range error due to clock.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.

clockRangeRateErrorCorrelationTime

This field specifies the Clock Range Rate Error Correlation Time which is the upper bound of the correlation time of
the satellite residual range rate error due to clock.

The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

meanClock

This field specifies the Mean Clock Error bound which is the mean value for an overbounding model that bounds the
residual clock error.

The bound is meanClock + K * stdDevClock and shall be so that the probability of it to be exceeded shall be lower
than IRallocation for irMinimum < IRallocation < irMaximum, where K = norminv(IRallocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

The mean is calculated using:

0.025i, i <200
u= {5 +0.5(—200), 200 <i< 240 [m]
25 + 2(i — 240), i > 240

Range is 0-55 m.

stdDevClock

This field specifies the Standard Deviation Clock Error bound which is the standard deviation for an overbounding
model that bounds the residual clock error.

The standard deviation is calculated using:

0.025i, i < 200
o= {5 +0.5(i —200), 200 <i< 240 [m]
25+ 2(i — 240), i > 240

Range is 0-55 m.
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GNSS-SSR-ClockCorrections field descriptions

meanClockRate

This field specifies the Mean Clock Rate Error bound which is the mean value for an overbounding model that bounds
the residual clock rate error.

The bound is meanClockRate + K * stdDevClockRate and shall be so that the probability of it to be exceeded shall be
lower than IRallocation for irMinimum < IRallocation < irMaximum, where K = norminv(IRallocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.001 m/s; range 0.000-0.255 m/s.

stdDevClockRate

This field specifies the Standard Deviation Clock Rate Error bound which is the standard deviation for an
overbounding model that bounds the residual clock rate error.

Scale factor 0.001 m/s; range 0.000-0.255 m/s.

NOTE 1. ThereferencetimetpisepochTime + %2 x ssrUpdatel nterval. The reference time to for ssrUpdatel nterval
'0" isepochTime.

— GNSS-SSR-CodeBias

The |IE GNSS-SSR-CodeBias is used by the location server to provide GNSS signal code bias together with integrity
information. The target device may add the code bias to the pseudo-range measurement of the corresponding code
signal to get corrected pseudo-ranges.

NOTE: Any code biases transmitted in the broadcast messages (e.g., the GPS group delay differentia Tep [4]
(NAV-ClockModel)) are not applied at all by the target device.

The parameters provided in |E GNSS-SSR-CodeBias — except for SSR-IntegrityCodeBiasBounds — are used as specified
for SSR Code Bias Messages (e.g., message type 1059 and 1065) in [30] and apply to all GNSSs.

-- ASNLISTART
GN\SS- SSR- CodeBi as-r15 :: = SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
ssrUpdat el nterval -r 15 | NTEGER (0. . 15),
i od-ssr-r15 | NTEGER (0. . 15),
ssr- CodeBi asSat Li st-r 15 SSR- CodeBi asSat Li st - r 15,
}
SSR- CodeBi asSat Li st-r15 ::= SEQUENCE (S| ZE(1..64)) OF SSR-CodeBi asSat El ement - r 15
SSR- CodeBi asSat El enent -r 15 :: = SEQUENCE {
sviD-r15 SV-1 D,
ssr- CodeBi asSi gnal Li st-r15 SSR- CodeBi asSi gnal Li st -r 15,
}
SSR- CodeBi asSi gnal Li st-r15 ::= SEQUENCE (Sl ZE(1..16)) OF SSR-CodeBi asSi gnal El ement - r 15
SSR- CodeBi asSi gnal El enent-r15 :: = SEQUENCE {
si gnal - and- t r acki ng- node- | D-r 15 GN\SS- Si gnal | D,
codeBi as-r 15 I NTEGER (-8192..8191),
Ll . . . :
ssr-IntegrityCodeBi asBounds-r17 SSR- | nt egri t yCodeBi asBounds-r 17 OPTI ONAL -- Need ON
1]
SSR- | nt egri t yCodeBi asBounds-r17 ::= SEQUENCE {
neanCodeBi as-r 17 | NTEGER (0. . 255),
st dDevCodeBi as-r 17 I NTEGER (0. .255),
meanCodeBi asRat e-r 17 I NTEGER (0. .255),
st dDevCodeBi asRat e-r 17 | NTEGER (0. . 255),
}
-- ASNISTOP
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GNSS-SSR-CodeBias field descriptions

epochTime
This field specifies the epoch time of the code bias data. The gnss-TimelD in GNSS-SystemTime shall be the same as
the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the code biases are provided.

signal-and-tracking-mode-ID
This field specifies the GNSS signal for which the code biases are provided.

codeBias
This field provides the code bias for the GNSS signal indicated by signal-and-tracking-mode-ID.
Scale factor 0.01 m; range +81.91 m.

meanCodeBias

This field specifies the Mean Code Bias Error bound which is the mean value for an overbounding model that bounds
the residual code bias error.

The bound is meanCodeBias + K * stdDevCodeBias and shall be so that the probability of it to be exceeded shall be
lower than IRaiiocation for irMinimum < IRaiiocation < irMaximum, where K = normInv(IRaiocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiocation IS @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevCodeBias

This field specifies the Standard Deviation Code Bias Error bound which is the standard deviation for an overbounding
model that bounds the residual code bias error.

Scale factor 0.005 m; range 0-1.275 m.

meanCodeBiasRate

This field specifies the Mean Code Bias Rate Error bound which is the mean value for an overbounding model that
bounds the residual code bias rate error.

The bound is meanCodeBiasRate + K * stdDevCodeBiasRate and shall be so that the probability of it to be exceeded
shall be lower than IRaiocation for irMinimum < IRaiiocation < irMaximum, where K = normInv(IRaiocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiecation is @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevCodeBiasRate

This field specifies the Standard Deviation Code Bias Rate Error bound which is the standard deviation for an
overbounding model that bounds the residual code bias rate error.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

GNSS-SSR-URA

The IE GNSS-SSR-URA is used by the location server to provide quality information for the provided SSR assistance
data.

The parameters provided in |E GNSS SSR-URA are used as specified for the SSR URA Messages (e.g., message type
1061 and 1067) in [30] and apply to all GNSSs.

-- ASNLISTART
GNSS- SSR- URA-r 16 :: = SEQUENCE {
epochTi me-r 16 GN\SS- Syst enfli e,
ssrUpdat el nterval -r16 | NTEGER (0. . 15),
iod-ssr-ri16 I NTEGER (0. .15),
ssr-URA-Sat List-r16 SSR- URA- Sat Li st-r 16,
}
SSR- URA- Sat Li st-r16 ::= SEQUENCE (S| ZE(1..64)) OF SSR- URA- Sat El enent -r 16
SSR- URA- Sat El enent -r 16 :: = SEQUENCE {
svlD-r16 SV-1D,

ssr-URA- 116 BI T STRING (S| ZE (6)),
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}
-- ASNISTCP

GNSS-SSR-URA field descriptions

epochTime
This field specifies the epoch time of the SSR User Range Accuracy (URA). The gnss-TimelD in GNSS-SystemTime
shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdateinterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the SSR URA is provided.

ssr-URA

This field specifies the User Range Accuracy (URA) (1-sigma) for the range correction provided in the SSR assistance
data. The URA is represented by a combination of CLASS and VALUE. The 3 MSB define the CLASS with a range of
0-7 and the 3 LSB define the VALUE with a range of 0-7. The URA is computed by:

VALUE
SSR URA [mm] < 3€LASS (1 + - 1) [mm]

See Table 'Relationship between SSR troposphere quality and URA indicator and physical quantity' in IE
GNSS-SSR-GriddedCorrection.

- GNSS-SSR-PhaseBias

The IE GNSS-SSR-PhaseBiasis used by the location server to provide GNSS signal phase bias together with integrity
information. The target device may add the phase bias to the phase-range measurement of the corresponding phase
signal to get corrected phase-ranges.

The parameters provided in |E GNSS-SSR-PhaseBias — except for SSR-IntegrityPhaseBiasBounds — are used as
specified for Compact SSR GNSS Satellite Phase Bias M essages (e.g., message type 4073,5) in [43] and apply to al
GNSSs.

-- ASNLISTART
GN\SS- SSR- PhaseBi as-r16 :: = SEQUENCE {
epochTi me-r 16 GN\SS- Syst enfli e,
ssrUpdat el nterval -r 16 | NTEGER (0. . 15),
i od-ssr-ri16 I NTEGER (0. .15),
ssr-PhaseBi asSat Li st-r 16 SSR- PhaseBi asSat Li st -r 16,
}
SSR- PhaseBi asSat Li st-r16 ::= SEQUENCE (S| ZE(1..64)) OF SSR-PhaseBi asSat El ement-r 16
SSR- PhaseBi asSat El enent -r 16 ::= SEQUENCE {
svlD-r16 SV-1D,
ssr-PhaseBi asSi gnal Li st-r16 SSR- PhaseBi asSi gnal Li st-r16,
}
SSR- PhaseBi asSi gnal Li st-r16 ::= SEQUENCE (S| ZE(1..16)) OF SSR-PhaseBi asSi gnal El enent -r 16
SSR- PhaseBi asSi gnal El enent-r16 ::= SEQUENCE {
si gnal - and-t racki ng- node- | D-r 16 GN\SS- Si gnal | D,
phaseBi as-r 16 | NTEGER (-16384..16383),
phaseDi sconti nui tyl ndi cator-r16 I NTEGER (0. . 3),
phaseBi asl nt eger | ndi cat or-r 16 I NTEGER (0. . 3) OPTI ONAL, -- Need OP
Ll . . . :
ssr-IntegrityPhaseBi asBounds-r17 SSR- | nt egri t yPhaseBi asBounds-r 17 OPTI ONAL -- Need ON

11
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SSR- | nt egri t yPhaseBi asBounds-r 17 ::= SEQUENCE {
neanPhaseBi as-r 17 | NTEGER (0. . 255),
st dDevPhaseBi as-r 17 | NTEGER (0. . 255),
neanPhaseBi asRat e-r 17 I NTEGER (0. . 255),
st dDevPhaseBi asRat e-r 17 I NTEGER (0. . 255),

}

-- ASNISTCOP

GNSS-SSR-PhaseBias field descriptions

epochTime
This field specifies the epoch time of the phase bias data. The gnss-TimelD in GNSS-SystemTime shall be the same
as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the phase biases are provided.

signal-and-tracking-mode-ID
This field specifies the GNSS signal for which the phase biases are provided.

phaseBias
This field provides the phase bias for the GNSS signal indicated by signal-and-tracking-mode-ID.
Scale factor 0.001 m; range +16.383 m.

phaseDiscontinuityIndicator
This field provides the phase discontinuity counter for the GNSS signal indicated by signal-and-tracking-mode-ID. This
counter is increased for every discontinuity in phase (roll-over from 3 to 0).

phaseBiasIntegerindicator

This field informs whether the phase bias is Undifferenced Integer (Value 0), Widelane Integer (Value 1) or Non-
Integer (Value 2):

Value 0: The Undifferenced Integer Phase Bias supports PPP-RTK fixed, widelane or float mode.

Value 1: The Widelane Integer Phase Bias indicates that after application of the Phase Bias value, this signal can be
differenced with any other signal from the same satellite that also has Widelane Integer Phase Bias indicated to form a
new combined carrier phase measurement of integer quality, supporting PPP-RTK widelane fixed mode.

Value 2: The Non-Integer Phase Bias supports PPP-RTK float mode.

Value 3: Reserved.

If the phaseBiasIntegerindicator field is not present then it is interpreted as having Value 0 (Undifferenced Integer).

meanPhaseBias

This field specifies the Mean Phase Bias Error bound which is the mean value for an overbounding model that bounds
the residual phase bias error.

The bound is meanPhaseBias + K * stdDevPhaseBias and shall be so that the probability of it to be exceeded shall be
lower than IRaiiocation for irMinimum < IRaiiocation < irMaximum, where K = normInv(IRaiocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiocation IS @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevPhaseBias

This field specifies the Standard Deviation Phase Bias Error bound which is the standard deviation for an
overbounding model that bounds the residual phase bias error.

Scale factor 0.005 m; range 0-1.275 m.

meanPhaseBiasRate

This field specifies the Mean Phase Bias Rate Error bound which is the mean value for an overbounding model that
bounds the residual phase bias rate error.

The bound is meanPhaseBiasRate + K * stdDevPhaseBiasRate and shall be so that the probability of it to be
exceeded shall be lower than IRaiocation for irMinimum < IRaiiocation < irMaximum, where K = normiInv(IRaiiocation / 2) and
irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiecation is @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevPhaseBiasRate

This field specifies the Standard Deviation Phase Bias Rate Error bound which is the standard deviation for an
overbounding model that bounds the residual phase bias rate error.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.
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— GNSS-SSR-STEC-Correction

The |IE GNSS-SSR-STEC-Correction is used by the location server to provide ionosphere slant delay correction together
with integrity information. The ionosphere slant delay (STEC) consists of the polynomial part provided in GNSS-SSR-
STEC-Correction and the residual part provided in GNSS-SSR-GriddedCorrection.

The parameters provided in IE GNSS-SSR-STEC-Correction — except for STEC-IntegrityParameters and STEC-
IntegrityErrorBounds — are used as specified for Compact SSR STEC Correction Messages (e.g., message type 4073,8)
in [43] and apply to all GNSSs.

-- ASNLISTART
GNSS- SSR- STEC- Correction-r16 ::= SEQUENCE {
epochTi me-r 16 GN\SS- Syst enfli e,
ssrUpdat el nterval -r 16 | NTEGER (0. . 15),
i od-ssr-ri16 I NTEGER (0. .15),
correctionPoi nt Set| D-r16 | NTEGER (0. .16383),
stec-SatList-ri16 STEC- Sat Li st -r 16,
[l
stec-IntegrityParanmeters-ri17 STEC- I ntegrityParaneters-r17 OPTI ONAL -- Need ON
1]
}
STEC- Sat List-r16 ::= SEQUENCE (S| ZE(1..64)) OF STEC SatEl ement-r 16
STEC- Sat El enent-r 16 :: = SEQUENCE {
svliD-r16 SV-1 D,
stecQual i tyl ndi cator-r16 BI T STRI NG (SI ZE(6)),
st ec- CO0-r 16 I NTEGER (-8192..8191),
stec-C01-r 16 | NTEGER (-2048. .2047) OPTI ONAL, -- Need ON
stec- C10-r 16 | NTEGER (-2048. .2047) OPTI ONAL, -- Need ON
stec-Cl1-r 16 | NTEGER (-512..511) OPTI ONAL, -- Need ON
[l . . .
stec-IntegrityErrorBounds-ri17 STEC- | nt egri t yErr or Bounds-r 17 OPTIONAL -- Cond Integrityl
1]
}
STEC- | ntegri tyParaneters-r17 ::= SEQUENCE {
probOnset | onoFaul t-r17 | NTEGER (0. . 255),
meanl onoFaul t Durati on-r17 I NTEGER (1. .256),
i onoRangeError Correl ati onTi me-r 17 I NTEGER (1..255) OPTI ONAL, -- Need ON
i onoRangeRat eError Correl ati onTi me-r17 | NTEGER (1. .255) OPTI ONAL, -- Cond Integrity2
}
STEC- | ntegri tyErrorBounds-r17 ::= SEQUENCE {
neanl onosphere-r17 | NTEGER (0. . 255),
st dDevl onosphere-r17 I NTEGER (0. . 255),
meanl onospher eRat e-r 17 I NTEGER (0. .255),
st dDevl onosphereRat e-r 17 | NTEGER (0. . 255),
}
-- ASNISTOP
Conditional presence Explanation
Integrityl The field is mandatory present if STEC-IntegrityParameters is present; otherwise it is not
present.
Integrity2 The field is mandatory present if ionoRangeErrorCorrelationTime is present; otherwise it
is not present.
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GNSS-SSR-STEC-Correction field descriptions

epochTime
This field specifies the epoch time of the STEC correction data. The gnss-TimelD in GNSS-SystemTime shall be the
same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

correctionPointSetID

This field provides the ID of the GNSS-SSR-CorrectionPoints set. The reference point used for the STEC calculations
(see NOTE below) is the reference point provided in IE GNSS-SSR-CorrectionPoints with the same
correctionPointSetID.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the STEC corrections are provided.

stecQualityIndicator

This field specifies SSR STEC quality indicator. The STEC quality indicator is represented by a combination of CLASS
and VALUE. The 3 MSB define the CLASS with a range of 0-7 and the 3 LSB define the VALUE with a range of 0-7.
See Table 'Relationship between SSR STEC quality indicator and physical quantity' below.

stec-C00
This field provides the polynomial coefficient Coo used to define the STEC. as defined in [43]. NOTE
Scale factor 0.05 TECU; range +409.55 TECU.

stec-C01
This field provides the polynomial coefficient Co1 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg; range +40.94 TECU/deg.

stec-C10
This field provides the polynomial coefficient Cio used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg; range +40.94 TECU/deg.

stec-C11
This field provides the polynomial coefficient C11 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg?; range +10.22 TECU/deg?.

probOnsetlonoFault

This field specifies the Probability of Onset of lonosphere Fault per Time Unit which is the probability of occurrence of
ionosphere error to exceed the residual error bound for more than the Time to Alert (TTA).

This field specifies the onset probability that the residual range or range rate error exceeds a bound created using the
minimum allowed inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin =
norminv(irMaximum / 2), with irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=102%" [hour?] where n is the value of probOnsetlonoFault and the range is 10-102
to 1 per hour.

meanlonoFaultDuration

This field specifies the Mean lonosphere Fault Duration which is the mean duration between when an ionosphere
integrity violation occurs, and the user is alerted through GNSS-Integrity-ServiceAlert (or the integrity violation is over).
Scale factor 1 s; range 1-256 s.

ionoRangeErrorCorrelationTime

This field specifies the lonosphere Range Error Correlation Time which is the upper bound of the correlation time of
the ionosphere residual range error.

The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

ionoRangeRateErrorCorrelationTime

This field specifies the lonosphere Range Rate Error Correlation Time which is the upper bound of the correlation time
of the ionosphere residual range rate error.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.
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GNSS-SSR-STEC-Correction field descriptions

meanlonosphere

This field specifies the Mean lonospherre Error bound which is the mean value for an overbounding model that
bounds the residual ionosphere error.

The bound is meanlonosphere + K * stdDevlonosphere and shall be so that the probability of it to be exceeded shall
be lower than IRallocation for irMinimum < IRallocation < irMaximum, where K = normInv(IRallocation / 2) and
irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

The mean is calculated using:

0.01, i <200
u= {2 +0.1(i—200), 200 <i <230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.

stdDevlonosphere

This field specifies the Standard Deviation lonosphere Error bound which is the standard deviation for an
overbounding model that bounds the residual ionosphere error.

The standard deviation is calculated using:

0.01i, i <200
a={2+0.1(i—200), 200 < i <230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.

meanlonosphereRate

This field specifies the Mean lonosphere Rate Error which is the mean value for an overbounding model that bounds
the residual ionosphere rate error.

The bound is meanlonosphereRate + K * stdDevlonosphereRate and shall be so that the probability of it to be
exceeded shall be lower than IRailocation for irMinimum < IRailocation < irMaximum, where K = normiInv(IRaiiocation / 2) and
irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiecation is @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevlonosphereRate

This field specifies the Standard Deviation lonosphere Rate Error which is the standard deviation for an overbounding
model that bounds the residual ionosphere rate error.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

NOTE: The polynomial coefficients Coo, Co1, C1o, C11 are used to define the STEC as follows:
(1) If only Cooisincluded in STEC-SatElement:
dlai = Cqp.
(2) If only Coo, Co1and Cyoareincluded in STEC-SatElement:
dlai = Cgo+ 001(¢— @)) + C10(/1— ﬂ,o)
(3) If al of Coo, Co1, Croand Cyz areincluded in STEC-SatElement:
dlai = Coo + Coa(@— ¢ho) + Cao(A — Ao) + C11(¢ — o) (4 — Ao).
Other combinations of Coo, Co1, Cio, Ca1 than (1)-(3) above are undefined in this version of the
specification.
The equations above depend on the latitude ¢ and longitude A of an evaluated point and latitude ¢, and

longitude Ao of the reference point which is defined in |E GNSS-SSR-CorrectionPoints
(referencePointLatitude and referencePointLongitude).

ETSI



3GPP TS 37.355 version 17.0.0 Release 17

205

ETSI TS 137 355 V17.0.0 (2022-05)

Relationship between SSR STEC quality indicator and physical quantity

CLASS | VALUE | Index SSR STEC Quality Indicator Q
[TECU]

7 7 63 33.6664 < Q
7 6 62 30.2992 < Q s 33.6664
7 5 61 26.9319 < Q < 30.2992
7 4 60 23.5647 < Q =< 26.9319
7 3 59 20.1974 < Q =< 23.5647
7 2 58 16.8301 < Q < 20.1974
7 1 57 13.4629 < Q =< 16.8301
7 0 56 12.3405 < Q < 13.4629
6 7 55 11.2180 < Q = 12.3405
6 6 54 10.0956 < Q < 11.2180
6 5 53 8.9732 < Q =< 10.0956
6 4 52 7.8508 < Q = 8.9732
6 3 51 6.7284 < Q < 7.8508
6 2 50 56059 < Q < 6.7284
6 1 49 44835 < Q =< 5.6059
6 0 48 41094 < Q = 4.4835
5 7 47 3.7352 < Q = 4109
5 6 46 3.3611 < Q =< 3.7352
5 5 45 2.9870 < Q = 3.3611
5 4 44 2.6128 < Q = 29870
5 3 43 22387 < Q = 26128
5 2 42 1.8645 < Q =< 2.2387
5 1 41 14904 < Q =< 1.8645
5 0 40 1.3657 < Q < 1.4904
4 7 39 1.2410 < Q = 1.3657
4 6 38 1.1163 < Q = 1.2410
4 5 37 0.9915 < Q =< 1.1163
4 4 36 0.8668 < Q < 0.9915
4 3 35 0.7421 < Q =< 0.8668
4 2 34 06174 < Q = 0.7421
4 1 33 0.4927 < Q = 0.6174
4 0 32 0.4511 < Q < 0.4927
3 7 31 0.4096 < Q = 04511
3 6 30 0.3680 < Q = 0.4096
3 5 29 0.3264 < Q =< 0.3680
3 4 28 0.2848 < Q = 0.3264
3 3 27 0.2433 < Q =< 0.2848
3 2 26 0.2017 < Q < 0.2433
3 1 25 0.1601 < Q = 0.2017
3 0 24 0.1463 < Q = 0.1601
2 7 23 0.1324 < Q =< 0.1463
2 6 22 0.1186 < Q =< 0.1324
2 5 21 0.1047 < Q < 0.1186
2 4 20 0.0908 < Q = 0.1047
2 3 19 0.0770 < Q =< 0.0908
2 2 18 0.0631 < Q = 0.0770
2 1 17 0.0493 < Q =< 0.0631
2 0 16 0.0447 < Q < 0.0493
1 7 15 0.0400 < Q = 0.0447
1 6 14 0.0354 < Q =< 0.0400
1 5 13 0.0308 < Q =< 0.0354
1 4 12 0.0262 < Q < 0.0308
1 3 11 0.0216 < Q =< 0.0262
1 2 10 0.0169 < Q = 0.0216
1 1 9 0.0123 < Q = 0.0169
1 0 8 0.0108 < Q =< 0.0123
0 7 7 0.0092 < Q =< 0.0108
0 6 6 0.0077 < Q < 0.0092
0 5 5 0.0062 < Q = 0.0077
0 4 4 0.0046 < Q = 0.0062
0 3 3 0.0031 < Q < 0.0046
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0 2 2 0.0015 < Q = 0.0031
0 1 1 Q < 0.0015
0 0 0 undefined/unknown

- GNSS-SSR-GriddedCorrection

The |IE GNSS-SSR-GriddedCorrection is used by the location server to provide troposphere delay correction, together
with the residual part of the STEC corrections and integrity information.

The parameters provided in IE GNSS-SSR-GriddedCorrection — except for SSR-GriddedCorrectionlntegrityParameters
and TropoDelayl ntegrityErrorBounds-r17 — are used as specified for Compact SSR Gridded Correction Message (e.g.,
message type 4073,9) in [43] and apply to all GNSSs.

-- ASNLISTART
GN\SS- SSR- Gri ddedCorrection-r16 ::= SEQUENCE {
epochTi me-r 16 GNSS- Syst enfli e,
ssrUpdat el nterval -r 16 | NTEGER (0. . 15),
i od-ssr-r16 | NTEGER (0. . 15),
tropospheri cDel ayQual i tyl ndi cator-r16 BI T STRI NG ( Sl ZE(6)) OPTI ONAL, -- Cond Tropo
correctionPoi nt Set| D-r16 | NTEGER (0. .16383),

gridList-ri6 GridList-r16,

ssr-GiddedCorrectionlntegrityParaneters-r17
SSR- G'i ddedCorrectionl ntegrityParanmeters-ri17

OPTI ONAL  -- Need ON
1]
}
GidList-rl16 ::= SEQUENCE (SIZE(1..64)) OF Gi dEl ement-r16
G i dEl ement-r16 ::= SEQUENCE {
troposperi cDel ayCorrecti on-r16 TropospericDel ayCorrection-r16 OPTIONAL, -- Need ON
st ec- Resi dual Sat Li st-r16 STEC- Resi dual Sat Li st-r 16 OPTI ONAL, -- Need ON
}
Tr oposperi cDel ayCorrection-r16 ::= SEQUENCE {
tropoHydroStaticVertical Del ay-r 16 | NTEGER (- 256. . 255),
tropoWet Verti cal Del ay-r 16 | NTEGER (-128..127),
[ _ _
tropoDel ayl ntegri t yError Bounds-r 17 Tr opoDel ayl nt egri t yErr or Bounds-r 17
OPTIONAL -- Cond Integrityl
11
}
STEC- Resi dual Sat Li st-r16 ::= SEQUENCE (S| ZE(1..64)) OF STEC Resi dual Sat El ement -r 16
STEC- Resi dual Sat El enent-r 16 ::= SEQUENCE {
sviD-r16 SV-1 D,
st ecResi dual Correcti on-r16 CHO CE {
b7-r16 | NTEGER (- 64. . 63),
b16-r 16 I NTEGER (-32768. .32767)
b
}
SSR- Gri ddedCorrectionl ntegrityParaneters-ri17 ::= SEQUENCE {
probOnset Tr opospher eFaul t-r 17 | NTEGER (0. . 255),
nmeanTr opospher eFaul t Durati on-r17 I NTEGER (1. .256),
t ropospher eRangeError Correl ati onTi ne-r17 I NTEGER (1..255) OPTI ONAL, -- Need ON
tropospher eRangeRat eError Correl ati onTi ne-r 17 | NTEGER (1. .255) OPTI ONAL, -- Cond Integrity2
}
Tr opoDel ayl nt egri t yErrorBounds-r17 ::= SEQUENCE {
neanTr oposphereVerti cal HydroSt ati cDel ay-r17 I NTEGER (0. . 255),
st dDevTr oposphereVerti cal Hydr oSt ati cDel ay-r17 I NTEGER (0. . 255),
meanTr opospher eVerti cal Wet Del ay-r 17 I NTEGER (0. . 255),
st dDevTr oposphereVerti cal Wet Del ay-r 17 I NTEGER (0. . 255),
nmeanTr oposphereVerti cal HydroSt ati cDel ayRate-r 17 I NTEGER (0. . 255),

st dDevTr oposphereVerti cal Hydr oSt ati cDel ayRate-r 17 | NTEGER (0. . 255),
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meanTr opospher eVerti cal Wt Del ayRat e-r 17 I NTEGER (0. .255),
st dDevTr oposphereVerti cal Wet Del ayRat e-r 17 I NTEGER (0. . 255),
}
-- ASNISTOP
Conditional presence Explanation
Tropo The field is mandatory present if tropospericDelayCorrection is included in gridList.
Otherwise it is not present.
Integrityl The field is mandatory present if SSR-GriddedCorrectionintegrityParameters is present;
otherwise it is not present.
Integrity2 The field is mandatory present if troposphereRangeErrorCorrelationTime is present;
otherwise it is not present.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 208 ETSI TS 137 355 V17.0.0 (2022-05)

GNSS-SSR-GriddedCorrection field descriptions

epochTime
This field specifies the epoch time of the gridded correction data. The gnss-TimelD in GNSS-SystemTime shall be the
same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

troposphericDelayQualityIndicator

This field specifies the quality indicator of the tropospheric delay. The troposphere quality indicator is represented by a
combination of CLASS and VALUE. The 3 MSB define the CLASS with a range of 0-7 and the 3 LSB define the
VALUE with a range of 0-7. The troposphere quality indicator is computed by:

VALUE
SSR Troposphere Quality [mm] < 3¢tASS (1 + ) — 1 [mm]
See Table 'Relationship between SSR troposphere quality and URA indicator and physical quantity' below.

correctionPointSetID
This field provides the ID of the GNSS-SSR-CorrectionPoints set. The GNSS-SSR-GriddedCorrection are valid for the
correction points provided in IE GNSS-SSR-CorrectionPoints with the same correctionPointSetID.

gridList

This field provides the troposphere delay correction together with the residual part of the STEC corrections for up to
64 correction points defined in IE GNSS-SSR-CorrectionPoints.

If the IE GNSS-SSR-CorrectionPoints, which belongs to the correctionPointSetID, includes the listOfCorrectionPoints,
the gridList includes the same number of entries, and listed in the same order, as in the listOfCorrectionPoints.

If the IE GNSS-SSR-CorrectionPoints, which belongs to this correctionPointSetID, includes the
arrayOfCorrectionPoints the gridList includes the same number of entries, and listed in the same order, as defined by
the enabled bits in the bitmaskOfGrids.

tropoHydroStaticVerticalDelay

This field specifies the variation in the hydro static troposphere vertical delay relative to nominal value. The target
device should add the constant nominal value of 2.3 m to calculate the tropospheric hydro-static vertical delay.
Scale factor 0.004 m; range +1.02 m.

tropoWetVerticalDelay

This field specifies the variation in the wet troposphere vertical delay relative to nominal value. The target device
should add the constant value of 0.252 m to calculate the tropospheric wet (non hydro-static) vertical delay.
Scale factor 0.004 m; range +0.508 m.

sviD
This field specifies the GNSS satellite for which the STEC residual corrections are provided.

stecResidualCorrection
This field specifies the STEC residual correction.
Scale factor 0.04 TECU; range +2.52 TECU (b7) or £1310.68 TECU (b186).

probOnsetTroposphereFault

This field specifies the Probability of Onset of Troposphere Fault per Time Unit which is the probability of occurrence
of troposphere error to exceed the residual error bound for more than the Time to Alert (TTA) This field specifies the
onset probability that the residual range or range rate error exceeds a bound created using the minimum allowed
inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin = norminv(irMaximum / 2) and
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of probOnsetTroposphereFault and the range is
10%°2 to 1 per hour.

meanTroposphereFaultDuration

This field specifies the Mean Troposphere Fault Duration which is the mean duration between when a troposphere
integrity violation occurs, and the user is alerted through GNSS-Integrity-ServiceAlert (or the integrity violation is over).
Scale factor 1 s; range 1-256 s.

troposphereRangeErrorCorrelationTime

This field specifies the Troposphere Range Error Correlation Time which is the upper bound of the correlation time of
the troposphere residual range error.

The time is calculated using:

10, i <180
t ={1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.
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GNSS-SSR-GriddedCorrection field descriptions

troposphereRangeRateErrorCorrelationTime

This field specifies the Troposphere Range Rate Error Correlation Time which is the upper bound of the correlation
time of the troposphere residual range rate error.

The time is calculated using:

101, i <180
t ={1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.

meanTroposphereVerticalHydroStaticDelay

This field specifies the Mean Troposphere Vertical Hydro Static Delay Error bound which is the mean value for an
overbounding model that bounds the residual troposphere error in the vertical hydro static delay component.

The bound is meanTroposphereVerticalHydroStaticDelay + K * stdDevTroposphereVerticalHydroStaticDelay and shall
be so that the probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation <
irMaximum, where K = normInv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-
ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevTroposphereVerticalHydroStaticDelay

This field specifies the Standard Deviation Troposphere Vertical Hydro Static Delay Error bound which is the standard
deviation for an overbounding model that bounds the residual troposphere error in the vertical hydro static delay
component.

Scale factor 0.005 m; range 0-1.275 m.

meanTroposphereVerticalWetDelay

This field specifies the Mean Troposphere Vertical Wet Static Delay Error bound which is the mean value for an
overbounding model that bounds the residual troposphere error in the vertical wet delay component.

The bound is meanTroposphereVerticalWetDelay + K * stdDevTroposphereVerticalWetDelay and shall be so that the
probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation < irMaximum, where K =
norminv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevTroposphereVerticalWetDelay
This field specifies the Standard Deviation Troposphere Vertical Wet Static Delay Error bound which is the standard
deviation for an overbounding model that bounds the residual troposphere error in the vertical wet delay component.
Scale factor 0.005 m; range 0-1.275 m.

meanTroposphereVerticalHydroStaticDelayRate

This field specifies the Mean Troposphere Vertical Hydro Static Delay Rate Error bound which is the mean value for
an overbounding model that bounds the residual troposphere rate error in the vertical hydro static delay component.
The bound is meanTroposphereVerticalHydroStaticDelayRate + K * stdDevTroposphereVerticalHydroStaticDelayRate
and shall be so that the probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation <
irMaximum, where K = norminv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-
ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevTroposphereVerticalHydroStaticDelayRate

This field specifies the Standard Deviation Troposphere Vertical Hydro Static Delay Rate Error bound which is the
standard deviation for an overbounding model that bounds the residual troposphere rate error in the vertical hydro
static delay component.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

meanTroposphereVerticalWetDelayRate

This field specifies the Mean Troposphere Vertical Wet Static Delay Rate Error bound which is the mean value for an
overbounding model that bounds the residual troposphere rate error in the vertical wet delay component.

The bound is meanTroposphereVerticalWetDelayRate + K * stdDevTroposphereVerticalWetDelayRate and shall be so
that the probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation < irMaximum,
where K = norminv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.
This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevTroposphereVerticalWetDelayRate

This field specifies the Standard Deviation Troposphere Vertical Wet Static Delay Rate Error bound which is the
standard deviation for an overbounding model that bounds the residual troposphere rate error in the vertical wet delay
component.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

Relationship between SSR troposphere quality and URA indicator and physical quantity

CLASS | VALUE | Index | SSRtroposphere quality indicator
and
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SSR URA
Q[mm]
7 7 63 546650 < Q
7 6 62 491975 < Q = 5466.50
7 5 61 437375 < Q < 4919.75
7 4 60 382625 < Q < 4373.00
7 3 59 327950 < Q = 3826.25
7 2 58 273275 < Q =< 3279.50
7 1 57 218600 < Q s 2732.75
7 0 56 200375 < Q < 2186.00
6 7 55 182150 < Q = 2003.75
6 6 54 163925 < Q = 182150
6 5 53 145700 < Q = 1639.25
6 4 52 127475 < Q < 1457.00
6 3 51 109250 < Q = 1274.75
6 2 50 91025 < Q = 109250
6 1 49 72800 < Q = 910.25
6 0 48 66725 < Q = 728.00
5 7 47 60650 < Q < 667.25
5 6 46 54575 < Q < 606.50
5 5 45 48500 < Q < 54575
5 4 44 42425 < Q < 48500
5 3 43 36350 < Q = 425025
5 2 42 302.75 < Q =< 363.50
5 1 41 24200 < Q < 302.75
5 0 40 22175 < Q =< 242.00
4 7 39 20150 < Q = 221.75
4 6 38 18125 < Q = 201.50
4 5 37 16100 < Q < 181.25
4 4 36 14075 < Q < 161.00
4 3 35 12050 < Q = 140.75
4 2 34 10025 < Q = 120.50
4 1 33 80.00 < Q = 100.25
4 0 32 7325 < Q s 80.00
3 7 31 6650 < Q = 73.25
3 6 30 59.75 < Q < 66.50
3 5 29 5300 < Q =< 59.75
3 4 28 4625 < Q = 53.00
3 3 27 3050 < Q = 46.25
3 2 26 3275 < Q < 39.50
3 1 25 2600 < Q =< 3275
3 0 24 2375 < Q = 26.00
2 7 23 2150 < Q =< 23.75
2 6 22 1925 < Q = 2150
2 5 21 1700 < Q = 1925
2 4 20 1475 < Q = 17.00
2 3 19 1250 < Q = 1475
2 2 18 1025 < Q = 1250
2 1 17 8.00 < Q = 10.25
2 0 16 7.25 < Q = 800
1 7 15 6.50 < Q = 7.25
1 6 14 5.75 < Q = 650
1 5 13 5.00 < Q < 575
1 4 12 4.25 < Q = 500
1 3 11 3.50 < Q = 425
1 2 10 2.75 < Q = 350
1 1 9 2.00 < Q = 275
1 0 8 1.75 < Q = 200
0 7 7 1.50 < Q = 175
0 6 6 1.25 < Q = 150
0 5 5 1.00 < Q = 125
0 4 4 0.75 < Q = 1.00
0 3 3 0.50 < Q < 075
0 2 2 0.25 < Q = 050
0 1 1 Q < 025
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| o | o [ o | undefined/unknown |

- NavIC-DifferentialCorrections

The |E Navl C-Differential Corrections parameters provide users with sets of correction terms that apply to the clock and
ephemeris data transmitted by other satellites in the AutoNav mode as defined in [38] under clause 6.2.6.

- - ASN1START
Navl C-Di fferenti al Corrections-r16 ::= SEQUENCE {
navi c- Ref TOAC-r 16 | NTEGER (0. .50400),
navi c- CorrectionLi st Aut oNav-r16 Navl C Correcti onLi st Aut oNav-r 16,
}
Navl C- CorrectionLi st AutoNav-r16 ::= SEQUENCE (Sl ZE (1..64)) OF Navl C CorrectionEl ement Aut oNav-r 16
Nav| C- Corr ect i onEl enent Aut oNav-r 16 ::= SEQUENCE {
svl D SV-1 D,
navi c- Tod-r 16 I NTEGER (0. .65535),
navi c-i odec-r 16 | NTEGER (0. . 255),
navi c- UDRAI - r 16 | NTEGER (-16..15),
navi c- UDRAr at el - r 16 | NTEGER (-16..15),
navi c- EDC-r 16 Navl C- EDC-r 16,
navi c- CDC-r 16 Nav|l C- CDC-r 16,
}
Navl C-EDC-r 16 ::= SEQUENCE {
navi c- Al phaEDC-r 16 | NTEGER (-8192..8191),
navi c- Bet aEDC- r 16 | NTEGER (-8192..8191),
navi c- GammaEDC- r 16 | NTEGER (-16384..16383),
navi c- Aol correcti on-r16 I NTEGER (-2048..2047),
navi c- AoRAcorrection-r16 I NTEGER (-2048..2047),
navi c- Sem Maj orcorrection-r16 | NTEGER (-2048. .2047),
}
Navl C-CDC-r 16 ::= SEQUENCE {
navi c- Cl ockBi asCorrection-r16 | NTEGER (-4096. . 4095),
navi c- Cl ockDriftCorrection-r16 |NTEGER (-128..127),
}

-- ASNISTOP
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NavIC-DifferentialCorrections field descriptions

navic-RefTOWC

The transmission timing of the navigation message provided through the Time of Week Count (TOWC) corresponding
to the given set of grid ionospheric parameters. It indicates the number of 12 second counts represented in 17 bits.
The TOW count value ranges from 1 to 50400 to cover one entire week. The Time of Week (TOW) in seconds is
obtained by multiplying TOWC with 12 as defined in [38], clause 5.7.

navic-Tod
This field indicates the NavIC Time of Differential Correction in seconds.
Scale factor 16 seconds

navic-iodec
This field indicates Issue of Data Ephemeris and Clock which provides the user with a convenient means of detecting
any change in the ephemeris and clock parameters as described under clause 6.2.1.3 in [38]

navic-UDRAI
This field indicates the index for the User Differential Range Accuracy (in metres) value which enables users to
estimate the accuracy obtained after differential corrections are applied as described under clause 6.2.6 in [38]

navic-UDRAratel

This field indicates the index for the change rate of User Differential Range Accuracy (metres/second)value which
enables users to estimate the accuracy obtained after differential corrections are applied as described under clause
6.2.6 in [38]

navic-AlphaEDC

This field indicates the Alpha correction to Ephemeris parameter (Aa), which is one of the six keplerian elements
defining the ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2734

navic-BetaEDC

This field indicates Beta correction to Ephemeris parameter (AB), which is one of the six keplerian elements defining
the ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-34

navic-GammaEDC

This field indicates the Gamma correction to Ephemeris parameter (Ay), which is one of the six keplerian elements
defining the ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-32 semi-circles.

navic-Aolcorrection

This field indicates the Angle of inclination correction (Ai), which is one of the six keplerian elements defining the
ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-3? semi-circles.

navic-AoRAcorrection

This field indicates the Angle of right ascension correction (AQ), which is one of the six keplerian elements defining the
ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-32 semi-circles.

navic-SemiMajorcorrection

This field indicates the Semi-major correction (AA), which is one of the six keplerian elements defining the ephemeris
differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-° metres.

navic-ClockBiasCorrection

This field indicates correction to the satellite clock bias coefficient (6af0), which is one of the two Satellite clock
differential corrections (CDC) containing corrections to the NavIC satellite clock polynomial coefficients as defined
under clause 6.1.3.5 in [38].

Scale factor 2-3% seconds.

navic-ClockDriftCorrection

This field indicates correction to the satellite clock drift coefficient (dafl), which is one of the two Satellite clock
differential corrections (CDC) containing corrections to the NavIC satellite clock polynomial coefficients as defined
under clause 6.1.3.5 in [38].

Scale factor 2% sec / sec.

- NavIC-GridModelParameter
-- ASNISTART

Navl C- Gri dMbdel Par aneter-r16 ::= SEQUENCE {
navi c- Ref TONC-r 16 | NTEGER (0. .50400),
r egi onMasked-r 16 | NTEGER (0. .1023),
regi onl gpList-r16 Regi onl gpLi st-r16,

}
Regi onl gpLi st-r16 ::= SEQUENCE (Sl ZE (1..16)) OF Regi onl gpEl ement-r16
Regi onl gpEl enent-r 16 ::= SEQUENCE {
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}

regi onl D-r 16 I NTEGER (0. . 15),
givei1-r16 | NTEGER (0. . 15),
gi vdi-r16 I NTEGER (0. .511),
givei 2-r16 | NTEGER (0. . 15),
gi vd2-r 16 I NTEGER (0. .511),
gi vei 3-r16 I NTEGER (0. . 15),
gi vd3-r16 | NTEGER (0. .511),
givei 4-r16 | NTEGER (0. . 15),
gi vd4-r 16 I NTEGER (0. .511),
gi vei 5-r 16 I NTEGER (0. . 15),
gi vd5-r 16 I NTEGER (0. .511),
gi vei 6-r16 | NTEGER (0. . 15),
gi vd6-r 16 I NTEGER (0. .511),
gi vei 7-r 16 I NTEGER (0. . 15),
gi vd7-r 16 I NTEGER (0. .511),
gi vei 8-116 | NTEGER (0. . 15),
gi vds-r 16 I NTEGER (0. .511),
gi vei 9-r 16 I NTEGER (0. . 15),
gi vd9-r 16 | NTEGER (O..511),
gi vei 10-r 16 | NTEGER (0. . 15),
gi vd10-r 16 I NTEGER (0. .511),
givei 11-r16 I NTEGER (0. . 15),
gi vd11-r 16 I NTEGER (0. .511),
givei 12-r16 | NTEGER (0. . 15),
gi vd12-r16 I NTEGER (0. .511),
gi vei 13-r16 I NTEGER (0. . 15),
gi vd13-r 16 I NTEGER (0. .511),
givei 14-r 16 | NTEGER (0. . 15),
gi vd14-r 16 I NTEGER (0. .511),
gi vei 15-r 16 I NTEGER (0. . 15),
gi vd15-r 16 I NTEGER (0. .511),
-- ASNLSTOP

6.5.2.3

213 ETSI TS 137 355 V17.0.0 (2022-05)

NavIC-GridModelParameter field descriptions

navic-RefTOWC

The transmission timing of the navigation message provided through the Time of Week Count (TOWC) corresponding
to the given set of grid ionospheric parameters. It indicates the number of 12 second counts represented in 17 bits.
The TOW count value ranges from 1 to 50400 to cover one entire week. The Time of Week (TOW) in seconds is
obtained by multiplying TOWC with 12 as defined in [38], clause 5.7.

regionMasked

Total 90 lonospheric Grid Points(IGP) are defined in [38] clause 6.2.3 table 25. 15 IGP points are grouped into a
single region. The region masked indicates the total number of regions for which the corrections are provided. For the
current service area of the IRNSS, regions masked are 6.

regionlgpList
This list provides the set of IGPs corresponding to each region. Up to 6 instances (0 to 5) are used in this version of
the specification. The values 6 to 15 are reserved for future use.

regionlD
regionlD along with index of the IGPS point corresponding gives the location of IGPS point as defined in [38], table 25,
clause 6.2.3.

giveil, give2, .., givelbs

This field indicates the Grid lonospheric Vertical Error Index (GIVEI) which is used to describe the delay correction
accuracy at ionospheric grid point indicated by the igp-ID, the mapping between GIVEI and GIVE is defined in [38],
clause 6.2.2 and table 27.

givdl, givd2, ..., givd1l5
This field indicates the Grid lonospheric Vertical Delay (GIVD) as defined in [38], clause 5.3.3.8.1, i.e. the vertical
delay at the corresponding lonospheric Grid points (IGPs) indicated by igp-ID. The scale factor is 0.125 metre.

GNSS Assistance Data Request

A-GNSS-RequestAssistanceData

The |E A-GNSS-RequestAssistanceData is used by the target device to request GNSS assistance data from alocation
server.

-- ASNISTART
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A- G\SS- Request Assi st anceDat a :: = SEQUENCE {
gnss- CommonAssi st Dat aReq GN\SS- CommonAssi st Dat aReq OPTI ONAL, -- Cond ConmmonADReq

gnss- Generi cAssi st Dat aReq GN\SS- Generi cAssi st Dat aReq OPTI ONAL, -- Cond GenADReq

.
gnss- Peri odi cAssi st Dat aReq-r 15
GN\SS- Peri odi cAssi st Dat aReg-r15 OPTI ONAL -- Cond Per ADReq

11

}
-- ASNISTOP
Conditional presence Explanation
CommonADReq The field is mandatory present if the target device requests GNSS-CommonAssistData;
otherwise it is not present.
GenADReq This field is mandatory present if the target device requests GNSS-GenericAssistData for
one or more specific GNSS; otherwise it is not present.
PerADReq This field is mandatory present if the target device requests periodic GNSS assistance

data delivery. This field may only be included if any of the fields are included in IE
GNSS-GenericAssistDataReq:

- GNSS-RTK-ObservationsReq,

- GLO-RTK-BiasInformationReq,

- GNSS-RTK-MAC-CorrectionDifferencesReq,

- GNSS-RTK-ResidualsReq,

- GNSS-RTK-FKP-GradientsReq,

- GNSS-SSR-OrbitCorrectionsReq,

- GNSS-SSR-ClockCorrectionsReq,

- GNSS-SSR-CodeBiasReq.

- GNSS-SSR-URA-Req,

- GNSS-SSR-PhaseBiasReq,

- GNSS-SSR-STEC-CorrectionReq,

- GNSS-SSR-GriddedCorrectionReq, or

- GNSS-Integrity-ServiceAlerReq.

- GNSS-CommonAssistDataReq

The IE GNSS-CommonAssistDataReq is used by the target device to request assistance data that are applicable to any
GNSS from alocation server.

-- ASNLISTART
GN\SS- CommonAssi st Dat aReq :: = SEQUENCE {
gnss- Ref erenceTi mneReq GN\SS- Ref er enceTi meReq
OPTI ONAL, -- Cond Ref Ti mreReq
gnss- Ref erencelocat i onReq GNSS- Ref erencelocat i onReq
OPTI ONAL, -- Cond Ref LocReq
gnss- | onospheri cvbdel Req GNSS- | onospheri cMbdel Req
OPTI ONAL, -- Cond | onoMddReq
gnss-EarthOri ent ati onPar anet ersReq GNSS- Eart hOri ent ati onPar anet er sReq
OPTIONAL, -- Cond EOPReq

[l
gnss- RTK- Ref erenceSt ati onl nf oReq-r 15
GN\SS- RTK- Ref er enceSt at i onl nf oReq-r 15
OPTI ONAL, -- Cond ARPReq
gnss- RTK- Auxi | i arySt ati onDat aReq-r 15
GN\SS- RTK- Auxi | i arySt ati onDat aReq-r 15
OPTI ONAL -- Cond AuxARPReq

gnss- SSR- Corr ecti onPoi nt sReq-r 16
GNSS- SSR- Cor r ect i onPoi nt sReq-r 16
OPTI ONAL -- Cond Poi nt sReq

gnss- |l ntegrity-Servi ceParanet ersReq-r17
GN\SS- | nt egrity-Servi cePar anet er sReq-r 17
OPTI ONAL, -- Cond IntServiceReq
gnss-Integrity-ServiceAl ertReqg-ri17
G\SS- I ntegrity-ServiceAl ert Req-r17
OPTI ONAL -- Cond IntAl ertReq
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11

}
-- ASNLISTOP
Conditional presence Explanation

RefTimeReq The field is mandatory present if the target device requests GNSS-ReferenceTime;
otherwise it is not present.

RefLocReq This field is mandatory present if the target device requests GNSS-ReferencelLocation;
otherwise it is not present.

lonoModReq This field is mandatory present if the target device requests GNSS-lonosphericModel;
otherwise it is not present.

EOPReq This field is mandatory present if the target device requests GNSS-
EarthOrientationParameters; otherwise it is not present.

ARPReq This field is mandatory present if the target device requests
GNSS-RTK-ReferenceStationinfo; otherwise it is not present.

AuxARPReq This field is mandatory present if the target device requests
GNSS-RTK-AuxiliaryStationData; otherwise it is not present.

PointsReq This field is mandatory present if the target device requests GNSS-SSR-CorrectionPoints;
otherwise it is not present.

IntServiceReq This field is mandatory present if the target device requests GNSS-Integrity-
ServiceParameters; otherwise it is not present.

IntAlertReq This field is mandatory present if the target device requests GNSS-Integrity-ServiceAlert;
otherwise it is not present.

- GNSS-GenericAssistDataReq

The |IE GNSS-GenericAssistDataReq is used by the target device to request assistance data from a location server for
one or more specific GNSSs. The specific GNSS for which the assistance data are requested is indicated by the IE
GNSS-ID and (if applicable) by the |IE SBAS-ID. Assistance for up to 16 GNSSs can be requested.

-- ASNISTART

GNSS- Generi cAssi st Dat aReq :

:= SEQUENCE (SIZE (1..16)) OF GNSS-Ceneri cAssi st Dat aReqEl enent

GNSS- Generi cAssi st Dat aRegEl enent :: = SEQUENCE {
gnss-1D GN\SS- | D,
sbas- | D SBAS- | D OPTI ONAL, -- Cond GNSS- | D- SBAS
gnss- Ti reModel sReq GN\SS- Ti reModel Li st Req OPTI ONAL, -- Cond Ti mreModReq
gnss-Differential Correcti onsReq GNSS-Di fferential Correcti onsReq OPTI ONAL, -- Cond DGNSS- Req
gnss- Navi gat i onMbdel Req GNSS- Navi gat i onMbdel Req OPTI ONAL, -- Cond NavModReq
gnss- Real Ti el nt egrityReq GN\SS- Real Ti nel nt egri tyReq OPTI ONAL, -- Cond RTI Req
gnss- Dat aBi t Assi st anceReq GN\SS- Dat aBi t Assi st anceReq OPTI ONAL, -- Cond Dat aBi t sReq
gnss- Acqui si ti onAssi st anceReq GNSS- Acqui si ti onAssi st anceReq OPTI ONAL, -- Cond AcquAssi st Req
gnss- Al manacReq GN\SS- Al manacReq OPTI ONAL, -- Cond Al manacReq
gnss- UTCMWbdel Req GNSS- UTC- Mbdel Req OPTI ONAL, -- Cond UTCMbdReq
gnss- Auxi | i aryl nf or mati onReq GNSS- Auxi | i aryl nf or mati onReq OPTI ONAL, -- Cond Auxl nfoReq

[l

bds-Di fferenti al Correcti onsReq-r12

BDS-Di fferenti al Correcti onsReq-r12
OPTI ONAL, -- Cond DBDS- Req

bds- G i dMbdel Reqg-r 12 BDS- G i dvbdel Reqg-r 12 OPTI ONAL -- Cond BDS- Gri dMbdReq

—_——
—_——

gnss- RTK- Cbservat i onsReqg-r 15

GN\SS- RTK- Coser vat i onsReq-r 15 OPTI ONAL, -- Cond RTK- OSR- Req

gl o- RTK- Bi asl nf or mati onReq-r 15

GLO RTK- Bi asl nf ormati onReg-r15 OPTI ONAL, -- Cond GLO CPB-Req

gnss- RTK- MAC- Correcti onDi f f erencesReq-r 15

GN\SS- RTK- MAC- Correcti onDi f f erencesReq-r 15

OPTI ONAL, -- Cond MAG Req
gnss- RTK- Resi dual sReqg-r 15 GNSS- RTK- Resi dual sReqg-r 15 OPTI ONAL, -- Cond Res-Req
gnss- RTK- FKP- Gr adi ent sReqg-r 15

GN\SS- RTK- FKP- Gr adi ent sReg-r15  OPTI ONAL, -- Cond FKP- Req

gnss- SSR-Orbi t Correcti onsReq-r 15

GNSS- SSR- Or bi t Corr ecti onsReq-r 15
OPTI ONAL, -- Cond OC Req

gnss- SSR- Cl ockCorrecti onsReqg-r 15

GNSS- SSR- d ockCorrecti onsReq-r 15
OPTI ONAL, -- Cond CC-Req
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gnss- SSR- CodeBi asReq-r 15 GNSS- SSR- CodeBi asReq-r 15 OPTI ONAL -- Cond CB-Req
i

gnss- SSR- URA- Req-r 16 GNSS- SSR- URA- Req-r 16 OPTI ONAL, -- Cond URA-Req

gnss- SSR- PhaseBi asReq-r 16 GN\SS- SSR- PhaseBi asReq-r 16 OPTI ONAL, -- Cond PB-Req

gnss- SSR- STEC- Corr ecti onReq-r 16

GNSS- SSR- STEC- Cor r ecti onReq-r 16 OPTI ONAL, -- Cond STEC- Req

gnss- SSR- Gri ddedCorrecti onReg-r16  GNSS-SSR- Gi ddedCorrecti onReq-r 16

OPTIONAL, -- Cond @i d-Req

navi c-Di fferential CorrectionsReq-r16

Navl C-Di fferenti al Correcti onsReqg-r 16

OPTIONAL,  -- Cond DNavl G Req
navi c- G i dvbdel Req-r 16 Navl C- Gi dvbdel Reqg-r 16 OPTI ONAL -- Cond Navl C-Gi dModReq
11
}
-- ASNLSTCP
Conditional presence Explanation

GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbhas; otherwise it is not present.

TimeModReq The field is mandatory present if the target device requests GNSS-TimeModelList;
otherwise it is not present.

DGNSS-Req The field is mandatory present if the target device requests GNSS-DifferentialCorrections;
otherwise it is not present.

NavModReq The field is mandatory present if the target device requests GNSS-NavigationModel;
otherwise it is not present.

RTIReq The field is mandatory present if the target device requests GNSS-RealTimelntegrity;
otherwise it is not present.

DataBitsReq The field is mandatory present if the target device requests GNSS-DataBitAssistance;
otherwise it is not present.

AcquAssistReq The field is mandatory present if the target device requests GNSS-AcquisitionAssistance;
otherwise it is not present.

AlmanacReq The field is mandatory present if the target device requests GNSS-Almanac; otherwise it
is not present.

UTCModReq The field is mandatory present if the target device requests GNSS-UTCModel; otherwise
it is not present.

AuxInfoReq The field is mandatory present if the target device requests GNSS-AuxiliaryInformation;
otherwise it is not present.

DBDS-Req The field is mandatory present if the target device requests BDS-DifferentialCorrections;

otherwise it is not present. This field may only be present if gnss-ID indicates 'bds".

BDS-GridModReq

The field is mandatory present if the target device requests BDS-GridModel; otherwise it
is not present. This field may only be present if gnss-ID indicates 'bds'.

RTK-OSR-Req The field is mandatory present if the target device requests GNSS-RTK-Observations;
otherwise it is not present.

GLO-CPB-Req The field is mandatory present if the target device requests GLO-RTK-BiasInformation;
otherwise it is not present.

MAC-Req The field is mandatory present if the target device requests
GNSS-RTK-MAC-CorrectionDifferences; otherwise it is not present.

Res-Req The field is mandatory present if the target device requests GNSS-RTK-Residuals;
otherwise it is not present.

FKP-Req The field is mandatory present if the target device requests GNSS-RTK-FKP-Gradients;
otherwise it is not present.

OC-Req The field is mandatory present if the target device requests GNSS-SSR-OrbitCorrections;
otherwise it is not present.

CC-Req The field is mandatory present if the target device requests GNSS-SSR-ClockCorrections;
otherwise it is not present.

CB-Req The field is mandatory present if the target device requests GNSS-SSR-CodeBias;
otherwise it is not present.

URA-Req The field is mandatory present if the target device requests GNSS-SSR-URA; otherwise it
is not present.

PB-Req The field is mandatory present if the target device requests GNSS-SSR-PhaseBias;
otherwise it is not present.

STEC-Req The field is mandatory present if the target device requests GNSS-SSR-STEC-Correction;
otherwise it is not present.

Grid-Req The field is mandatory present if the target device requests
GNSS-SSR-GriddedCorrection; otherwise it is not present.

DNavIC-Req The field is mandatory present if the target device requests NavIC-DifferentialCorrections;

otherwise it is not present. This field may only be present if the gnss-ID indicates 'navic'.
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Conditional presence

Explanation

NavIC-GridModReq

The field is mandatory present if the target device requests NavIC-GridModel; otherwise it
is not present. This field may only be present if the gnss-ID indicates 'navic'.

- GNSS-PeriodicAssistDataReq

The |IE GNSS-PeriodicAssistDataReq is used by the target device to request periodic assistance data delivery from a

location server.

-- ASNLISTART
GNSS- Peri odi cAssi st Dat aReg-r 15 :: = SEQUENCE {
gnss- RTK- Peri odi cCbservati onsReq-r 15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pCSR
gl 0- RTK- Peri odi cBi asl nf ormati onReg-r15 GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pCPB
gnss- RTK- MAC- Per i odi cCorrectionDifferencesReq-r15
GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pMAC
gnss- RTK- Peri odi cResi dual sReqg-r 15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pRes
gnss- RTK- FKP- Peri odi cGradi ent sReg-r15  GNSS- Peri odi cControl Param r15  OPTI ONAL, -- Cond pFKP
gnss- SSR- Peri odi cOr bi t CorrectionsReq-r15
GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pOC
gnss- SSR- Peri odi cCl ockCorrecti onsReq-r 15
GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pCC
gnss- SSR- Peri odi cCodeBi asReq-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pCB
[
gnss- SSR- Peri odi cURA- Req-r 16 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pURA
gnss- SSR- Peri odi cPhaseBi asReq-r 16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pPB
gnss- SSR- Peri odi cSTEC- Corr ecti onReq-r 16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pSTEC

gnss- SSR- Peri odi cGi ddedCorrecti onReqg-r 16

11,
[l

GN\SS- Peri odi cControl Paramr15 OPTIONAL -- Cond pGid

gnss-Integrity-Periodi cServiceAl ert Req-r17

GN\SS- Peri odi cControl Paramr15  OPTIONAL -- Cond pDNU
1]
}
-- ASNISTOP
Conditional presence Explanation

pOSR The field is mandatory present if the target device requests periodic
GNSS-RTK-Observations; otherwise it is not present.

pCPB The field is mandatory present if the target device requests periodic
GLO-RTK-BiasInformation; otherwise it is not present.

pMAC The field is mandatory present if the target device requests periodic
GNSS-RTK-MAC-CorrectionDifferences; otherwise it is not present.

pRes The field is mandatory present if the target device requests periodic
GNSS-RTK-Residuals; otherwise it is not present.

pFKP The field is mandatory present if the target device requests periodic
GNSS-RTK-FKP-Gradients; otherwise it is not present.

pOC The field is mandatory present if the target device requests periodic
GNSS-SSR-OrbhitCorrections; otherwise it is not present.

pCC The field is mandatory present if the target device requests periodic
GNSS-SSR-ClockCorrections; otherwise it is not present.

pCB The field is mandatory present if the target device requests periodic
GNSS-SSR-CodeBias; otherwise it is not present.

pURA The field is mandatory present if the target device requests periodic GNSS-SSR-URA;
otherwise it is not present.

pPB The field is mandatory present if the target device requests periodic
GNSS-SSR-PhaseBias; otherwise it is not present.

pSTEC The field is mandatory present if the target device requests periodic
GNSS-SSR-STEC-Correction; otherwise it is not present.

pGrid The field is mandatory present if the target device requests periodic
GNSS-SSR-GriddedCorrection; otherwise it is not present.

pDNU The field is mandatory present if the target device requests periodic GNSS-Integrity-
ServiceAlert; otherwise it is not present.
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6.5.2.4 GNSS Assistance Data Request Elements

- GNSS-ReferenceTimeReq

The |E GNSS-ReferenceTimeReq is used by the target device to request the GNSS ReferenceTime assistance from the
location server.

-- ASNLSTART
GN\SS- Ref erenceTi neReq :: = SEQUENCE {
gnss- Ti mreReqgPr ef Li st SEQUENCE (SIZE (1..8)) OF GNSS-ID,
gps- TOM assi st Req BOOLEAN OPTI ONAL, -- Cond gps
not O LeapSecReq BOOLEAN OPTI ONAL, -- Cond gl onass
}
-- ASNLSTCP
Conditional presence Explanation
aps The field is mandatory present if gnss-TimeReqPrefList includes a GNSS-ID="gps’;
otherwise it is not present.
glonass The field is mandatory present if gnss-TimeReqPrefList includes a GNSS-ID= 'glonass';
otherwise it is not present.

GNSS-ReferenceTimeReq field descriptions

gnss-TimeReqPrefList

This field is used by the target device to request the system time for a specific GNSS, specified by GNSS-ID in the
order of preference. The first GNSS-ID in the list is the most preferred GNSS for reference time, the second GNSS-ID
is the second most preferred, etc.

gps-TOW-assistReq
This field is used by the target device to request the gps-TOW-Assist field in GNSS-SystemTime. TRUE means
requested.

notOfLeapSecReq
This field is used by the target device to request the notificationOfLeapSecond field in GNSS-SystemTime. TRUE
means requested.

- GNSS-ReferencelLocationReq

The |IE GNSS-ReferencelocationReq is used by the target device to request the GNSS-Referencel ocation assistance
from the location server.

-- ASNLISTART

GN\SS- Ref erencelLocati onReq ::=  SEQUENCE {
. C

-- ASNISTOP

- GNSS-lonosphericModelReq

The |IE GNSS-lonosphericModel Req is used by the target device to request the GNSS-lonosphericModel assistance from
the location server.

-- ASNLISTART

GN\SS- | onospheri chModel Req :: = SEQUENCE {
kl obuchar Model Req BI T STRI NG (SI ZE(2)) OPTI ONAL, -- Cond kl obuchar
neQui ckModel Req NULL OPTI ONAL, -- Cond nequi ck
[[ Kkl obuchar Model 2Req-r16 NULL OPTIONAL -~ Cond ki obuchar 2
1]
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-- ASNLSTOP
Conditional presence Explanation

klobuchar The field is mandatory present if the target device requests klobucharModel; otherwise it
is not present. The BIT STRING defines the datalD requested, defined in IE
KlobucharModelParameter.

nequick The field is mandatory present if the target device requests neQuickModel; otherwise it is
not present.

klobuchar2 The field is mandatory present if the target device requests klobucharModel2; otherwise it
is not present.

— GNSS-EarthOrientationParametersReq

The |E GNSS-EarthOrientationParametersReq is used by the target device to request the GNSS-
EarthOrientationParameters assistance from the location server.

- - ASNISTART

G\SS- Eart hOri ent ati onPar anet ersReq ::= SEQUENCE {
. S

-- ASN1ISTOP

— GNSS-RTK-ReferenceStationinfoReq

The |E GNSS-RTK-ReferenceStationl nfoReq is used by the target device to request the
GNSS-RTK-ReferenceSationlnfo assistance from the location server.

-- ASNLISTART
GN\SS- RTK- Ref erenceSt ati onl nf oReg-r15 :: = SEQUENCE {
ant ennaDescri pti onReqg-r 15 BOOLEAN,
ant ennaHei ght Reg-r 15 BOOLEAN,
physi cal Ref er enceSt ati onReqg-r 15 BOOLEAN,
stationl D-r15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
}
-- ASNLISTOP

GNSS-RTK-ReferenceStationIinfoReq field descriptions

antennaDescriptionReq
This field specifies whether or not the location server is requested to include the field AntennaDescription in the
GNSS-RTK-ReferenceStationinfo IE. TRUE means requested.

antennaHeightReq
This field specifies whether or not the location server is requested to include the field antennaHeight in the
GNSS-RTK-ReferenceStationinfo IE. TRUE means requested.

physicalReferenceStationReq
This field specifies whether or not the location server is requested to include the field physical-reference-station-info in
the GNSS-RTK-ReferenceStationinfo IE. TRUE means requested.

stationID
This field specifies the Station ID for which the GNSS-RTK-ReferenceStationInfo is requested.

- GNSS-RTK-AuxiliaryStationDataReq

The |E GNSS-RTK-AuxiliaryStationDataReq is used by the target device to request the
GNSS-RTK-AuxiliaryStationData assi stance from the location server.

-- ASNLSTART
GN\SS- RTK- Auxi | i arySt ati onDat aReg-r 15 :: = SEQUENCE {
mast er-referenceStati onl D-r15 GN\SS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
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}
-- ASNLISTCP

GNSS-RTK-AuxiliaryStationDataReq field descriptions

master-referenceStationID
This field specifies the Master Reference Station ID for which the Auxiliary Stations are requested.

- GNSS-SSR-CorrectionPointsReq

The IE GNSS-SSR-CorrectionPointsReq is used by the target device to request the GNSS-SSR-CorrectionPoints
assistance from the location server.

-- ASNLISTART
GN\SS- SSR- Correcti onPoi nt sReq-r16 :: = SEQUENCE {
correctionPoi nt Set | D- Req-r 16 | NTEGER (0. .16383) CPTI ONAL,
. -
-- ASNLISTOP

GNSS-SSR-CorrectionPointsReq field descriptions

correctionPointSetID-Req
This field specifies the ID of the Atmospheric Correction Point set for which the GNSS-SSR-CorrectionPoints are
requested.

- GNSS-Integrity-ServiceParametersReq

The |E GNSS-Integrity-ServiceParametersReq is used by the target device to request the GNSS-Integrity-
ServiceParameters assistance from the location server.

-- ASNLISTART

GN\SS- | ntegrity-Servi ceParanet ersReqg-r17 ::= SEQUENCE {
) -

-- ASNISTOP

- GNSS-Integrity-ServiceAlertReq

The IE GNSS-Integrity-ServiceAlertReq is used by the target device to request the GNSS-Integrity-ServiceAlert
assistance from the location server.

-- ASNLISTART

GNSS- I ntegrity-ServiceAl ertReg-rl17 ::= SEQUENCE {
) -

-- ASNISTOP

- GNSS-TimeModelListReq

The IE GNSS-TimeModel ListReq is used by the target device to request the GNSS-TimeModel Element assistance from
the location server.

-- ASNISTART

GN\SS- Ti reModel Li st Req :: = SEQUENCE (S| ZE(1..15)) OF GNSS-Ti neModel El ement Req
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GN\SS- Ti reModel El ement Req :: = SEQUENCE {
gnss-TO | DsReq | NTEGER (1..15),
del taTreq BOOLEAN,

}

-- ASNISTOP

GNSS-TimeModelElementReq field descriptions

gnss-TO-IDsReq
This field specifies the requested gnss-TO-ID. The meaning and encoding is the same as the gnss-TO-ID field in the
GNSS-TimeModelElement IE.

deltaTreq
This field specifies whether or not the location server is requested to include the deltaT field in the GNSS-
TimeModelElement IE. TRUE means requested.

- GNSS-DifferentialCorrectionsReq

The |E GNSS-Differential CorrectionsReq is used by the target device to request the GNSS-Differential Corrections
assistance from the location server.

- - ASNISTART

G\SS-Di fferential Correcti onsReq :: = SEQUENCE {
dgnss- Si gnal sReq GN\SS- Si gnal | Ds,
dgnss- Val i di tyTi mreReq BOOLEAN,

}

-- ASN1ISTOP

GNSS-DifferentialCorrectionsReq field descriptions

dgnss-SignalsReq

This field specifies the GNSS Signal(s) for which the GNSS-DifferentialCorrections are requested. A one-value at a bit
position means DGNSS corrections for the specific signal are requested; a zero-value means not requested. The
target device shall set a maximum of three bits to value 'one'.

dgnss-ValidityTimeReq
This field specifies whether the udreGrowthRate and udreValidityTime in GNSS-DifferentialCorrections are requested
or not. TRUE means requested.

- GNSS-NavigationModelReq

The |E GNSS-NavigationModel Req is used by the target device to request the GNSS-NavigationModel assistance from
the location server.

- - ASN1START
GN\SS- Navi gat i onModel Req :: = CHO CE {
st or edNavLi st St or edNavlLi st | nf o,
regNavlLi st RegNavlLi st | nf o,
}
St oredNavlLi stinfo ::= SEQUENCE {
gnss- WWeekOr Day | NTEGER (0. .4095),
gnss- Toe I NTEGER (0. . 255),
t-toeLimt I NTEGER (0. . 15),
sat Li st Rel at edDat aLi st Sat Li st Rel at edDat aLi st OPTI ONAL,
}
Sat Li st Rel at edDat aLi st ::= SEQUENCE (S| ZE (1..64)) OF SatlLi st Rel at edDat aEl enent
Sat Li st Rel at edDat aEl enment :: = SEQUENCE {
svl D SV- 1 D,
i od BIT STRING (Sl ZE(11)),
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cl ockModel |1 D I NTEGER (1..8) OPTI ONAL,
or bi t Model |1 D | NTEGER (1..8) OPTI ONAL,
}
RegNavListinfo ::= SEQUENCE {
svReqLi st BI T STRING (Sl ZE (64)),
cl ockModel | D-PrefList  SEQUENCE (SIZE (1..8)) OF |INTEGER (1..8) OPTI ONAL,
or bi t Model | D- Pr ef Li st SEQUENCE (SIZE (1..8)) OF INTEGER (1..8) OPTI ONAL,
addNavpar anReq BOCOLEAN OPTI ONAL, -- Cond orbitMdellD 2
}
-- ASNISTOP
Conditional presence Explanation
orbitModellD-2 The field is mandatory present if orbitModellD-PrefList is absent or includes a Model-ID =
'2'; otherwise it is not present.

GNSS-NavigationModelReq field descriptions

storedNavList
This list provides information to the location server about which GNSS-NavigationModel data the target device has
currently stored for the particular GNSS indicated by GNSS-ID.

reqNavList
This list provides information to the location server which GNSS-NavigationModel data are requested by the target
device.

gnss-WeekOrDay

If GNSS-ID does not indicate 'glonass', this field defines the GNSS Week number of the assistance currently held by
the target device.

If GNSS-ID is set to 'glonass', this field defines the calendar number of day within the four-year interval starting from
15t of January in a leap year, as defined by the parameter Nt in [9] of the assistance currently held by the target
device.

gnss-Toe

If GNSS-ID does not indicate 'glonass', this field defines the GNSS time of ephemeris in hours of the latest ephemeris
set contained by the target device.

If GNSS-ID is set to 'glonass', this field defines the time of ephemeris in units of 15 minutes of the latest ephemeris set
contained by the target device (range 0 to 95 representing time values between 0 and 1425 minutes). In this case,
values 96 to 255 shall not be used by the sender.

t-toeLimit

If GNSS-ID does not indicate 'glonass', this IE defines the ephemeris age tolerance of the target device in units of
hours.

If GNSS-ID is set to 'glonass’, this IE defines the ephemeris age tolerance of the target device in units of 30 minutes.

satListRelatedDatalL ist
This list defines the clock and orbit models currently held by the target device for each SV. This field is not included if
the target device does not have any stored clock and orbit models for any SV.

svID
This field identifies the particular GNSS satellite.

iod
This field identifies the issue of data currently held by the target device.

clockModellD, orbitModellD
These fields define the clock and orbit model number currently held by the target device. If these fields are absent, the
default interpretation of the table GNSS-ID to clockModellD & orbitModellD relation below applies.

svReqList

This field defines the SV for which the navigation model assistance is requested. Each bit position in this BIT STRING
represents a SV-ID. Bit 0 represents SV-ID=0 and bit 63 represents SV-ID=63. A one-value at a bit position means the
navigation model data for the corresponding SV-ID is requested, a zero-value means not requested.

clockModellDPrefList, orbitModelID-PrefList

These fields define the Model-IDs of the clock and orbit models that the target device wishes to obtain in the order of
preference. The first Model-ID in the list is the most preferred model, the second Model-ID the second most preferred,
etc. If these fields are absent, the default interpretation of the table GNSS-ID to clockModellD-PrefList &
orbitModellDPrefList relation below applies.

addNavparamReq
This field specifies whether the location server is requested to include the addNAVparam fields in GNSS-
NavigationModel IE (NavModel-NAVKeplerianSet field) or not. TRUE means requested.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17

GNSS-ID to clockModellD & orbitModellD relation

223

ETSI TS 137 355 V17.0.0 (2022-05)

GNSS-ID

clockModellD

orbitModellD

gps

sbas

gzss

galileo

glonass

bds

navic

OO~ (FRINIOTN

QO INIOTN

GNSS-ID to clockModellD-PrefList & orbitModellD-PrefList relation

GNSS-ID clockModellD-PrefList | orbitModellD-PrefList
aps Model-2 Model-2
sbas Model-5 Model-5
gzss Model-2 Model-2
galileo Model-1 Model-1
glonass Model-4 Model-4
bds Model-6 Model-6
navic Model-8 Model-8

- GNSS-RealTimelntegrityReq

The |E GNSS-Real Timel ntegrityReq is used by the target device to request the GNSS-Real Timel ntegrity assistance from
the location server.

- - ASNISTART

GNSS- Real Timel ntegrityReq :: =
. o

-- ASNISTCP

SEQUENCE {

- GNSS-DataBitAssistanceReq

The |[E GNSS-DataBitAssistanceReq is used by the target device to request the GNSS-DataBitAssi stance assistance
from the location server.

-- ASNISTART

GN\SS- Dat aBi t Assi stanceReq ::=  SEQUENCE {
gnss- TOD- Req | NTEGER (0. . 3599),
gnss- TOD- Fr acReq I NTEGER (0. .999)
dat aBi t | nt erval | NTEGER (0. . 15),
gnss- Si gnal Type GN\SS- Si gnal | Ds,
gnss- Dat aBi t sReq GN\SS- Dat aBi t sReqSat Li st OPTI ONAL,

OPTI ONAL,

}
GN\SS- Dat aBi t sRegqSat Li st ::= SEQUENCE (S| ZE(1..64)) OF GN\SS-Dat aBi t sRegSat El enent
GN\SS- Dat aBi t sRegSat El ement :: = SEQUENCE {
svl D SV-1 D,
. Ce
-- ASNISTOP

GNSS-DataBitAssistanceReq field descriptions

gnss-TOD-Req
This field specifies the reference time for the first data bit requested in GNSS specific system time, modulo 1 hour.
Scale factor 1 second.
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GNSS-DataBitAssistanceReq field descriptions

gnss-TOD-FracReq
This field specifies the fractional part of gnss-TOD-Req in 1-milli-second resolution.
Scale factor 1 millisecond.

dataBitInterval
This field specifies the time length for which the Data Bit Assistance is requested. The GNSS-DataBitAssistance shall
be relative to the time interval (gnss-TOD-Req, gnss-TOD-Req + dataBitInterval).
The dataBitinterval r, expressed in seconds, is mapped to a binary number K with the following formula:
r=0.1x2X
Value K=15 means that the time interval is not specified.

gnss-SignalType
This field specifies the GNSS Signal(s) for which the GNSS-DataBitAssistance are requested. A one-value at a bit
position means GNSS-DataBitAssistance for the specific signal is requested; a zero-value means not requested.

gnss-DataBitsReq
This list contains the SV-IDs for which the GNSS-DataBitAssistance is requested.

— GNSS-AcquisitionAssistanceReq

The lE GNSS-AcquisitionAssistanceReq is used by the target device to request the GNSS-AcquisitionAssistance
assistance from the location server.

-- ASNLISTART

GNSS- Acqui sitionAssistanceReq ::=  SEQUENCE {
gnss- Si gnal | D- Req GN\SS- Si gnal | D,

S o

-- ASNLISTOP

GNSS-AcquisitionAssistanceReq field descriptions

gnss-SignallD-Req
This field specifies the GNSS signal type for which GNSSAcquisitionAssistance is requested.

- GNSS-AlmanacReq

The |E GNSS-AlmanacReq is used by the target device to request the GNSS-Almanac assistance from the location
server.

-- ASNLISTART
GNSS- Al manacReq :: = SEQUENCE {
model | D I NTEGER(1..8)  OPTI ONAL,
}
-- ASNLSTCP
GNSS-AlmanacReq field descriptions
modellD

This field specifies the Almanac Model ID requested. If this field is absent, the default interpretation as in the table
GNSS-ID to modellD relation below applies.
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GNSS-ID to modellD relation

GNSS-ID modellD
aps 2
shas
gzss

galileo
glonass
bds
navic

R (NOR (N[O

- GNSS-UTC-ModelReq

The lE GNSS-UTC-ModelReq is used by the target device to request the GNSS-UTC-Model assistance from the location
server.

-- ASNLSTART
G\SS- UTC- Model Req :: =  SEQUENCE {
model | D I NTEGER(1..8)  OPTI ONAL,
}
-- ASNLSTCP
GNSS-UTC-ModelReq field descriptions
modellD

This field specifies the GNSS-UTCModel set requested. If this field is absent, the default interpretation as in the table
GNSS-ID to modellD relation below applies

GNSS-ID to modellD relation

GNSS-ID modellD
aps
shas
gzss

galileo
glonass
bds
navic

NIO|W|R (P |-

- GNSS-AuxiliarylnformationReq

The IE GNSS-AuxiliarylnformationReq is used by the target device to request the GNSS-Auxiliaryl nformation
assistance from the location server.

-- ASNLISTART

GNSS- Auxi | i aryl nformati onReq :: = SEQUENCE {
) -

-- ASNISTOP

- BDS-DifferentialCorrectionsReq

The IE BDS-Differential CorrectionsReq is used by the target device to request the BDS Differential Corrections
assistance from the location server.

-- ASNISTART

BDS-Di fferential Correcti onsReg-r12 ::= SEQUENCE {
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dgnss- Si gnal sReq GN\SS- Si gnal | Ds,

}
-- ASNLISTCP

BDS-DifferentialCorrectionsReq field descriptions

dgnss-SignalsReq

This field specifies the BDS Signal(s) for which the BDS-DifferentialCorrections are requested. A one-value at a bit
position means BDS differential corrections for the specific signal are requested; a zero-value means not requested.
The target device shall set a maximum of three bits to value 'one'. This only applies for the B1I/B3lI signal.

- BDS-GridModelReq

The IE BDS-GridModelReq is used by the target device to request the BDS-GridModel assi stance from the location
server.

-- ASNLISTART

BDS- Gri dMbdel Reg-r12 :: = SEQUENCE {
) -

-- ASNISTOP

- GNSS-RTK-ObservationsReq

The |E GNSS-RTK-ObservationsReq is used by the target device to request the GNSS-RTK-Observations assistance
from the location server.

-- ASNISTART
GN\SS- RTK- Chservati onsReq-r15:: = SEQUENCE {
gnss- RTK- Si gnal sReqg-r 15 GN\SS- Si gnal | Ds,
gnss- RTK- | nt eger - ms- Req-r 15 BOOLEAN,
gnss- RTK- PhaseRangeRat eReqg- r 15 BOOLEAN,
gnss- RTK- CNR- Req-r 15 BOOLEAN,
stationl D-r15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
}
-- ASN1ISTOP

GNSS-RTK-ObservationsReq field descriptions

gnss-RTK-SignalsReq
This field specifies the GNSS Signal(s) for which the GNSS-RTK-Observations are requested. A one-value at a bit
position means RTK observations for the specific signal are requested; a zero-value means not requested.

gnss-RTK-Integer-ms-Req
This field specifies whether the integer-ms is requested or not. TRUE means requested.

gnss-RTK-PhaseRangeRateReq
This field specifies whether the rough-phase-range-rate and fine-PhaseRangeRate are requested or not. TRUE
means requested.

gnss-RTK-CNR-Req
This field specifies whether the carrier-to-noise-ratio is requested or not. TRUE means requested.

stationID
This field specifies the Station ID for which the GNSS-RTK-Observations are requested.

- GLO-RTK-BiasInformationReq

The |E GLO-RTK-BiaslnformationReq is used by the target device to request the GLO-RTK-Biasl nformation assistance
from the location server.

-- ASN1ISTART
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GLO RTK- Bi asl nformati onReg-r15 ::= SEQUENCE {

stationlDr15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
}
-- ASNLSTOP

GLO-RTK-BiasInformationReq field descriptions

stationID
This field specifies the Station ID for which the GLO-RTK-BiasInformation is requested.

- GNSS-RTK-MAC-CorrectionDifferencesReq

The |IE GNSS-RTK-MAC-CorrectionDifferencesReq is used by the target device to request the
GNSS-RTK-MAC-CorrectionDifferences assistance from the location server.

-- ASNLSTART
GN\SS- RTK- MAC- Correcti onDi fferencesReq-r15 :: = SEQUENCE {
mast er - Ref erenceSt ati onl D-r 15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
aux- Ref erenceSt ati onLi st-r15 AUX- Ref er enceSt ati onLi st-r 15 OPTI ONAL,
| i nkConbi nat i ons- PrefList-ri5 GNSS- Li nk- Conbi nat i onsLi st-r 15 OPTI ONAL,
}
AUX- Ref erenceSt ati onList-r15 ::= SEQUENCE (SIZE (1..32)) OF AUX-ReferenceStationl D-El enent-r15
AUX- Ref erenceSt ati onl D- El enent-r 15 :: = SEQUENCE {
aux-stationl D-r 15 GNSS- Ref erenceSt ati onl D-r 15,
}
-- ASNLISTOP

GNSS-RTK-MAC-CorrectionDifferencesReq field descriptions

master-ReferenceStation|D, aux-ReferenceStationList
These fields specify the Master and Auxiliary Reference Station IDs for which the
GNSS-RTK-MAC-CorrectionDifferences are requested.

linkCombinations-PrefList

This field specifies the dual-frequency combination of L1 and L2 link/frequencies for which the target device wishes to
obtain the GNSS-RTK-MAC-CorrectionDifferences in the order of preference. The first GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the most preferred combination, the second GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the second most preferred, etc.

- GNSS-RTK-ResidualsReq

The IE GNSS-RTK-ResidualsReq is used by the target device to request the GNSS-RTK-Residuals assistance from the
location server.

-- ASNISTART
GN\SS- RTK- Resi dual sReg-r15 ::=  SEQUENCE {
stationl D-r15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
I'i nkConbi nat i ons- PrefList-ri15 GNSS- Li nk- Conbi nati onsLi st-r15 OPTI ONAL,
}
-- ASNISTOP
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GNSS-RTK-ResidualsReq field descriptions

stationID
This field specifies the Station ID for which the GNSS-RTK-Residuals are requested.

linkCombinations-PrefList

This field specifies the dual-frequency combination of L1 and L2 link/frequencies for which the target device wishes to
obtain the GNSS-RTK-Residuals in the order of preference. The first GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the most preferred combination, the second GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the second most preferred, etc.

- GNSS-RTK-FKP-GradientsReq

The |IE GNSS-RTK-FKP-GradientsReq is used by the target device to request the GNSS-RTK-FKP-Gradients assistance
from the location server.

-- ASNLSTART
GN\SS- RTK- FKP- Gradi ent sReg-r15 ::=  SEQUENCE {
stationlDr15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
I'i nkConbi nati ons- PrefList-ri15 GNSS- Li nk- Conbi nati onsLi st-r15 OPTI ONAL,
}
-- ASNLSTOP
GNSS-RTK-FKP-GradientsReq field descriptions
stationlD

This field specifies the Station ID for which the GNSS-RTK-FKP-Gradients are requested.

linkCombinations-PrefList

This field specifies the dual-frequency combination of L1 and L2 link/frequencies for which the target device wishes to
obtain the GNSS-RTK-FKP-Gradients in the order of preference. The first GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the most preferred combination, the second GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the second most preferred, etc.

- GNSS-SSR-OrbitCorrectionsReq

The |IE GNSS-SSR-OrbitCorrectionsReq is used by the target device to request the GNSS SSR-OrbitCorrections
assistance from the location server.

- - ASNISTART
GNSS- SSR- Or bi t Correcti onsReq-r 15 :: = SEQUENCE {
st or edNavLi st-r15 GNSS- NavlLi st | nfo-r15 OPTI ONAL,
[
orbit-IntegrityReg-r17 BIT STRI NG { or bi t RangeError Correl ati onTi meReq (0),
or bi t RangeRat eError Correl ati onTi mreReq (1)
} (Sl ZE(1..8)) OPTI ONAL
11
}
-- ASNISTOP

GNSS-SSR-OrbitCorrectionsReq field descriptions

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

orbit-IntegrityReq

This field, if present, indicates that the target device requests the IEs ORBIT-IntegrityParameters and SSR-
IntegrityOrbitBounds.

A one-value at the bit position '0' means that the target device requests the field orbitRangeErrorCorrelationTime in IE
ORBIT-IntegrityParameters; a one-value at bit position '1' means that the target device requests the field
orbitRangeRateErrorCorrelationTime in IE ORBIT-IntegrityParameters.
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GNSS-SSR-ClockCorrectionsReq

The |IE GNSS-SSR-ClockCorrectionsReq is used by the target device to request the GNSS-SSR-ClockCorrections
assistance from the location server.

-- ASNLSTART
GNSS- SSR- d ockCorrectionsReq-r15 :: = SEQUENCE {
st oredNavLi st-r15 GNSS- Navli st | nfo-r15 OPTI ONAL,
[l
cl ock-IntegrityParanetersReq-r17 ENUMERATED { true } OPTI ONAL,
ssr-IntegrityC ockBounds-r17 ENUMERATED { true } OPTI ONAL
1]
}
-- ASNLISTOP

GNSS-SSR-ClockCorrectionsReq field descriptions

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

clock-IntegrityParametersReq
This field. If present, indicates that te target device requests the CLOCK-IntegrityParameters in IE GNSS-SSR-
ClockCorrections.

ssr-IntegrityClockBounds
This field. If present, indicates that the target device requests the SSR-IntegrityClockBounds in IE GNSS-SSR-
ClockCorrections.

GNSS-SSR-CodeBiasReq

The |IE GNSS-SSR-CodeBiasReq is used by the target device to request the GNSS-SSR-CodeBias assistance from the
location server.

-- ASNLISTART

GN\SS- SSR- CodeBi asReqg-r 15 :: = SEQUENCE {
si gnal - and- t r acki ng- node- | D- Map-r 15 GN\SS- Si gnal | Ds,
st oredNavLi st-r15 GNSS- NavlLi st nfo-r15 OPTI ONAL,
[ _ _
ssr-IntegrityCodeBi asBoundsReq-r17 ENUMERATED { requested } OPTI ONAL
11

}

-- ASNISTOP

GNSS-SSR-CodeBiasReq field descriptions

signal-and-tracking-mode-ID-Map
This field specifies the GNSS signal(s) for which the GNSS-SSR-CodeBias is requested.

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

ssr-IntegrityCodeBiasBoundsReq
This field, if present, indicates that the SSR-IntegrityCodeBiasBounds are requested.

GNSS-SSR-URA-Req

The |E GNSS-SSR-URA-Req is used by the target device to request the GNSS-SSR-URA assistance from the location
server.

-- ASNISTART

GN\SS- SSR- URA- Reg-r 16 :: = SEQUENCE {

}

ETSI




3GPP TS 37.355 version 17.0.0 Release 17 230 ETSI TS 137 355 V17.0.0 (2022-05)

-- ASN1ISTOP

- GNSS-SSR-PhaseBiasReq

The |IE GNSS-SSR-PhaseBiasReq is used by the target device to request the GNSS SSR-PhaseBias assistance from the
location server.

-- ASNLISTART

GN\SS- SSR- PhaseBi asReqg-r 16 :: = SEQUENCE {
si gnal - and- t r acki ng- node- | D- Map-r 16 GN\SS- Si gnal | Ds,
st oredNavLi st-r16 GNSS- NavlLi st | nfo-r15 OPTI ONAL,
[ _ _
ssr-IntegrityPhaseBi asBoundsReq-r17 ENUMERATED { requested } OPTI ONAL
11

-- ASNISTOP

GNSS-SSR-PhaseBiasReq field descriptions

signal-and-tracking-mode-ID-Map
This field specifies the GNSS signal(s) for which the GNSS-SSR-PhaseBias is requested.

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

ssr-IntegrityPhaseBiasBoundsReq
This field, if present, indicates that the SSR-IntegrityPhaseBiasBounds are requested.

- GNSS-SSR-STEC-CorrectionReq

The |E GNSS-SSR-STEC-CorrectionReq is used by the target device to request the GNSS-SSR-STEC-Correction
assistance from the location server.

-- ASNLISTART
GN\SS- SSR- STEC- Correcti onReg-r16 ::= SEQUENCE {

L[ . . o

stec-IntegrityReq-ri17 BI T STRI NG { i onoRangeError Correl ati onTi neReq (0),

i onoRangeRat eError Correl ati onTi meReq 1
} (SIZE(1..8)) OPTI ONAL

11
}
-- ASNLISTOP

GNSS-SSR-STEC-CorrectionReq field descriptions

stec-IntegrityReq

This field, if present, indicates that the target device requests the IEs STEC-IntegrityParameters and STEC-
IntegrityErrorBounds.

A one-value at the bit position '0' means that the target device requests the field ionoRangeErrorCorrelationTime in IE
STEC-IntegrityParameters; a one-value at bit position '1' means that the target device requests the field
ionoRangeRateErrorCorrelationTime in IE STEC-IntegrityParameters.

- GNSS-SSR-GriddedCorrectionReq

The |IE GNSS-SSR-GriddedCorrectionReq is used by the target device to request the GNSS-SSR-GriddedCorrection
assistance from the location server.

-- ASN1ISTART

GN\SS- SSR- G'i ddedCorrecti onReq-r16 ::= SEQUENCE {
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[l
griddedCorrectionlntegrityReq-ri17 ENUMERATED { requested } OPTI ONAL

11
}

-- ASN1ISTOP

GNSS-SSR-GriddedCorrectionReq field descriptions

griddedCorrectionintegrityReq
This field, if present, indicates that the target device requests the IEs SSR-GriddedCorrectionintegrityParameters and
TropoDelaylntegrityErrorBounds.

- NavIC-DifferentialCorrectionsReq

The |E Navl C-Differential CorrectionsReq is used by the target device to request the NavI C-Differential Corrections
assistance from the location server.

-- ASNLISTART

Navl C-Di fferential Correcti onsReg-r16 :: = SEQUENCE {
dgnss- Si gnal sReq-r 16 GN\SS- Si gnal | Ds,

) -

-- ASNISTOP

NavIC-DifferentialCorrectionsReq field descriptions

dgnss-SignalsReq

This field specifies the NavIC Signal(s) for which the NavIC-DifferentialCorrections are requested. A one-value at a bit
position means the NavIC differential corrections for the specific signal are requested; a zero-value means not
requested. The target device shall set a maximum of three bits to value 'one'.

- NavIlC-GridModelReq

The |E NavlC-GridModelReq is used by the target device to request the NavlC-GridModel assistance from the location
server.

-- ASNISTART

Navl C- Gi dvbdel Reg-r16 ::= SEQUENCE {

Lo

-- ASNISTOP

6.5.2.5 GNSS Location Information

- A-GNSS-ProvideLocationIinformation

The |IE A-GNSS-Providel ocationlnformation is used by the target device to provide location measurements (e.g.,
pseudo-ranges, location estimate, velocity) to the location server, together with time information. It may also be used to
provide GNSS positioning specific error reason.

-- ASNLISTART

A- GN\SS- Provi deLocat i onl nformati on :: = SEQUENCE {
gnss- Si gnal Measur enent | nf or mati on GN\SS- Si gnal Measur enent | nf or mati on OPTI ONAL,
gnss- Locati onl nf or mati on GN\SS- Locat i onl nf or mati on OPTI ONAL,
gnss-Error A- GNSS- Er r or OPTI ONAL,

}

-- ASNLISTOP
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6.5.2.6 GNSS Location Information Elements

- GNSS-SignalMeasurementinformation

The IE GNSS-SgnalMeasurementInformation is used by the target device to provide GNSS signal measurement
information to the location server and GNSS-network time association if requested by the location server. This
information includes the measurements of code phase, Doppler, C/N, and optionally accumulated carrier phase, also
called accumulated deltarange (ADR), which enable the UE-assisted GNSS method where position is computed in the
location server. Figure 6.5.2.6-1 illustrates the relation between some of the fields.

-- ASNLSTART

GN\SS- Si gnal Measur enent | nformati on :: = SEQUENCE {
measur enent Ref er enceTi e Measur enent Ref er enceTi ne,
gnss- Measur enent Li st GN\SS- Measur enent Li st ,

}

-- ASNISTOP

GNSS-SignalMeasurementinformation field descriptions

measurementReferenceTime
This field specifies the GNSS system time for which the information provided in gnss-MeasurementList is valid. It may
also include network time, if requested by the location server and supported by the target device.

gnss-MeasurementList
This field provides GNSS signal measurement information for up to 16 GNSSs.

- MeasurementReferenceTime

The |E MeasurementReferenceTime is used to specify the time when the measurements provided in A-GNSS
ProvidelLocationlnformation are valid. It may also include GNSS-network time association, in which case reported
measurements shall be valid for the cellular frame boundary defined in the network time association.

-- ASNLISTART
Measur enent Ref er enceTi ne :: = SEQUENCE {
gnss- TOD- nsec I NTEGER (0. .3599999),
gnss- TOD-frac | NTEGER (0. .3999) OPTI ONAL,
gnss- TOD- unc I NTEGER (0. .127) OPTI ONAL,
gnss-Ti mel D GN\SS- | D,
net wor kTi me CHO CE {
eUTRA  SEQUENCE {
physCel I | d | NTEGER (0. . 503),
cell d obal I d Cel | G obal | dEUTRA- AndUTRA OPTI ONAL,

syst enfFr aneNurber BI T STRING (SIZE (10)),

},
uTRA  SEQUENCE {

node CHO CE {
fdd SEQUENCE {
pri mary-CPICH Info |NTEGER (0..511),
b
tdd SEQUENCE {
cel | Par anet er s I NTEGER (0. .127),
. }
cell d obal I d O’el | d obal | dEUTRA- AndUTRA OPTI ONAL,

r ef er enceSyst enfr aneNunber
I NTEGER (0. . 4095),

},
gSM SEQUENCE {

bcchCarri er I NTEGER (0. .1023),
bsi c | NTEGER (0. .63),
celldoballd Cel | A obal | dGERAN OPTI ONAL,
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}

r ef er enceFr ane SEQUENCE {
ref erenceFN | NTEGER (0. .65535),
r ef er enceFNVSB | NTEGER (0. . 63) OPTI ONAL,
b
del t aG\SS- TOD I NTEGER (0 .. 127) OPTI ONAL,
b,
nbl oT-r 14
SEQUENCE {
nbPhysCel | | d-r 14 | NTEGER (0. .503),
nbCel | d obal 1d-r14 ECA OPTI ONAL,
sfn-ri14 BI T STRI NG (S| ZE (10)),
hyper SFN-r 14 BIT STRING (SI ZE (10)) OPTI ONAL,
},
nr-r15 SEQUENCE {
nr PhysCel | | d-r 15 | NTEGER (0. .1007),
nrCel |l dobal I D-r15 NCG -r15 OPTI ONAL,
nr-sfn-ri5 BI T STRING (S| ZE (10)),
}
} OPTI ONAL,
-- ASNISTOP

MeasurementReferenceTime field descriptions

gnss-TOD-msec

This field specifies the GNSS TOD for which the measurements and/or location estimate are valid. The 22 bits of
GNSS TOD are the least significant bits. The most significant bits shall be derived by the location server to
unambiguously derive the GNSS TOD.

The value for GNSS TOD is derived from the GNSS specific system time indicated in gnss-TimelD rounded down to
the nearest millisecond unit.

Scale factor 1 millisecond.

gnss-TOD-frac

This field specifies the fractional part of the GNSS TOD in 250 ns resolution. The total GNSS TOD is given by gnss-
TOD-msec + gnss-TOD-frac.

Scale factor 250 nanoseconds.

gnss-TOD-unc
This field provides the accuracy of the relation GNSS-network time when GNSS-network time association is provided.
When GNSS-network time association is not provided, this element can be included to provide the accuracy of the
reported gnss-TOD-msec.
If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time if
applicable, as observed at the target device location, lies in the interval [GNSS TOD — gnss-TOD-unc, GNSS TOD +
gnss-TOD-unc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:

r=C*(((1+x))-1)
with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to
K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of
K. Examples of gnss-TOD-unc value are as in the table Value of K to Value of uncertainty relation below.
This field shall be included if the target device provides GNSS-network time relationship.

gnss-TimelD
This field specifies the GNSS system time for which the gnss-TOD-msec (and gnss-TOD-frac if applicable) is
provided.

networkTime
These fields specify the network time event which the GNSS TOD time stamps.
This field shall be included if the target device provides GNSS-network time relationship.

physCellld
This field identifies the reference cell (E-UTRA), as defined in TS 36.331 [12], that is used for the GNSS-network time
relation.

cellGloballd

This field specifies the globally unique cell identifier (Evolved Cell Global Identifier (ECGI) in E-UTRA, global UTRAN
Cell Identifier in UTRA, or Cell Global Identification (CGI) in GERAN) of the reference cell, as defined in TS 36.331
[12] for E-UTRA and in TS 25.331 [13] for UTRA, for which the GNSS network time relation is provided.

systemFrameNumber
This field specifies the system frame number in E-UTRA which the GNSS time time stamps, as defined in TS 36.331
[12].
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MeasurementReferenceTime field descriptions

mode
This field identifies the reference cell for the GNSS-network time relation, as defined in TS 25.331 [13].

referenceSystemFrameNumber
This field specifies the system frame number in UTRA, as defined in TS 25.331 [13], which is used for time stamping.

bcchCarrier, bsic
This field identifies the reference cell for the GNSS-network time relation in GERAN, as defined in TS 44.031 [14].

referenceFN, referenceFNMSB
These fields specify the frame number in GERAN which the GNSS time time stamps, as defined in TS 44.031 [14].
The time of the reference frame boundary is as observed by the target device, i.e. without Timing Advance
compensation. The referenceFNMSB field indicates the most significant bits of the frame number of the reference BTS
corresponding to the GNSS-MeasurementList. Starting from the complete GSM frame number denoted FN, the target
device calculates Reference FN MSB as
Reference FN MSB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the location server by combining the fields
referenceFN with referenceFNMSB in the following way

FN = referenceFNMSB *42432 + referenceFN

deltaGNSS-TOD
This field specifies the difference in milliseconds between gnss-TOD-msec reported and the milli-second part of the
SV time tsv_1 of the first SV in the list reported from the target device, as defined in TS 44.031 [14]. The deltaGNSS-
TOD is defined as

deltaGNSS-TOD = gnss-TOD-msec - fix(tsv_1)
where fix() denotes rounding to the nearest integer towards zero.

nbPhysCellld
This field identifies the reference cell, as defined in TS 36.331 [12] that is used for the GNSS-network time relation.

nbCellGloballd
This field specifies the global cell identifier of the NB-10T reference cell, as defined in TS 36.331 [12], for which the
GNSS network time relation is provided.

sfn
This field specifies the system frame number in NB-loT which the GNSS time time stamps, as defined in TS 36.331
[12].

hyperSFN
This field specifies the hyper-SFN in NB-IoT which the GNSS time time stamps, as defined in TS 36.331 [12].

nrPhyscCellld
This field identifies the reference cell (NR), as defined in TS 38.331 [35], that is used for the GNSS-network time
relation.

nrCellGloballD
This field specifies the NR Cell Global Identifier (NCGI) of the reference cell, as defined in TS 38.331 [35], for which
the GNSS network time relation is provided.

nr-sfn
This field specifies the system frame number in NR which the GNSS time time stamps, as defined in TS 38.331 [35],

Value of K to Value of uncertainty relation

Value of K Value of uncertainty
0 0 microseconds
1 0.07 microseconds
2 0.1498 microseconds
50 349.62 microseconds
127 2 8430000 microseconds

— GNSS-MeasurementList

The |IE GNSS-MeasurementList is used by the target device to provide measurements of code phase, Doppler, C/N, and
optionally accumulated carrier phase, also called accumulated deltarange (ADR).

-- ASNLISTART
GNSS- Measur enment Li st :: = SEQUENCE (Sl ZE(1..16)) OF GNSS- Measur enment For OneGNSS
GN\SS- Measur enent For OneGN\SS : : = SEQUENCE {

gnss-1D GN\SS- | D,

gnss- SgnMeaslLi st GN\SS- SgnMeaslLi st ,
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}
GN\SS- SgnMeaslLi st ::= SEQUENCE (S| ZE(1..8)) OF GNSS- SgnMeasEl enent
GN\SS- SgnMeaskEl enent :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D,
gnss- CodePhaseAnbi guity | NTEGER (0. .127) OPTI ONAL,
gnss- Sat MeaslLi st GN\SS- Sat MeaslLi st
}
GNSS- Sat MeasLi st ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Sat MeasEl ement
GN\SS- Sat MeasEl enent :: = SEQUENCE {
svl D SV-1 D,
cNo I NTEGER (0. .63),
npat hDet ENUMERATED { not Measured (0), low (1), medium (2), high (3), ...},
carrierQualitylnd I NTEGER (0. . 3) OPTI ONAL,
codePhase I NTEGER (0. .2097151),
i nt eger CodePhase | NTEGER (0. .127) CPTI ONAL,
codePhaseRMSEr r or I NTEGER (0. .63),
doppl er | NTEGER (-32768..32767) OPTI ONAL,
adr I NTEGER (0. .33554431) OPTI ONAL,
[
adr MSB-r 15 I NTEGER (0. . 15) OPTI ONAL,
adr Si gn-r 15 ENUMERATED { posi ti ve, negative} OPTI ONAL,
adr RMSerror-r15 | NTEGER (0. .127) OPTI ONAL,
del t a- codePhase-r15 | NTEGER (0. .7) OPTI ONAL
11
}
-- ASNLISTOP
GNSS-MeasurementList field descriptions
gnss-ID

This field identifies the GNSS constellation on which the GNSS signal measurements were measured. Measurement
information for up to 16 GNSSs can be included.

gnss-SgnMeaslList
This list provides GNSS signal measurement information for up to 8 GNSS signal types per GNSS.

gnss-SignallD
This field identifies the signal on which GNSS signal measurement parameters were measured.

gnss-CodePhaseAmbiguity

This field provides the ambiguity of the code phase measurement. It is given in units of milli-seconds in the range
between between 0 and 127 milli-seconds.

The total code phase for a satellite k (Satk) is given modulo this gnss-CodePhaseAmbiguity and is reconstructed with:
Code_Phase_Tot(Satk) = codePhase(Satk) + integerCodePhase(Satk) + n * gnss-CodePhaseAmbiguity, n=0,1,2,...
If there is no code phase ambiguity, the gnss-CodePhaseAmbiguity shall be set to 0.

The field is optional. If gnss-CodePhaseAmbiguity is absent, the default value is 1 milli-second.

gnss-SatMeasList
This list provides GNSS signal measurement information for up to 64 GNSS satellites.

sviD
This field identifies the satellite on which the GNSS signal measurements were measured.

cNo

This field provides an estimate of the carrier-to-noise ratio of the received signal from the particular satellite. The
target device shall set this field to the value of the satellite C/No, as referenced to the antenna connector, in units of 1
dB-Hz, in the range from 0 to 63 dB-Hz.

Scale factor 1 dB-Hz.

mpathDet
This field contains the multipath indicator value, defined in the table Value of mpathDet to Multipath Indication relation
below.
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GNSS-MeasurementList field descriptions

carrierQualityInd

If the fields adrMSB, adrSign, adrRMSerror, and delta-codePhase are not present:

This field indicates the quality of a carrier phase measurement. The LSB indicates the data polarity, that is, if the data
from a specific satellite is received inverted, this is indicated by setting the LSB value to '1". In the case the data is not
inverted, the LSB is set to '0". The MSB indicates if accumulation of the carrier phase has been continuous, that is,
without cycle slips since the previous measurement report. If the carrier phase accumulation has been continuous, the
MSB value is set to '1X'. Otherwise, the MSB is set to '0X".

This field is optional but shall be included if the adr field is included. See table Bit to Polarity Indication relation below.
If any of the fields adrMSB, adrSign, adrRMSerror, or delta-codePhase are present:

This field indicates the quality of a carrier phase measurement. The LSB indicates the half-cycle ambiguity, that is, if
there are no half-cycle ambiguities present in the ADR measurement report the LSB is set to '0". In the case there are
half-cycle ambiguities present in the ADR measurement report the LSB is set to '1'. When reporting ADR with
unresolved polarity encoding the target device shall set this bit to 1.

The MSB indicates if accumulation of the carrier phase has been continuous, that is, without cycle slips since the
previous measurement report. If the carrier phase accumulation has been continuous (no cycle slips), the MSB value
is set to '1X'. Otherwise, the MSB is set to '0X'. If polarity resolution forced the ADR measurement to be corrected by
half-a-cycle, then the MSB must be set to '0', indicating that despite continuous tracking the reported ADR
experienced non-continuity. See table Bit to Ambiguity Indication relation below.

The target device shall include this field if the adr field is included.

codePhase

This field contains the whole and fractional value of the code-phase measurement made by the target device for the
particular satellite signal at the time of measurement in the units of ms. GNSS specific code phase measurements
(e.g. chips) are converted into unit of ms by dividing the measurements by the nominal values of the measured signal
chipping rate.

Scale factor 2-?* milli-seconds, in the range from 0 to (1-22%) milli-seconds.

integerCodePhase

This field indicates the integer milli-second part of the code phase that is expressed modulo the gnss-
CodePhaseAmbiguity. The value of the ambiguity is given in the gnss-CodePhaseAmbiguity field.
The integerCodePhase is optional. If integerCodePhase is absent, the default value is 0 milli-second.
Scale factor 1 milli-second, in the range from 0 to 127 milli-seconds.

codePhaseRMSError
This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point
representation shown in the table below.

doppler

This field contains the Doppler measured by the target device for the particular satellite signal. This information can be
used to compute the 3-D velocity of the target device. Doppler measurements are converted into unit of m/s by
multiplying the Doppler measurement in Hz by the nominal wavelength of the measured signal.

Scale factor 0.04 metre/second. This field is optional, but shall be included, if the velocityRequest in
CommonlEsRequestLocationIinformation is set to TRUE.

adr

This field contains the absolute value of the ADR measurement measured by the target device for the particular
satellite signal. This information can be used to compute the 3-D velocity or high-accuracy position of the target
device. ADR measurements are converted into units of metre by multiplying the ADR measurement by the nominal
wavelength of the measured signal.

Scale factor 2-1° metres, in the range from 0 to 32767.5 metres. This field is optional, but shall be included, if the
adrMeasReq in GNSS-PositioningInstructions is set to TRUE and if ADR measurements are supported by the target
device (i.e., adr-Support is set to TRUE in A-GNSS-ProvideCapabilities).

adrMSB

This field contains the 4-MSBs of the ADR measurement in the case the ADR measurement is outside the range of
the field adr alone. Scale factor 32768 metres.

If present, the full ADR measurement is constructed as adrMSB x 32768 + adr x 271 metres, representing
measurements in the range from 0 to 524287.9990234375 metres.

This field is optional, but shall be included, if the capability adrEnhancementsSupport is set to TRUE and the ADR
measurement is outside the range of the adr field.

adrSign
This field indicates the sign of the ADR measurement.

adrRMSerror
This field contains the ADR root mean squared error value. Scale factor 2-1° metres.

delta-codePhase

This field specifies the higher resolution of the codePhase measurement. Scale factor 2-24 milli-seconds.

The full code phase measurement is constructed as codePhase x 22! + delta-codePhase x 2-2* milli-seconds, in the
range from 0 to (1-2-24) milli-seconds.

Value of mpathDet to Multipath Indication relation

[ valueof | Multipath Indication |
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mpathDet
00 Not measured
01 Low, MP error < 5m
10 Medium, 5m < MP error <
43m
11 High, MP error > 43m

Bit to Polarity Indication relation

Value Polarity Indication

0 Data Direct, carrier phase not
continuous

1 Data Inverted, carrier phase not
continuous

2 Data Direct, carrier phase
continuous

3 Data Inverted, carrier phase
continuous

Bit to Ambiguity Indication relation

ETSI TS 137 355 V17.0.0 (2022-05)

Value Value Polarity Indication
MSB, LSB
0 00 carrier phase not continuous, no half-cycle ambiguity
1 01 carrier phase not continuous, half-cycle ambiguity
2 10 carrier phase continuous, no half-cycle ambiguity
3 11 carrier phase continuous, half-cycle ambiguity
floating-point representation
Index Mantissa Exponent Floating-Point value, Xx; Pseudorange
value, P
0 000 000 0.5 P <05
1 001 000 0.5625 0.5 <=P < 0.5625
I X y 0.5*(1+x/8)*2Y Xi-1 <= P <xi
62 110 111 112 104 <=P <112
63 111 111 -- 112<=P
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Figure 6.5.2.6-1: Exemplary calculation of some GNSS Sighal Measurement Information fields.

— GNSS-LocationInformation

The IE GNSS-Locationlnformation is included by the target device when location and optionally velocity information
derived using GNSS or hybrid GNSS and other measurements is provided to the location server.

-- ASNLSTART

GN\SS- Locati onl nformation :: = SEQUENCE {
measur enent Ref er enceTi e Measur enent Ref er enceTi ne,
agnss- Li st GN\SS- | D-Bi t map,

}

-- ASNLSTOP
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GNSS-LocationInformation field descriptions

measurementReferenceTime
This field specifies the GNSS system time for which the location estimate and optionally velocity are valid. It may also
include GNSS-network time relationship, if requested by the location server and supported by the target device.

agnss-List

This field provides a list of satellite systems used by the target device to calculate the location estimate and velocity
estimate, if included. This is represented by a bit string in GNSS-ID-Bitmap, with a one-value at the bit position means
the particular method has been used; a zero-value means not used.

6.5.2.7 GNSS Location Information Request

A-GNSS-RequestLocationinformation

The |E A-GNSS-RequestLocationlnformation is used by the location server to request location information from the

target device using GNSS.
-- ASN1START
A- G\SS- Request Locat i onl nformati on :: = SEQUENCE {
gnss- Posi tioni ngl nstructi ons GN\SS- Posi ti oni ngl nstructi ons,
}
-- ASN1ISTOP
6.5.2.8 GNSS Location Information Request Elements

GNSS-Positioninglnstructions

The IE GNSS-Positioninglnstructionsis used to provide GNSS measurement instructions.

-- ASN1START
GNSS- Posi tioni ngl nstructions ::= SEQUENCE {
gnss- Met hods GN\SS- | D-Bi t map,
fineTi neAssi st anceMeasReq BOOLEAN,
adr MeasReq BOOLEAN,
mul ti FregMeasReq BOOLEAN,
assi stanceAvail ability BOOLEAN,
[l
ha- G\NSS- Req- r 15 ENUMERATED { true } OPTI ONAL -- Cond UEB
11
}
-- ASN1ISTOP
Conditional presence Explanation
UEB The field is optionally present, need OP, if the locationInformationType is set to
locationEstimateRequired, locationEstimatePreferred, or locationMeasurementsPreferred,;
oltherwise it is not present.
GNSS-PositioningInstructions field descriptions
gnssMethods

This field indicates the satellite systems allowed by the location server. This is represented by a bit string in GNSS-ID-
Bitmap, with a one-value at the bit position means the particular GNSS is allowed; a zero-value means not allowed.
The target device shall not request assistance data or report or obtain measurements for systems that are not
indicated in this bit map. At least one of the bits in this bit map shall be set to value one.

fineTimeAssistanceMeasReq
This field indicates whether the target device is requested to report GNSS-network time association. TRUE means
requested.

adrMeasReq
This field indicates whether the target device is requested to include ADR measurements in GNSS-MeasurementList
IE or not. TRUE means requested.
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GNSS-PositioninglInstructions field descriptions

multiFreqMeasReq

This field indicates whether the target device is requested to report measurements on multiple supported GNSS signal
types in GNSS-MeasurementList IE or not. TRUE means requested.

assistanceAvailability

This field indicates whether the target device may request additional GNSS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

ha-GNSS-Req

accuracy RTK/PPP methods.

This field, if present, indicates that any location estimate provided by the target device should be obtained using high

6.5.2.9

GNSS Capability Information

- A-GNSS-ProvideCapabilities

The |IE A-GNSS-Provide-Capabilities is used by the target device to indicate its capability to support A-GNSS and to
provide its A-GNSS location capabilities (e.g., GNSSs and assi stance data supported) to the location server.

-- ASN1ISTART

A- G\SS- Provi deCapabi lities :
gnss- Support Li st
assi st anceDat aSupport Li st
| ocat i onCoor di nat eTypes
vel oci t yTypes

: = SEQUENCE {

GN\SS- Support Li st

Assi st anceDat aSuppor t Li st
Locat i onCoor di nat eTypes
Vel oci t yTypes

[[ . beri odi cal Reporti ngNot Supported-ri14

Posi ti oni nghbdes

i dl eSt at eFor Measur enent s-r 14

11,
[l

11,
[l

11

ENUMERATED { required }

peri odi cAssi st anceDat a-r 15

BIT STRING { solicited (0),
unsolicited (1)

schedul edLocat i onRequest-r17 SEQUENCE {

utcTi me-r17

gnssTi me-r17
posMbdes-r 17
gnss-Ti mel Ds-r 17

e-utraTi me-r17

nrTime-rl7
rel ativeTi me-r17

Posi ti oni nghbdes
SEQUENCE {
Posi ti oni nghvbdes,
GN\SS- | D- Bi t map

Posi ti oni nghbdes
Posi t i oni ngMbdes
Posi t i oni ngvbdes

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,

OPTI ONAL

} (SIZE (1..8)) OPTI ONAL

OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL

}
GNSS- SupportList ::= SEQUENCE (SI ZE(1..16)) OF GNSS- Support El enent
GN\SS- Support El enment :: = SEQUENCE {

gnss-1D GNSS- | D,

sbas- | Ds SBAS- | Ds

agnss- Modes
gnss- Si gnal s
fta- MeasSupport

adr - Support
vel oci t yMeasur enent Suppor t

{

adr Enhancenent sSupport-r 15

ha- gnss- Modes- r 15

11
}

Assi st anceDat aSupport Li st

Posi ti oni nghvbdes,
GN\SS- Si gnal | Ds,

OPTI ONAL, -- Cond GNSS- | D- SBAS

OPTI ONAL, -- Cond fta

SEQUENCE {
cel I Time AccessTypes,
node Posi ti oni nghvbdes,
}
BOOLEAN,
BOOLEAN,

ENUVERATED { true }
Posi ti oni nghbdes

1 = SEQUENCE {
gnss- CommonAssi st anceDat aSuppor t
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gnss- Generi cAssi st anceDat aSuppor t GNSS- Generi cAssi st anceDat aSupport ,

}
-- ASNLSTCP
Conditional presence Explanation
GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbas; otherwise it is not present.
fta The field is mandatory present if the target device supports the reporting of fine time
assistance measurements; otherwise it is not present.

A-GNSS-ProvideCapabilities field descriptions

gnss-SupportList

This field specifies the list of GNSS supported by the target device and the target device capabilities associated with
each of the supported GNSS. This field shall be present if the gnss-SupportListReq in the A-GNSS -
RequestCapabilities IE is set to TRUE and if the target device supports the A-GNSS positioning method. If the IE A-
GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports the assisted
GNSS positioning method.

gnss-ID
This field specifies the GNSS supported by the target device for which the capabilities in GNSS-SupportElement are
provided.

sbas-IDs
This field specifies the SBAS(s) supported by the target device. This is represented by a bit string, with a one-value at
the bit position means the particular SBAS is supported; a zero-value means not supported.

agnss-Modes

This field specifies the GNSS mode(s) supported by the target device for the GNSS indicated by gnss-ID. This is
represented by a bit string, with a one-value at the bit position means the particular GNSS mode is supported; a
zero-value means not supported.

gnss-Signals

This field specifies the GNSS signal(s) supported by the target device for the GNSS indicated by gnss-ID. This is
represented by a bit string, with a one-value at the bit position means the particular GNSS signal type is supported; a
zero-value means not supported.

fta-MeasSupport

This field specifies that the target device is capable of performing fine time assistance measurements (i.e.,
GNSS-cellular time association reporting). The cellTime field specifies for which cellular network(s) this capability is
supported. This is represented by a bit string, with a one-value at the bit position means FTA measurements for the
specific cellular network time is supported; a zero-value means not supported. The mode field specifies for which
GNSS mode(s) FTA measurements are supported by the target device. This is represented by a bit string, with a
one-value at the bit position means FTA measurements for the GNSS mode is supported; a zero-value means not
supported.

adr-Support
This field specifies whether the target device supports ADR measurement reporting. TRUE means supported.

velocityMeasurementSupport
This field specifies whether the target device supports measurement reporting related to velocity. TRUE means
supported.

assistanceDataSupportList

This list defines the assistance data and assistance data choices supported by the target device. This field shall be
present if the assistanceDataSupportListReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target
device supports GNSS assistance data. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall
be included if the target device supports any GNSS assistance data.
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A-GNSS-ProvideCapabilities field descriptions

locationCoordinateTypes

This parameter identifies the geographical location coordinate types that a target device supports for GNSS. TRUE
indicates that a location coordinate type is supported and FALSE that it is not. This field shall be present if the
locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target device supports UE-
based or standalone GNSS positioning method. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this
field shall be included if the target device supports UE-based or standalone GNSS positioning method.

velocityTypes

This parameter identifies the velocity types that a target device supports for GNSS. TRUE indicates that a velocity
type is supported and FALSE that it is not. FALSE for all velocity types indicates that velocity reporting is not
supported. This field shall be present if the locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to
TRUE and if the target device supports UE-based or standalone GNSS positioning method. If the IE A-GNSS-Provide-
Capabilities is provided unsolicited, this field shall be included if the target device supports UE-based or standalone
GNSS positioning method.

periodicalReportingNotSupported

This field, if present, specifies the positioning modes for which the target device does not support periodicalReporting.
This is represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning
mode is not supported; a zero-value means supported. If this field is absent, the location server may assume that the
target device supports periodicalReporting in CommonlEsRequestLocationinformation for each supported positioning
mode.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform GNSS measurements.

periodicAssistanceData

This field identifies the periodic assistance data delivery procedures supported by the target device. This is
represented by a bit string, with a one value at the bit position means the periodic assistance data delivery procedure
is supported; a zero value means not supported. Bit 0 (solicited) represents the procedure according to clause 5.2.1a;
bit (1) (unsolicited) represents the procedure according to clause 5.2.2a.

adrEnhancementsSupport

This field, if present, indicates that the target device supports the fields adrMSB, adrSign, adrRMSerror, and
delta-codePhase in IE GNSS-MeasurementList.

This field may only be present if adr-Support is set to TRUE, and shall be absent if adr-Support is set to FALSE.

ha-gnss-Modes

This field specifies the High-Accuracy GNSS mode(s) supported by the target device for the GNSS indicated by
gnss-ID. This is represented by a bit string, with a one-value at the bit position means the particular GNSS mode is
supported; a zero-value means not supported.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time
base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device
does not support scheduled location requests.

6.5.2.10 GNSS Capability Information Elements

- GNSS-CommonAssistanceDataSupport

The |E GNSS-CommonAssi stanceDataSupport is used by the target device to provide information on supported GNSS
common assi stance data types to the location server.

-- ASNLISTART
GN\SS- CommpnAssi st anceDat aSupport :: = SEQUENCE {
gnss- Ref er enceTi meSupport GN\SS- Ref er enceTi meSupport
OPTI ONAL, -- Cond Ref Ti meSup
gnss- Ref erencelLocat i onSupport GNSS- Ref er encelLocat i onSupport
OPTI ONAL, -- Cond RefLocSup
gnss- | onospheri cMbdel Support GN\SS- | onospheri cMddel Support
OPTI ONAL, -- Cond | onoMbdSup
gnss- Eart hOri ent ati onPar anet er sSupport  GNSS- Eart hOri ent at i onPar anmet er sSuppor t
OPTI ONAL, -- Cond EOPSup

[l
gnss- RTK- Ref erenceSt ati onl nf oSupport-r15
GN\SS- RTK- Ref er enceSt at i onl nf oSupport -r15
OPTI ONAL, -- Cond ARPSup
gnss- RTK- Auxi | i arySt ati onDat aSupport-r15
GNSS- RTK- Auxi | i arySt ati onDat aSupport-r15
OPTI ONAL -- Cond AuxARPSup
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gnss- | ntegrity-Servi cePar anet er sSupport-ri17

GN\SS- | nt egri ty- Servi cePar anet er sSupport-r17

OPTI ONAL, -- Cond I nt Servi ceSup

gnss-Integrity-ServiceAl ert Support-r17

GNSS- I ntegrity-Servi ceAl ert Support-ri17

OPTI ONAL -- Cond IntAl ertSup
1]
}
-- ASNISTOP
Conditional presence Explanation

RefTimeSup The field is mandatory present if the target device supports GNSS-ReferenceTime;
otherwise it is not present.

RefLocSup This field is mandatory present if the target device supports GNSS-ReferencelLocation;
otherwise it is not present.

lonoModSup This field is mandatory present if the target device supports GNSS-lonosphericModel;
otherwise it is not present.

EOPSup This field is mandatory present if the target device supports GNSS-
EarthOrientationParameters; otherwise it is not present.

ARPSup This field is mandatory present if the target device supports
GNSS-RTK-ReferenceStationinfo; otherwise it is not present.

AuxARPSup This field is mandatory present if the target device supports
GNSS-RTK-AukxiliaryStationData; otherwise it is not present.

IntServiceSup This field is mandatory present if the target device supports GNSS-Integrity-
ServiceParameters; otherwise it is not present.

IntAlertSup This field is mandatory present if the target device supports GNSS-Integrity-ServiceAlert;
otherwise it is not present.

- GNSS-ReferenceTimeSupport

-- ASNISTART

GN\SS- Ref er enceTi meSupport
GN\SS- | D- Bi t map,
AccessTypes

gnss- Syst enili me
fta- Support

}
-- ASNLISTCP

:=  SEQUENCE {

OPTIONAL, -- Cond fta

Conditional presence

Explanation

fta

The field is mandatory present if the target device supports fine time assistance in
GNSSReferenceTime IE; otherwise it is not present.

GNSS-ReferenceTimeSupport field descriptions

gnss-SystemTime

This field specifies the GNSS system time(s) supported by the target device. This is represented by a bit string in
GNSS-ID-Bitmap, with a one-value at the bit position means the particular GNSS system time is supported; a
zero-value means not supported.

fta-Support

This field specifies that the target device supports fine time assistance (i.e., GNSS-cellular time association) in GNSS-
ReferenceTime IE. This is represented by a bit string in AccessTypes, with a one-value at the bit position means FTA
for the specific cellular network time is supported; a zero-value means not supported.

- GNSS-ReferencelLocationSupport

-- ASNLISTART

GN\SS- Ref er encelLocati onSupport ::=  SEQUENCE {
. C

-- ASNISTOP
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- GNSS-lonosphericModelSupport

-- ASNLISTART
GNSS- | onospheri cvbdel Support ::= SEQUENCE {
i onoMbdel BI T STRI NG { kl obuchar (0),
neQui ck (1),
kl obuchar2-r16 (2) } (SIZE (1..8)),
}
-- ASNLISTOP
GNSS-lonosphericModelSupport field descriptions
ionoModel

This field specifies the ionospheric model(s) supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular ionospheric model is supported; a zero-value means not supported.

- GNSS-EarthOrientationParametersSupport

-- ASNISTART

G\SS- Eart hOri ent ati onPar anmet er sSupport ::= SEQUENCE {

} .

-- ASNLSTOP

- GNSS-RTK-ReferenceStationinfoSupport
-- ASNISTART

GN\SS- RTK- Ref erenceSt ati onl nf oSupport-ri15 :: = SEQUENCE {

} e

-- ASNLSTOP

— GNSS-RTK-AuxiliaryStationDataSupport
-- ASN1START

GN\SS- RTK- Auxi | i arySt ati onDat aSupport-ri15 :: = SEQUENCE {

) e

-- ASN1ISTOP

- GNSS-Integrity-ServiceParametersSupport
-~ ASNILSTART

GNSS- | nt egrity-Servi ceParanet ersSupport-ri17 ::= SEQUENCE {

} .

-- ASN1ISTOP

- GNSS-Integrity-ServiceAlertSupport

-- ASNISTART
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GNSS- I ntegrity-ServiceAl ertSupport-rl7 ::= SEQUENCE {

}
-- ASNISTOP

— GNSS-GenericAssistanceDataSupport

The |E GNSS-GenericAssistanceDataSupport is used by the target device to provide information on supported GNSS
generic assistance data types to the location server for each supported GNSS.

-- ASNISTART

GNSS- Generi cAssi st anceDat aSupport :: =
SEQUENCE (Sl ZE (1..16)) OF GNSS- Generi cAssi st Dat aSupport El enent

GNSS- Generi cAssi st Dat aSupport El ement :: = SEQUENCE {

gnss-1 D G\SS- | b,
sbas-1D SBAS- | D OPTI ONAL, -- Cond GNSS- | D- SBAS
gnss- Ti mreModel sSupport GN\SS- Ti nreModel Li st Support

OPTI ONAL, -- Cond Ti neMbdSup
gnss-Differential Correcti onsSupport GNSS-Differential Correcti onsSupport

OPTI ONAL, -- Cond DGNSS- Sup
gnss- Navi gat i onMbdel Support GNSS- Navi gat i onMbdel Support

OPTI ONAL, -- Cond NavMbdSup
gnss- Real Ti nel nt egri t ySupport GNSS- Real Ti nel nt egri t ySupport

OPTI ONAL, -- Cond RTI Sup
gnss- Dat aBi t Assi st anceSupport GNSS- Dat aBi t Assi st anceSupport

OPTI ONAL, -- Cond Dat aBitsSup
gnss- Acqui si ti onAssi st anceSupport GNSS- Acqui si ti onAssi st anceSupport

OPTI ONAL, -- Cond AcquAssi st Sup
gnss- Al manacSupport GNSS- Al manac Suppor t

OPTI ONAL, -- Cond Al manacSup
gnss- UTC- Mbdel Support GNSS- UTC- Mbdel Support

OPTI ONAL, -- Cond UTCMbdSup
gnss- Auxi | i aryl nf or mati onSupport GNSS- Auxi | i aryl nf or mati onSupport

OPTI ONAL, -- Cond Aux! nf oSup

[
bds-Di fferenti al Correcti onsSupport-r12
BDS-Di f ferenti al Correcti onsSupport-r12
OPTI ONAL, -- Cond DBDS- Sup
bds- G i dMbdel Support-r12 BDS- G i dvbdel Support-r12
OPTI ONAL - - Cond BDS- Gri dMbdSup

—_——
—_——

gnss- RTK- Gbservat i onsSupport -r15
GN\SS- RTK- Coser vat i onsSupport-ri15
OPTI ONAL, -- Cond RTK- CSR- Sup
gl o- RTK- Bi asl nf or mati onSupport-r15
GLO RTK- Bi asl nf or mati onSupport-r15
OPTI ONAL, -- Cond GLO CPB- Sup
gnss- RTK- MAC- Correcti onDi f f erencesSupport-ri15
GNSS- RTK- MAC- Correcti onDi f f erencesSupport -r 15

OPTI ONAL, -- Cond MAC- Sup
gnss- RTK- Resi dual sSupport-r15 GNSS- RTK- Resi dual sSupport-r15
OPTI ONAL, -- Cond Res- Sup

gnss- RTK- FKP- Gr adi ent sSupport -r15
GNSS- RTK- FKP- Gr adi ent sSupport-r15
OPTI ONAL, -- Cond FKP- Sup
gnss- SSR- O bi t Correcti onsSupport-ri15
GN\SS- SSR- O bi t Correcti onsSupport-ri15
OPTI ONAL, -- Cond OC- Sup
gnss- SSR- Cl ockCorrecti onsSupport-ri15
GN\SS- SSR- O ockCorrecti onsSupport-ri15

OPTI ONAL, -- Cond CC Sup
gnss- SSR- CodeBi asSupport-r15 GNSS- SSR- CodeBi asSupport-r15
OPTI ONAL -- Cond CB-Sup
it
gnss- SSR- URA- Support-r16 GNSS- SSR- URA- Support-r 16 OPTI ONAL, -- Cond URA- Sup
gnss- SSR- PhaseBi asSupport-r16 GNSS- SSR- PhaseBi asSupport-r16
OPTI ONAL, -- Cond PB- Sup

gnss- SSR- STEC- Corr ecti onSupport-r16
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GNSS- SSR- STEC- Cor r ect i onSupport-r16
OPTI ONAL, -- Cond STEC- Sup
gnss- SSR- Gri ddedCorrecti onSupport-r16
GN\SS- SSR- Gri ddedCorrecti onSupport-r16
OPTI ONAL, -- Cond Gid-Sup
navi c-Di fferential CorrectionsSupport-r16
Navl C-Di fferenti al Correcti onsSupport-r16

OPTIONAL,  -- Cond DNavl G Sup
navi c- G i dvbdel Support-r 16 Navl C- Gri dvbdel Support-r 16
OPTI ONAL -- Cond Navl C-Gi dModSup
11
}
-- ASNLSTCP
Conditional presence Explanation

GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbas; otherwise it is not present.

TimeModSup The field is mandatory present if the target device supports GNSS-TimeModelList;
otherwise it is not present.

DGNSS-Sup The field is mandatory present if the target device supports GNSS-DifferentialCorrections;
otherwise it is not present.

NavModSup The field is mandatory present if the target device supports GNSS-NavigationModel;
otherwise it is not present.

RTISup The field is mandatory present if the target device supports GNSS-RealTimelntegrity;
otherwise it is not present.

DataBitsSup The field is mandatory present if the target device supports GNSS-DataBitAssistance;
otherwise it is not present.

AcquAssistSup The field is mandatory present if the target device supports GNSS-AcquisitionAssistance;
otherwise it is not present.

AlmanacSup The field is mandatory present if the target device supports GNSS-Almanac; otherwise it
is not present.

UTCModSup The field is mandatory present if the target device supports GNSS-UTC-Model; otherwise
it is not present.

AuxInfoSup The field is mandatory present if the target device supports GNSS-AuxiliaryInformation;
otherwise it is not present.

DBDS-Sup The field is mandatory present if the target device supports BDS-DifferentialCorrections;

otherwise it is not present. This field may only be present if gnss-ID indicates 'bds".

BDS-GridModSup

The field is mandatory present if the target device supports BDS-GridModel; otherwise it
is not present. This field may only be present if gnss-ID indicates 'bds".

RTK-OSR-Sup The field is mandatory present if the target device supports GNSS-RTK-Observations;
otherwise it is not present. Note, support for GNSS-RTK-Observations implies support for
GNSS-RTK-CommonObservationinfo as well.

GLO-CPB-Sup The field is mandatory present if the target device supports GLO-RTK-BiasInformation;
otherwise it is not present. This field may only be present if gnss-ID indicates 'glonass'.

MAC-Sup The field is mandatory present if the target device supports
GNSS-RTK-MAC-CorrectionDifferences; otherwise it is not present.

Res-Sup The field is mandatory present if the target device supports GNSS-RTK-Residuals;
otherwise it is not present.

FKP-Sup The field is mandatory present if the target device supports GNSS-RTK-FKP-Gradients;
otherwise it is not present.

OC-Sup The field is mandatory present if the target device supports GNSS-SSR-OrbitCorrections;
otherwise it is not present.

CC-Sup The field is mandatory present if the target device supports GNSS-SSR-ClockCorrections;
otherwise it is not present.

CB-Sup The field is mandatory present if the target device supports GNSS-SSR-CodeBias;
otherwise it is not present.

URA-Sup The field is mandatory present if the target device supports GNSS-SSR-URA; otherwise it
is not present.

PB-Sup The field is mandatory present if the target device supports GNSS-SSR-PhaseBias;
otherwise it is not present.

STEC-Sup The field is mandatory present if the target device supports GNSS-SSR-STEC-Correction;
otherwise it is not present.

Grid-Sup The field is mandatory present if the target device supports
GNSS-SSR-GriddedCorrection; otherwise it is not present. Note, support for
GNSS-SSR-GriddedCorrection implies support for GNSS-SSR-CorrectionPoints as well.

DNavIC-Sup The field is mandatory present if the target device supports NavIC-DifferentialCorrections;

otherwise it is not present. This field may only be present if the gnss-ID indicates 'navic'.
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Conditional presence Explanation

NavIC-GridModSup The field is mandatory present if the target device supports NavIC-GridModel; otherwise it
is not present. This field may only be present if the gnss-ID indicates 'navic'.

— GNSS-TimeModelListSupport

-- ASNLSTART
GN\SS- Ti reModel Li st Support ::=  SEQUENCE {
}
-- ASNISTOP
- GNSS-DifferentialCorrectionSupport
-- ASNLSTART
G\SS-Di fferential Correcti onsSupport ::= SEQUENCE {
gnssSi gnal | Ds GN\SS- Si gnal | Ds,
dgnss- Val i di tyTi neSup BOOLEAN,
}
-- ASNLSTCP
GNSS-DifferentialCorrectionsSupport field descriptions
gnssSignallDs
This field specifies the GNSS signal types for which differential corrections are supported by the target device. This is
represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means differential corrections for
the particular GNSS signal type is supported; a zero-value means not supported.
dgnss-ValidityTimeSup
This field specifies if the target device supports estimation of UDRE based on growth rate and validity time for
differential corrections. TRUE means supported.
— GNSS-NavigationModelSupport
-- ASNLSTART
GNSS- Navi gat i onModel Support ::= SEQUENCE {
cl ockModel Bl T STRI NG { nmodel -1 (0),
nodel - 2 (1),
nodel - 3 (2),
nodel - 4 (3),
nmodel -5 (4),
nodel - 6 (5),
nodel - 7-r16 (6),
model -8-r16 (7) } (SIZE (1..8)) OPTI ONAL,
or bi t Model BI T STRI NG { model - 1 (0),
nmodel - 2 (1),
nodel - 3 (2),
nodel - 4 (3),
nmodel -5 (4),
nmodel - 6 (5),
nodel - 7-r16 (6),
model -8-r16 (7) } (SIZE (1..8)) OPTI ONAL,
}
-- ASNISTOP
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GNSS-NavigationModelSupport field descriptions

clockModel

This field specifies the gnss-ClockModel choice(s) in GNSS-NavigationModel IE supported by the target device for the
GNSS indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the
particular clock model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-NavigationModel assistance, it shall support clockModel Model-2.

If the target device supports SBAS and GNSS-NavigationModel assistance, it shall support clockModel Model-5.

If the target device supports QZSS and GNSS-NavigationModel assistance, it shall support clockModel Model-2.

If the target device supports Galileo and GNSS-NavigationModel assistance, it shall support clockModel Model-1.

If the target device supports GLONASS and GNSS-NavigationModel assistance, it shall support clockModel Model-4.
If the target device supports BDS and GNSS-NavigationModel assistance, it shall support clockModel Model-6.

If the target device supports NaviC and GNSS-NavigationModel assistance, it shall support clockModel Model-8.

If this field is absent, the target device supports the mandatory (native) clockModel choice only as listed above for the
GNSS indicated by GNSS-ID.

orbitModel

This field specifies the gnss-OrbitModel choice(s) in GNSS-NavigationModel IE supported by the target device for the
GNSS indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the
particular orbit model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-NavigationModel assistance, it shall support orbitModel Model-2.

If the target device supports SBAS and GNSS-NavigationModel assistance, it shall support orbitModel Model-5.

If the target device supports QZSS and GNSS-NavigationModel assistance, it shall support orbitModel Model-2.

If the target device supports Galileo and GNSS-NavigationModel assistance, it shall supportorbitModel Model-1.

If the target device supports GLONASS and GNSS-NavigationModel assistance, it shall support orbitModel Model-4.
If the target device supports BDS and GNSS-NavigationModel assistance, it shall support orbitModel Model-6.

If the target device supports NaviC and GNSS-NavigationModel assistance, it shall support orbitModel Model-8.

If this field is absent, the target device supports the mandatory (native) orbitModel choice only as listed above for the
GNSS indicated by GNSS-ID.

- GNSS-RealTimelntegritySupport

-- ASN1START
GN\SS- Real Ti nel ntegritySupport ::=  SEQUENCE {
) Ce
-- ASN1ISTOP
- GNSS-DataBitAssistanceSupport
-- ASNISTART
GN\SS- Dat aBi t Assi st anceSupport ::=  SEQUENCE {
) Ce
-- ASN1ISTOP
- GNSS-AcquisitionAssistanceSupport
-- ASN1ISTART
GNSS- Acqui si tionAssi stanceSupport ::=  SEQUENCE {
conf i denceSupport-r10 ENUMERATED { true } OPTI ONAL,
. doppl er Uncert ai nt yExt Support-r10 ENUMERATED { true } CPTI ONAL
-- ASN1ISTOP
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GNSS-AcquisitionAssistanceSupport field descriptions

confidenceSupport
If this field is present, the target device supports the confidence field in GNSS-AcquisitionAssistance.

dopplerUncertaintyExtSupport
If this field is present, the target device supports the dopplerUncertaintyExt field in GNSS-AcquisitionAssistance.

- GNSS-AlmanacSupport

-- ASNLISTART
GNSS- Al manacSupport ::= SEQUENCE {
al manacModel BI T STRI NG { nodel - 1 (0),

nodel - 2 (1),
nmodel - 3 (2),
nmodel - 4 (3),
nodel - 5 (4),
nodel - 6 (5),
model - 7 (6) } (SIZE (1..8)) OPTI ONAL,

}

-- ASNLISTOP

GNSS-AlmanacSupport field descriptions

almanacModel

This field specifies the almanacModel choice(s) in GNSS-Almanac IE supported by the target device for the GNSS
indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the particular
almanac model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-Almanac assistance, it shall support Model-2.

If the target device supports SBAS and GNSS-Almanac assistance, it shall support Model-6.

If the target device supports QZSS and GNSS-Almanac assistance, it shall support Model-2.

If the target device supports Galileo and GNSS-Almanac assistance, it shall support Model-1.

If the target device supports GLONASS and GNSS-Almanac assistance, it shall support Model-5.

If the target device supports BDS and GNSS-Almanac assistance, it shall support Model-7.

If this field is absent, the target device supports the mandatory (native) almanacModel choice only as listed above for
the GNSS indicated by GNSS-ID.

- GNSS-UTC-ModelSupport

-- ASNLISTART
GNSS- UTC- Mbdel Support ::= SEQUENCE {
ut c- Mbdel Bl T STRI NG { nmodel - 1 (0),
nodel - 2 (1),
nodel - 3 (2),
nmodel - 4 (3),
model -5 (4) } (SIZE (1..8)) OPTI ONAL,
}
-- ASNISTOP
GNSS-UTC-ModelSupport field descriptions
utc-Model

This field specifies the GNSS-UTC-Model choice(s) in GNSS-UTC-Model IE supported by the target device for the
GNSS indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the
particular UTC model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-UTC-Model assistance, it shall support Model-1.

If the target device supports SBAS and GNSS-UTC-Model assistance, it shall support Model-4.

If the target device supports QZSS and GNSS-UTC-Model assistance, it shall support Model-1.

If the target device supports Galileo and GNSS-UTC-Model assistance, it shall support Model-1.

If the target device supports GLONASS and GNSS-UTC-Model assistance, it shall support Model-3.

If the target device supports BDS and GNSS-UTC-Model assistance, it shall support Model-5.

If this field is absent, the target device supports the mandatory (native) utc-Model choice only as listed above for the
GNSS indicated by GNSS-ID.
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— GNSS-AuxiliarylnformationSupport
-- ASN1START

GNSS- Auxi | i aryl nf or mati onSupport ::= SEQUENCE {

) -

-- ASNISTOP

- BDS-DifferentialCorrectionsSupport
-- ASNLISTART

BDS-Di fferential Correcti onsSupport-r12 ::= SEQUENCE {
gnssSi gnal | Ds GN\SS- Si gnal | Ds,

}
-- ASNISTOP

ETSI TS 137 355 V17.0.0 (2022-05)

BDS-DifferentialCorrectionsSupport field descriptions

gnssSignallDs

This field specifies the BDS signal types for which differential corrections are supported by the target device. This is
represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means differential corrections for
the particular BDS signal type is supported; a zero-value means not supported.

- BDS-GridModelSupport
-- ASNLISTART

BDS- Gri dMvbdel Support-ri12 :: = SEQUENCE {
o

-- ASNLISTOP

- GNSS-RTK-ObservationsSupport
-- ASNLISTART

GN\SS- RTK- Chservati onsSupport-ri5 ::= SEQUENCE {
gnssSi gnal | Ds-r 15 GN\SS- Si gnal | Ds,

}
-- ASNISTCP

GNSS-RTK-ObservationsSupport field descriptions

gnssSignallDs

This field specifies the GNSS signal types for which GNSS-RTK-Observations are supported by the target device.
This is represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means
GNSS-RTK-Observations for the particular GNSS signal type is supported; a zero-value means not supported.

— GLO-RTK-BiasInformationSupport
-- ASN1START
GLO RTK-Bi asl nf ormati onSupport-r15 ::= SEQUENCE {

}
-- ASNISTCP
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— GNSS-RTK-MAC-CorrectionDifferencesSupport

-- ASNLISTART
GN\SS- RTK- MAC- CorrectionDi fferencesSupport-r15 ::=  SEQUENCE {
I'i nk- conbi nati ons-support-r15 GNSS- Li nk- Conbi nat i onsLi st -r 15,
) -
-- ASNISTOP

GNSS-RTK-MAC-CorrectionDifferencesSupport field descriptions

link-combinations-support
This field specifies the GNSS link/frequency combinations for which GNSS-RTK-MAC-CorrectionDifferences are
supported by the target device for the GNSS indicated by GNSS-ID.

- GNSS-RTK-ResidualsSupport

-- ASNLISTART
GNSS- RTK- Resi dual sSupport-ri15 :: = SEQUENCE {
I'i nk- conbi nati ons-support-r15 GNSS- Li nk- Conbi nat i onsLi st -r 15,
;i C
-- ASNLISTOP

GNSS-RTK-ResidualsSupport field descriptions

link-combinations-support
This field specifies the GNSS link/frequency combinations for which GNSS-RTK-Residuals are supported by the target
device for the GNSS indicated by GNSS-ID.

- GNSS-RTK-FKP-GradientsSupport

-- ASNLISTART
GNSS- RTK- FKP- Gr adi ent sSupport-r15 ::= SEQUENCE {
|'i nk- conbi nati ons-support-r15 GNSS- Li nk- Conbi nati onsLi st -r 15,
. C
-- ASNISTOP

GNSS-RTK-FKP-GradientsSupport field descriptions

link-combinations-support
This field specifies the GNSS link/frequency combinations for which GNSS-RTK-FKP-Gradients are supported by the
target device for the GNSS indicated by GNSS-ID.

- GNSS-SSR-OrbitCorrectionsSupport

-- ASNLISTART
GN\SS- SSR- Or bi t Correcti onsSupport-ri5 ::= SEQUENCE {

(- . . R

orbit-IntegritySup-r17 BIT STRI NG { or bi t RangeError Correl ati onTi meSup (0),

or bi t RangeRat eError Correl ati onTi meSup (1)
} (SIZE(1..8)) OPTI ONAL

11
}
-- ASNLISTOP
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GNSS-SSR-OrbitCorrectionsSupport field descriptions

orbit-IntegritySup
This field, if present, indicates that the target device supports the IEs ORBIT-IntegrityParameters and SSR-
IntegrityOrbitBounds.

ORBIT-IntegrityParameters; a one-value at bit position '1' means that the target device supports the field
orbitRangeRateErrorCorrelationTime in IE ORBIT-IntegrityParameters.

A one-value at the bit position '0' means that the target device supports the field orbitRangeErrorCorrelationTime in IE

- GNSS-SSR-ClockCorrectionsSupport

-- ASNLISTART
GNSS- SSR- d ockCorrecti onsSupport-ri15 :: = SEQUENCE {
;i -
-- ASNLISTOP
— GNSS-SSR-CodeBiasSupport
-- ASNLISTART
GN\SS- SSR- CodeBi asSupport-r15 ::= SEQUENCE {
si gnal - and- t r acki ng- node- | D- Sup-r 15 GN\SS- Si gnal | Ds,
[
ssr-1ntegrityCodeBi asBoundsSup-r17 ENUMERATED { supported } OPTI ONAL
. 11
-- ASNLISTOP

GNSS-SSR-CodeBiasSupport field descriptions

signal-and-tracking-mode-ID-Sup
This field specifies the GNSS signal(s) for which the GNSS-SSR-CodeBias is supported by the target device.

ssr-IntegrityCodeBiasBoundsSup
This field, if present, indicates that the target device supports the IE SSR-IntegrityCodeBiasBounds.

- GNSS-SSR-URA-Support

-- ASNLISTART
GNSS- SSR- URA- Support-r16 ::= SEQUENCE {
;i C
-- ASNISTOP
- GNSS-SSR-PhaseBiasSupport
-- ASNLISTART
GN\SS- SSR- PhaseBi asSupport-r16 ::= SEQUENCE {
si gnal - and- t r acki ng- node- | D- Sup-r 16 GN\SS- Si gnal | Ds,
[
]s]sr-l nt egrit yPhaseBi asBoundsSup-r 17 ENUMERATED { supported } OPTI ONAL
-- ASNISTOP
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GNSS-SSR-PhaseBiasSupport field descriptions

signal-and-tracking-mode-ID-Sup
This field specifies the GNSS signal(s) for which the GNSS-SSR-PhaseBias is supported by the target device.

ssr-IntegrityPhaseBiasBoundsSup
This field, if present, indicates that the target device supported the IE SSR-IntegrityPhaseBiasBounds.

- GNSS-SSR-STEC-CorrectionSupport

-- ASNLISTART
GNSS- SSR- STEC- Cor r ecti onSupport-ri16 ::= SEQUENCE {

[

stec-IntegritySup-ri7 Bl T STRI NG { i onoRangeError Correl ati onTi meSup (0),

i onoRangeRat eError Correl ati onTi neSup (1)
} (SIZE(1..8)) OPTI ONAL

1]
}
-- ASNLISTOP

GNSS-SSR-STEC-CorrectionSupport field descriptions

stec-IntegritySup

This field, if present, indicates that the target device supports the IEs STEC-IntegrityParameters and STEC-
IntegrityErrorBounds.

A one-value at the bit position '0' means that the target device supports the field ionoRangeErrorCorrelationTime in IE
STEC-IntegrityParameters; a one-value at bit position '1' means that the target device supports the field
ionoRangeRateErrorCorrelationTime in IE STEC-IntegrityParameters.

- GNSS-SSR-GriddedCorrectionSupport

-- ASNLSTART
GN\SS- SSR- Gri ddedCorrecti onSupport-r16 ::= SEQUENCE {
[l
gri ddedCorrectionlntegritySup-ri7 ENUMERATED { supported } CPTI ONAL
11
}
-- ASNLSTCP
GNSS-SSR-GriddedCorrectionSupport field descriptions
griddedCorrectionintegritySup
This field, if present, indicates that the target device supports the IEs SSR-GriddedCorrectionintegrityParameters and
TropoDelayIntegrityErrorBounds.
- NavIC-DifferentialCorrectionsSupport
-- ASNLSTART
Navl C-Di fferential Correcti onsSupport-r16 ::= SEQUENCE {
gnssSignal | Ds-r 16 GN\SS- Si gnal | Ds,
}
-- ASNLSTCP
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NavIC-DifferentialCorrectionsSupport field descriptions

gnssSignallDs

the particular NavIC signal type is supported; a zero-value means not supported.

This field specifies the NavIC signal types for which differential corrections are supported by the target device. This is
represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means differential corrections for

- NavIC-GridModelSupport

-- ASNLISTART

Navl C- Gri dvbdel Support-r16 ::= SEQUENCE {
;i .

-- ASNLISTOP

6.5.2.11 GNSS Capability Information Request

- A-GNSS-RequestCapabilities

The |E A-GNSS-Request-Capabilities is used by the location server to request A-GNSS location capabilities (e.g.,
GNSSs and assi stance data supported) from the target device.

-- ASNLISTART

A- G\SS- Request Capabi lities ::= SEQUENCE {
gnss- Support Li st Req BOOLEAN,
assi st anceDat aSupport Li st Req BOOLEAN,
| ocati onVel oci t yTypesReq BOOLEAN,

}

-- ASNLISTOP

A-GNSS-RequestCapabilities field descriptions

gnss-SupportListReq
This field specifies whether the target device is requested to include the gnss-SupportList field in the A-GNSS-
ProvideCapabilities IE or not. TRUE means requested.

assistanceDataSupportListReq
This field specifies whether the target device is requested to include the assistanceDataSupportList field in the
A-GNSS-ProvideCapabilities IE or not. TRUE means requested.

locationVelocityTypesReq
This field specifies whether the target device is requested to include the locationCoordinateTypes field and
velocityTypes field in the A-GNSS-ProvideCapabilities IE or not. TRUE means requested.

6.5.2.12 GNSS Error Elements

— A-GNSS-Error

The lE A-GNSS-Error is used by the location server or target device to provide GNSS error reasons.

-- ASNLISTART

A-GNSS-Error ::= CHA CE {
| ocat i onSer ver Err or Causes GNSS- Locat i onSer ver Err or Causes,
t ar get Devi ceError Causes GNSS- Tar get Devi ceEr r or Causes,

}

-- ASNISTOP
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- GNSS-LocationServerErrorCauses

The |IE GNSS-LocationServerErrorCausesis used by the location server to provide GNSS error reasons to the target
device.

-- ASNLISTART
GNSS- Locat i onSer ver Error Causes ::= SEQUENCE {
cause ENUMERATED  {
undef i ned,
undel i ver edAssi st anceDat al sNot Support edBySer ver,
undel i ver edAssi st anceDat al sSupport edBut Current | yNot Avai | abl eBySer ver,
undel i ver edAssi st anceDat al sPart | yNot Support edAndPart | yNot Avai | abl eBySer ver,
unconf i r medPer i odi cAssi st anceDat al sNot Support ed-v1510,
unconfi rmedPeri odi cAssi st anceDat al sSupport edBut Current | yNot Avai | abl e-v1510,
unconfi rmedPeri odi cAssi st anceDat al sPart | yNot Support edAndPart | yNot Avai | abl e-v1510,
undel i ver edPer i odi cAssi st anceDat al sCurrent | yNot Avai | abl e-v1510
b
}
-- ASNLISTOP
GNSS-LocationServerErrorCauses field descriptions
cause

This field provides a GNSS specific error cause. The cause values
‘unconfirmedPeriodicAssistanceDatalsNotSupported’,
‘unconfirmedPeriodicAssistanceDatalsSupportedButCurrentlyNotAvailable' and
‘unconfirmedPeriodicAssistanceDatalsPartlyNotSupportedAndPartlyNotAvailable' may only be included in the control
transaction of a periodic assistance data transfer procedure, as described in clause 5.2.1a.

The cause value 'undeliveredPeriodicAssistanceDatalsCurrentlyNotAvailable' may only be included in the data
transaction of a periodic assistance data transfer procedure when periodic assistance data are not available when the
periodicity condition occurs, as described in clauses 5.2.1a and 5.2.2a.

- GNSS-TargetDeviceErrorCauses

The |E GNSS-TargetDeviceErrorCausesis used by the target device to provide GNSS error reasons to the location
server.

-- ASNLISTART
GNSS- Tar get Devi ceEr r or Causes ::= SEQUENCE {
cause ENUMERATED { undef i ned,
t her eWer eNot EnoughSat el | i t esRecei ved,
assi st anceDat aM ssi ng,
not Al | Request edMeasur enent sPossi bl e,
o . b .
fi neTi neAssi st anceMeasur enent sNot Possi bl e NULL OPTI ONAL,
adr Measur emrent sNot Possi bl e NULL OPTI ONAL,
mul ti FrequencyMeasur ement sNot Possi bl e NULL OPTI ONAL,
}
-- ASNLISTOP
GNSS-TargetDeviceErrorCauses field descriptions
cause

This field provides a GNSS specific error cause. If the cause value is 'notAllIRequestedMeasurementsPossible’, the
target device was not able to provide all requested GNSS measurements (but may be able to report a location
estimate or location measurements). In this case, the target device should include any of the
fineTimeAssistanceMeasurementsNotPossible, adrMeasurementsNotPossible, or
multiFrequenceMeasurementsNotPossible fields, as applicable.
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6.5.2.13 Common GNSS Information Elements

- GNSS-FrequencyID

The |IE GNSS-FrequencylD is used to indicate a specific GNSS link/frequency. The interpretation of
GNSS-Frequencyl D depends on the GNSSID.

-- ASNLISTART
GNSS- Frequencyl D-r 15 ;1= SEQUENCE {
gnss- Frequencyl D-r 15 I NTEGER (O .. 7),
. C
-- ASNISTOP

GNSS-FrequencylD field descriptions

gnss-FrequencylID
This field specifies a particular GNSS link/frequency. The interpretation of gnss-FrequencyID depends on the
GNSS-ID and is as shown in the table Value & Explanation relation below.

Value & Explanation relation

Explanation
System Value Link Centre Frequency
[MHZ]
GPS 0 L1 1575.42
1 L2 1227.60
2 L5 1176.45
3-7 reserved
SBAS 0 L1 1575.42
1 L5 1176.45
2-7 reserved
QZSs 0 L1 1575.42
1 L2 1227.60
2 L5 1176.45
3-7 reserved
GLONASS 0 Gl 1602+kx0.5625
k=-7.13 1 G2 1246+kx0.4375
2 G3 1202.025
3-7 reserved
Galileo 0 E1l 1575.420
1 E6 1278.750
2 E5a 1176.450
3 E5b 1207.140
4 E5 1191.795
5-7 reserved
BDS 0 B1l 1561.098
1 B1C 1575.420
2 B2 1207.140
3 B3 1268.520
4 B2a 1176.450
5-7 reserved
NavIC 0 L5 | 1176.450
1-7 reserved
- GNSS-ID

The lE GNSSID is used to indicate a specific GNSS.

-- ASN1ISTART
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GNSS- I D :: = SEQUENCE {
gnss-id ENUMERATED{ gps, sbas, qzss, galileo, glonass, ..., bds, navic-v1610 },

}
-- ASNISTOP

- GNSS-ID-Bitmap

The |E GNSSID-Bitmap is used to indicate several GNSSs using a bit map.

-- ASNLISTART
GNSS- I D-Bi t map :: = SEQUENCE {
gnss-ids BI T STRI NG { gps (0),
shas (1),
gzss (2),
galileo (3),
gl onass (4),
bds (5),
navi c-v1610 (6) } (SIZE (1..16)),
}
-- ASNLISTOP
GNSS-ID-Bitmap field descriptions
gnss-ids
This field specifies the GNSS(s). This is represented by a bit string, with a one-value at the bit position means the
particular GNSS is addressed; a zero-value means not addressed.
- GNSS-Link-CombinationsList
-- ASNLISTART
GNSS- Li nk- Conbi nati onsLi st-r15 ::= SEQUENCE (S| ZE(1..8)) OF GNSS-Link-Conbi nati ons-r15
GNSS- Li nk- Conbi nati ons-r15 ::= SEQUENCE {
| 1-r15 GN\SS- Fr equencyl D-r 15,
| 2-r15 GNSS- Frequencyl D-r 15,
}
-- ASNLISTOP
- GNSS-NavListinfo
-- ASNLISTART
GNSS- NavLi stInfo-r15 ::= SEQUENCE (SIZE (1..64)) OF SatlListEl ement-ri15
Sat Li st El ement-r15 :: = SEQUENCE {
svl D-r15 SV-1D,
i od-r15 BIT STRING (SI ZE(11)),
}
-- ASNLISTOP

- GNSS-NetworkID

The IE GNSS-Networkl D defines the reference network and the source of the particular set of reference stations and
their observation information. This IE is used for MAC Network RTK as described in [30].

-- ASN1ISTART
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GNSS- Net wor kI D-r 15 :: = SEQUENCE {

net wor kl D-r 15 | NTEGER (0. . 255),
}
-- ASNLISTOP

— GNSS-PeriodicControlParam

The |IE GNSS-PeriodicControlParamis used to specify control parameters for a periodic assistance data delivery.

-- ASNLISTART
GNSS- Peri odi cControl Param r 15 :: = SEQUENCE {
del i ver yAmount - r 15 | NTEGER (1..32),
deliverylnterval -ri15 | NTEGER (1..64),
}
-- ASNISTOP

GNSS-PeriodicControlParam field descriptions

deliveryAmount

This field specifies the number of periodic assistance data deliveries. Integer values N=1...31 correspond to an
amount of 2N, Integer value N=32 indicates an 'infinite/indefinite’ amount, which means that the assistance data
delivery should continue until a LPP Abort message is received.

deliveryinterval
This field specifies the interval between assistance data deliveries in seconds.

- GNSS-ReferenceStationID

The |E GNSS-ReferenceSationlD is used to identify a specific GNSS Reference Station.

-- ASNLISTART
GN\SS- Ref erenceStati onl D-r15 :: = SEQUENCE {
referenceStationl D-r15 I NTEGER (0. .65535),
provi der Nane- r 15 VisibleString (SIZE (1..32)) OPTI ONAL, -- Need ON
}
-- ASNISTOP

GNSS-ReferenceStationID field descriptions

referenceStationID
This field provides the reference station identity.

providerName
This field is associated with a GNSS correction data provider to ensure that the referenceStationID's are unique from a
target device perspective.

- GNSS-SignallD

The lE GNSS-SignalID is used to indicate a specific GNSS signal type. The interpretation of GNSS-SgnallD depends
on the GNSSID.

- - ASNISTART
G\SS-Signal ID ::= SEQUENCE {
gnss- Si gnal | D I NTEGER (O .. 7),
[l
gnss- Si gnal | D- Ext-r 15 | NTEGER (8. . 23) CPTI ONAL -- Need ON

11
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-- ASNISTOP

GNSS-SignallD field descriptions

gnss-SignallD, gnss-SignallD-Ext

This field specifies a particular GNSS signal. The interpretation of gnss-SignallD and gnss-SignallD-Ext depends on
the GNSS-ID and is as shown in the table System to Value & Explanation relation below.

If the field gnss-SignallD-Ext is present, the gnss-SignallD should be set to value 7 and shall be ignored by the
receiver.

System to Value & Explanation relation

System Value Explanation

GPS 0 GPS L1 C/A
1 GPS L1C
2 GPS L2C
3 GPS L5
4 GPSL1P
5 GPS L1 Z-tracking
6 GPS L2 C/A
7 GPS L2 P
8 GPS L2 Z-tracking
9 GPS L2 L2C(M)
10 GPS L2 L2C(L)
11 GPS L2 L2C(M+L)
12 GPS L5
13 GPSL5Q
14 GPS L5 1+Q
15 GPS L1 L1C(D)
16 GPS L1 L1C(P)
17 GPS L1 L1C(D+P)
18-23 Reserved

SBAS 0 L1 C/A
1 L51
2 L5Q
3 L5 1+Q
4-7 Reserved

QZSss 0 QZS-L1 C/A
1 QZS-L1C
2 QZs-L2C
3 QZS-L5
4 QZS-LEX' S
5 QZS-LEX L
6 QZS-LEX S+L
7 QZS-L2 L2C(M)
8 QZS-L2 L2C(L)
9 QZS-L2 L2C(M+L)
10 QZS-L5 |
11 QZS-L5 Q
12 QZS-L5 1+Q
13 QZS L1 L1C(D)
14 QZS L1 L1C(P)
15 QZS L1 L1C(D+P)
16-23 Reserved
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GLONASS 0 GLONASS G1 C/A
1 GLONASS G2 C/A
2 GLONASS G3
3 GLONASS G1 P
4 GLONASS G2 P
5 GLONASS G1a(D)
6 GLONASS G1la(P)
7 GLONASS Gla (D+P)
8 GLONASS G2a(l)
9 GLONASS G2a(P)
10 GLONASS G2a(l+P)
11 GLONASS G3 |
12 GLONASS G3 Q
13 GLONASS G3 I+Q
14-23 Reserved

Galileo 0 Galileo E1
1 Galileo E5A
2 Galileo E5B
3 Galileo E6
4 Galileo E5A + E5B
5 Galileo E1 C No data
6 Galileo E1 A
7 Galileo E1 B I/NAV OS/CS/SoL
8 Galileo E1 B+C
9 Galileo E1 A+B+C
10 Galileo E6 C
11 Galileo E6 A
12 Galileo E6 B
13 Galileo E6 B+C
14 Galileo E6 A+B+C
15 Galileo E5B |
16 Galileo E5B Q
17 Galileo E5B 1+Q
18 Galileo E5(A+B) |
19 Galileo E5(A+B) Q
20 Galileo E5(A+B) I+Q
21 Galileo E5A |
22 Galileo E5A Q
23 Galileo E5A 1+Q

BDS 0 Bl
1 B1Q
2 B1 1+Q
3 B3|
4 B3 Q
5 B3 I+Q
6 B2 |
7 B2 Q
8 B2 I+Q
9 B1C(D)

10 B1C(P)
11 B1C(D+P)
12 B2a(D)
13 B2a(P)
14 B2a(D+P)
15-23 Reserved

NavIC 0 NavIC L5 SPS

1-23 Reserved

— GNSS-SignallDs

The IE GNSSSgnal-IDsis used to indicate several GNSS signals using a bit map. The interpretation of
GNSSSgnal-IDs depends on the GNSSID.
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-- ASNISTART

GN\SS- Si gnal | Ds

;= SEQUENCE {
BI T STRI NG (Sl ZE(8)),

gnss- Si gnal | Ds

[

261

gnss-Signal | Ds-Ext-r15 BIT STRI NG (S| ZE(16))

11
}

-- ASNISTOP

OPTI ONAL
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-- Need ON

GNSS-SignallDs field descriptions

gnss-SignallDs, gnss-SignallDs-Ext
This field specifies one or several GNSS signals using a bit map. A one-value at the bit position means the particular
signal is addressed; a zero-value at the particular bit position means the signal is not addressed. The interpretation of
the bit map in gnssSignallDs and gnss-SignallDs-Ext depends on the GNSS-ID and is shown in the table below.
Unfilled table entries indicate no assignment and shall be set to zero.

Interpretation of the bit map in gnssSignallDs

GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB) (LSB)
GPS L1 C/A L1C L2C L5 L1P L1Z L2 C/A L2 P
SBAS L1 C/A L51 L5Q L5 1+Q
QZSS QZS-L1 QZS-L1C | QZS-L2C | QZS-L5 LEX S LEX L LEX S+L L2C(M)
CIA
GLONASS G1CIA G2 CIA G3 G1P G2P Gla(D) | Gla(P) Gla(D+P)
Galileo El E5a E5b E6 E5a+E5b | E1 C No E1A E1 B I/INAV
Data OS/CS/SoL
BDS B1l B1Q B1 1+Q B3 1 B3 Q B3 1+Q B2 | B20Q
NavIC L5 SPS
Interpretation of the bit map in gnssSignallDs-Ext
GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB)
GPS 27 L2C(M) L2C(L) | L2C(M+L) L5 | L5Q L5 1+Q L1C(D)
SBAS
QZSS L2C(L) | L2C(M+L) L51 L5Q L5 1+Q L1C(D) L1C(P) | L1IC(D+P)
GLONASS | G2a(l) G2a(P) G2a(l+P) G3 | G3Q G3(1+Q)
Galileo E1 B+C El1 A+B+C E6C EGA E6B E6 B+C E6 ES5B |
A+B+C
BDS B2 I+Q B1C(D) B1C(P) | B1C(D+P) | B2a(D) B2a(P) | B2a(D+
P)
NavIC
GNSS Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15 Bit 16
(LSB)
GPS L1C(P) | L1C(D+P)
SBAS
QZSS
GLONASS
Galileo E5B Q E5B1+Q | E5(A+B) 1 | E5(A+B) | E5(A+B) E5A | E5A Q E5A 1+Q
Q +Q
BDS
NavIC

GNSS-SubNetworkID

The IE GNSS-SubNetworkl D defines the subnetwork of a network identified by GNSS-NetworkID. This|E is used for
MAC Network RTK as described in [30].
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-- ASNLISTART
GN\SS- SubNet wor kIl D-r 15 :: = SEQUENCE {
subNet wor kI D-r 15 | NTEGER (0. . 15),
) -
-- ASNISTOP

- SBAS-ID
The lE SBBASID isused to indicate a specific SBAS.
-- ASNLSTART
SBAS- I D ::= SEQUENCE {
sbas-id ENUMERATED { waas, egnos, nsas, gagan, ...},
} o
-- ASNLSTOP
- SBAS-IDs
The lE BASIDsis used to indicate several SBASs using a bit map.
-- ASNLSTART
SBAS- I Ds ::= SEQUENCE {
sbas- | Ds Bl T STRI NG { waas (0),
egnos (1),
nsas (2),
gagan (3) } (SIZE (1..8)),
}
-- ASNISTOP
SBAS-IDs field descriptions
sbas-IDs

This field specifies one or several SBAS(s) using a bit map. A one-value at the bit position means the particular SBAS
is addressed; a zero-value at the particular bit position means the SBAS is not addressed.

- SV-ID
The |E SV-ID is used to indicate a specific GNSS satellite. The interpretation of SV-1D depends on the GNSS-ID.
-- ASNISTART
SV-1D :: = SEQUENCE {
satellite-id | NTEGER( 0. . 63),
;o
-- ASN1STOP
SV-ID field descriptions
satellite-id

This field specifies a particular satellite within a specific GNSS. The interpretation of satellite-id depends on the
GNSS-ID see the table below.
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Interpretation of satellite-id

System Value of satellite-id Interpretation of satellite-id

GPS '0'-'62' Satellite PRN Signal No. 1 to 63
'63' Reserved

SBAS '‘0'—"38' Satellite PRN Signal No. 120 to 158
'39' - '63' Reserved

QZSS '0'-'9’ Satellite PRN Signal No. 193 to 202
'10'-'63' Reserved

GLONASS '0'-"23' Slot Number 1 to 24
'24 - '63' Reserved

Galileo '0' - '35 Code No. 1to 36
'36' — '63' Reserved

BDS '0'-'62' Satellite ranging code number No.1 to

63

'63' Reserved

NavIC '0'-"13 Satellite PRN Signal No. 1 to 14
'14'-'63' Reserved

6.5.3 Enhanced Cell ID Positioning
6.5.3.1 E-CID Location Information

- ECID-ProvideLocationInformation

The |E ECID-Providel ocationlnformation is used by the target device to provide E-CID location measurements to the
location server. It may also be used to provide E-CID positioning specific error reason.

-- ASNLSTART
ECl D- Provi deLocati onl nformati on ::= SEQUENCE {
eci d- Si gnal Measur enent | nf or mati on ECI D- Si gnal Measur enent | nf or nat i on OPTI ONAL,
eci d-Error ECI D-Error OPTI ONAL,
}
-- ASNLISTOP
6.5.3.2 E-CID Location Information Elements

- ECID-SignalMeasurementinformation

The |E ECID-SgnalMeasurementlnformation is used by the target device to provide various UE-measurements to the
location server.

-- ASNLISTART

ECl D- Si gnal Measur enent | nfor mati on :: = SEQUENCE {
primaryCel | MeasuredResul ts MeasuredResul t sEl ement  OPTI ONAL,
nmeasur edResul t sLi st Measur edResul t sLi st ,

}

Measur edResul t sLi st ::= SEQUENCE (S| ZE(1..32)) OF MeasuredResul t sEl enent

Measur edResul t sEl enent :: = SEQUENCE {
physCel I 1 d | NTEGER (0. .503),
cell G obal I d Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL,
ar f cnEUTRA ARFCN- Val ueEUTRA,
syst enfr ameNunber BI T STRING (SIZE (10)) OPTI ONAL,
rsrp-Result | NTEGER (0. .97) OPTI ONAL,
rsrqg-Resul t | NTEGER (0. . 34) CPTI ONAL,
ue- RXTxTi meDi f f I NTEGER (0. .4095) OPTI ONAL,
[[ - ar f cnEUTRA- v9a0 ARFCN- Val ueEUTRA- v9a0 OPTI ONAL -- Cond EARFCN- max
11,
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[[ nrsrp-Result-r14 | NTEGER (0. .113) CPTI ONAL,
nrsrg-Result-r14 | NTEGER (0. .74) OPTI ONAL,
carrierFreqOfset NB-r14 CarrierFreqOi fset NB-r14 OPTI ONAL, -- Cond NB-1lo0T
hyper SFN-r 14 BI T STRING (S| ZE (10)) OPTI ONAL
i
rsrp-Result-v1470 | NTEGER (-17..-1) OPTI ONAL,
rsrqg-Resul t-v1470 | NTEGER (- 30. . 46) OPTI ONAL
11
}
-- ASNISTOP
Conditional presence Explanation
EARFCN-max The field is mandatory present if the corresponding arfcnEUTRA (i.e. without suffix) is set
to maxEARFCN. Otherwise the field is not present.
NB-loT The field is mandatory present if the measured cell is a NB-1oT cell. Otherwise it is not
present.

ECID-SignalMeasurementinformation field descriptions

primaryCellMeasuredResults

This field contains measurements for the primary cell (if the primary cell is a E-UTRA or NB-IoT cell), when the target
device reports measurements for both primary cell (E-UTRA or NB-loT) and neighbour cells. This field shall be omitted
when the target device reports measurements for the primary cell (E-UTRA or NB-10T) only, in which case the
measurements for the primary cell (E-UTRA or NB-10T) is reported in the measuredResultsList. This field shall be
omitted when the primary cell is not a E-UTRA or NB-IoT cell.

measuredResultsList
This list contains the E-CID measurements for up to 32 E-UTRA or NB-IoT cells.

physCellld
This field specifies the physical cell identity of the measured cell.

cellGloballd
This field specifies cell global ID of the measured cell. The target device shall provide this field if it was able to
determine the ECGI of the measured cell at the time of measurement.

arfcnEUTRA

This field specifies the ARFCN of the measured E-UTRA carrier frequency, as defined in TS 36.331 [12]. In the case
the target device includes arfcnEUTRA-v9a0, the target device shall set the corresponding arfcnEUTRA (i.e. without
suffix) to maxEARFCN.

systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been
performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of
measurement.

rsrp-Result

This field specifies the reference signal received power (RSRP) measurement, as defined in TS 36.331 [12], TS
36.214 [17]. In the case the target device includes rsrp-Result-v1470, the target device shall set the corresponding
rsrp-Result (i.e. without suffix) to value 0.

rsrq-Result

This field specifies the reference signal received quality (RSRQ) measurement, as defined in TS 36.331 [12], TS
36.214 [17]. In the case the target device includes rsrg-Result-v1470, the target device shall set the corresponding
rsrg-Result (i.e. without suffix) to value O or 34.

ue-RxTxTimeDiff

This field specifies the UE Rx—Tx time difference measurement, as defined in TS 36.214 [17]. It is provided only for
measurements on the UE's primary cell.

Measurement report mapping is according to TS 36.133 [18].

nrsrp-Result
This field specifies the narrowband reference signal received power (NRSRP) measurement, as defined in TS 36.214
[17]. Measurement report mapping is according to TS 36.133 [18].

nrsrg-Result

This field specifies the narrowband reference signal received quality (NRSRQ) measurement, as defined in TS 36.214
[17].

Measurement report mapping to the value defined in TS 36.133 [18]. Values 0..29 map to values
NRSRQ_-30..NRSRQ_-1. Values 30..62 map to NRSRQ_01..NRSRQ_33. Values 63..74 map to
NRSRQ_35..NRSRQ_46. The UE does not report NRSRQ_00 nor NRSRQ_34.

carrierFreqOffsetNB
This field specifies the offset of the NB-10T channel number to ARFCN given by arfcnEUTRA as defined in TS 36.101
[21].
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ECID-SignalMeasurementinformation field descriptions

hyperSFN
This field specifies the hyper-SFN of the measured cell during which the measurements have been performed. The
target device shall include this field if it was able to determine the hyper-SFN of the cell at the time of measurement.

6.5.3.3 E-CID Location Information Request

- ECID-RequestLocationInformation

The |E ECID-RequestLocationlnformation is used by the location server to request E-CID location measurements from
atarget device.

-- ASNLISTART
ECl D- Request Locat i onl nformati on ::= SEQUENCE {
request edMeasur enent s BI T STRI NG { rsrpReq (0),
rsrqgReq (1),
ueRxTxReq (2),
nrsrpReq-r14 (3),
nrsrqReqg-r 14 (4)} (SIZE(1..8)),
}
-- ASNLISTOP

ECID-RequestLocationinformation field descriptions

requestedMeasurements
This field specifies the E-CID measurements requested. This is represented by a bit string, with a one-value at the bit
position means the particular measurement is requested; a zero-value means not requested.

6.5.3.4 E-CID Capability Information

- ECID-ProvideCapabilities

The IE ECID-ProvideCapabilitiesis used by the target device to indicate its capability to support E-CID and to provide
its E-CID location capabilities to the location server.

-- ASNLISTART
ECI D- Provi deCapabi lities ::= SEQUENCE {
eci d- MeasSupported BIT STRI NG { rsrpSup (0),
rsrqSup (1),
ueRxTxSup (2),
nrsrpSup-r 14 (3),
nrsrqSup-r 14 (4)} (SIZE(1..8)),
t [ - ueRxTxSupTDD-r 13 ENUMERATED { true } OPTI ONAL
11,
[[ periodical Reporting-r14 ENUMERATED { supported } OPTI ONAL,
triggeredReporting-ri14 ENUMERATED { supported } OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL
11,
[[ schedul edLocati onRequest-r17 SEQUENCE {
utcTi me-r17 ENUMERATED { supported } OPTI ONAL,
gnssTi me-r17 GN\SS- | D-Bi t map OPTI ONAL,
e-utraTi nme-r17 ENUMERATED { supported } OPTI ONAL,
nrTime-rl7 ENUMERATED { supported } CPTI ONAL,
relativeTi me-r17 ENUMERATED { supported } OPTI ONAL,
. OPTI ONAL
11
}
-- ASNLISTOP
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ECID-Provide-Capabilities field descriptions

ecid-MeasSupported

This field specifies the E-CID measurements supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular measurement is supported; a zero-value means not supported. A
zero-value in all bit positions in the bit string means only the basic Cell ID positioning method is supported by the
target device.

If the UE Rx-Tx time difference measurement is supported by the target device (i.e., ueRxTxSup field is set to one), it
means that the UE supports the UE Rx-Tx time difference measurement reporting via both LPP signaling and RRC
signalling.

If a target device doesn't support LPP, the E-SMLC may assume the target device can not report the UE Rx-Tx time
difference measurement results via RRC signalling.

ueRxTxSupTDD

This field, if present, indicates that any UE Rx-Tx time difference measurement reporting for TDD from the target
device includes the Nradffst according to TS 36.211 [16], TS 36.214 [17] and uses the UE Rx-Tx time difference
measurement report mapping for TDD as specified in TS 36.133 [18]. This field may only be included if the
ueRxTxSup field in ecid-MeasSupported is set to value one.

periodicalReporting

This field, if present, indicates that the target device supports periodicalReporting of E-CID measurements. If this field
is absent, the location server may assume that the target device does not support periodicalReporting in
CommonlEsRequestLocationinformation.

triggeredReporting

This field, if present, indicates that the target device supports triggeredReporting for the cellChange event. If this field
is absent, the location server may assume that the target device does not support triggeredReporting in
CommonlEsRequestLocationIinformation.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform E-CID measurements.

scheduledLocationRequest

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the |E
ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

6.5.3.5 E-CID Capability Information Request

- ECID-RequestCapabilities

The |E ECID-RequestCapabilities is used by the location server to request E-CID positioning capabilities from atarget
device.

-- ASNLISTART

ECl D- Request Capabi lities ::= SEQUENCE {
}

-- ASNISTOP

6.5.3.6 E-CID Error Elements

- ECID-Error

The |E ECID-Error is used by the location server or target device to provide E-CID error reasons to the target device or
location server, respectively.

-- ASNLISTART

ECID-Error ::= CHO CE {
| ocati onSer ver Err or Causes EClI D- Locat i onSer ver Err or Causes,
tar get Devi ceError Causes EClI D- Tar get Devi ceErr or Causes,

}

-- ASNISTOP
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The |E ECID-LocationServerErrorCauses is used by the location server to provide E-CID error reasons to the target

device.
-- ASNLISTART
ECl D- Locat i onSer ver Err or Causes ::= SEQUENCE {
cause ENUMERATED { undef i ned,
' -
}
-- ASNLISTOP

- ECID-TargetDeviceErrorCauses

The |E ECID-TargetDeviceErrorCauses is used by the target device to provide E-CID error reasons to the location

server.
-- ASNLISTART
ECI D- Tar get Devi ceError Causes ::= SEQUENCE {
cause ENUMERATED { undef i ned,
request edMeasur enent Not Avai | abl e,
not Al | r equest edMeasur enent sPossi bl e,
R
rsr pMeasur enent Not Possi bl e NULL OPTI ONAL,
rsrgMeasur enent Not Possi bl e NULL OPTI ONAL,
ueRxTxMeasur ement Not Possi bl e NULL CPTI ONAL,
1 _
nr sr pMeasur enent Not Possi bl e-r 14 NULL OPTI ONAL,
nr sr gMeasur enent Not Possi bl e-r 14 NULL OPTI ONAL
11
-- ASNISTOP
ECID-TargetDeviceErrorCauses field descriptions
cause

nrsrgMeasurementNotPossible fields, as applicable.

This field provides a E-CID specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested E-CID measurements (but may be able to provide some
measurements). In this case, the target device should include any of the rsrpMeasurementNotPossible,
rsrgMeasurementNotPossible, ueRxTxMeasurementNotPossible, nrsrpMeasurementNotPossible, or

6.5.4 Terrestrial Beacon System Positioning

6.5.4.1 TBS Location Information

— TBS-ProvideLocationIinformation

The |E TBS-ProvidelLocationlnformation is used by the target device to provide TBS location measurements to the
location server. It may also be used to provide TBS positioning specific error reason.

-- ASNLISTART
TBS- Provi deLocati onl nf ormati on-r13 :: = SEQUENCE {
t bs- Measur enent | nf or mati on-r 13 TBS- Measur enent | nf or mati on-r 13 OPTI ONAL,
OPTI ONAL,

tbs-Error-r13 TBS-Error-r13
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-- ASNISTOP

6.54.2 TBS Location Information Elements

- TBS-Measurementinformation

The |E TBS-Measurementlnformation is used by the target device to provide TBS location measurements to the location
server.

-- ASNLSTART
TBS- Measur ermrent | nf ormati on-r 13 :: = SEQUENCE {

neasur enent Ref er enceTi me-r 13 UTCTi me OPTI ONAL,

nbs- SgnMeasLi st-r13 MBS- BeaconMeasLi st-r 13 OPTI ONAL, -- Cond MBS
}
-- ASNISTOP

Conditional presence Explanation

MBS The field is mandatory present if the TBS-Measurementinformation is provided for an
MBS system; otherwise it is not present.

TBS-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the TBS measurements are performed and should take the form of
YYMMDDhhmmssZ.

mbs-SgnMeasList
This field provides the MBS measurements for up to 64 MBS beacons.

- MBS-BeaconMeasList

The lE MBS-BeaconMeasList is used by the target device to provide MBS location measurements to the location server,
asdefined inthe MBS ICD [24].

-- ASNLISTART
MBS- BeaconMeaslLi st-r13 ::= SEQUENCE (S| ZE(1..64)) OF MBS- BeaconMeasEl enment -r 13
MBS- BeaconMeaskEl enent -r 13 :: = SEQUENCE {
transmitterl D-r13 | NTEGER (0. .32767),
codePhase-r13 I NTEGER (0. .2097151),
codePhaseRVSError-r13 | NTEGER (0. . 63),
[[ rssi-ria | NTEGER (- 130. . - 30) OPTI ONAL
11
}
-- ASNISTOP

MBS-BeaconMeasList field descriptions

transmitterID
This field contains the MBS transmitter identifier.

codePhase

This field contains the value of the code-phase measurement made by the target device for the particular beacon
signal at the time of measurement in the units of ms. MBS specific code phase measurements (e.g. chips) are
converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate.
Scale factor 22! milli-seconds, in the range from 0 to (1-2-2%) milli-seconds.

codePhaseRMSError
This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point
representation shown in the table below.
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MBS-BeaconMeasList field descriptions

rssi

This field provides an estimate of the received signal strength from the MBS beacon as referenced to the UE antenna
connector.

If the estimated received signal strength for the MBS beacon is less than -130 dBm, the UE shall report an RSSI value
of -130. If the estimated received signal strength for the MBS beacon is greater than -30 dBm, the UE shall report an
RSSI value of -30.

Scale factor 1 dBm.

floating-point representation

Index Mantissa Exponent Floating-Point value, Xi Pseudorange
value, P [m]
0 000 000 0.5 P<0.5
1 001 000 0.5625 0.5 <= P < 0.5625
i X y 0.5*(1L+x/8)*2Y Xi-1 <= P < Xi
62 110 111 112 104 <=P <112
63 111 111 -- 112<=P
6.5.4.3 TBS Location Information Request

- TBS-RequestLocationIinformation

The |E TBS-RequestLocationlnformation is used by the location server to request location information for TBS-based
methods from the target device.

-- ASNLISTART
TBS- Request Locat i onl nformati on-r13 ::= SEQUENCE {
mbsSgnMeaslLi st Req-r 13 BOOLEAN,
[[ - nbsAssi st anceAvai l abi lity-r14 BOOLEAN OPTI ONAL, -- Need ON
mbsRequest edMeasur enent s-r 14 BI T STRI NG {
rssi (0)} (SIzE(1..8)) OPTI ONAL -- Need ON
1]
}
-- ASNISTOP

TBS-RequestLocationIinformation field descriptions

mbsSgnMeasListReq
This field indicates whether the target device is requested to report MBS measurements in
TBS-Measurementinformation IE or not. TRUE means requested.

mbsAssistanceAvailability
This field indicates whether the target device may request additional MBS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

mbsRequestedMeasurements

This field indicates the additional MBS measurements requested and may only be included if mbsSgnMeasListReq is
set to TRUE. This field is represented by a bit string, with a one-value at the bit position means the particular
measurement is requested; a zero-value means not requested. The following measurement requests can be included.

rssi: Beacon signal strength at the target

6.5.4.4 TBS Capability Information

- TBS-ProvideCapabilities

The lE TBS-ProvideCapabilitiesis used by the target device to indicate its capability to support TBS and to provideits
TBS location capabilities to the location server.
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-- ASNLISTART
TBS- Provi deCapabi | i ties-r13 ::= SEQUENCE {
t bs- Modes-r 13 BI T STRI NG { st andal one (0),
ue- assi st ed (1),
ue- based (2)} (SIZE (1..8)),
t [ - nbs- Assi st anceDat aSupport Li st-r14 MBS- Assi st anceDat aSupport Li st-r 14 OPTI ONAL,
peri odi cal Reporti ngSupported-r14 Posi ti oni nghbdes OPTI ONAL,
nbs- Confi gSupport-r14 BI T STRI NG { tbl (0),
tb2 (1),
tb3 (2),
t b4 (3)} (SIZE (1..8)) OPTI ONAL,
nbs- | dl eSt at eFor Measur enment s-r 14 ENUMERATED { required } OPTI ONAL
11,
[[ schedul edLocati onRequest-r17 SEQUENCE {
utcTine-r17 Posi ti oni nghbdes OPTI ONAL,
gnssTi me-r 17 SEQUENCE {
posMbdes-r 17 Posi ti oni nghvbdes,
gnss-Ti mel Ds-r 17 GN\SS- | D- Bi t map
} OPT| ONAL,
e-utraTi nme-r17 Posi ti oni nghbdes OPTI ONAL,
nrTime-rl7 Posi t i oni ngvbdes OPTI ONAL,
relativeTi me-r17 Posi t i oni nghvbdes OPTI ONAL,
}. . OPTI ONAL
1]
}
-- ASNLISTOP
TBS-ProvideCapabilities field descriptions
tbs-Modes

This field specifies the TBS mode(s) supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular TBS mode is supported; a zero-value means not supported.

mbs-AssistanceDataSupportList
This list defines the MBS assistance data supported by the target device. This field shall be present if the target device
supports MBS assistance data.

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the location server may assume that the target
device does not support periodicalReporting in CommonlEsRequestLocationinformation.

mbs-ConfigSupport
This field specifies the MBS configurations supported by the target device. This field shall be present if the target
device supports MBS [24].

mbs-ldleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform MBS measurements.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time
base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device
does not support scheduled location requests.

- MBS-AssistanceDataSupportList

The |lE MBS-AssistanceDataSupportList is used by the target device to indicate its capability to support MBS
Assistance Data and to provide its capabilities to the location server.

-- ASNLISTART
MBS- Assi st anceDat aSupport Li st-r14 ::= SEQUENCE {
nmbs- Acqui si ti onAssi st anceDat aSupport-r14 BOOLEAN,
nbs- Al manacAssi st anceDat aSupport-r 14 BOOLEAN,
}
-- ASNISTOP

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 271 ETSI TS 137 355 V17.0.0 (2022-05)

MBS-AssistanceDataSupportList field descriptions

mbs-AcquisitionAssistanceDataSupport
This field specifies whether the target device supports MBS Acquisition Assistance Data. TRUE means supported.

mbs-AlmanacAssistanceDataSupport
This field specifies whether the target device supports MBS Almanac Assistance Data. TRUE means supported.

6.5.4.5 TBS Capability Information Request

- TBS-RequestCapabilities

The |E TBS-RequestCapabilities is used by the location server to request TBS positioning capabilities from atarget
device.

-- ASNISTART

TBS- Request Capabi | i ties-r13 ::= SEQUENCE {
N

-- ASNISTOP

6.5.4.6 TBS Error Elements

— TBS-Error

The lE TBS-Error isused by the location server or target device to provide TBS error reasons to the target device or
location server, respectively.

- - ASNISTART

TBS-Error-r13 ::= CHA CE {
| ocat i onSer ver Er r or Causes-r 13 TBS- Locat i onSer ver Err or Causes-r 13,
t ar get Devi ceError Causes-r 13 TBS- Tar get Devi ceErr or Causes-r 13,

}

-- ASN1ISTOP

— TBS-LocationServerErrorCauses

The |E TBS-LocationServerErrorCausesis used by the location server to provide error reasons for TBS positioning to
the target device.

- - ASNISTART
TBS- Locat i onSer ver Error Causes-r13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
assi st anceDat aNot Suppor t edBySer ver - v1420,
assi st anceDat aSupport edBut Current | yNot Avai | abl eBySer ver -v1420
b
}
-- ASNISTOP

- TBS-TargetDeviceErrorCauses

The |lE TBS TargetDeviceErrorCausesis used by the target device to provide error reasons for TBS positioning to the
location server.

-- ASN1ISTART
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TBS- Tar get Devi ceError Causes-r 13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
t her eWer eNot EnoughMBSBeaconsRecei ved,

assi st anceDat aM ssi ng- v1420

b
}
-- ASNLSTCP
TBS-TargetDeviceErrorCauses field descriptions
cause
This field provides a TBS specific error cause.

6.5.4.7 TBS Assistance Data

- TBS-ProvideAssistanceData

The |E TBS-ProvideAssistanceData is used by the location server to provide assistance data to assist in position
estimation at the UE (e.g. for UE-based mode) and/or to expedite the acquisition of TBS signals. It may also be used to
provide TBS positioning specific error reasons.

-- ASNLSTART
TBS- Provi deAssi st anceDat a-r 14 :: = SEQUENCE {
t bs- Assi st anceDat aLi st-r14 TBS- Assi stanceDat aLi st-r14 OPTI ONAL, -- Need ON
tbs-Error-r14 TBS-Error-r13 OPTI ONAL, -- Need ON
}
-- ASNISTOP
6.5.4.8 TBS Assistance Data Elements

- TBS-AssistanceDatalist

The |IE TBS-AssistanceDatal.ist is used by the location server to provide the TBS specific assistance data to the UE.

-- ASNLISTART
TBS- Assi st anceDat aLi st-r14 ::= SEQUENCE {
nbs- Assi st anceDat alLi st-r 14 MBS- Assi st anceDat aLi st-r 14 OPTI ONAL, -- Need ON
}
MBS- Assi st anceDat aLi st-r14 ::= SEQUENCE (S| ZE (1..maxMBS-r14)) OF MBS- Assi st anceDat aEl enent - r 14
MBS- Assi st anceDat aEl enent-r 14 :: = SEQUENCE {
nbs- Al manacAssi st ance-r 14 MBS- Al nenacAssi st ance-r 14 OPTI ONAL, -- Need ON
nbs- Acqui si ti onAssi st ance-r 14 MBS- Acqui si ti onAssi st ance-r 14 OPTI ONAL, -- Need ON
}
-- ASNISTOP

- MBS-AlmanacAssistance

The lE MBS-AlmanacAssistance is used by the location server to provide LLA of MBS transmitters to enable position
estimation at the UE.

-- ASN1START
MBS- Al manacAssi st ance-r 14 ::= SEQUENCE {
transmtterl D-r14 I NTEGER (0. .32767),
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}

transmtterlLatitude-r14 BI T STRING (SI ZE (26)),

transm tterLongitude-ri14 BI T STRING (SI ZE (27)),

transmtterAl titude-ri4 BIT STRING (SI ZE (15)),

timeCorrection-ri14 | NTEGER (0. . 25) OPTI ONAL, -- Need ON
-- ASNISTOP

MBS-AlmanacAssistance field descriptions

transmitterID
This field specifies the MBS transmitter 1D [24].

transmitterLatitude
This field specifies latitude of the MBS transmitter, degrees. Scale factor 4/22° decimal degrees, added to -90°. Valid
range -90° to 90° [24].

transmitterLongitude
This field specifies longitude of the MBS transmitter, degrees. Scale factor 4/22° decimal degrees, added to -180°.
Valid range -180° to 180° [24].

transmitterAltitude
This field specifies altitude of the MBS transmitter, metres. Scale factor 0.29 metres, added to -500 metres.
Valid range -500 to 9002.43 metres [24].

timeCorrection

This field contains the residual timing error for a particular beacon, in units of nano-seconds, in the range from 0 to 25.
This field is used for UE-based mode only, by subtracting from the codePhase measurement made by the target
device [24].

MBS-AcquisitionAssistance

The lE MBS-AcquisitionAssistance is used by the location server to provide parameters that support acquisition of the

MBS signals [24].

- - ASNISTART

MBS- Acqui si ti onAssi stance-r14 ::= SEQUENCE {
transmtterl D-r14 | NTEGER (0. .32767) CPTI ONAL, -- Need ON
nmbsConfi guration-r14 ENUMERATED {t b1, tb2, tb3, tbh4, ...} CPTI ONAL, -- Need ON
pnCodel ndex-r 14 | NTEGER (1..128) OPTI ONAL, -- Need ON
freg-r14 | NTEGER (919750000. . 927250000) OPTI ONAL, -- Need ON

}

-- ASN1ISTOP

MBS-AcquisitionAssistance field descriptions

transmitterID
This field contains the MBS transmitter identifier [24].

mbsConfiguration
This field specifies MBS configuration as defined in the MBS ICD [24].

pnCodelndex
This field specifies the index of the MBS PN code [24].

freq
This field specifies the MBS signal centre frequency in units of Hz [24].

6.5.4.9 TBS Assistance Data Request

TBS-RequestAssistanceData

The |E TBS-RequestAssistanceData is used by the target device to request TBS assistance data from alocation server.

-- ASNLISTART
TBS- Request Assi st anceDat a-r 14 :: = SEQUENCE {
mbs- Al manacAssi st anceDat aReq-r 14 BOOLEAN,

nmbs- Acqui si ti onAssi st anceDat aReq-r 14 BOOLEAN,
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}
-- ASNISTCP

6.5.5 Sensor based Positioning

6.5.5.0 Introduction

This clause defines support for sensor-based positioning. The supported sensor methods are "Barometric pressure
sensor” and "Motion sensor” as described in TS 36.305, clauses 8.6 and 8.10 respectively [2].

6.5.5.1 Sensor Location Information

— Sensor-ProvideLocationlnformation

The |E Sensor-Providelocationlnformation is used by the target device to provide location information for sensor-
based methods to the location server. It may aso be used to provide sensor specific error reason.

-- ASN1START

Sensor - Provi deLocati onl nformati on-r13 :: = SEQUENCE {
sensor - Measur enent | nf or mati on-r 13 Sensor - Measur enent | nf ornati on-r 13 OPTI ONAL,
sensor-Error-r13 Sensor-Error-r13 OPTI ONAL,
[
sensor - Mot i onl nf or mati on-r 15 Sensor - Mot i onl nf or mati on-r 15 OPTIl ONAL
1]

-- ASNISTOP

6.5.5.2 Sensor Location Information Elements

- Sensor-Measurementinformation

The IE Sensor-Measurementlnformation is used by the target device to provide UE sensor measurements to the location
server.

-- ASNLISTART
Sensor - Measur enent | nf ormati on-r13 :: = SEQUENCE {
nmeasur enent Ref er enceTi me-r 13 UTCTi e OPTI ONAL,
unconpensat edBar onet ri cPressure-r13 | NTEGER (30000. . 115000) OPTI ONAL, -- Cond Baronet er
[l
uncertainty-r14 SEQUENCE {
range-r 14 I NTEGER (0. .1000),
confidence-r14 | NTEGER (1..100)
} OPTI ONAL
11,
[[ adjustnent-rl6 I NTEGER (-5000. . 5000) OPTI ONAL
11
}
-- ASNLSTOP
Conditional presence Explanation
Barometer The field is mandatory present if the Sensor-Measurementinformation is provided for
barometric pressure; otherwise it is not present.
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Sensor-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the sensor measurements are performed and should take the form of
YYMMDDhhmmssZ.

uncompensatedBarometricPressure
This field provides the uncompensated barometric pressure as measured by the UE sensor, in units of Pa.

uncertainty
This field provides the expected range for the pressure measurement in units of Pa and the confidence as a percentage
that the true pressure lies in a range of (measurement — range) to (measurement + range).

adjustment
This field provides any adjustment available in the UE, in units of Pa, to allow the production of a compensated atmospheric
pressure measurement where compensated atmospheric pressure = uncompensatedBarometricPressure + adjustment

- Sensor-MotionIinformation

The IE Sensor-Motionlnformation is used by the target device to provide UE movement information to the location
server. The movement information comprises an ordered series of points. Thisinformation may be obtained by the
target device using one or more motion Sensors.

-- ASNLISTART
Sensor - Moti onl nformation-r15 ::= SEQUENCE {
ref Ti me-r 15 Di spl acenent Ti meSt anp- r 15,
di spl acenent | nf oLi st-r15 Di spl acenent | nf oLi st -r 15,
}
Di spl acenent | nfolLi st-r15 ::= SEQUENCE (Sl ZE (1..128)) OF Displ acenent| nfoLi st El enent -r 15
Di spl acenent | nf oLi st El enent -r 15 :: = SEQUENCE {
del t aTi meSt anp-r 15 Del t aTi ne-r 15,
di spl acenent -r 15 Di spl acenent -r 15 OPTI ONAL,
}
Di spl acenent Ti neSt anp-r15 ::= CHO CE {
ut cTi me-r 15 UTC- Ti ne-r 15,
gnssTi me-r15 Measur enent Ref er enceTi ne,
syst enFr anmeNunber - r 15 SEN-r 15,
neasur enent SFN-r 15 | NTEGER( - 8192. . 9214) ,
}
Del taTi nme-r15 ::= CHO CE {
del t aTi meSec-r 15 | NTEGER (1..16384),
del t aTi meSFN-r 15 | NTEGER (1. .4096),
}
SFN-r15 :: = SEQUENCE {
sfn-r15 BI T STRING (SI ZE (10)),
hyper SFN-r 15 BI T STRING (SI ZE (10)) OPTI ONAL,
}
Di spl acenent -r15 ::= SEQUENCE {
beari ng-r 15 I NTEGER (0. .3599),
beari ngUncConfi dence-r 15 | NTEGER (0. .100) OPTI ONAL,
beari ngRef -r 15 ENUMERATED { geogr aphi cNorth, magneticNorth, |ocal },
hori zont al Di st ance-r 15 I NTEGER (0. .8191),
hori zont al Di st anceUnc-r 15 | NTEGER (0. . 255) OPTI ONAL,
hori zont al UncConfi dence-r15 | NTEGER (0. .100) OPTI ONAL,
vertical Direction-r15 ENUMERATED{ upwar d, downwar d} OPTI ONAL,
verti cal Di stance-r 15 | NTEGER( 0. . 8191) CPTI ONAL,
vertical D stanceUnc-r 15 I NTEGER (0. . 255) OPTI ONAL,
vertical UncConfi dence-r 15 | NTEGER (0. .100) OPTI ONAL,
}
UTC-Ti ne-r 15 :: = SEQUENCE {
ut cTi me-r 15 UTCTi ne,

ut cTi ne- ms-r 15 I NTEGER (0..999),
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}
-- ASNISTCP

Sensor-MotionInformation field descriptions

refTime
This field provides the reference time to associated with the starting position of the first displacement in the displacement
list.

displacementinfoList
This field provides an ordered series of direction and distance travelled by the target device and comprises the following
subfields:
- deltaTimeStamp specifies the time between t..1 and tn, were n corresonds to the order of entry in the
DispacementinfoList (n=0 correspond to the time provided in refTime).
- displacement provides the direction and distance travelled between time tr-1 and tn.

utcTime

This field provides the time stamp of the refTime in UTC time and comprises the following subfields:
- utcTime in the form of YYMMDDhhmmssZ.
- utcTime-ms specifies the fractional part of the UTC time in ms resolution.

gnssTime
This field provides the time stamp of the refTime in GNSS time.

systemFrameNumber
This field provides the time stamp of the refTime in serving cell SFN time.

measurementSFN
This field provides the time stamp of the refTime in form of the measurement SFN as defined in deltaSFN in IE OTDOA-
SignalMeasurementinformation. This field may be included when OTDOA measurements are included.

deltaTimeSec
This field provides the time between tr-1 and tn in units of milliseconds.

deltaTimeSFN
This field provides the time between tn-1 and tn in units of system frame numbers.

bearing
This field specifies the direction (heading) of the horizontal displacement measured clockwise from bearingRef.
Scale factor 0.1 degree.

bearingRef

This field specifies the reference direction for the bearing. Enumerated value 'geographicNorth' indicates that the bearing is
measured clockwise from the Geographic North; 'magneticNorth' indicates that the bearing is measured clockwise from the
Magnetic North; 'local' indicates that the bearing is measured clockwise from an arbitrary (undefined) reference direction.

horizontalDistance
This field specifies the horizonal distance travelled between time tn-1 and tn.
Scale factor 1 cm.

horizontalDistanceUnc, horizontalUncConfidence

This field specifies the horizontal uncertainty of the displacement (corresponding to tn). horizontalDistanceUnc correspond
to the encoded high accuracy uncertainty as defined in TS 23.032 [15]. horizontalUncConfidence corresponds to
confidence as defined in TS 23.032 [15].

verticalDistance
This field specifies the vertical distance travelled between time tn-1 and tn.
Scale factor 1 cm.

verticalDistanceUnc, verticalUncConfidence

This field specifies the vertical uncertainty of the displacement (corresponding to tn). verticalDistanceUnc correspond to the
encoded high accuracy uncertainty as defined in TS 23.032 [15]. verticalUncConfidence corresponds to confidence as
defined in TS 23.032 [15].

6.5.5.3 Sensor Location Information Request

- Sensor-RequestLocationinformation

The | E Sensor-RequestLocationlnformation is used by the location server to regquest location information for sensor-
based methods from a target device.

-- ASNLISTART

Sensor - Request Locat i onl nformati on-r13 ::= SEQUENCE {
unconpensat edBar onet ri cPressureReq-r 13 BOOLEAN,
[[  assistanceAvailability-ri14 BOOLEAN OPTIONAL  -- Need ON
][][ sensor - Moti onl nf or mati onReqg-r 15 BOOLEAN OPTI ONAL -- Need ON
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]
[ adjustnentReqg-r16 BOOLEAN OPTI ONAL -- Need ON
]

———

}
-- ASNISTOP

Sensor-RequestLocationIinformation field descriptions

uncompensatedBarometricPressureReq
This field indicates whether the target device is requested to report Barometric pressure measurements in
Sensor-Measurementinformation IE or not. TRUE means requested.

assistanceAvailability
This field indicates whether the target device may request additional Sensor assistance data from the server. TRUE
means allowed and FALSE means not allowed.

sensor-MotionInformationReq
This field indicates whether the target device is requested to report movement information in IE
Sensor-MotionInformation or not. TRUE means requested.

adjustmentReq
This field indicates whether the target device is requested to report adjustment in IE Sensor-Measurementinformation
or not. TRUE means requested.

6.5.5.4 Sensor Capability Information

- Sensor-ProvideCapabilities

The IE Sensor-ProvideCapabilitiesis used by the target device to provide capabilities for sensor-based methods from to
the location server.

-- ASNLISTART
Sensor - Provi deCapabi |l i ties-r13 ::= SEQUENCE {
sensor - Modes-r 13 BI T STRI NG { st andal one (0),

ue-assisted (1),
ue- based (2)} (SIZE (1..8)),

[[ sensor-AssistanceDat aSupportList-rl14 Sensor - Assi st anceDat aSupportLi st-r14 OPTI ONAL,

peri odi cal Reporti ngSupported-r14 Posi ti oni nghbdes OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL
11,
[[ sensor-MtionlnformationSup-r15 ENUMERATED { true } COPTI ONAL
11,
[[ adjustnent Supported-r16 ENUMERATED { true } OPTI ONAL
11.
[[ schedul edLocati onRequest-r17 SEQUENCE {
utcTinme-r17 Posi ti oni nghbdes OPTI ONAL,
gnssTi me-r17 SEQUENCE {
posMbdes-r 17 Posi ti oni nghvbdes,
gnss-Ti mel Ds-r 17 GN\SS- | D-Bi t map
} OPT| ONAL,
e-utraTi me-r17 Posi t i oni ngvbdes OPTI ONAL,
nrTime-rl7 Posi t i oni ngvbdes OPTI ONAL,
rel ativeTi me-r17 Posi ti oni nghbdes OPTI ONAL,
. OPTI ONAL
11
}
Sensor - Assi st anceDat aSupport Li st-r14 ::= SEQUENCE {
[[ validityPeriodSupported-v1520 ENUMERATED { true } OPTI ONAL,
val i di t yAr eaSupport ed- v1520 ENUMERATED { true } CPTI ONAL
11
}
-- ASNLISTOP

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 278 ETSI TS 137 355 V17.0.0 (2022-05)

Sensor-ProvideCapabilities field descriptions

sensor-Modes
This field specifies the sensor mode(s) supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular sensor mode is supported; a zero-value means not supported.

sensor-AssistanceDataSupportList
This field specifies a list of sensor assistance data supported by the target device. This field shall be present if the
target device supports assistance data for Barometric pressure sensor.

validityPeriodSupported
This field, if present, indicates that the target device supports period i.e. pressure validity period and pressure rate as
part of the Sensor-AssistanceDatal.ist.

valitidyAreaSupported
This field, if present, indicates that the target device supports area i.e. pressure validity area and North/East pressure
gradient as part of the Sensor-AssistanceDatalList.

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the location server may assume that the target
device does not support periodicalReporting in CommonlEsRequestLocationinformation.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform sensor measurements.

sensor-MotionInformationSup
This field, if present, indicates that the target device supports displacement reporting in IE Sensor-Motioninformation.

adjustmentSupported
This field, if present, indicates that the target device supports the adjustment IE in Sensor-Measurementinformation.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationInformation — and the time
base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device
does not support scheduled location requests.

6.5.5.5 Sensor Capability Information Request

- Sensor-RequestCapabilities

The |E Sensor-RequestCapabilities is used by the location server to request capabilities for sensor-based methods from
the target device.

-- ASNLISTART

Sensor - Request Capabi |l i ties-r13 ::= SEQUENCE {
}

-- ASNISTOP

6.5.5.6 Sensor Error Elements

— Sensor-Error

The |E Sensor-Error is used by the location server or target device to provide Sensor Error Reasons to the target device
or location server, respectively.

- - ASNLSTART

Sensor-Error-r13 ::= CHO CE {
| ocati onSer ver Error Causes-r 13 Sensor - Locat i onSer ver Err or Causes-r 13,
t ar get Devi ceError Causes-r 13 Sensor - Tar get Devi ceErr or Causes-r 13,

}

-- ASNLISTOP
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- Sensor-LocationServerErrorCauses

The |E Sensor-LocationServerErrorCausesis used by the location server to provide error reasons for Sensor positioning
to the target device.

-- ASNLISTART
Sensor - Locat i onSer ver Error Causes-r13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,

assi st anceDat aNot Support edBySer ver - v1420,
assi st anceDat aSupport edBut Current | yNot Avai | abl eBySer ver -v1420
b,

}

-- ASNLISTOP

- Sensor-TargetDeviceErrorCauses

The |E Sensor-TargetDeviceErrorCauses is used by the target device to provide error reasons for Sensor positioning to
the location server.

-- ASNLISTART
Sensor - Tar get Devi ceError Causes-r13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
aSSI st anceDat aM ssi ng- v1420
},
}
-- ASNLISTOP
6.5.5.7 Sensor Assistance Data

— Sensor-ProvideAssistanceData

The |E Sensor-ProvideAssistanceData is used by the location server to provide assistance datato assist in atitude
computation at the UE (e.g. for UE-based mode). It may also be used to provide Sensor positioning specific error
reasons.

-- ASNLSTART
Sensor - Provi deAssi st anceDat a-r 14 :: = SEQUENCE {
sensor - Assi st anceDat aLi st-r 14 Sensor - Assi st anceDat aLi st-r 14 OPTI ONAL, -- Need ON
sensor-Error-r14 Sensor-Error-r13 OPTI ONAL, -- Need ON
}
-- ASNLSTOP
6.5.5.8 Sensor Assistance Data Elements

- Sensor-AssistanceDatal.ist

The |E Sensor-AssistanceDatalL.ist is used by the location server to provide the Sensor specific assistance datato the
UE.

-- ASNLISTART

Sensor - Assi st anceDat alLi st-r 14: : = SEQUENCE {
ref Pressure-r14 I NTEGER (-20000. .10000),
ref Position-ri14 El |i psoi dPoi nt Wt hAl titudeAndUncertai ntyElli psoid OPTI ONAL, -- Need ON
ref Tenperature-r14 | NTEGER (-64..63) OPTI ONAL, -- Need ON
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[
peri od-v1520 SEQUENCE {
pressureVal i dityPeriod-v1520 PressureVal i di t yPeri od-v1520,
ref erencePressur eRat e- v1520 I NTEGER (-128..127) OPTI ONAL, -- Need ON
y OPTIONAL,  -- Need ON
area-v1520 SEQUENCE {
pressureVal i di tyArea-v1520 PressureVal i dityArea-v1520,
gN- pressure-v1520 I NTEGER (-1024..1023) OPTI ONAL, -- Need ON
gE- pressure-v1520 | NTEGER (-1024..1023) OPTI ONAL, -- Need ON
Y OPTIONAL  -- Need ON
1]
}
PressureVal i di t yArea-v1520 ::= SEQUENCE {
cent er Poi nt -v1520 El | i psoi d- Poi nt,
val i di t yAr eaW dt h-v1520 | NTEGER (1..128),
val i di t yAr eaHei ght - v1520 | NTEGER (1..128),
}
PressureVal i di tyPeri od-v1520 ::= SEQUENCE {
begi nTi me- v1520 GNSS- Syst enfli e,
begi nTi neAl t - v1520 I NTEGER (0. .2881) OPTI ONAL,  -- Need ON
dur ati on-v1520 | NTEGER (1..2881),
}
-- ASNLISTOP
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Sensor-AssistanceDatalList field descriptions

refPressure
This field specifies the atmospheric pressure (Pa) nominal at sea level, EGM96 [29] to the target.
The scale factor is 1 Pa. The value is added to the nominal pressure of 101325 Pa.

refPosition
This field specifies the reference position at which the pressure measurement is made, as an ellipsoid point with
altitude and uncertainty ellipsoid.

refTemperature
Local temperature measurement at the reference where the pressure measurement is made.
The scale factor 1K. The value is added to 273K.

period
This field specifies the pressure validity period and reference pressure rate.

pressureValidityPeriod

- beginTime: this field specifies the start time of the pressure validity period in GNSS System Time.

- beginTimeAlt: this field specifies an alternative start time. It may be used by the target device if GNSS-System
Time is not available. The alternative start time is relative to the time the message was received. The scale
factor is 15 min. The range is from 0 minutes to 43215 minutes = 30 days.

- duration: this field specifies the duration of the validity period after the begin time. The scale factor is 15
minutes. The range is from 15 minutes to 43215 minutes = 30 days.

referencePressureRate
This field specifies the rate of change of pressure. When this field is included, the reference pressure applies only at
the start of the pressure validity period. The scale factor is 10Pa/hour.

area
This field specifies the area within which the provided atmospheric reference pressure is valid and any spatial drift.

pressureValidityArea

- centerPoint: this field specifies the coordinates of the centre of the rectangular validity area.

- validityAreaWidth: this field specifies the width of the rectangular validity area. Width is measured from the
centre along the latitude and is measured as the total width of the rectangle. The scale factor is 1km. The
range is from 1km to 128km.

- validityAreaHeight: this fields specifies the height of the rectangular validity area. Height is measured from the
centre along the longitude and is measured as the total height of the rectangle. The scale factor is 1km. The
range is from 1km to 128km.

If this field is present, refPosition should not be provided by the location server and if provided, shall be ignored by the
target device.

gN-pressure
This field specifies the northward gradient of the reference pressure calculated from the centre of the
pressureValidityArea. The scale factor is 1 Pa/km. If this field is not provided, the gradient is assumed to be zero.

gE-pressure
This field specifies the eastward gradient of the reference pressure calculated from the centre of the
pressureValidityArea. The scale factor is 1 Pa/km. If this field is not provided, the gradient is assumed to be zero.

6.5.5.9 Sensor Assistance Data Request

- Sensor-RequestAssistanceData

The |E Sensor-RequestAssistanceData is used by the target device to request Sensor assistance data from a location
server.

-- ASNLISTART

Sensor - Request Assi st anceDat a-r 14 :: = SEQUENCE {
. -

-- ASNLISTOP

6.5.6  WLAN-based Positioning

This clause defines support for positioning using measurements related to WLAN access points.
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6.5.6.1 WLAN Location Information

- WLAN-ProvideLocationInformation

The |E WLAN-Providel ocationl nformation is used by the target device to provide measurements for one or more
WLANSsto the location server. It may also be used to provide WLAN positioning specific error reason.

-- ASNLSTART
WLAN- Pr ovi deLocat i onl nformati on-r13 ::= SEQUENCE {
w an- Measur enent | nf or mati on-r 13 WLAN- Measur enent | nf or mati on-r 13 OPTI ONAL,
w an-Error-ri13 WLAN- Error-ri13 OPTI ONAL,
}
-- ASNLSTOP
6.5.6.2 WLAN Location Information Elements
- WLAN-Measurementinformation
-- ASNLSTART
WLAN- Measur enent | nf ormati on-r 13 :: = SEQUENCE {
measur enent Ref erenceTi me-r 13 UTCTi ne OPTI ONAL,
w an- Measur enent Li st-r13 WLAN- Measur enent Li st-r13 OPTI ONAL,
}
WLAN- Measur enent Li st-r13 ::= SEQUENCE (SI ZE(1..nmaxW.AN- AP-r13)) OF W.AN- Measur enent El enent -r 13
WLAN- Measur enent El enent -r 13 : : = SEQUENCE {
W an- AP- | dentifier-r13 WLAN- AP- | denti fier-r13,
rssi-ri3 I NTEGER (-127..128) OPTI ONAL,
rtt-ri13 WLAN- RTT-r 13 OPTI ONAL,
apChannel Frequency-r 13 I NTEGER (0. . 256) OPTI ONAL,
servi ngFl ag-r 13 BOOLEAN OPTI ONAL,
}
WLAN- AP- I denti fier-r13 ::= SEQUENCE {
bssi d-r13 OCTET STRING (S| ZE (6)),
ssid-r13 OCTET STRING (Sl ZE (1..32)) OPTI ONAL,
}
WLAN- RTT-r 13 :: = SEQUENCE {
rttVal ue-r13 | NTEGER (0. .16777215),
rttUnits-ri3 ENUMERATED { m cr oseconds,
hundr edsof nanoseconds,
t ensof nanoseconds,
nanoseconds,
t ent hsof nanoseconds,
..o
rttAccuracy-r13 | NTEGER (0. . 255) OPTI ONAL,
}
-- ASNLSTOP
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WLAN-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the WLAN measurements are performed and should take the form of
YYMMDDhhmmssZ.

wlan-MeasurementList
This field provides the WLAN measurements for up to 64 WLAN APs.

wlan-AP-ldentifier
This field provides the BSSID and optionally the SSID of the wireless network served by the WLAN AP [26].

rssi
This field provides the AP signal strength (RSSI) of a beacon frame, probe response frame or measurement pilot frame
measured at the target in dBm as defined in Table 6-7 of [26].

rtt
This field provides the measured round trip time between the target device and WLAN AP and optionally the accuracy
expressed as the standard deviation of the delay. Units for each of these are 1000ns, 100ns, 10ns, 1ns, and 0.1ns.

apChannelFrequency
This field provides the AP channel number identification of the reported WLAN AP.

servingFlag

This parameter indicates whether a set of WLAN AP measurements were obtained for a serving WLAN AP (TRUE) or a
non-serving WLAN AP (FALSE). A target device with multiple radio support may indicate more than one type of serving
access for the same time instant.

rttValue
This field specifies the Round Trip Time (RTT) measurement between the target device and WLAN AP in units given by the
field rttUnits.

rttUnits
This field specifies the Units for the fields rttValue and rttAccuracy. The available Units are 1000ns, 100ns, 10ns, 1ns, and
0.1ns.

rttAccuracy
This field provides the estimated accuracy of the provided rttValue expressed as the standard deviation in units given by the
field rttUnits.

6.5.6.3 WLAN Location Information Request

- WLAN-RequestLocationInformation

The |E WLAN-ReguestLocationlnformation is used by the location server to request WLAN measurements from a target
device.

-- ASNLISTART
WLAN- Request Locat i onl nf ormati on-r13 :: = SEQUENCE {
request edMeasur enent s-r 13 BI T STRI NG {
rssi (0),
ret (1)} (SIZE(1..8)),
[[ assistanceAvailability-ri4 BOOLEAN OPTIONAL  -- Need ON
1]

}
-- ASNISTCP

WLAN-RequestLocationInformation field descriptions

requestedMeasurements

This field specifies the WLAN measurements requested. This is represented by a bit string, with a one-value at the bit
position means the particular measurement is requested; a zero-value means not requested. The following measurement
requests can be included.

rssi: AP signal strength at the target
rtt:  Round Trip Time between target and AP

assistanceAvailability
This field indicates whether the target device may request additional WLAN assistance data from the server. TRUE means
allowed and FALSE means not allowed.
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The |IE WLAN-ProvideCapabilitesis used by the target device to provide its capabilities for WLAN positioning to the

location server.
-- ASNLSTART

WLAN- Pr ovi deCapabi i ties-r13 :
w an- Modes-r 13

: = SEQUENCE {
BIT STRING {

w an- MeasSupported-r13 BIT STRING {

t [ . \M an- AP- AD- Supported-ri14
BI T STRI NG {

peri odi cal Reporti ngSupported-r14
i dl eSt at eFor Measur enent s-r 14

st andal one
ue- assi st ed
ue- based

rssi-ri3
rtt-ri13
ap-identifier
ap-1 ocati on

Posi ti oni nghbdes

ENUMERATED { required }
11,
[[ schedul edLocati onRequest-r17 SEQUENCE {
utcTine-rl7

gnssTi me-r17

posMbdes-r 17
gnss- Ti mel Ds-r 17

e-utraTi nme-r17
nrTinme-rl7
rel ativeTi me-r17

11
}

-- ASN1ISTOP
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WLAN-ProvideCapabilities field descriptions

wlan-Modes
This field specifies the WLAN mode(s) supported by the target device. This is represented by a bit string, with a one value
at the bit position means the WLAN mode is supported; a zero value means not supported.

wlan-MeasSupported

This field specifies the measurements supported by the target device when accessing a WLAN. This is represented by a bit
string, with a one-value at the bit position means the particular measurement is supported; a zero-value means not
supported. A zero-value in all bit positions in the bit string means only the basic WLAN positioning method is supported by
the target device which is reporting of the WLAN identity. The following bits are assigned for the indicated measurements.

rssi: AP signal strength at the target
rtt:  Round Trip Time between target and AP

wlan-AP-AD-Supported

This field specifies the WLAN AP assistance data supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular assistance data is supported; a zero-value means not supported. A zero-
value in all bit positions or absence of this field means no assistance data is supported. The following bits are assigned for
the indicated assistance data.

ap-identifier: WLAN AP identity information

ap-location: WLAN AP location information

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is
supported; a zero value means not supported. If this field is absent, the location server may assume that the target device
does not support periodicalReporting in CommonlEsRequestLocationinformation.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform WLAN measurements.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests — i.e.,
supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time base(s)
supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not
support scheduled location requests.

6.5.6.5 WLAN Capability Information Request

- WLAN-RequestCapabilities

The |E WLAN-RequestCapabilities is used by the location server to request WLAN positioning capabilities information
from atarget device.

-- ASNLISTART

WLAN- Request Capabi | i ties-r13 ::= SEQUENCE {
}

-- ASNLISTOP

6.5.6.6 WLAN Error Elements

- WLAN-Error

The |[E WLAN-Error is used by the location server or target device to provide error reasons for WLAN positioning to
the target device or location server, respectively.

-- ASNLSTART
WLAN- Error-r13 ::= CHO CE {
| ocati onSer ver Error Causes-r 13 WLAN- Locat i onSer ver Err or Causes-r 13,

t ar get Devi ceError Causes-r 13 WLAN- Tar get Devi ceErr or Causes-r 13,
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-- ASNISTOP

— WLAN-LocationServerErrorCauses

The |E WLAN-LocationServerErrorCauses is used by the location server to provide error reasons for WLAN
positioning to the target device.

-- ASNLISTART
WLAN- Locat i onSer ver Error Causes-r 13 :: = SEQUENCE {
cause-r13 ENUMERATED {undef i ned,
request edADNot Avai | abl e- v1420,
not Al | request edADAvai | abl e- v1420
F
[[ apLocationDat aUnavai |l abl e-r14 NULL OPTI ONAL -- Need ON
11
}
-- ASNISTOP
WLAN-LocationServerErrorCauses field descriptions
cause

This field provides a WLAN AP specific error cause for the server applicable to provision of assistance data. If the cause
value is 'requestedADNotAvailable’, none of the requested assistance data could be provided and no further information
needs to be included. If the cause value is 'notAllRequestedADAvailable’, the server was able to provide some but not all
requested WLAN AP assistance data. In this case, the server should include any of the specific error indications as
applicable. Note that inclusion of these fields is applicable when some of the associated information can be provided for
some WLAN APs but not for all WLAN APs.

- WLAN-TargetDeviceErrorCauses

The lE WLAN-TargetDeviceErrorCausesis used by the target device to provide error reasons for WLAN positioning to
the location server.

-- ASNLISTART
WLAN- Tar get Devi ceError Causes-r13 ::= SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
request edMeasur enent sNot Avai | abl e,
not Al | r equest edMeasur enent sPossi bl e,
}
w an- AP- RSSI - Measur enent Not Possi bl e-r 13 NULL OPTI ONAL,
w an- AP- RTT- Measur enent Not Possi bl e-r 13 NULL OPTI ONAL,
}
-- ASNISTOP
WLAN-TargetDeviceErrorCauses field descriptions
cause

This field provides a WLAN specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the target
device was not able to provide all requested WLAN measurements (but may be able to provide some measurements). In
this case, the target device should include any of the wlan-AP-RSSI-MeasurementNotPossible, or
wlan-AP-RTT-MeasurementNotPossible fields, as applicable.
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6.5.6.7 WLAN Assistance Data

— WLAN-ProvideAssistanceData

The |IE WLAN-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based and
UE-assisted WLAN positioning. It may also be used to provide WLAN positioning specific error reason.

-- ASNLSTART
WLAN- Pr ovi deAssi st anceDat a-r 14 :: = SEQUENCE {
w an- Dat aSet -r 14 SEQUENCE (S| ZE (1..nmaxW.AN- Dat aSets-r14)) OF W.AN- Dat aSet-r14
OPTI ONAL, -- Need ON
W an-Error-ri14 WLAN- Error-r13 OPTI ONAL, -- Need ON
}
-- ASNLISTOP

WLAN-ProvideAssistanceData field descriptions

wlan-DataSet
This field provides data for sets of WLAN APs.

wlan-Error

This field provides error information and may be included when a Provide Assistance Data is sent in response to a
Request Assistance Data. It is allowed to include both a wlan-DataSet field and a wlan-Error field (e.g. when only
some requested WLAN assistance data is provided).

6.5.6.8 WLAN Assistance Data Elements

— WLAN-DataSet

The |E WLAN-DataSet is used by the location server to provide WLAN AP information for one set of WLAN APs.

-- ASNLSTART
WLAN- Dat aSet -r 14 :: = SEQUENCE {
w an- AP- Li st-r 14 SEQUENCE (S| ZE (1..maxW.AN AP-r14)) OF W.LAN AP- Dat a-r 14,
suppor t edChannel s-11a-r 14 Suppor t edChannel s-11a-r14 OPTI ONAL, -- Need ON
support edChannel s- 11bg-r 14 Suppor t edChannel s- 11bg-r 14 OPTI ONAL, -- Need ON
}
Suppor t edChannel s-11a-r 14 ::= SEQUENCE {
ch34-r14 BOOLEAN,
ch36-r14 BOOLEAN,
ch38-r14 BOOLEAN,
ch40-r14 BOOLEAN,
ch42-r14 BOOLEAN,
ch44-r14 BOOLEAN,
ch46-r14 BOOLEAN,
ch48-r14 BOOLEAN,
ch52-r14 BOOLEAN,
ch56-r14 BOOLEAN,
ch60-r14 BOOLEAN,
ch64-r14 BOOLEAN,
ch149-r14 BOOLEAN,
ch153-r14 BOOLEAN,
chl57-r14 BOOLEAN,
chl61-r14 BOOLEAN
}
Suppor t edChannel s- 11bg-r14 :: = SEQUENCE {
chl-r14 BOOLEAN,
ch2-r14 BOOLEAN,
ch3-r14 BOOLEAN,
ch4-r14 BOOLEAN,
ch5-r14 BOOLEAN,
ch6-r14 BOOLEAN,
ch7-r14 BOOLEAN,
ch8-r14 BOOLEAN,
ch9-r14 BOOLEAN,

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 288 ETSI TS 137 355 V17.0.0 (2022-05)

}

ch10-r 14 BOOLEAN,
chll-r14 BOOLEAN,
chl2-r14 BOOLEAN,
chl3-r14 BOOLEAN,
chl4-r14 BOOLEAN
-- ASNISTOP
WLAN-DataSet field descriptions
wlan-AP-List

This field provides information for WLAN APs in the data set.

supportedChannels-11a
This field defines the superset of all channels supported by all WLAN APs in the data set of type 801.11a (5GHz
band).

supportedChannels-11bg
This field defines the superset of all channels supported by all WLAN APs in the data set of type 801.11b or
802.11g (2.4 GHz band).

WLAN-AP-Data

The |E WLAN-AP-Data is used by the location server to provide information for one WLAN AP as part of WLAN AP

assistance data.
-- ASNLSTART
WLAN- AP- Dat a-r 14 :: = SEQUENCE {
W an- AP- I dentifier-ri14 WLAN- AP- | denti fier-r13,
w an- AP- Locati on-r14 WLAN- AP- Locati on-r14 OPTI ONAL, -- Need ON
}
WLAN- AP- Locat i on-r14 ::= SEQUENCE {
| ocati onDat aLCl -r 14 Locat i onDat aLCl -r 14,
}
Locati onDataLCl -r14 ::= SEQUENCE {
| atitudeUncertainty-ri14 BI T STRING (SI ZE (6)),
| atitude-ri14 BI T STRING (SI ZE (34)),
| ongi t udeUncertai nty-ri14 BI T STRING (SI ZE (6)),
| ongi t ude-r 14 BIT STRING (SIZE (34)),
al titudeUncertainty-ri4 BI T STRING (SIZE (6)) OPTI ONAL, -- Need ON
altitude-r14 BI T STRING (SI ZE (30)) OPTIONAL, -- Need ON
datumr 14 BI T STRING (Sl ZE (8)),
}
-- ASNLSTOP

WLAN-AP-Data field descriptions

wlan-AP-Location

- locationDatalLCl
This field provides the location of the WLAN AP in the form of Location Configuration Information (LCI) defined
in [27] and includes the following subfields:
latitudeUncertainty:  6-bits quantifying the amount of uncertainty in latitude. A value of 0 is reserved to
indicate that the uncertainty is unknown; values greater than 34 are reserved. Its
relation with the corresponding value in degrees is expressed with the following
formula:
latitudeUncertainty = 8 - ceil(log2(uncertainty in degrees))
latitude: A 34-bits fixed point value consisting of 9-bits of integer and 25-bits of fraction
indicating the Latitude (+/- 90 degrees) of the AP.
longitudeUncertainty: 6-bits quantifying the amount of uncertainty in longitude. A value of O is reserved to
indicate that the uncertainty is unknown; values greater than 34 are reserved. Its
relation with the corresponding value in degrees is expressed with the following
formula:
longitudeUncertainty = 8 - ceil(log2(uncertainty in degrees))
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WLAN-AP-Data field descriptions

longitude: A 34-hits fixed point value consisting of 9-bits of integer and 25-bits of fraction
indicating the Longitude (+/- 180 degrees) of the AP.

altitudeUncertainty:  6-bits value quantifying the amount of uncertainty in the altitude value. A value of 0 is
reserved to indicate that the uncertainty is unknown; values greater than 30 are
reserved. Its relation with the corresponding value in metres is expressed with the
following formula:
altitudeUncertainty = 21 - ceil(log2( uncertainty in metres))

altitude: A 30-bit fixed point value consisting of 22-bits of integer and 8-bits of fraction
indicating the altitude of the AP in metres.
datum: 8-bits indicating the map datum used for the coordinates. Defined codes are:

Bit 1: World Geodetic System 1984 (WGS-84)

Bit 2: North American Datum 1983 (NAD-83) with North American Vertical Datum
1988 (NAVD-88)

Bit 3: North American Datum 1983 (NAD-83) with Mean Lower Low Water (MLLW)
vertical datum.

Bits 4 — 8 are reserved.

6.5.6.9 WLAN Assistance Data Request

- WLAN-RequestAssistanceData

The |IE WLAN-RequestAssistanceData is used by the target device to request WLAN assistance data from alocation
server.

-- ASN1START
WLAN- Request Assi st anceDat a-r 14 :: = SEQUENCE {
request edAD-r 14 BI T STRI NG { ap-identifier (0),
ap-1 ocati on (1)} (SIZE (1..8)),
Vi si bl eAPs-r 14 SEQUENCE (Sl ZE (1..maxVisi bl eAPs-r14)) OF WLAN- AP-|dentifier-r13
OPTI ONAL,
w an- AP- St or edDat a-r 14 SEQUENCE (SI ZE (1..nmaxKnownAPs-r14)) OF W.AN-AP-Identifier-r13
CPTI ONAL,
}
-- ASNISTOP
WLAN-RequestAssistanceData field descriptions
requestedAD

This field specifies the WLAN AP assistance data requested. This is represented by a bit string, with a one-value at
the bit position means the particular assistance data is requested; a zero-value means not requested. The following
assistance data types are included:

ap-identifier: WLAN AP identity information
ap-location: WLAN AP location information

visibleAPs

This field enables a target to indicate to a server the identities of currently visible WLAN APs. This may assist a server
to provide assistance data for WLAN APs nearby to the target. A target shall provide visible APs in order of received
signal strength with the AP with the highest signal strength provided first.

wlan-AP-StoredData
This field enables a target to indicate to a server the identities of WLAN APs for which the target has stored assistance
data received previously from the server. This may enable the server to avoid resending data for the same APs.

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 290 ETSI TS 137 355 V17.0.0 (2022-05)

6.5.7 Bluetooth-based Positioning
6.5.7.1 Bluetooth Location Information

— BT-ProvideLocationIlnformation

The |E BT-ProvideLocationlnformation is used by the target device to provide measurements for one or more Bluetooth
beacons to the location server. It may also be used to provide Bluetooth positioning specific error reason.

-- ASNLSTART
BT- Provi deLocat i onl nformati on-r13 ::= SEQUENCE {
bt - Measur enent | nf or mat i on-r 13 BT- Measur enent | nf or mati on-r 13 OPTI ONAL,
bt-Error-r13 BT-Error-r13 OPTI ONAL,
}
-- ASNLSTOP
6.5.7.2 Bluetooth Location Information Elements
- BT-Measurementinformation
-- ASNLSTART
BT- Measur enent | nfor mati on-r 13 :: = SEQUENCE {
neasur enent Ref er enceTi me-r 13 UTCTi me OPTI ONAL,
bt - Measur enment Li st-r13 BT- Measur enent Li st-r 13 OPTI ONAL,
}
BT- Measurenent Li st-r13 ::= SEQUENCE (SI ZE(1..maxBT-Beacon-r13)) OF BT- Measurenent El enent -r 13
BT- Measur enent El enent -r 13 :: = SEQUENCE {
bt Addr-r 13 BI T STRING (SI ZE (48)),
rssi-ri3 | NTEGER (-128..127) OPTI ONAL,
}
-- ASNLSTOP
BT-Measurementinformation field descriptions
measurementReferenceTime
This field provides the UTC time when the Bluetooth measurements are performed and should take the form of
YYMMDDhhmmssZ.
bt-MeasurementList
This field provides the Bluetooth measurements for up to 32 Bluetooth beacons.
btAddr
This field specifies the Bluetooth public address of the Bluetooth beacon [25].
rssi
This field provides the beacon received signal strength indicator (RSSI) in dBm.
6.5.7.3 Bluetooth Location Information Request

- BT-RequestLocationIinformation

The |E BT-RequestLocationinformation is used by the location server to request Bluetooth measurements from a target
device.

-- ASN1ISTART

BT- Request Locat i onl nformati on-r13 ::= SEQUENCE {
request edMeasur ement s-r 13 BI T STRI NG {
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rssi (0)} (SIZE(1..8)),

}
-- ASNISTOP

BT-RequestLocationInformation field descriptions

requestedMeasurements
This field specifies the Bluetooth measurements requested. This is represented by a bit string, with a one-value at the bit
position means the particular measurement is requested; a zero-value means not requested. The following measurement
requests can be included.

rssi: Bluetooth beacon signal strength at the target

6.5.7.4 Bluetooth Capability Information

- BT-ProvideCapabilities

The |E BT-ProvideCapabilitesis used by the target device to provide its capabilities for Bluetooth positioning to the
location server.

-- ASNLISTART
BT- Provi deCapabi | i ti es-r13 ::= SEQUENCE {
bt - Modes-r 13 BI T STRI NG { st andal one (0),
ue- assi sted (1)} (SIZE (1..8)),
bt - MeasSupport ed-r13 BI T STRI NG { rssi-ri3 (0)} (SIZE (1..8)),
[
i dl eSt at eFor Measur enment s-r 14
ENUMERATED { required } CPTI ONAL,
peri odi cal Reporti ngSupported-r14
Posi ti oni ngvbdes OPTI ONAL
11,
[[ schedul edLocati onRequest-r17 SEQUENCE {
utcTi me-r17 Posi ti oni ngvbdes OPTI ONAL,
gnssTi me-r17 SEQUENCE {
posModes-r 17 Posi ti oni nghbdes,
gnss-Ti mel Ds-r 17 GN\SS- | D-Bi t map
} OPTI ONAL,
e-utraTime-r17 Posi t i oni ngvbdes OPTI ONAL,
nrTime-rl7 Posi ti oni nghbdes OPTI ONAL,
rel ativeTi me-r17 Posi ti oni nghbdes OPTI ONAL,
} OPTI ONAL

11
}

-- ASN1ISTOP
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BT-ProvideCapabilities field descriptions

bt-Modes
This field specifies the Bluetooth mode(s) supported by the target device. This is represented by a bit string, with a one
value at the bit position means the Bluetooth mode is supported; a zero value means not supported.

bt-MeasSupported

This field specifies the Bluetooth measurements supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular measurement is supported; a zero-value means not supported. A zero-
value in all bit positions in the bit string means only the basic Bluetooth positioning method is supported by the target device
which is reporting of the Bluetooth beacon identity. The following bits are assigned for the indicated measurements.

rssi: Bluetooth beacon signal strength at the target device

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform BT measurements.

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is
supported; a zero value means not supported. If this field is absent, the location server may assume that the target device
does not support periodicalReporting in CommonlEsRequestLocationinformation.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests — i.e.,
supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time base(s)
supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not
support scheduled location requests.

6.5.7.5 Bluetooth Capability Information Request

- BT-RequestCapabilities

The |E BT-RequestCapabilitiesis used by the location server to request Bluetooth positioning capabilities from a target
device.

-- ASNLISTART

BT- Request Capabi | i ties-r13 ::= SEQUENCE {
}

-- ASNISTOP

6.5.7.6 BT Error Elements

- BT-Error

The |E BT-Error isused by the location server or target device to provide error reasons for Bluetooth positioning to the
target device or location server, respectively.

-- ASNLSTART

BT-Error-r13 ::= CHO CE {
| ocati onSer ver Error Causes-r 13 BT- Locat i onSer ver Err or Causes-r 13,
t ar get Devi ceError Causes-r 13 BT- Tar get Devi ceError Causes-r 13,

}

-- ASNLSTOP

— BT-LocationServerErrorCauses

The |E BT-LocationServerErrorCauses is used by the location server to provide error reasons for Bluetooth positioning
to the target device.

-- ASN1ISTART
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BT- Locat i onServer Error Causes-r 13 :: = SEQUENCE {

cause-r13 ENUMERATED {undefined, ...},
}
-- ASNLSTOP

- BT-TargetDeviceErrorCauses

The |E BT-TargetDeviceErrorCauses is used by the target device to provide error reasons for Bluetooth positioning to
the location server.

-- ASNLISTART
BT- Tar get Devi ceError Causes-r13 ::= SEQUENCE {
cause-r13 ENUMERATED { undef i ned,

request edMeasur enent sNot Avai | abl e,
not Al | r equest edMeasur enent sPossi bl e,

b
bt - Beacon-r ssi Measur enent Not Possi bl e-r 13 NULL OPTI ONAL,

}
-- ASNISTCP

BT-TargetDeviceErrorCauses field descriptions

cause
This field provides a Bluetooth specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested Bluetooth measurements (but may be able to provide some
measurements). In this case, the target device should include bt-Beacon-rssiMeasurementNotPossible field.

6.5.8 NR UL Positioning
6.5.8.1 NR UL Capability Information

- NR-UL-ProvideCapabilities

The |E NR-UL-ProvideCapabilitiesis used by the target device to indicate its capability to support UL-PRS and to
provide its UL-PRS capabilities to the location server.

-- ASNLISTART
NR- UL- Provi deCapabi | i ties-r16 ::= SEQUENCE {

nr- UL- SRS- Capabi | ity-r16 NR- UL- SRS- Capabi i ty-r16,

[l
nr - UE- TXTEG | D- Capabi | i tyBandLi st-r17  SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF

NR- UE- TXTEG- | D- Capabi | i t yPer Band-r 17 OPTI ONAL
11

}
NR- UE- TXTEG- | D- Capabi | i t yPer Band-r 17 ::= SEQUENCE {
fregBandl ndi cat or NR-r 17 Fr egBandl ndi cat or NR-r 16,
nr- UE- TXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
}
-- ASNISTOP

NR-UL-ProvideCapabilities field descriptions

nr-UE-TxTEG-ID-MaxSupport
Indicates the maximum number of UE-TXTEG for SRS Resource for Positioning, which is supported and reported by
the UE for UL-TDOA.
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6.5.8.2 NR UL Capability Information Request

- NR-UL-RequestCapabilities

The |E NR-UL-RequestCapabilitiesis used by the location server to request the capability of the target deviceto
support UL-PRS and to request UL-PRS capabilities from a target device.

- - ASNISTART

NR- UL- Request Capabi | i ties-r16 ::= SEQUENCE {
}

-- ASN1ISTOP

6.5.9 NR E-CID Positioning

This clause defines the information elements for NR E-CID positioning (TS 38.305 [40]).
6.5.9.1 NR E-CID Location Information

- NR-ECID-ProvideLocationInformation

The IE NR-ECID-ProvidelLocationlnformation is used by the target device to provide NR E-CID location
measurements to the location server. It may aso be used to provide NR E-CID positioning specific error reason.

-- ASNLISTART
NR- ECI D- Pr ovi deLocat i onl nf or mati on-r16 ::= SEQUENCE {
nr - ECl D- Si gnal Measur enment | nf or mati on-r 16 NR- ECI D- Si gnal Measur enent | nf or nat i on-r 16 OPTI ONAL,
nr-ECID-Error-r16 NR-ECI D-Error-r16 OPTI ONAL,
}
-- ASNLISTOP
6.5.9.2 NR E-CID Location Information Elements

- NR-ECID-SignalMeasurementinformation

The |E NR-ECID-SgnalMeasurementlnformation is used by the target device to provide NR E-CID measurements to
the location server.

-- ASNLISTART
NR- ECI D- Si gnal Measur enent | nf ormati on-r16 ::= SEQUENCE {
nr-Pri maryCel | Measur edResul t s-r 16 NR- Measur edResul t sEl enent -r 16,
nr - Measur edResul t sLi st-r16 NR- Measur edResul t sLi st-r 16 OPTI ONAL,
}
NR- Measur edResul t sLi st-r16 ::= SEQUENCE (S| ZE(1..32)) OF NR-MeasuredResul t sl enent -r 16
NR- Measur edResul t sEl enent-r 16 ::= SEQUENCE {
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 186,
nr- ARFCN-r 16 CHO CE {
ssh- ARFCN-r 16 ARFCN- Val ueNR-r 15,
csi - RS- poi nt A-r 16 ARFCN- Val ueNR-r 15
b,
nr-Cel |l d obal |l D-r16 NCA -r 15 OPTI ONAL,
syst enfr ameNumber - r 16 BI T STRING (SI ZE (10)) OPTI ONAL,
resul tsSSB-Cel | -r 16 MeasQuantityResul ts-r16 OPTI ONAL,
resul tsCSl-RS-Cel | -r16 MeasQuantityResul ts-r 16 OPTI ONAL,
resul t sSSB- | ndexes-r 16 Resul t sPer SSB- | ndexLi st-r 16 OPTI ONAL,
resul t sCSl - RS- | ndexes-r 16 Resul t sPer CSI - RS- | ndexLi st-r 16 OPTI ONAL,
}

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 295 ETSI TS 137 355 V17.0.0 (2022-05)

MeasQuantityResul ts-r16 ::= SEQUENCE {
nr- RSRP-r 16 I NTEGER (0. .127) OPTI ONAL,
nr-RSRQ r 16 I NTEGER (0. .127) OPTI ONAL
}
Resul t sPer SSB- | ndexLi st-r16::= SEQUENCE (Sl ZE (1..64)) OF ResultsPer SSB-| ndex-r 16
Resul t sPer SSB- | ndex-r 16 ::= SEQUENCE {
ssb-1 ndex-r 16 I NTEGER (0. .63),
ssh- Resul ts-r16 MeasQuantityResul ts-r 16
}
Resul t sPer CS| - RS- | ndexLi st-r16::= SEQUENCE (S| ZE (1..64)) OF ResultsPerCS|-RS-|ndex-r16
Resul t sPer CSl - RS- | ndex-r 16 ::= SEQUENCE {
csi - RS- I ndex-r16 | NTEGER (0. .95),
csi-RS-Resul ts-r16 MeasQuant it yResul t s-r 16
}
-- ASNISTOP

NR-ECID-SignalMeasurementinformation field descriptions

nr-PrimaryCellMeasuredResults
This field contains the NR E-CID measurements for the primary cell.

nr-MeasuredResultsList
This field contains the NR E-CID measurements for up to 32 neighbour cells.

nr-PhysCelllD
This field specifies the NR physical cell identity of the measured cell.

nr-ARFCN
This field specifies the ARFCN of the first RE of SSB's RB#10 or the point A of CSI-RS.

nr-CellGloballD
This field specifies the NR cell global ID of the measured cell. The target device shall provide this field if it was able to
determine the NCGI of the measured cell at the time of measurement.

systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been
performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of
measurement.

resultsSSB-Cell
This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement
aggregated at cell level, as defined in TS 38.331 [35].

resultsCSI-RS-Cell
This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) measurement
aggregated at cell level, as defined in TS 38.331 [35].

resultsSSB-Indexes
This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement per SSB
resource, as defined in TS 38.331 [35].

resultsCSI-RS-Indexes
This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) per CSI-RS
resource, as defined in TS 38.331 [35].

nr-RSRP
This field specifies the integer value for RSRP measurements according to Table 10.1.6.1-1 in TS 38.133 [46].

nr-RSRQ
This field specifies the integer value for RSRQ measurements accordng to Table 10.1.11.1-1 in TS 38.133 [46].

6.5.9.3 NR E-CID Location Information Request

— NR-ECID-RequestLocationInformation

The |E NR-ECI D-RequestLocationlnformation is used by the location server to request NR E-CID location
measurements from a target device.

-- ASNLISTART
NR- ECl D- Request Locat i onl nformati on-r 16 ::= SEQUENCE {
request edMeasur enent s-r 16 BI T STRI NG { ssrsrpReq (0),
ssrsrgReq (1),
csirsrpReq (2),
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csirsrgReq (3)} (SIzZE(1..8)),

}
-- ASNISTOP

NR-ECID-RequestLocationIinformation field descriptions

requestedMeasurements
This field specifies the NR E-CID measurements requested. This is represented by a bit string, with a one-value at the
bit position means the particular measurement is requested; a zero-value means not requested.

6.5.9.4 NR E-CID Capability Information

- NR-ECID-ProvideCapabilities

The IE NR-ECID-ProvideCapabilitiesis used by the target device to indicate its capability to support NR E-CID and to
provide its NR E-CID positioning capabilities to the location server.

-- ASNLISTART
NR- ECl D- Provi deCapabi l i ties-r16 ::= SEQUENCE {
nr - ECl D- MeasSupport ed-r 16 BI T STRI NG { SSrsrpSup (0),
ssrsrqSup (1),
csi rsrpSup (2),
csirsrqgSup (3)} (SIzZE(1..8)),
peri odi cal Reporting-r16 ENUMERATED { supported } OPTI ONAL,
triggeredReporting-r16 ENUMERATED { supported } OPTI ONAL,
[
ten-ms-unit-ResponseTi me-r 17 ENUMERATED { supported } OPTI ONAL,
schedul edLocat i onRequest -r 17 SEQUENCE {
utcTi me-r17 ENUMERATED { supported } OPTI ONAL,
gnssTi me-r17 GN\SS- | D-Bi t map OPTI ONAL,
e-utraTi ne-r17 ENUMERATED { supported } OPTI ONAL,
nrTime-r17 ENUMERATED { supported } OPTI ONAL,
relativeTi me-r17 ENUMERATED { supported } OPTI ONAL,
}. . OPTI ONAL
11
}
-- ASNISTOP

NR-ECID-ProvideCapabilities field descriptions

nr-ECID-MeasSupported:
Indicates the supported NR ECID measurements:
- ssrsrpSup indicates the UE supports SSB based cell/lbeam specific RSRP measurement;
- ssrsrqSup indicates the UE supports SSB based cell/beam specific RSRQ measurement;
- csirsrpSup indicates the UE supports CSI-RS based cell/lbeam specific RSRP measurement;
- csirsrgSup indicates the UE supports CSI-RS based cell/lbeam specific RSRQ measurement.

ten-ms-unit-ResponseTime
This field, if present, indicates that the target device supports the enumerated value 'ten-milli-seconds' in the IE
ResponseTime in IE CommonlEsRequestLocationinformation.

scheduledLocationRequest

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the |E
ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

6.5.9.5 NR E-CID Capability Information Request

- NR-ECID-RequestCapabilities

The |E NR-ECID-RequestCapabilities is used by the location server to request the capability of the target device to
support NR E-CID and to request NR E-CID positioning capabilities from atarget device.
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-- ASNLISTART

NR- ECl D- Request Capabi i ties-r16 ::= SEQUENCE {
}

-- ASNLSTOP

6.5.9.6 NR E-CID Error Elements

- NR-ECID-Error

The |IE NR-ECID-Error is used by the location server or target device to provide NR E-CID error reasons to the target
device or location server, respectively.

-- ASNLSTART

NR-ECI D-Error-r16 ::= CHA CE {
| ocati onSer ver Error Causes-r 16 NR- ECI D- Locat i onSer ver Err or Causes-r 16,
t ar get Devi ceError Causes-r 16 NR- ECI D- Tar get Devi ceEr r or Causes-r 16,

}

-- ASNLSTOP

— NR-ECID-LocationServerErrorCauses

The IE NR-ECID-LocationServerErrorCauses is used by the location server to provide NR E-CID error reasons to the
target device.

-- ASNLISTART
NR- ECI D- Locat i onSer ver Err or Causes-r 16 ::= SEQUENCE {
cause-r 16 ENUMERATED { undef i ned,
Y C
}
-- ASNISTCP

- NR-ECID-TargetDeviceErrorCauses

The |E NR-ECID-TargetDeviceErrorCauses is used by the target device to provide NR E-CID error reasonsto the
location server.

-- ASNLISTART
NR- ECI D- Tar get Devi ceError Causes-r 16 ::= SEQUENCE {
cause-r 16 ENUMERATED { undef i ned,
request edMeasur enent Not Avai | abl e,
not Al | r equest edMeasur enent sPossi bl e,
o
ss- RSRPMeasur ermrent Not Possi bl e-r 16 NULL OPTI ONAL,
ss- RSRQweasur enent Not Possi bl e-r 16 NULL OPTI ONAL,
csi - RSRPMeasur enrent Not Possi bl e-r 16 NULL OPTI ONAL,
csi - RSRQwveasur enent Not Possi bl e-r 16 NULL OPTI ONAL,
}
-- ASNLISTOP
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NR-ECID-TargetDeviceErrorCauses field descriptions

cause
This field provides a NR E-CID specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested NR E-CID measurements (but may be able to provide some
measurements). In this case, the target device should include any of the ss-RSRPMeasurementNotPossible, ss-
RSRQMeasurementNotPossible, csi-RSRPMeasurementNotPossible, or csi-RSRQMeasurementNotPossible fields,
as applicable.

6.5.10 NR DL-TDOA Positioning

This clause defines the information elements for NR downlink TDOA positioning (TS 38.305 [40]).
6.5.10.1 NR DL-TDOA Assistance Data

- NR-DL-TDOA-ProvideAssistanceData

The lE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable
UE-assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error
reason.

-- ASNLSTART

NR- DL- TDOA- Pr ovi deAssi st anceDat a-r16 :: = SEQUENCE {
nr - DL- PRS- Assi st anceDat a-r 16 NR- DL- PRS- Assi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr - Sel ect edDL- PRS- | ndexLi st-r 16 NR- Sel ect edDL- PRS- | ndexLi st-r16 OPTI ONAL, -- Need ON

nr- Posi ti onCal cul ati onAssi st ance-r 16
NR- Posi ti onCal cul ati onAssi st ance-r 16
OPTI ONAL, -- Cond UEB
nr-DL- TDOA- Error-r16 NR- DL- TDOA- Error-r 16 OPTI ONAL, -- Need ON

[[ nr-On-Demand- DL- PRS- Confi gurations-r17
NR- On- Demand- DL- PRS- Conf i gurati ons-r17
CPTI ONAL, -- Need ON
nr - On- Demand- DL- PRS- Conf i gur ati ons- Sel ect ed- | ndexLi st-r17
SEQUENCE (S| ZE (1..nmaxDL- PRS- Configs-r17)) OF

DL- PRS- Confi guration-1D-r17 OPTI ONAL, -- Need ON
area-1D-Cel | List-r17 Area-|I D Cel | List-r17 OPTIl ONAL -- Need
ON
1]
}
-- ASNLSTOP
Conditional presence Explanation
UEB The field is optionally present, need ON, for UE based NR DL-TDOA, otherwise it is not
present.

NR-DL-TDOA-ProvideAssistanceData field descriptions

nr-DL-PRS-AssistanceData

This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the
TRPs.

Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may
be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData
message.

nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.
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NR-DL-TDOA-ProvideAssistanceData field descriptions

nr-On-Demand-DL-PRS-Configurations
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.
NOTE 1: In the case of available on-demand DL-PRS configurations for multiple NR positioning methods are
provided, the nr-On-Demand-DL-PRS-Configurations shall be present in only one of NR-Multi-RTT-
ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData.
NOTE 2: If this field is absent but the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList is present, the
nr-On-Demand-DL-PRS-Configurations may be provided in IE NR-Multi-RTT-ProvideAssistanceData or
NR-DL-AoD-ProvideAssistanceData.

nr-On-Demand-DL-PRS-Configurations-Selected-IndexList
This field specifies the selected available on-demand DL-PRS configurations which are applicable for this NR-DL-
TDOA-ProvideAssistanceData message.

area-ID-CellList
This field specifies the network area for which this NR-DL-TDOA-ProvideAssistanceData message is valid.

6.5.10.2 NR DL-TDOA Assistance Data Request

NR-DL-TDOA-RequestAssistanceData

The IE NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from alocation

server.
-- ASNLISTART
NR- DL- TDOA- Request Assi st anceDat a-r 16 :: = SEQUENCE {
nr-PhysCel | | D-r 16 NR- PhysCel | | D-r 16 OPTI ONAL,
nr- AdType-r 16 Bl T STRI NG { dl-prs (0),
posCalc (1) } (SIZE (1..8)),
[
nr - PosCal cAssi st anceRequest-r17 Bl T STRI NG { trpLoc (0),
beam nf o (1),
rtdlnfo (2),
beamAnt I nfo (3),
| osNl osl nfo (4),
trpTEG I nfo (5)
}  (SIZE (1..8)) OPTI ONAL,
nr - on- demand- DL- PRS- Request -r 17 NR- On- Dermand- DL- PRS- Request -r 17 OPTI ONAL
11
}
-- ASNLISTOP
NR-DL-TDOA-RequestAssistanceData field descriptions
nr-PhysCellID

This field specifies the NR physical cell identity of the current primary cell of the target device.

nr-AdType

This field indicates the requested assistance data. dI-prs means requested assistance data is nr-DL-PRS-
AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based
positioning.

nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a
one-value at the bit position means the particular assistance data is requested; a zero-value means not requested.
- bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or
not;
- bit 1 indicates whether the field nr-DL-PRS-Beaminfo in IE NR-PositionCalculationAssistance is requested or
not;
- bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;
- bit 3 indicates whether the field nr-TRP-BeamAntennalnfo in IE NR-PositionCalculationAssistance is requested
or not;
- bit 4 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-
PositionCalculationAssistance is requested or not;
- bit 5 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is requested
or not.
This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1'".
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NR-DL-TDOA-RequestAssistanceData field descriptions

nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for DL-TDOA. This field may be included when the dl-prs bit in
nr-AdType is set to value '1'.

6.5.10.3 NR DL-TDOA Location Information

- NR-DL-TDOA-ProvideLocationInformation

The IE NR-DL-TDOA-Providel ocationlnformation is used by the target device to provide NR DL-TDOA location
measurements to the location server. It may aso be used to provide NR DL-TDOA positioning specific error reason.

-- ASNLISTART
NR- DL- TDOA- Provi deLocati onl nf ormati on-r16 ::= SEQUENCE {

nr - DL- TDOA- Si gnal Measur enent | nf or mati on-r 16
NR- DL- TDOA- Si gnal Measur enent | nf or nat i on-r 16

OPTI ONAL,
nr-dl -tdoa- Locati onl nformati on-r 16 NR- DL- TDQOA- Locat i onl nf ormati on-r 16
OPTI ONAL,

nr-DL- TDOA-Error-r16 NR- DL- TDOA- Error-r 16 OPTI ONAL,

}
-- ASNISTCP

6.5.10.4 NR DL-TDOA Location Information Elements

- NR-DL-TDOA-SignalMeasurementinformation

The |E NR-DL-TDOA-SgnalMeasurementlnformation is used by the target device to provide NR DL-TDOA
measurements to the location server.

NOTE 1: The dI-PRS-Referencel nfo defines the "RSTD reference” TRP. The nr-RSTD's and nr-RSTD-ResultDiff's
in nr-DL-TDOA-MeasList are provided relative to the "RSTD reference” TRP.

NOTE 2: The"RSTD reference” TRP may or may not be the same as the "assistance data reference” TRP provided
by nr-DL-PRS-Referencelnfo in IE NR-DL-PRS-AssistanceData.

NOTE 3: Thetarget device includes avalue of zero for the nr-RSTD and nr-RSTD-ResultDiff of the "RSTD
reference’ TRPin nr-DL-TDOA-MeasList.

Editor's Note: FFS on "multiple measurement instances":

Agreement Support enabling
A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time
difference measurements) in a single measurement report to LMF for UE-assisted positioning, and

- A TRPto report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time
difference measurements) in a single measurement report to LMF, and

- Each measurement instance is reported with its own timestamp

- FFS: The measurement instances are within a[configured] measurement time window

- FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set

- FFS: N (including N=1)

- FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions

- FFS: M (including M=1)

- FFS: details of signalling, procedures, and UE capability if any

- FFS: whether and how to consider the additional enhancement related to measurement reporting of
multi-paths and quality metric
Note 1: A measurement instance refers to one or more measurements, which can either be the same or
different types, which are obtained from the same DL PRS resource(s), or the same UL SRS
resource(s).
Note 2: This enhancement has no intention to change the mapping of measurement typesto Rel-16
positioning techniques and no intention to introduce new positioning techniques either.
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-- ASN1START
NR- DL- TDOA- Si gnal Measur ement | nf ormati on-r 16 :: = SEQUENCE {
dl - PRS- Ref er encel nf o-r 16 DL- PRS- | D- | nf o-r 16,
nr - DL- TDOA- MeasLi st-r16 NR- DL- TDOA- MeaslLi st-r 16,
}
NR- DL- TDOA- MeasLi st-r16 ::= SEQUENCE (SI ZE(1..nr MaxTRPs-r16)) OF NR- DL- TDOA- MeasEl enent-r 16
NR- DL- TDOA- MeasEl ement - r 16 :: = SEQUENCE {
dl -PRS-ID-r16 | NTEGER (0. . 255),
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 16 OPTI ONAL,
nr-Cel |l d obal | D-r 16 NCGE -r 15 OPTI ONAL,
nr - ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL,
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr-DL- PRS- ResourceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr- RSTD-r 16 CHO CE {
k0-r 16 I NTEGER (0..1970049),
k1-r 16 | NTEGER (0. .985025),
k2-r 16 | NTEGER (0. .492513),
k3-r16 | NTEGER (0. .246257),
k4-r 16 | NTEGER (0..123129),
k5-r 16 | NTEGER (0. .61565),
b
nr- Addi ti onal Pat hLi st-r 16 NR- Addi ti onal Pat hLi st-r 16 OPTI ONAL,
nr-TimngQual ity-r16 NR- Ti mi ngQual i ty-r 16,
nr - DL- PRS- RSRP- Resul t-r 16 | NTEGER (0. .126) OPTI ONAL,
nr - DL- TDOA- Addi ti onal Measur ement s-r 16
NR- DL- TDOA- Addi ti onal Measur ement s-r 16 OPTI ONAL,
[
nr-UE-Rx-TEG | D-r 17 | NTEGER (0. . maxNunmOf RxTEGs- 1-r 17) OPTI ONAL,
nr-DL- PRS- Fi r st Pat hRSRP- Resul t-r17 | NTEGER (0. . 126) OPTI ONAL,
nr-1os-nl os-1Indicator-ri17 LCS- NLCS- | ndi cator-r 17 OPTI ONAL,
nr - Addi ti onal Pat hLi st Ext-r17 NR- Addi ti onal Pat hLi st Ext-r 17 OPTI ONAL,
nr - DL- TDOA- Addi ti onal Measur enent sExt -r 17
NR- DL- TDOA- Addi t i onal Measur ement sExt -r 17 OPTIl ONAL
11
}
NR- DL- TDOA- Addi ti onal Measurenent s-r16 ::= SEQUENCE (SIZE (1..3)) OF
NR- DL- TDOA- Addi t i onal Measur enent El enent -r 16
NR- DL- TDOA- Addi t i onal Measur enent sExt-r17 ::= SEQUENCE (Sl ZE (1..naxAddMeasTDOA-r17)) OF
NR- DL- TDOA- Addi t i onal Measur enent El enent -r 16
NR- DL- TDOA- Addi t i onal Measur enent El enent-r 16 ::= SEQUENCE {
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr- DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr-RSTD-Resul tDi ff-r16 CHO CE {
kO-r 16 | NTEGER (0. .8191),
k1-r 16 I NTEGER (0. .4095),
k2-r 16 | NTEGER (0. .2047),
k3-r 16 | NTEGER (0. .1023),
k4-r 16 I NTEGER (0. .511),
k5-r16 I NTEGER (0. . 255),
b
nr-TimngQual ity-r16 NR- Ti mi ngQual i ty-r 16,
nr-DL- PRS- RSRP- Resul tDi ff-r 16 | NTEGER (0. .61) OPTI ONAL,
nr- Addi ti onal Pat hLi st-r 16 NR- Addi ti onal Pat hLi st-r 16 OPTI ONAL,
[
nr-UE-Rx-TEG | D-r 17 | NTEGER (0. . maxNunOf RXTEGs- 1-r1 17) OPTI ONAL,
nr-DL- PRS- Fi r st Pat hRSRP- Resul t Di ff-r 17
| NTEGER (0. .61) OPTI ONAL,
nr-|os-nlos-Indicator-ri17 LOS- NLOS- | ndicator-r17 OPTI ONAL,
nr - Addi ti onal Pat hLi st Ext-r17 NR- Addi ti onal Pat hLi st Ext-r 17 OPTI ONAL
11
}
-- ASNLSTOP

ETSI



3GPP TS 37.355 version 17.0.0 Release 17 302 ETSI TS 137 355 V17.0.0 (2022-05)

NR-DL-TDOA-SignalMeasurementinformation field descriptions

dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-TimeStamp

This field specifies the time instance at which the TOA and DL PRS-RSRP (if included) measurement is performed.
The nr-SFN and nr-Slot in IE NR-TimeStamp correspond to the TRP provided in dI-PRS-Referencelnfo as specified in
TS 38.214 [45]. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as
applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff.

nr-RSTD
This field specifies the relative timing difference between this neighbour TRP and the PRS reference TRP, as defined
in TS 38.215 [36]. Mapping of the measured quantity is defined as in TS 38.133 [46].

nr-AdditionalPathList

This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path
timing used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values. If this field is present, the field nr-AdditionalPathListExt shall be absent.

nr-TimingQuality

This field specifies the target device's best estimate of the quality of the TOA measurement. Note, the TOA
measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-
RSTD or nr-RSTD-ResultDiff.

nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS
38.215 [36]. The mapping of the quantity is defined as in TS 38.133 [46].

nr-UE-Rx-TEG-ID

This field provides the ID of the UE Rx TEG associated with the TOA measurement. Note, the TOA measurement
refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-
RSTD-ResultDiff. When different UE Rx TEGs for RSTD measurements are requested, the maximum number of
reported RSTD measurements associated with different DL-PRS Resources per UE Rx TEG per target TRP is 4.

nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first detected path
in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46]. FFS

nr-los-nlos-Indicator

This field specifies the target device's best estimate of the LOS or NLOS of the TOA measurement for the TRP or
resource. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable,
used to determine the nr-RSTD or nr-RSTD-ResultDiff.

nr-AdditionalPathListExt

This field provides up to 8 additional detected path timing values for the TRP or resource, relative to the path timing
used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not detect
any additional path timing values. If this field is present, the field nr-AdditionalPathList shall be absent.

nr-RSTD-ResultDiff

This field provides the additional DL RSTD measurement result relative to nr-RSTD. The RSTD value of this
measurement is obtained by adding the value of this field to the value of the nr-RSTD field. The mapping of the field is
defined in TS 38.133 [46].

nr-DL-PRS-RSRP-ResultDiff

This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-
PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-
RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

nr-DL-PRS-FirstPathRSRP-ResultDiff

This field specifies the additional NR DL PRS reference signal received path power (DL PRS-RSRPP) of the first
detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS First Path RSRP value of this
measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field.
The mapping of the field is defined in TS 38.133 [46]. FFS.
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- NR-DL-TDOA-LocationIlnformation

The |E NR-DL-TDOA-Locationlnformation is included by the target device when location information derived using
NR DL-TDOA is provided to the location server.

-- ASNLISTART
NR- DL- TDOA- Locat i onl nformati on-r16 ::= SEQUENCE {
neasur enent Ref er enceTi me-r 16 CHO CE {
syst enfr ameNunber - r 16 NR- Ti neSt anp-r 16,
utc-time-r16 UTCTi e,
. OPTI ONAL,
}
-- ASNISTOP

NR-DL-TDOA-LocationInformation field descriptions

measurementReferenceTime
This field specifies the time for which the location estimate is valid.

6.5.10.5 NR DL-TDOA Location Information Request

- NR-DL-TDOA-RequestLocationInformation

The |E NR-DL-TDOA-RequestLocationlnformation is used by the location server to request NR DL-TDOA location
measurements from a target device.

-- ASNLISTART
NR- DL- TDOA- Request Locat i onl nformati on-r16 ::= SEQUENCE {
nr - DL- PRS- Rst dMeasur enent | nf oRequest - r 16 ENUMERATED { true } OPTI ONAL, - - Need ON
nr - Request edMeasur enent s-r 16 BI T STRING { prsrsrpReq (0),
firstPathRsrpReq-r17 (1)
} (SIZE(1..8)),
nr- Assi st anceAvai l abi lity-r16 BOOLEAN,
nr - DL- TDOA- Repor t Confi g-r 16 NR- DL- TDOA- Report Confi g-r 16 OPTI ONAL, -- Need ON
addi ti onal Pat hs-r 16 ENUMERATED { requested } OPTI ONAL, -- Need ON
[
nr - UE- RXTEG Request -r 17 ENUMERATED { requested } OPTI ONAL, -- Need ON
nr-| os-nl os-1 ndi cat or Request -r 17 SEQUENCE {

type-r17 ENUMERATED { har dval ue, sof t val ue},

granul arity-r17 ENUMERATED {trpspecific, resourcespecific},

} OPTIONAL, -- Need ON
addi ti onal Pat hsExt -r 17 ENUMERATED { requested } OPTI ONAL, -- Need ON
addi ti onal Pat hsDL- PRS- RSRP- Request -r 17 ENUMERATED { requested } OPTI ONAL  -- Need ON
1]

}

NR- DL- TDOA- Repor t Confi g-r16 ::= SEQUENCE {
maxDL- PRS- RSTD- Measur enent sPer TRPPai r-r 16 I NTEGER (1..4) OPTI ONAL, -- Need ON
tim ngReportingG anul arityFactor-r16 I NTEGER (0. .5) OPTI ONAL, -- Need ON
[ S
nmeasur eSameDL- PRS- Resour ceW t hDi f f er ent RXTEGs-r 17

ENUMERATED { nO, n2, n3, n4, n6, n8, ... }
OPTI ONAL, -- Need ON

request edDL- PRS- Pr ocessi ngSanpl es-r 17 ENUMERATED { nt, ... } OPTI ONAL  -- Need ON
1]

}

-- ASNISTOP
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NR-DL-TDOA-RequestLocationIinformation field descriptions

nr-DL-PRS-RstdMeasurementinfoRequest
This field indicates whether the target device is requested to report DL-PRS Resource ID(s) or DL-PRS Resource Set
ID(s) used for determining the timing of each TRP in RSTD measurements.

nr-RequestedMeasurements
This field specifies the NR DL-TDOA measurements requested. This is represented by a bit string, with a one-value at
the bit position means the particular measurement is requested; a zero-value means not requested.

nr-AssistanceAvailability
This field indicates whether the target device may request additional PRS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

additionalPaths
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathList in IE NR-DL-
TDOA-SignalMeasurementinformation. If this field is present, the field additionalPathsExt shall be absent.

nr-UE-RXTEG-Request
This field, if present, indicates that the target device is requested to provide the nr-UE-Rx-TEG-ID in IE NR-DL-TDOA-
SignalMeasurementinformation.

nr-los-nlos-IndicatorRequest
This field, if present, indicates that the target device is requested to provide the indicated type and granularity of the
estimated LOS-NLOS-Indicator in the NR-DL-TDOA-SignalMeasurementinformation.

additionalPathsExt
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathListExt in IE NR-DL-
TDOA-SignalMeasurementinformation. If this field is present, the field additionalPaths shall be absent.

additionalPathsDL-PRS-RSRP-Request
This field, if present, indicates that the target device is requested to provide the nr-DL-PRS-RSRPP for the additional
paths in IE NR-AdditionalPathList.

maxDL-PRS-RSTD-MeasurementsPerTRPPair
This field specifies the maximum number of. DL-PRS RSTD measurements per pair of TRPs. The maximum number
is defined across all Positioning Frequency Layers.

timingReportingGranularityFactor

This field specifies the recommended reporting granularity for the DL RSTD measurements. Value (0..5) corresponds
to (k0..k5) used for nr-RSTD and nr-RSTD-ResultDiff in NR-DL-TDOA-MeasElement. The UE may select a different
granularity value for nr-RSTD and nr-RSTD-ResultDiff.

measureSameDL-PRS-ResourceWithDifferentRxTEGs

This field, if present, indicates that the target device is requested to measure the same DL-PRS Resource of a TRP
with N different UE Rx TEGs. Enumerated value 'n0' indicates that the number N of different UE Rx TEGs to measure
the same DL PRS Resource can be determined by the target device, value 'n2' indicates that the target device is
requested to measure the same DL-PRS Resource of a TRP with 2 different UE Rx TEGs, value 'n3' indicates that the
target device is requested to measure the same DL-PRS Resource of a TRP with 3 different UE Rx TEGs, and so on.
If this field is present, the field nr-UE-TXTEG-Request should also be present.

requestedDL-PRS-ProcessingSamples
This field, if present, indicates the requested number of DL-PRS processing samples. Enumerated value 'm1’
indicates 1-sample DL-PRS processing is requested as defined in TS 38.133 [46].

6.5.10.6

NR DL-TDOA Capability Information

NR-DL-TDOA-ProvideCapabilities

The |E NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-
TDOA and to provideits NR DL-TDOA positioning capabilities to the location server.

-- ASNISTART

NR- DL- TDOA- Provi deCapabi | iti es-r16 :
nr - DL- TDOA- Mode-r 16
nr - DL- TDOA- PRS- Capabi | i ty-r16
nr - DL- TDOA- Measur enent Capabi | i ty-r16
nr - DL- PRS- QCL- Pr ocessi ngCapabi | ity-r16
nr - DL- PRS- Pr ocessi ngCapabi | i ty-r16
addi ti onal Pat hsReport-r16
peri odi cal Reporting-r16
[ _ _
ten-ns-unit-ResponseTi ne-r 17
nr - PosCal cAssi st anceSupport-r17

. = SEQUENCE {

Posi ti oni nghvbdes,

NR- DL- PRS- Resour cesCapabi | i ty-r 16,

NR- DL- TDOA- Measur enent Capabi | ity-r 16,
NR- DL- PRS- QCL- Pr ocessi ngCapabi l i ty-r 16,
NR- DL- PRS- Pr ocessi ngCapabi | i ty-r 16,

ENUMERATED { supported } OPTI ONAL,
Posi ti oni nghbdes OPTI ONAL,
Posi t i oni nghvbdes OPTI ONAL,
BI T STRI NG { trpLocSup (0),

beam nf oSup (1),

rtdl nf oSup (2),

beamAnt | nf oSup
| osN osl nf oSup

(3),
(4),
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}

trpTEG I nfoSup (5)
}  (SIZE (1..8)) OPTI ONAL,
nr -1 os-nl os- Assi st anceDat aSupport-r17  SEQUENCE {
type-r17 ENUMERATED { hardval ue, softval ue, both },
granul arity-r17 ENUVERATED { trpspecific, resourcespecific, both},

} OPTI ONAL, -- Cond | osN osl nf oSup
nr - DL- TDOA- On- Demand- DL- PRS- Support-r17 NR- On- Demand- DL- PRS- Support-r17 OPTI ONAL,
nr-| os-nl os-1 ndi cat or Support-r17 SEQUENCE {

type-r17 ENUMERATED { hardval ue, softvalue, both },

granul arity-r17 ENUMERATED { trpspecific, resourcespecific, both},

} OPTI ONAL,
addi ti onal Pat hsExt Support-r17 ENUMERATED { n4, n6, n8 } CPTI ONAL,
addi ti onal Pat hsPower Support-ri17 ENUMERATED { supported } OPTI ONAL,
schedul edLocati onRequest-r17 SEQUENCE {

ut cTi ne-r17 Posi ti oni nghbdes OPTI ONAL,
gnssTi me-r 17 SEQUENCE {

posMbdes-r 17 Posi ti oni nghvbdes,

gnss-Ti mel Ds-r 17 GN\SS- | D- Bi t map

} OPTI ONAL,
e-utraTi ne-r17 Posi ti oni nghbdes OPTI ONAL,
nrTime-rl7 Posi t i oni ngvbdes OPTI ONAL,
relativeTi me-r17 Posi t i oni nghvbdes OPTI ONAL,
} OPTI ONAL,

nr-dl - prs-Assi st anceDat aVal i dity-r17 SEQUENCE {

area-validity-ri7 I NTEGER (1. . naxAreal Ds-r17) OPTI ONAL,

} OPTI ONAL,
mul ti Measl nSameMeasReport-r17 ENUMERATED { supported } OPTI ONAL,
ng- Acti vat i onRequest -r17 ENUMERATED { supported } OPTI ONAL,
nr - DL- PRS- Processi ngRRC- | nacti ve-r17 ENUMERATED { supported } OPTI ONAL
11

-- ASNISTOP
Conditional presence Explanation
losNlosInfoSup The field is mandatory present if the losNlosInfoSup bit-4 in nr-PosCalcAssistanceSupport
is set to value '1'; otherwise it is not present.

NR-DL-TDOA-ProvideCapabilities field descriptions

nr-DL-TDOA-Mode
This field specifies the NR DL-TDOA mode(s) supported by the target device.

periodicalReporting

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the target device does not support
periodicalReporting in CommonlEsRequestLocationInformation.

ten-ms-unit-ResponseTime

This field, if present, specifies the positioning modes for which the target device supports the enumerated value 'ten-
milli-seconds' in the IE ResponseTime in IE CommonlEsRequestLocationinformation. This is represented by a bit
string, with a one-value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the target device does not support ‘ten-milli-
seconds' response time unit in CommonlEsRequestLocationIinformation.

nr-PosCalcAssistanceSupport
This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-TDOA.
This is represented by a bit string, with a one-value at the bit position means the particular assistance data is
supported; a zero-value means not supported.
- bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or
not;
- bit 1 indicates whether the field nr-DL-PRS-Beaminfo in IE NR-PositionCalculationAssistance is supported or
not;
- bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not;
- bit 3 indicates whether the field nr-TRP-BeamAntennalnfo in IE NR-PositionCalculationAssistance is supported
or not;
- bit 4 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-
PositionCalculationAssistance is supported or not;
- bit 5 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is supported
or not.
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NR-DL-TDOA-ProvideCapabilities field descriptions

nr-los-nlos-AssistanceDataSupport
This field, if present, provides further information on the NR-DL-PRS-Expected-LOS-NLOS-Assistance support:
- type indicates whether the target device supports 'hard' value, 'soft' value, or both in LOS-NLOS-Indicator in IE
NR-DL-PRS-Expected-LOS-NLOS-Assistance.
- granularity indicates whether the target device supports nr-los-nlos-indicator in IE NR-DL-PRS-Expected-LOS-
NLOS-Assistance 'per-trp', 'per-resource’, or both.

nr-DL-TDOA-On-Demand-DL-PRS-Support
This field, if present, indicates that the target device supports on-demand DL-PRS requests.

nr-los-nlos-IndicatorSupport
This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-DL-TDOA-
SignalMeasurementinformation.
- type indicates whether the target device supports 'hard' value, 'soft' value, or both in IE LOS-NLOS-Indicator.
- granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS
Resource, or both.

additionalPathsExtSupport

This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-DL-
TDOA-SignalMeasurementinformation. The enumerated value indicates the number of additional paths supported by
the target device,

additionalPathsPowerSupport
This field, if present, indicates that the target device supports the nr-DL-PRS-RSRPP for the additional paths in IE NR-
AdditionalPathList.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time
base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device
does not support scheduled location requests.

nr-dl-prs-AssistanceDataValidity
This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data
and comprises the following subfields:
- area-validity indicates that the target device supports pre-configured assistance data with area validity. The
integer number indicates the maximum number of area IDs the target device supports.

multiMeasIinSameMeasReport
This field, if present, indicates that the target device supports multiple measurement instances in a single
measurement report.

mg-ActivationRequest
This field, if present, indicates that the target device supports low latency measurement gap activation request for
PRS measurements.

nr-DL-PRS-ProcessingRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS processing in RRC_INACTIVE state.

6.5.10.6a NR DL-TDOA Capability Information Elements

- NR-DL-TDOA-MeasurementCapability

The IE NR-DL-TDOA-MeasurementCapability defines the DL-TDOA measurement capability. The UE can include this
IE only if the UE supports NR-DL-PRS-ResourcesCapability for DL-TDOA. Otherwise, the UE does not include this
IE.

-- ASNLISTART

NR- DL- TDOA- Measur enent Capabi | i ty-r16 ::= SEQUENCE {
dl - RSTD- Measur enent Per Pai r O TRP- FR1-r 16 I NTEGER (1..4),
dl - RSTD- Measur enent Per Pai r O TRP- FR2- 1 16 I NTEGER (1..4),
suppor t O DL- PRS- RSRP- MeasFR1-r 16 ENUMERATED { supported} OPTI ONAL,
suppor t O DL- PRS- RSRP- MeasFR2-r 16 ENUMERATED { supported} OPTI ONAL,
[
suppor t O DL- PRS- Fi r st Pat hRSRP- MeasFR1-r 17 ENUMERATED { support ed} OPTI ONAL,
suppor t O DL- PRS- Fi r st Pat hRSRP- MeasFR2-r 17 ENUMERATED { support ed} CPTI ONAL,
nr - UE- TEG Capabi | ity-r17 NR- UE- TEG Capabi lity-r17 COPTI ONAL,
dl - PRS- MeasRRC- | nacti ve-r17 ENUMERATED { supported } OPTI ONAL
1]

}

-- ASNLISTOP
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NR-DL-TDOA-MeasurementCapability field descriptions

dI-RSTD-MeasurementPerPairOf TRP-FR1
Indicates number of DL RSTD measurements per pair of TRPs on FR1.

dI-RSTD-MeasurementPerPairOf TRP-FR2
Indicates number of DL RSTD measurements per pair of TRPs on FR2.

supportOfDL-PRS-RSRP-MeasFR1
Indicates whether the UE supports DL-PRS RSRP measurement for DL-TDOA on FR1.

supportOfDL-PRS-RSRP-MeasFR2
Indicates whether the UE supports DL-PRS RSRP measurement for DL-TDOA on FR2.

supportOfDL-PRS-FirstPathRSRP-MeasFR1
Indicates whether the target device supports DL-PRS First Path RSRP measurement for DL-TDOA on FR1.

supportOfDL-PRS-FirstPathRSRP-MeasFR2
Indicates whether the target device supports DL-PRS First Path RSRP measurement for DL-TDOA on FR2.

nr-UE-TEG-Capability
Indicates the UE TEG capability.

dI-PRS-MeasRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS measurement in RRC_INACTIVE state.

Editor's Note: Measurement Capabilities are FFS and require further RAN1 input.

Editor's Note: FFS on FR1/FR2 differentiation for RSRPP.

6.5.10.7 NR DL-TDOA Capability Information Request

- NR-DL-TDOA-RequestCapabilities

The lE NR-DL-TDOA-RequestCapabilities is used by the location server to request the capability of the target deviceto
support NR DL-TDOA and to request NR DL-TDOA positioning capabilities from atarget device.

-- ASNLISTART

NR- DL- TDOA- Request Capabi | i ties-r16 ::= SEQUENCE {
) -

-- ASNISTOP

6.5.10.8 NR DL-TDOA Error Elements

- NR-DL-TDOA-Error

The lE NR-DL-TDOA-Error is used by the location server or target device to provide NR DL-TDOA error reasons to
the target device or location server, respectively.

- - ASNLISTART

NR- DL- TDOA- Error-r16 ::= CHO CE {
| ocati onSer ver Error Causes-r 16 NR- DL- TDOA- Locat i onSer ver Err or Causes-r 16,
t ar get Devi ceError Causes-r 16 NR- DL- TDOA- Tar get Devi ceErr or Causes-r 16,

}

-- ASNISTOP

— NR-DL-TDOA-LocationServerErrorCauses

The IE NR-DL-TDOA-LocationServer ErrorCauses is used by the location server to provide NR DL-TDOA error
reasons to the target device.

-- ASN1ISTART
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NR- DL- TDOA- Locat i onSer ver Error Causes-r 16 ::= SEQUENCE {
cause-r16 ENUMERATED { undef i ned,
assi st anceDat aNot Suppor t edBySer ver,
assi st anceDat aSuppor t edBut Cur r ent | yNot Avai | abl eBySer ver,
not Provi dedAssi st anceDat aNot Support edBySer ver ,

.o.n.- ’derrand- dl - pr s- Not Support edByServer-r17,
on- demand- dl - pr s- Suppor t edBut Curr ent | yNot Avai | abl eByServer-r17

}
-- ASNISTOP

- NR-DL-TDOA-TargetDeviceErrorCauses

The lE NR-DL-TDOA-TargetDeviceErrorCausesis used by the target device to provide NR DL-TDOA error reasons to
the location server.

-- ASNLISTART
NR- DL- TDOA- Tar get Devi ceError Causes-r16 ::= SEQUENCE {
cause-r 16 ENUMERATED { undef i ned,
assi st ance- dat a- m ssi ng,
unabl eToMeasur eAny TRP,
at t enpt edBut Unabl eToMeasur eSormeNei ghbour TRPs,
t her eWer eNot EnoughSi gnal sRecei vedFor UeBasedDL- TDOA,
| ocati onCal cul ati onAssi st anceDat aM ssi ng,
b
}
-- ASNLISTOP

6.5.11 NR DL-AoD Positioning

This clause defines the information elements for NR downlink AoD positioning (TS 38.305 [40]).
6.5.11.1 NR DL-AoD Assistance Data

- NR-DL-AoD-ProvideAssistanceData

The lE NR-DL-AoD-ProvideAssistanceData is used by the location server to provide assistance data to enable
UE-assisted and UE-based NR DL-A0D. It may also be used to provide NR DL-AoD positioning specific error reason.

-- ASNL1START
NR- DL- AoD- Pr ovi deAssi st anceDat a-r 16 :: = SEQUENCE {
nr - DL- PRS- Assi st anceDat a-r 16 NR- DL- PRS- Assi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr - Sel ect edDL- PRS- | ndexLi st-r16 NR- Sel ect edDL- PRS- | ndexLi st-r16 OPTI ONAL, -- Need ON
nr- Posi ti onCal cul ati onAssi st ance-r 16
NR- Posi ti onCal cul ati onAssi st ance-r 16
OPTI ONAL, -- Cond UEB
nr-DL- AoD-Error-r16 NR- DL- AoD- Error-r 16 OPTI ONAL, -- Need ON
[
nr - DL- PRS- Beam nf o-r 17 NR- DL- PRS- Beanl nf o-r 16 OPTI ONAL, -- Cond UEA
nr - On- Demand- DL- PRS- Confi gurati ons-r17
NR- On- Denand- DL- PRS- Conf i gur ati ons-r 17
OPTI ONAL, -- Need ON
nr - On- Demand- DL- PRS- Conf i gur at i ons- Sel ect ed- | ndexLi st-r17
SEQUENCE (Sl ZE (1.. nmaxDL- PRS- Configs-ri17)) OF
DL- PRS- Confi guration-1D-r17 OPTI ONAL, -- Need ON
area-| D-Cel | List-r17 Area-|ID-Cel |l List-r17 OPTI ONAL -- Need ON

11
}

-- ASN1ISTOP
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Conditional presence Explanation
UEB The field is optionally present, need ON, for UE based NR DL-AoD; otherwise it is not
present.
UEA The field is optionally present, need ON, for UE-assisted NR DL-AoD; otherwise it is not
present.

NR-DL-AoD-ProvideAssistanceData field descriptions

nr-DL-PRS-AssistanceData

This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the
TRPs.

Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may
be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-TDOA-ProvideAssistanceData.

nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-AoD-ProvideAssistanceData
message.

nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

nr-DL-AoD-Error
This field provides DL-AoD error reasons.

nr-DL-PRS-BeamInfo
This field provides spatial direction information of the DL-PRS Resources included in nr-DL-PRS-AssistanceData or
indicated by nr-SelectedDL-PRS-IndexList.

nr-On-Demand-DL-PRS-Configurations

This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.

NOTE 1: In the case of available on-demand DL-PRS configurations for multiple NR positioning methods are
provided, the nr-On-Demand-DL-PRS-Configurations shall be present in only one of NR-Multi-RTT-
ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData.

NOTE 2: If this field is absent but the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList is present, the nr-
On-Demand-DL-PRS-Configurations may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-
DL-TDOA-ProvideAssistanceData.

nr-On-Demand-DL-PRS-Configurations-Selected-IndexList
This field specifies the selected available on-demand DL-PRS configurations which are applicable for this NR-DL-
AoD-ProvideAssistanceData message.

area-ID-CellList
This field specifies the network area for which this NR-DL-AoD-ProvideAssistanceData message is valid.

6.5.11.2 NR DL-AoD Assistance Data Request

- NR-DL-AoD-RequestAssistanceData

The IE NR-DL-AoD-RequestAssistanceData is used by the target device to request assistance datafrom alocation
server.

- - ASN1START
NR- DL- AoD- Request Assi st anceDat a-r 16 :: = SEQUENCE {
nr-PhysCel | 1 D-r 16 NR- PhysCel | | D-r 16 COPTI ONAL,
nr- AdType-r 16 Bl T STRI NG { dl-prs (0),
posCalc (1) } (SIZE (1..8)),
[
nr - PosCal cAssi st anceRequest -r 17 BI T STRI NG { trpLoc (0),
beam nf o (1),
rtdl nfo (2),
beamAnt I nfo (3),
| osNl osl nfo (4),
trpTEG I nfo (5)

} (SIZE (1..8)) OPTI ONAL,
nr - DL- PRS- Expect edAoD- or - A0A- Req-r 17 ENUMERATED { eAoD, eAoA } COPTI ONAL,
nr - DL- PRS- Beanl nf oReq-r 17 ENUMERATED { requested } CPTI ONAL,
nr - on- demand- DL- PRS- Request - r 17 NR- On- Denand- DL- PRS- Request -r 17 OPTI ONAL
11

}
-- ASNISTOP
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NR-DL-AoD-RequestAssistanceData field descriptions

nr-PhysCelllD
This field specifies the NR physical cell identity of the current primary cell of the target device.

nr-AdType

This field indicates the requested assistance data. dI-prs means requested assistance data is nr-DL-PRS-
AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based
positioning.

nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a
one-value at the bit position means the particular assistance data is requested; a zero-value means not requested.
- bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or
not;
- bit 1 indicates whether the field nr-DL-PRS-Beaminfo in IE NR-PositionCalculationAssistance is requested or
not;
- bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;
- bit 3 indicates whether the field nr-TRP-BeamAntennalnfo in IE NR-PositionCalculationAssistance is requested
or not;
- bit 4 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-
PositionCalculationAssistance is requested or not;
- bit 5 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is requested
or not.
This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1'".

nr-DL-PRS-ExpectedAoD-or-AoA-Req

This field, if present, indicates that the IE NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData is
requested. Enumerated value 'eAoD' indicates that expected AoD information is requested; value 'eAoA" indicates that
expected AoA information is requested.

This field may only be present if the 'dl-prs’ bit in nr-AdType is set to value '1'.

nr-DL-PRS-BeamInfoReq
This field, if present, indicates that the IE NR-DL-PRS-Beaminfo is requested.

nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for DL-AoD. This field may be included when the dl-prs bit in nr-
AdType is set to value '1'.

6.5.11.3 NR DL-AoD Location Information

- NR-DL-AoD-ProvideLocationInformation

The IE NR-DL-AoD-ProvidelLocationlnformation is used by the target device to provide NR DL-AoD location
measurements to the location server. It may aso be used to provide NR DL-AoD positioning specific error reason.

-- ASNLISTART
NR- DL- AoD- Provi deLocati onl nformati on-r16 ::= SEQUENCE {

nr- DL- AoD- Si gnal Measur enment | nf or mati on-r 16
NR- DL- AoD- Si gnal Measur enent | nf or mati on-r 16

OPTI ONAL,
nr-dl - AoD- Locat i onl nformati on-r 16 NR- DL- AoD- Locat i onl nf or mati on-r 16
OPTI ONAL,
nr-DL- AoD-Error-r16 NR- DL- AoD- Error-r 16 OPTI ONAL,
}
-- ASNISTOP

6.5.11.4 NR DL-AoD Location Information Elements

- NR-DL-AoD-SignalMeasurementinformation

The |E NR-DL-AoD-S gnalMeasurementl nformation is used by the target device to provide NR DL-AoD measurements
to the location server.
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Editor's Note: FFS on "multiple measurement instances":

Agreement Support enabling
A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time
difference measurements) in a single measurement report to LMF for UE-assisted positioning, and

- A TRPto report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time
difference measurements) in a single measurement report to LMF, and

- Each measurement instance is reported with its own timestamp

- FFS: The measurement instances are within a[configured] measurement time window

- FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set

- FFS: N (including N=1)

- FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions

- FFS: M (including M=1)

- FFS: details of signalling, procedures, and UE capability if any

- FFS: whether and how to consider the additional enhancement related to measurement reporting of
multi-paths and quality metric
Note 1: A measurement instance refers to one or more measurements, which can either be the same or
different types, which are obtained from the same DL PRS resource(s), or the same UL SRS
resource(s).
Note 2: This enhancement has no intention to change the mapping of measurement typesto Rel-16
positioning techniques and no intention to introduce new positioning techniques either.

-- ASN1START
NR- DL- AoD- Si gnal Measur ermrent | nf ormati on-r16 ::= SEQUENCE {
nr-DL- AoD- MeaslLi st-r16 NR- DL- AoD- MeaslLi st-r 16,
}
NR- DL- AoD- MeasLi st-r16 ::= SEQUENCE (SI ZE(1..nr MaxTRPs-r16)) OF NR-DL- AoD- MeasEl enent -r 16
NR- DL- AoD- MeasEl enent-r 16 ::= SEQUENCE {
dl -PRS- I D-r16 I NTEGER (0. .255),
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16 COPTI ONAL,
nr-Cell d obal | D-r16 NCAE -r 15 OPTI ONAL,
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL,
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr- DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr - DL- PRS- RSRP- Resul t - r 16 | NTEGER (0. .126),
nr - DL- PRS- RxBeanl ndex-r 16 I NTEGER (1..8) OPTI ONAL,
nr - DL- AoD- Addi ti onal Measur enent s-r 16
NR- DL- AoD- Addi t i onal Measur enent s-r 16 OPTI ONAL,
[
nr- DL- PRS- Fi r st Pat hRSRP- Resul t -r 17
I NTEGER (0. .126) OPTI ONAL,
nr-|os-nlos-Indicator-ri17 LOS- NLOS- | ndi cator-r17 OPTI ONAL,
nr - DL- AoD- Addi ti onal Measur enent sExt -r 17
NR- DL- AoD- Addi t i onal Measur enent sExt -r17 OPTI ONAL
11
}
NR- DL- AoD- Addi t i onal Measurenents-r16 ::= SEQUENCE (SIZE (1..7)) OF
NR- DL- AoD- Addi t i onal Measur enent El enent -r 16
NR- DL- AoD- Addi t i onal Measur enent sExt-r17 ::= SEQUENCE (Sl ZE (1..naxAddMeasAoD-r17)) OF
NR- DL- AoD- Addi ti onal Measur enent El enent -r 16
NR- DL- AoD- Addi t i onal Measur enent El ement -r 16 :: = SEQUENCE {
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr-DL- PRS- ResourceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr-DL- PRS- RSRP- Resul tDi ff-r 16 I NTEGER (0. .30),
nr - DL- PRS- RxBeamnl ndex-r 16 I NTEGER (1..8) OPTI ONAL,

[
nr-DL- PRS- Fi r st Pat hRSRP- Resul t Di ff-r 17
I NTEGER (0. . 30) OPTI ONAL,
nr-|os-nlos-Indicator-ri17 LOS- NLOS- | ndicator-r17 OPTI ONAL
1]
}

-- ASN1ISTOP
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NR-DL-AoD-SignalMeasurementinformation field descriptions

dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-TimeStamp
This field specifies the time instance at which the measurement is performed.

nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS
38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

nr-DL-PRS-RxBeamIndex

This field provides an index of the target device receive beam used for DL-PRS measurements. If the value of the
receive beam index for two or more DL PRS measurements is the same, it indicates that the target device receive
beam for the two or more DL PRS measurements were made with the same RX beam. The field is mandatory present
if at least two DL-PRS RSRP measurements from the same DL-PRS Resource Set have been made with the same
RX beam by the target device; otherwise it is not present.

nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL PRS reference signal received path power (DL PRS-RSRPP) of the first detected path
in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46]. FFS

nr-los-nlos-Indicator
This field specifies the target device's best estimate of the LOS or NLOS of the RSRP or First Path-RSRP
measurement for the TRP or resource.

nr-DL-PRS-RSRP-ResultDiff

This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-
PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-
RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

nr-DL-PRS-FirstPathRSRP-ResultDiff

This field specifies the additional NR DL PRS reference signal received path power (DL PRS-RSRPP) of the first
detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS First Path RSRP value of this
measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field.
The mapping of the field is defined in TS 38.133 [46]. FFS

- NR-DL-AoD-LocationInformation

The |E NR-DL-AoD-LocationInformation isincluded by the target device when location information derived using NR
DL-Ao0D is provided to the location server.

-- ASNLISTART
NR- DL- AoD- Locat i onl nformati on-r16 ::= SEQUENCE {
measur enent Ref er enceTi ne-r 16 CHO CE {
sfn-time-rl6 NR- Ti neSt anp-r 16,
utc-time-r16 UTCTi ne,
} OPTI ONAL,
}
-- ASNLISTOP

NR-DL-AoD-Locationinformation field descriptions

measurementReferenceTime
This field specifies the time for which the location estimate is valid.
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NR DL-AoD Location Information Request

NR-DL-AoD-RequestLocationInformation

The |E NR-DL-AoD-RequestLocationlnformation is used by the location server to request NR DL-AoD location

measurements from a target device.

-- ASNLISTART

NR- DL- AoD- Request Locat i onl nformati on-r16 :
nr - Assi st anceAvai l abi lity-r16
nr - DL- AoD- Report Confi g-r16

}

NR- DL- AoD- Report Confi g-r16 ::= SEQUENCE {

: = SEQUENCE {

BOOLEAN,
NR- DL- AoD- Repor t Confi g-r 16,

maxDL- PRS- RSRP- Measur ement sPer TRP-r 16 I NTEGER (1..8) OPTI ONAL, -- Need ON

[

maxDL- PRS- RSRP- Measur enent sPer TRP-r 17 | NTEGER (9. . 24) OPTI ONAL, -- Need ON
firstPat hRSRP- Measur enent Req-r 17 ENUMERATED { requested } OPTI ONAL, -- Need ON

nr-| os-nl os-1 ndi cat or Request -r 17 SEQUENCE {
type-r17 ENUMERATED { har dval ue, sof t val ue},

granul arity-r17 ENUMERATED {trpspecific, resourcespecific},

OPTI ONAL,
OPTI ONAL

-- Need ON

}
request edDL- PRS- Pr ocessi ngSanpl es-r 17 ENUMERATED { nt, ... } -- Need ON

11

-- ASNISTOP

NR-DL-AoD-RequestLocationinformation field descriptions

nr-AssistanceAvailability
This field indicates whether the target device may request additional PRS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

maxDL-PRS-RSRP-MeasurementsPerTRP
This field specifies the maximum number of DL-PRS RSRP measurements on different DL-PRS Resources from the
same TRP.

firstPathRSRP-MeasurementReq
This field, if present, indicates that the target device is requested to measure the PRS RSRP of the first path.

nr-los-nlos-IndicatorRequest
This field, if present, indicates that the target device is requested to provide the indicated type and granularity of the
estimated LOS-NLOS-Indicator in the NR-DL-AoD-SignalMeasurementinformation.

requestedDL-PRS-ProcessingSamples
This field, if present, indicates the requested number of DL-PRS processing samples. Enumerated value 'm1'
indicates 1-sample DL-PRS processing is requested as defined in TS 38.133 [46].

6.5.11.6 NR DL-AoD Capability Information

NR-DL-AoD-ProvideCapabilities

The |E NR-DL-AoD-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-AoD
and to provide its NR DL-AoD positioning capabilities to the location server.

-- ASNLISTART
NR- DL- AoD- Provi deCapabi | ities-r16 :

nr - DL- AoD- Mbde-r 16
nr - DL- AoD- PRS- Capabi | i ty-r16

: = SEQUENCE {
Posi ti oni nghvbdes,
NR- DL- PRS- Resour cesCapabi i ty-r 16,

nr - DL- AoD- Measur enment Capabi | ity-r16
nr - DL- PRS- QCL- Processi ngCapabi | ity-r16
nr - DL- PRS- Pr ocessi ngCapabi | i ty-r16

peri odi cal Reporting-r16

[l _ _
ten-ns-unit- ResponseTi me-r 17
nr - PosCal cAssi st anceSupport-r17

NR- DL- AoD- Measur errent Capabi l i ty-r 16,
NR- DL- PRS- QCL- Pr ocessi ngCapabi | i ty-r 16,
NR- DL- PRS- Pr ocessi ngCapabi | i ty-r 16,

Posi ti oni nghbdes OPTI ONAL,

Posi t i oni nghvbdes OPTI ONAL,

BI T STRI NG { trpLocSup (0),
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nr -1 os-nl os- Assi st anceDat aSupport-r17
type-r17

314

beam nf oSup
rtdl nf oSup

beamAnt | nfoSup (3),
| osNl osl nfoSup (4),
trpTEG I nfoSup (5)

(Sl ZE (1..8))

(1),
(2),

SEQUENCE {

ENUMERATED { hardval ue, softval ue,

ETSI TS 137 355 V17.0.0 (2022-05)

OPTI ONAL,

both },

granul arity-r17 ENUMERATED { trpspecific, resourcespecific, both},

nr - DL- PRS- Expect edAoD- or - AoA- Sup-r 17

nr - DL- PRS- Beanl nf oSup-r 17
dl - PRS- Resour cePri ori t ySubset - Sup-r17

nr - DL- AoD- On- Dermmand- DL- PRS- Support-r17 NR- On- Denand- DL- PRS- Support-r 17

nr-| os-nl os-1 ndi cat or Support-r17
type-r17

schedul edLocat i onRequest-r17

nr-dl - prs- Assi st anceDat aVal i dity-r17

area-validity-ri17

mul ti Meas| nSanmeMeasReport-r17
ng- Act i vat i onRequest -r17

OPTI ONAL, -- Cond | osN osl nf oSup
BI T STRING { eAoD (0),
eAoA (1)
}  (SIZE (1..8)) OPTI ONAL,
ENUMERATED { supported } OPTI ONAL,
ENUMERATED { supported } OPTI ONAL,
OPTI ONAL,
SEQUENCE {
ENUMERATED { hardval ue, softvalue, both },
granul arity-r17 ENUMERATED { trpspecific, resourcespecific, both},
OPTI ONAL,
SEQUENCE {
utcTi me-r17 Posi t i oni ngvbdes OPTI ONAL,
gnssTi me-r 17 SEQUENCE {
posModes-r 17 Posi ti oni nghbdes,
gnss-Ti mel Ds-r 17 GN\SS- | D-Bi t map
OPTI ONAL,
e-utraTi me-r17 Posi t i oni ngvbdes OPTI ONAL,
nrTime-rl7 Posi ti oni nghbdes OPTI ONAL,
rel ativeTi me-r17 Posi ti oni nghbdes OPTI ONAL,
} OPTI ONAL,
SEQUENCE {
I NTEGER (1..naxAreal Ds-r17) OPTI ONAL,
} OPTI ONAL,
ENUMERATED { supported } CPTI ONAL,
ENUMERATED { supported } COPTI ONAL,
ENUMERATED { supported } OPTI ONAL

nr - DL- PRS- Processi ngRRC- | nacti ve-r17

11
}

-- ASN1ISTOP

Conditional presence

Explanation

losNlosInfoSup

The field is mandatory present if the losNlosInfoSup bit-4 in nr-PosCalcAssistanceSupport
is set to value '1'; otherwise it is not present.

NR-DL-AoD-ProvideCapabilities field descriptions

nr-DL-AoD-Mode

This field specifies the NR DL-AoD mode(s) supported by the target device.

periodicalReporting

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is

periodicalReporting in CommonlEsRequestLocationInformation.

supported; a zero-value means not supported. If this field is absent, the target device does not support
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NR-DL-AoD-ProvideCapabilities field descriptions

ten-ms-unit-ResponseTime

This field, if present, specifies the positioning modes for which the target device supports the enumerated value 'ten-
milli-seconds' in the IE ResponseTime in IE CommonlEsRequestLocationinformation. This is represented by a bit
string, with a one-value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the target device does not support ‘ten-milli-
seconds' response time unit in CommonlEsRequestLocationIinformation.

nr-PosCalcAssistanceSupport
This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-AoD.
This is represented by a bit string, with a one-value at the bit position means the particular assistance data is
supported; a zero-value means not supported.
- bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or
not;
- bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is supported or
not;
- bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not;
- bit 3 indicates whether the field nr-TRP-BeamAntennalnfo in IE NR-PositionCalculationAssistance is supported
or not;
- bit 4 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-
PositionCalculationAssistance is supported or not;
- bit 5 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is supported
or not.

nr-los-nlos-AssistanceDataSupport
This field, if present, provides further information on the NR-DL-PRS-Expected-LOS-NLOS-Assistance support:
- type indicates whether the target device supports 'hard' value, 'soft' value, or both in LOS-NLOS-Indicator in IE
NR-DL-PRS-Expected-LOS-NLOS-Assistance.
- granularity indicates whether the target device supports nr-los-nlos-indicator in IE NR-DL-PRS-Expected-LOS-
NLOS-Assistance 'per-trp', 'per-resource’, or both.

nr-DL-PRS-ExpectedAoD-or-AoA-Sup
This field, if present, indicates that the target device supports the NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-
AssistanceData.

nr-DL-PRS-BeamInfoSup
This field, if present, indicates that the target device supports the NR-DL-PRS-Beaminfo in IE NR-DL-AoD-
ProvideAssistanceData.

dI-PRS-ResourcePrioritySubset-Sup
This field, if present, indicates that the target device supports the DL-PRS-ResourcePrioritySubset in IE NR-DL-PRS-
Info.

nr-DL-AoD-On-Demand-DL-PRS-Support
This field, if present, indicates that the target device supports on-demand DL-PRS requests.

nr-los-nlos-IndicatorSupport
This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-DL-AoD-
SignalMeasurementinformation.
- type indicates whether the target device supports 'hard' value, 'soft' value, or both in IE LOS-NLOS-Indicator.
- granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS
Resource, or both.

scheduledLocationRequest

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time
base(s) supported for the scheduled location time for each positioning mode. If this field is absent, the target device
does not support scheduled location requests.

nr-dl-prs-AssistanceDataValidity
This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data
and comprises the following subfields:
- area-validity indicates that the target device supports pre-configured assistance data with area validity. The
integer number indicates the maximum number of area IDs the target device supports.

multiMeasIinSameMeasReport
This field, if present, indicates that the target device supports multiple measurement instances in a single
measurement report.

mg-ActivationRequest
This field, if present, indicates that the target device supports low latency measurement gap activation request for
PRS measurements.

nr-DL-PRS-ProcessingRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS processing in RRC_INACTIVE state.
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6.5.11.6a NR DL-AoD Capability Information Elements

- NR-DL-AoD-MeasurementCapability

The |E NR-DL-AoD-MeasurementCapability defines the DL-AoD measurement capability. The UE can include this 1E
only if the UE supports NR-DL-PRS-Resour cesCapability for DL-AoD. Otherwise, the UE does not include this |E;

-- ASNLISTART
NR- DL- AoD- Measur enent Capabi | ity-r16 ::= SEQUENCE {
maxDL- PRS- RSRP- Measur enent FR1-r 16 I NTEGER (1..8),
maxDL- PRS- RSRP- Measur enent FR2-r 16 I NTEGER (1..8),
dl - AoD- MeasCapabi | i t yBandLi st-r 16 SEQUENCE ( SI ZE (1..nrMaxBands-r16)) OF
DL- AoD- MeasCapabi | i t yPer Band- r 16,
[
maxDL- PRS- RSRP- Measur ement FR1-r 17 ENUMERATED { n16, n24 } CPTI ONAL,
maxDL- PRS- RSRP- Measur ement FR2-r 17 ENUMERATED { n16, n24 } CPTI ONAL,
maxDL- PRS- Fi r st Pat hRSRP- MeasPer TRP-r 17 ENUMERATED { n2, n4, n8, nl6, n24 } OPTI ONAL,
dl - PRS- MeasRRC- | nacti ve-r17 ENUMERATED { supported } OPTI ONAL
11
}
DL- AoD- MeasCapabi | i t yPer Band-r 16 ::= SEQUENCE {
fregBandl ndi cat or NR-r 16 Fr egBandl ndi cat or NR-r 16,
si mul - NR- DL- AoD- DL- TDQA-r 16 ENUMERATED { supported} OPTI ONAL,
si mul - NR- DL- AoD- Mul ti - RTT-r 16 ENUMERATED { supported} OPTI ONAL,
}
-- ASNLISTOP

NR-DL-AoD-MeasurementCapability field descriptions

maxDL-PRS-RSRP-MeasurementFR1

Indicates the maximum number of DL-PRS RSRP measurements on different PRS resources from the same TRP
supported by the UE on FR1. If this field with -r17 suffix is present, the target device should set the field with -r16
suffix to value '8'.

maxDL-PRS-RSRP-MeasurementFR2

Indicates the maximum number of DL-PRS RSRP measurements on different PRS resources from the same TRP
supported by the UE on FR2. If this field with -r17 suffix is present, the target device should set the field with -r16
suffix to value '8'.

maxDL-PRS-FirstPathRSRP-MeasPerTRP
This field, if present, indicates that the target device supports measuring and reporting the PRS RSRPP of the first
path. The enumerated value indicates the maximum number of first path PRS RSRPP per TRP supported.

dI-PRS-MeasRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS measurement in RRC_INACTIVE state.

simul-NR-DL-AoD-DL-TDOA
Indicates whether the UE supports simultaneous processing for DL-AoD and DL-TDOA measurements. The UE can
include this field only if the UE supports DL-TDOA and DL-AoD. Otherwise, the UE does not include this field.

simul-NR-DL-AoD-Multi-RTT
Indicates whether the UE supports simultaneous processing for DL-AoD and UE Multi-RTT measurements. The UE
can include this field only if the UE supports Multi-RTT and DL-AoD. Otherwise, the UE does not include this field.

Editor's Note: Measurement Capabilities are FFS and require further RAN1 input.

6.5.11.7 NR DL-AoD Capability Information Request

- NR-DL-AoD-RequestCapabilities

The IE NR-DL-AoD-RequestCapabilities is used by the location server to request the capability of the target device to
support NR DL-AoD and to request NR DL-AoD positioning capabilities from atarget device.

-- ASN1ISTART

NR- DL- AoD- Request Capabi | i ties-r16 ::= SEQUENCE {
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}
-- ASNLSTCP

6.5.11.8 NR DL-AoD Error Elements

— NR-DL-AoD-Error

The lE NR-DL-AoD-Error isused by the location server or target device to provide NR DL-AoD error reasons to the
target device or location server, respectively.

-- ASNL1START

NR- DL- AoD-Error-r16 ::= CHA CE {
| ocati onSer ver Error Causes-r 16 NR- DL- AoD- Locat i onSer ver Err or Causes-r 16,
t ar get Devi ceError Causes-r 16 NR- DL- AoD- Tar get Devi ceErr or Causes-r 16,

}

-- ASNLSTOP

— NR-DL-AoD-LocationServerErrorCauses

The |E NR-DL-AoD-LocationServerError Causes is used by the location server to provide NR DL-AoD error reasons to
the target device.

-- ASNLISTART
NR- DL- AoD- Locat i onSer ver Error Causes-r 16 ::= SEQUENCE {
cause-r16 ENUMERATED { undef i ned,
assi st anceDat aNot Suppor t edBySer ver,
assi st anceDat aSupport edBut Current | yNot Avai | abl eBySer ver,
not Provi dedAssi st anceDat aNot Support edBySer ver ,
on- demand- dl - pr s- Not Support edByServer-r17,
on- demand- dl - pr s- Suppor t edBut Cur r ent | yNot Avai | abl eByServer-r17
b
}
-- ASNLISTOP

- NR-DL-AoD-TargetDeviceErrorCauses

The lE NR-DL-AoD-TargetDeviceErrorCausesis used by the target device to provide NR DL-AoD error reasons to the
location server.

-- ASNLISTART
NR- DL- AoD- Tar get Devi ceError Causes-r 16 ::= SEQUENCE {
cause-r16 ENUMERATED { undef i ned,
assi st ance- dat a- m ssi ng,
unabl eToMeasur eAny TRP,
at t enpt edBut Unabl eToMeasur eSormeNei ghbour TRPs,
t her eWer eNot EnoughSi gnal sRecei vedFor UeBasedDL- AoD,
| ocati onCal cul ati onAssi st anceDat aM ssi ng,
b
}
-- ASNLISTOP
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6.5.12 NR Multi-RTT Positioning

This clause defines the information elements for NR Multi-RTT positioning (TS 38.305 [40]).

6.5.12.1 NR Multi-RTT Assistance Data

- NR-Multi-RTT-ProvideAssistanceData

The |E NR-Multi-RTT-ProvideAssistanceData is used by the location server to provide assistance data to enable
UE-assisted NR Multi-RTT. It may also be used to provide NR Multi-RTT positioning specific error reason.

-- ASNLSTART

NR-Mul ti - RTT- Provi deAssi st anceData-r 16 ::= SEQUENCE {
nr - DL- PRS- Assi st anceDat a-r 16 NR- DL- PRS- Assi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr - Sel ect edDL- PRS- | ndexLi st-r 16 NR- Sel ect edDL- PRS- | ndexLi st-r16 OPTI ONAL, -- Need ON
nr-Multi-RTT-Error-rl16 NR-Mul ti-RTT-Error-r16 OPTI ONAL, -- Need ON

[[ nr-On-Demand- DL- PRS- Confi gurations-r17
NR- On- Demand- DL- PRS- Confi gurati ons-r17
COPTI ONAL, -- Need ON
nr - On- Demand- DL- PRS- Conf i gur at i ons- Sel ect ed- | ndexLi st-r17
SEQUENCE (S| ZE (1..nmaxDL- PRS- Configs-r17)) OF
DL- PRS- Confi guration-1Dr17 OPTI ONAL, -- Need ON
area-|D-Cel | List-r17 Area-ID-Cel I List-r17 CPTI ONAL -- Need
ON

11
}

-- ASNISTOP

NR-Multi-RTT-ProvideAssistanceData field descriptions

nr-DL-PRS-AssistanceData

This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the
TRPs.

Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may
be provided in IE NR-DL-TDOA-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-Multi-RTT-ProvideAssistanceData
message.

nr-Multi-RTT-Error
This field provides Multi-RTT error reasons.

nr-On-Demand-DL-PRS-Configurations
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.
NOTE 1: In the case of available on-demand DL-PRS configurations for multiple NR positioning methods are
provided, the nr-On-Demand-DL-PRS-Configurations shall be present in only one of NR-Multi-RTT-
ProvideAssistanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData.
NOTE 2: If this field is absent but the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList is present, the
nr-On-Demand-DL-PRS-Configurations may be provided in IE NR-DL-AoD-ProvideAssistanceData or
NR-DL-TDOA-ProvideAssistanceData.

nr-On-Demand-DL-PRS-Configurations-Selected-IndexList
This field specifies the selected available on-demand DL-PRS configurations which are applicable for this NR-Multi-
RTT-ProvideAssistanceData message.

area-ID-CellList
This field specifies the network area for which this NR-Multi-RTT-ProvideAssistanceData message is valid.

6.5.12.2 NR Multi-RTT Assistance Data Request

- NR-Multi-RTT-RequestAssistanceData

The IE NR-Multi-RTT-RequestAssistanceData is used by the target device to request assistance data from alocation
server.

-- ASN1ISTART
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NR- Mul ti - RTT- Request Assi st anceDat a-r 16 :: = SEQUENCE {
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 16 OPTI ONAL,
nr- AdType-r 16 BI T STRI NG { dl-prs (0),

ul-srs (1) } (SIZE (1..8)),
[
nr - on- demand- DL- PRS- Request - r 17 NR- On- Denand- DL- PRS- Request -r 17 OPTI ONAL
11

-- ASNISTOP

NR-Multi-RTT-RequestAssistanceData field descriptions

nr-PhysCelllD
This field specifies the NR physical cell identity of the current primary cell of the target device.

nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for Multi-RTT. This field may be included when the dl-prs bit in
nr-AdType is set to value '1".

6.5.12.3 NR Multi-RTT Location Information

- NR-Multi-RTT-ProvideLocationinformation

The IE NR-Multi-RTT-Providel ocationlnformation is used by the target device to provide NR Multi-RTT location
measurements to the location server. It may also be used to provide NR Multi-RTT positioning specific error reason.

-- ASN1ISTART

NR- Mul ti - RTT- Provi deLocat i onl nformati on-r16 ::= SEQUENCE {
nr-Milti-RTT-Si gnal Measur enment | nf or mati on-r 16
NR- Mul ti - RTT- Si gnal Measur enent | nf or nat i on-r 16
OPTI ONAL,
nr-Multi-RTT-Error-r16 NR-Mul ti-RTT-Error-r16 OPTI ONAL,

}
-- ASNISTOP

6.5.12.4 NR Multi-RTT Location Information Elements

- NR-Multi-RTT-SignalMeasurementinformation

The IE NR-Multi-RTT-SgnalMeasurementlnformation is used by the target device to provide NR Multi-RTT
measurements to the location server.

Editor's Note: FFS on "multiple measurement instances":

Agreement Support enabling
A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time
difference measurements) in a single measurement report to LMF for UE-assisted positioning, and

- A TRPto report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time
difference measurements) in a single measurement report to LMF, and

- Each measurement instance is reported with its own timestamp

- FFS: The measurement instances are within a[configured] measurement time window

- FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set

- FFS: N (including N=1)

- FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions

- FFS: M (including M=1)

- FFS: details of signalling, procedures, and UE capability if any

- FFS: whether and how to consider the additional enhancement related to measurement reporting of
multi-paths and quality metric
Note 1: A measurement instance refers to one or more measurements, which can either be the same or
different types, which are obtained from the same DL PRS resource(s), or the same UL SRS
resource(s).
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Note 2: This enhancement has no intention to change the mapping of measurement typesto Rel-16
positioning techniques and no intention to introduce new positioning techniques either.

-- ASNISTART
NR- Mul ti - RTT- Si gnal Measur enent | nf ormati on-r16 ::= SEQUENCE {
nr-Milti-RTT-MeasList-rl6 NR- Mul ti - RTT- MeasLi st-r 16,
nr-NTA- O f set-r 16 ENUMERATED { nTAl, nTA2, nTA3, nTA4, ... } OPTI ONAL,
[l
nr - SRS- TXTEG Set - r 17 SEQUENCE (S| ZE(1..maxTxTEG Sets-r17)) OF
NR- SRS- TXTEG El enent -r 17 OPTI ONAL
-- Cond Case2-3
11
}
NR-Mul ti - RTT- MeasList-r16 ::= SEQUENCE (SI ZE(1..nr MaxTRPs-r16)) OF NR-Milti-RTT- MeasEl enent -r 16
NR- Mul ti - RTT- MeasEl enent-r16 ::= SEQUENCE {
dl -PRS-ID-r16 | NTEGER (0. . 255),
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16 CPTI ONAL,
nr-Cell d obal | D-r16 NCAE -r 15 OPTI ONAL,
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL,
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr- DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr - UE- RXTxTi meDi ff-r16 CHO CE {
kO-r 16 I NTEGER (0. .1970049),
k1-r 16 | NTEGER (0. .985025),
k2-r16 | NTEGER (0. .492513),
k3-r16 | NTEGER (0. .246257),
k4-r 16 | NTEGER (0. .123129),
k5-r 16 | NTEGER (0. .61565),
b
nr- Addi ti onal Pat hLi st-r16 NR- Addi t i onal Pat hLi st-r16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr-TimngQual ity-r16 NR- Ti mi ngQual i ty-r 16,
nr - DL- PRS- RSRP- Resul t - r 16 | NTEGER (0. .126) OPTI ONAL,
nr-Milti-RTT-Additional Measurenents-r 16
NR- Mul ti - RTT- Addi ti onal Measur ement s-r 16 OPTI ONAL,
[l
nr - UE- RxTx- TEG | nf o-r 17 NR- UE- RxTx- TEG | nf o-r 17 OPTI ONAL,
nr-DL- PRS- Fi r st Pat hRSRP- Resul t-r17 | NTEGER (0. . 126) OPTI ONAL,
nr-|os-nlos-Indicator-ri17 LOS- NLOS- | ndi cator-r17 OPTI ONAL,
nr- Addi ti onal Pat hLi st Ext-r 17 NR- Addi t i onal Pat hLi st Ext-r 17 OPTI ONAL,
nr-Milti-RTT-Additional Measur enent sExt-r17
NR- Mul ti - RTT- Addi ti onal Measur ement sExt-r17 OPTI ONAL
11
}
NR- Mul ti - RTT- Addi ti onal Measurenents-r16 ::= SEQUENCE (SIZE (1..3)) OF
NR- Mul ti - RTT- Addi ti onal Measur enent El enent -r 16
NR- Mul ti - RTT- Addi ti onal Measur ement sExt-r17 ::= SEQUENCE (Sl ZE (1..nmaxAddMeasRTT-r17)) OF
NR- Mul ti - RTT- Addi ti onal Measur enent El enent -r 16
NR- Mul ti - RTT- Addi ti onal Measur enent El enent-r 16 ::= SEQUENCE {
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr- DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr-DL- PRS- RSRP- Resul tDi ff-r 16 | NTEGER (0. .61) OPTI ONAL,
nr - UE- RxTxTi neDi f f Addi ti onal -r 16 CHO CE {
k0-r 16 | NTEGER (0..8191),
k1l-r16 | NTEGER (0. .4095),
k2-r 16 | NTEGER (0. .2047),
k3-r 16 | NTEGER (0. .1023),
k4-r16 I NTEGER (0..511),
k5-r16 | NTEGER (0. . 255),
b
nr-TimngQuality-r16 NR- Ti mi ngQual i ty-r 16,
nr- Addi ti onal Pat hLi st-r16 NR- Addi t i onal Pat hLi st-r16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
[l
nr - UE- RxTx- TEG | nf o-r 17 NR- UE- RxTx- TEG | nf o-r 17 OPTI ONAL,

nr - DL- PRS- Fi r st Pat hRSRP- Resul t Di ff-r 17
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I NTEGER (0. .61) OPTI ONAL,
nr-|os-nlos-Indicator-ri17 LOS- NLOS- | ndi cator-r17 OPTI ONAL,
nr - Addi ti onal Pat hLi st Ext-r17 NR- Addi ti onal Pat hLi st Ext-r 17 OPTI ONAL
11
NR- SRS- TXTEG- El enent -r 17 ::= SEQUENCE {
nr-Ti meSt anp-r17 NR- Ti neSt anp-r 16 OPTI ONAL, -- Need OP
nr-UE-Tx- TEG | D-r 17 I NTEGER (0. . maxNumf TXTEGs- 1-r17),
srs- PosResour ceLi st-r17 SEQUENCE ( SI ZE (1. .maxNun®T¥ SRS- PosResour ceSets-r17)) OF

SRS- PosResour ces-r 17,

} -- FFSif nr-TimeStanp-r17 is needed

SRS- PosResour ces-r17 ::= SEQUENCE {
srs- PosResourceSet | d-r17 I NTEGER (0. . mexNunOf SRS- PosResour ceSet s-1-r17),
srs- PosResour cel dLi st-r 17 SEQUENCE ( SI ZE (1..maxNun®T¥ SRS- PosResour ces-r17)) OF
I NTEGER (0. . nmaxNumOf SRS- PosResour ces-1-r17),
}
NR- UE- RxTx- TEG I nfo-r17 ::= CHOCE { -- FFS if the CHO CE structure is needed
casel-r17 SEQUENCE {
nr - UE- RxTx- TEG | D-r 17 I NTEGER (0. . maxNunOf RxTXTEGs- 1-r 17)
}
case2-r17 SEQUENCE {
nr - UE- RxTx- TEG | D-r 17 | NTEGER (0. . maxNunOf RxTXTEGs- 1-r 17) ,
nr - UE- Tx- TEG | ndex-r17 | NTEGER (1..maxTxTEG Sets-r17)
},
case3-r17 SEQUENCE {
nr-UE-Rx-TEG | D-r 17 I NTEGER (0. . maxNumOf RXTEGs- 1-r17),
nr - UE- Tx- TEG | ndex-r17 | NTEGER (1..nmaxTxTEG Sets-r17)
b,
1 - FFS the nr-UE-Tx-TEG ID-r17 in case2 and case3 (pendi ng RAN1)
-- ASNISTOP
Conditional presence Explanation
Case2-3 The field is mandatory present if the IE NR-UE-RxTx-TEG-Info is provided for choice's
case2 and case3.

NR-Multi-RTT-SignalMeasurementinformation field descriptions

nr-NTA-Offset
This field provides the Nraofiset used by the target device as specified in TS 38.133 [46], Table 7.1.2-2. Enumerated
values nTA1, nTA2, nTA3, and nTA4 correspond to Nraoftset 0f 25600 Tc, 0 Tc, 39936 Tc, and 13792 Tc, respectively.

nr-SRS-TxTEG-Set
This field provides the SRS for Positioning Resources associated with a particular UE Tx TEG and comprises the
following subfields:

- nr-TimeStamp specifies the start time for which the NR-SRS-TXTEG-Element is valid. If this field is absent, the
nr-TimeStamp of this instance of the NR-SRS-TXTEG-Element of the nr-SRS-TXTEG-Set is the same as the
nr-TimeStamp of the previous instance of the NR-SRS-TXTEG-Element. If this field is also absent in the first
NR-SRS-TXTEG-Element of the nr-SRS-TXTEG-Set, all NR-SRS-TXTEG-Element's provided are valid for the
measurement period of the NR-Multi-RTT-SignalMeasurementinformation. (FFS)

- nr-ue-Tx-TEG-ID specifies the ID of this UE Tx TEG.
srs-PosResourceList specifies the SRS for Positioning Resources belonging to this UE Tx TEG.

dI-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-UE-RxTxTimeDiff
This field specifies the UE Rx—Tx time difference measurement, as defined in TS 38.215 [36].
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NR-Multi-RTT-SignalMeasurementinformation field descriptions

nr-NTA-Offset
This field provides the Nraoftset Used by the target device as specified in TS 38.133 [46], Table 7.1.2-2. Enumerated
values nTA1, nTA2, nTA3, and nTA4 correspond to Nraofiset 0f 25600 Tc, 0 Tc, 39936 Tc, and 13792 Tc, respectively.

nr-SRS-TXTEG-Set
This field provides the SRS for Positioning Resources associated with a particular UE Tx TEG and comprises the
following subfields:

- nr-TimeStamp specifies the start time for which the NR-SRS-TXTEG-Element is valid. If this field is absent, the
nr-TimeStamp of this instance of the NR-SRS-TXTEG-Element of the nr-SRS-TXTEG-Set is the same as the
nr-TimeStamp of the previous instance of the NR-SRS-TXTEG-Element. If this field is also absent in the first
NR-SRS-TXTEG-Element of the nr-SRS-TXTEG-Set, all NR-SRS-TXTEG-Element's provided are valid for the
measurement period of the NR-Multi-RTT-SignalMeasurementinformation. (FFS)

- nr-ue-Tx-TEG-ID specifies the ID of this UE Tx TEG.
srs-PosResourceList specifies the SRS for Positioning Resources belonging to this UE Tx TEG.

dI-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-AdditionalPathList

This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path
timing used for determining the nr-UE-RxTxTimeDiff value. If this field was requested but is not included, it means the
UE did not detect any additional path timing values. If this field is present, the field nr-AdditionalPathListExt shall be
absent.

nr-TimeStamp
This field specifies the time instance for which the measurement is performed.

nr-TimingQuality
This field specifies the target device's best estimate of the quality of the measurement.

nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS
38.215 [36]. The mapping of the guantity is defined as in TS 38.133 [46].

nr-UE-RxTx-TEG-Info
This field provides the ID(s) of the UE TEG associated with the nr-UE-RxTxTimeDiff or nr-UE-RxTxTimeDiffAdditional
measurement. One of the following combinations of TEG IDs can be provided:

- casel provides the UE RxTx TEG ID;

- case2 provides the UE RxTx TEG ID together with the UE Tx TEG ID. The nr-UE-Tx-TEG-Index provides
the index to the nr-SRS-TXTEG-Set field for the applicable UE Tx TEG ID, where value '1' indicates the first
NR-SRS-TXTEG-Element in nr-SRS-TXTEG-Set, value '2' indicates the second NR-SRS-TXTEG-Element in
nr-SRS-TXTEG-Set, and so on;

- case3 provides the UE Rx TEG ID together with the UE Tx TEG ID. The nr-UE-Tx-TEG-Index provides the
index to the nr-SRS-TXTEG-Set field for the applicable UE Tx TEG ID, where value '1' indicates the first
NR-SRS-TXTEG-Element in nr-SRS-TXTEG-Set, value '2' indicates the second NR-SRS-TXTEG-Element in
nr-SRS-TXxTEG-Set, and so on.

nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL PRS reference signal received path power (DL PRS-RSRPP) of the first detected path
in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46]. FFS

nr-los-nlos-Indicator
This field specifies the target device's best estimate of the LOS or NLOS of the UE Rx-Tx Time Difference, RSRP or
First Path-RSRP measurement for the TRP or resource.

nr-AdditionalPathListExt

This field provides up to 8 additional detected path timing values for the TRP or resource, relative to the path timing
used for determining the nr-UE-RxTxTimeDiff value. If this field was requested but is not included, it means the UE did
not detect any additional path timing values. If this field is present, the field nr-AdditionalPathList shall be absent.

nr-DL-PRS-RSRP-ResultDiff

This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-
PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-
RSRP-Result. The mapping of this field is defined as in TS 38.133 [46].

nr-UE-RxTxTimeDiffAdditional

This field provides the additional UE Rx-Tx Difference measurement result relative to nr-UE-RXTxTimeDiff. The UE
Rx-Tx Difference value of this measurement is obtained by adding the value of this field to the value of the nr-UE-
RxTxTimeDiff field. The mapping of the field is defined in TS 38.133 [46].
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NR-Multi-RTT-SignalMeasurementinformation field descriptions

nr-NTA-Offset
This field provides the Nraoftset Used by the target device as specified in TS 38.133 [46], Table 7.1.2-2. Enumerated
values nTA1, nTA2, nTA3, and nTA4 correspond to Nraofiset 0f 25600 Tc, 0 Tc, 39936 Tc, and 13792 Tc, respectively.

nr-SRS-TXTEG-Set
This field provides the SRS for Positioning Resources associated with a particular UE Tx TEG and comprises the
following subfields:

- nr-TimeStamp specifies the start time for which the NR-SRS-TXTEG-Element is valid. If this field is absent, the
nr-TimeStamp of this instance of the NR-SRS-TXTEG-Element of the nr-SRS-TXTEG-Set is the same as the
nr-TimeStamp of the previous instance of the NR-SRS-TXTEG-Element. If this field is also absent in the first
NR-SRS-TXTEG-Element of the nr-SRS-TXTEG-Set, all NR-SRS-TXTEG-Element's provided are valid for the
measurement period of the NR-Multi-RTT-SignalMeasurementinformation. (FFS)

- nr-ue-Tx-TEG-ID specifies the ID of this UE Tx TEG.
srs-PosResourceList specifies the SRS for Positioning Resources belonging to this UE Tx TEG.

dI-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-DL-PRS-FirstPathRSRP-ResultDiff

This field specifies the additional NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first
detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS First Path RSRP value of this
measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field.
The mapping of the field is defined in TS 38.133 [46]. FFS

Editor's Note: RAN1: "FFS: whether there is a need to include the positioning SRS resource set ID in UETXTEG".
"FFS: A triplet of UE {RxTx TEG ID, Rx TEG ID, Tx TEG ID}".

6.5.12.5 NR Multi-RTT Location Information Request

NR-Multi-RTT-RequestLocationinformation

The |E NR-Multi-RTT-RequestLocationlnformation is used by the location server to request NR Multi-RTT location
measurements from a target device.

-- ASNLISTART
NR- Mul ti - RTT- Request Locat i onl nformati on-r16 ::= SEQUENCE {
nr - UE- RxTxTi neDi f f Measur enent | nf oRequest -r 16
ENUMERATED { true } OPTI ONAL, -- Need ON
nr - Request edMeasur enent s-r 16 BI T STRING { prsrsrpReq(0),
firstPathRsrpReqg-r17(1) } (SIZE(1..8)),
nr- Assi st anceAvai l abi lity-r16 BOOLEAN,
nr-Milti-RTT-Report Config-rl16 NR- Mul ti - RTT- Report Confi g-r 16,
addi ti onal Pat hs-r 16 ENUMERATED { requested } OPTI ONAL, -- Need ON
[
nr - UE- RXTXTEG Request - r 17 ENUMERATED { casel, case2, case3, ... }
OPTI ONAL, -- Need ON
neasur eSaneDL- PRS- Resour ceW t hDi f f er ent RKTXTEGs-r 17
ENUMERATED { nO, n2, n3, n4, n6, n8, ... }
OPTI ONAL, -- Need ON
nmeasur eSaneDL- PRS- Resour ceW t hDi f f er ent RXTEGs-r 17
ENUMERATED { nO, n2, n3, n4, n6, n8, ... }
OPTI ONAL, -- Need ON
request edDL- PRS- Pr ocessi ngSanpl es-r 17
ENUVERATED { nmi, ... } OPTI ONAL, -- Need ON
nr -1 os-nl os-1ndi cat or Request -r17 SEQUENCE {
type-r17 ENUMERATED { har dval ue, sof t val ue},
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granul arity-r17 ENUMERATED {trpspecific, resourcespecific},

} OPTI ONAL, -- Need ON
addi ti onal Pat hsExt-r17 ENUMERATED { requested } OPTI ONAL, -- Need ON
addi ti onal Pat hsDL- PRS- RSRP- Request -r 17

ENUMERATED { requested } OPTI ONAL  -- Need ON
11

}
NR- Mul ti - RTT- Report Config-r16 ::= SEQUENCE {
maxDL- PRS- RxTxTi meDi f f MeasPer TRP-r 16 I NTEGER (1..4) OPTI ONAL, -- Need ON
ti m ngReportingG anul arityFactor-r16 I NTEGER (0. .5) OPTI ONAL -- Need ON
}
-- ASNISTOP

NR-Multi-RTT-RequestLocationInformation field descriptions

nr-UE-RxTxTimeDiffMeasurementinfoRequest

This field, if present, indicates that the target device is requested to report the DL-PRS Resource ID(s) or DL-PRS
Resource Set ID(s) associated with the DL-PRS Resources(s) or the DL-PRS Resource Set(s) which are used in
determining the UE Rx-Tx time difference measurements.

nr-AssistanceAvailability
This field indicates whether the target device may request additional PRS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

maxDL-PRS-RxTxTimeDiffMeasPerTRP
This field specifies the maximum number of UE-Rx-Tx time difference measurements for different DL-PRS Resources
or DL-PRS Resource Sets per TRP.

timingReportingGranularityFactor

This field specifies the recommended reporting granularity for the UE Rx-Tx time difference measurements. Value
(0..5) corresponds to (k0..k5) used for nr-UE-RxTxTimeDiff and nr-UE-RxTxTimeDiffAdditional in NR-Multi-RTT-
MeasElement. The UE may select a different granularity value for nr-UE-RxTxTimeDiff and nr-UE-
RxTxTimeDiffAdditional.

additionalPaths
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathList in IE NR-Multi-
RTT-SignalMeasurementinformation. If this field is present, the field additionalPathsExt shall be absent.
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NR-Multi-RTT-RequestLocationInformation field descriptions

nr-UE-RxTxTimeDiffMeasurementinfoRequest

This field, if present, indicates that the target device is requested to report the DL-PRS Resource ID(s) or DL-PRS
Resource Set ID(s) associated with the DL-PRS Resources(s) or the DL-PRS Resource Set(s) which are used in
determining the UE Rx-Tx time difference measurements.

nr-UE-RXTXTEG-Request

This field, if present, indicates that the target device is requested to provide the NR-UE-RXTx-TEG-Info in IE NR-Multi-
RTT-SignalMeasurementinformation. Enumerated value 'casel’ indicates that the target device is requested to
provide the casel choice in NR-UE-RXTx-TEG-Info, enumerated value 'case2' indicates that the target device is
requested to provide the case2 choice in NR-UE-RXTx-TEG-Info, and so on.

measureSameDL-PRS-ResourceWithDifferentRxTXTEGs

This field, if present, indicates that the target device is requested to measure the same DL-PRS Resource of a TRP
with N different UE RxTx TEGs and with the same UE Tx TEG. Enumerated value 'n0' indicates that the number N of
different UE RxTx TEGs to measure the same DL PRS Resource can be determined by the target device, value 'n2'
indicates that the target device is requested to measure the same DL-PRS Resource of a TRP with 2 different UE
RxTx TEGs, value 'n3' indicates that the target device is requested to measure the same DL-PRS Resource of a TRP
with 3 different UE RxTx TEGSs, and so on.

If this field is present, the field nr-UE-RXTXTEG-Request should also be present.

If this field is present, the field measureSameDL-PRS-ResourceWithDifferentRXTEGs should not be present.

measureSameDL-PRS-ResourceWithDifferentRxTEGs

This field, if present, indicates that the target device is requested to measure the same DL-PRS Resource of a TRP
with N different UE Rx TEGs. Enumerated value 'n0' indicates that the number N of different UE Rx TEGs to measure
the same DL PRS Resource can be determined by the target device, value 'n2' indicates that the target device is
requested to measure the same DL-PRS Resource of a TRP with 2 different UE Rx TEGs, value 'n3' indicates that the
target device is requested to measure the same DL-PRS Resource of a TRP with 3 different UE Rx TEGs, and so on.
If this field is present, the field nr-UE-RXTXTEG-Request should also be present.

If this field is present, the field measureSameDL-PRS-ResourceWithDifferentRxTXTEGs should not be present.

requestedDL-PRS-ProcessingSamples
This field, if present, indicates the requested number of DL-PRS processing samples. Enumerated value 'm1’
indicates 1-sample DL-PRS processing is requested as defined in TS 38.133 [46].

nr-los-nlos-IndicatorRequest
This field, if present, indicates that the target device is requested to provide the indicated type and granularity of the
estimated LOS-NLOS-Indicator in the NR-Multi-RTT-SignalMeasurementinformation.

additionalPathsExt
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathListExt in IE NR-
Multi-RTT-SignalMeasurementinformation. If this field is present, the field additionalPaths shall be absent.

additionalPathsDL-PRS-RSRP-Request
This field, if present, indicates that the target device is requested to provide the nr-DL-PRS-RSRP for the additional
paths in IE NR-AdditionalPathList.

6.5.12.6 NR Multi-RTT Capability Information

- NR-Multi-RTT-ProvideCapabilities

The IE NR-Multi-RTT-ProvideCapabilities is used by the target device to indicate its capability to support NR Multi-
RTT and to provideits NR Multi-RTT positioning capabilities to the location server.

-- ASNLISTART
NR-Mul ti - RTT- Provi deCapabi |l ities-r16 ::= SEQUENCE {
nr-Milti-RTT- PRS- Capability-r16 NR- DL- PRS- Resour cesCapabi i ty-r 16,

nr-Milti-RTT- Measur enent Capabi lity-r16 NR-Milti-RTT- Measurenent Capability-r16,
nr - DL- PRS- QCL- Processi ngCapabi | ity-r16 NR-DL- PRS- QCL- Processi ngCapabi lity-r16,

nr - DL- PRS- Pr ocessi ngCapabi l i ty-r 16 NR- DL- PRS- Pr ocessi ngCapabi l i ty-r 16,
nr- UL- SRS- Capabi | ity-r16 NR- UL- SRS- Capabi i ty-r 16,
addi ti onal Pat hsReport-r16 ENUMERATED { supported } OPTI ONAL,
peri odi cal Reporting-r16 ENUMERATED { supported } OPTI ONAL,
[l
t en- ms- uni t - ResponseTi ne-r 17 ENUMERATED { supported } OPTI ONAL,
nr-Mil ti-RTT- On- Demand- DL- PRS- Support-r17
NR- On- Dermand- DL- PRS- Support-r17 OPTI ONAL,
nr - UE- RxTx- TEG | D- Reporti ngSupport-r17 BIT STRI NG { casel (0),
case2 (1),
case3 (2)
}  (SIZE (1..8)) OPTI ONAL,
nr-| os-nl os-1 ndi cat or Support-r17 SEQUENCE {
type-r17 ENUMERATED { hardval ue, softval ue, both },
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granul arity-r17 ENUMERATED { trpspecific, resourcespecific, both},

} OPTI ONAL,
addi ti onal Pat hsExt Support-ri17 ENUMERATED { n4, n6, n8 } OPTI ONAL,
addi t i onal Pat hsPower Support-r17 ENUMERATED { supported } OPTI ONAL,
schedul edLocat i onRequest -r 17 SEQUENCE {

utcTi me-r17 ENUMERATED { supported } OPTI ONAL,

gnssTi me-r17 GN\SS- | D- Bi t map OPTI ONAL,

e-utraTi me-r17 ENUMERATED { supported } CPTI ONAL,

nrTime-rl7 ENUMERATED { supported } CPTI ONAL,

rel ativeTi me-r 17 ENUMERATED { supported } OPTI ONAL,

} OPTI ONAL,
nr-dl - prs- Assi st anceDat aval i di ty-r17 SEQUENCE {

area-validity-ri7 | NTEGER (1. . naxAreal Ds-r17) OPTI ONAL,

} OPTI ONAL,
mul ti Measl nSameMeasReport-r17 ENUMERATED { supported } OPTI ONAL,
ng- Acti vat i onRequest -r17 ENUMERATED { supported } OPTI ONAL,
nr - DL- PRS- Processi ngRRC- | nacti ve-r17 ENUMERATED { supported } OPTI ONAL

11
}

-- ASN1ISTOP

NR-Multi-RTT-ProvideCapabilities field descriptions

ten-ms-unit-ResponseTime
This field, if present, indicates that the target device supports the enumerated value ‘ten-milli-seconds' in the IE
ResponseTime in IE CommonlEsRequestLocationinformation.

nr-Multi-RTT-On-Demand-DL-PRS-Support
This field, if present, indicates that the target device supports on-demand DL-PRS requests.

nr-UE-RxTx-TEG-ID-ReportingSupport
This field, if present, indicates that the target device supports nr-UE-RxTx-TEG-Info reporting in IE NR-Multi-RTT-
SignalMeasurementInformation. This is represented by a bit string, with a one-value at the bit position means the
particular case is supported; a zero-value means not supported:

- bit 0 indicates that the target device supports the 'casel’ choice in NR-UE-RxTx-TEG-Info.

- bit 1 indicates that the target device supports the 'case2' choice in NR-UE-RxTx-TEG-Info.

- bit 2 indicates that the target device supports the 'case3' choice in NR-UE-RxTx-TEG-Info.

nr-los-nlos-IndicatorSupport
This field, if present, indicates that the target device supports nr-los-nlos-Indicator reporting in IE NR-Multi-RTT-
SignalMeasurementinformation.
- type indicates whether the target device supports 'hard' value, 'soft' value, or both in IE LOS-NLOS-Indicator.
- granularity indicates whether the target device supports LOS-NLOS-Indicator reporting per TRP, per DL-PRS
Resource, or both.

additionalPathsExtSupport

This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-Multi-
RTT-SignalMeasurementinformation. The enumerated value indicates the number of additional paths supported by
the target device,

additionalPathsPowerSupport
This field, if present, indicates that the target device supports the nr-DL-PRS-RSRP for the additional paths in IE NR-
AdditionalPathList.

scheduledLocationRequest

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the |E
ScheduledLocationRequest in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

nr-dl-prs-AssistanceDataValidity
This field, if present, indicates that the target device supports validity conditions for pre-configured assistance data
and comprises the following subfields:
- area-validity indicates that the target device supports pre-configured assistance data with area validity. The
integer number indicates the maximum number of area IDs the target device supports.

multiMeasIinSameMeasReport
This field, if present, indicates that the target device supports multiple measurement instances in a single
measurement report.

mg-ActivationRequest
This field, if present, indicates that the target device supports low latency measurement gap activation request for
PRS measurements.

nr-DL-PRS-ProcessingRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS processing in RRC_INACTIVE state.
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6.5.12.6a NR Multi-RTT Capability Information Elements

- NR-Multi-RTT-MeasurementCapability

The |E NR-Multi-RTT-MeasurementCapability defines the Multi-RTT measurement capability. The UE can include this
|E only if the UE supports NR-DL-PRS-Resour cesCapability for Multi-RTT. Otherwise, the UE does not include this
IE;

-- ASNLISTART

NR- Mul ti - RTT- Measur enent Capabi | ity-r16 ::= SEQUENCE {
maxNr OF Rx- TX- MeasFR1-r 16 | NTEGER (1..4) OPTI ONAL,
maxNr OF Rx- TX- MeasFR2-r 16 I NTEGER (1..4) OPTI ONAL,
suppor t Of RSRP- MeasFR1-r 16 ENUMERATED { supported} OPTI ONAL,
suppor t Of RSRP- MeasFR2-r 16 ENUMERATED { supported} OPTI ONAL,
srs- AssocPRS- Mul ti Layer sFR1-r 16 ENUMERATED { supported} OPTI ONAL,
srs- AssocPRS- Mul ti Layer sFR2-r 16 ENUMERATED { supported} OPTI ONAL,
1 _
suppor t O DL- PRS- Fi r st Pat hRSRP- MeasFR1-r 17 ENUMERATED { support ed} OPTI ONAL,
suppor t O DL- PRS- Fi r st Pat hRSRP- MeasFR2-r 17 ENUMERATED { support ed} OPTI ONAL,
nr - UE- TEG Capabi | ity-r17 NR- UE- TEG Capabi l'ity-r17 COPTI ONAL,
dl - PRS- MeasRRC- | nacti ve-r17 ENUMERATED { supported } OPTI ONAL
1]

}

-- ASNLISTOP

NR-Multi-RTT-MeasurementCapability field descriptions

maxNrOfRx-TX-MeasFR1

Indicates the maximum number of UE Rx—Tx time difference measurements corresponding to a single SRS
resource/resource set for positioning with each measurement corresponding to a single DL-PRS resource/resource
set on FR1.

maxNrOfRx-TX-MeasFR2

Indicates the maximum number of UE Rx—Tx time difference measurements corresponding to a single SRS
resource/resource set for positioning with each measurement corresponding to a single DL-PRS resource/resource
set on FR2.

srs-AssocPRS-MultiLayersFR1

Indicates whether the UE supports measurements derived on one or more DL-PRS resource/resource sets which may
be in different positioning frequency layers for SRS transmitted in a single CC. PRS and SRS may be on different
bands. This is for FR1 only.

srs-AssocPRS-MultiLayersFR2

Indicates whether the UE supports measurements derived on one or more DL-PRS resource/resource sets which may
be in different positioning frequency layers for SRS transmitted in a single CC. PRS and SRS may be on different
bands. This is for FR2 only.

supportOfRSRP-MeasFR1
Indicates whether the UE supports RSRP measurement for Multi-RTT on FR1.

supportOfRSRP-MeasFR2
Indicates whether the UE supports RSRP measurement for Multi-RTT on FR2.

supportOfDL-PRS-FirstPathRSRP-MeasFR1
Indicates whether the target device supports DL-PRS First Path RSRP measurement for Multi-RTT on FR1.

supportOfDL-PRS-FirstPathRSRP-MeasFR2
Indicates whether the target device supports DL-PRS First Path RSRP measurement for Multi-RTT on FR2.

nr-UE-TEG-Capability
Indicates the UE TEG capability.

dI-PRS-MeasRRC-Inactive
This field, if present, indicates that the target device supports DL-PRS measurement in RRC_INACTIVE state.

Editor's Note: Measurement Capabilities are FFS and require further RAN1 input.
Editor's Note: FFS on FRL/FR2 differentiation for RSRPP.
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6.5.12.7 NR Multi-RTT Capability Information Request

- NR-Multi-RTT-RequestCapabilities

The |E NR-Multi-RTT-RequestCapabilities is used by the location server to request the capability of the target device to
support NR Multi-RTT and to request NR Multi-RTT positioning capabilities from atarget device.

- - ASNISTART

NR- Mul ti - RTT- Request Capabi l i ties-r16 ::= SEQUENCE {
}

-- ASNLISTOP

6.5.12.8 NR Multi-RTT Error Elements

- NR-Multi-RTT-Error

The |IE NR-Multi-RTT-Error is used by the location server or target device to provide NR Multi-RTT error reasons to
the target device or location server, respectively.

-- ASNLISTART

NR-Mul ti-RTT-Error-r16 ::= CHO CE {
| ocati onSer ver Err or Causes-r 16 NR- Mul ti - RTT- Locat i onSer ver Err or Causes-r 16,
t ar get Devi ceError Causes-r 16 NR- Mul ti - RTT- Tar get Devi ceErr or Causes-r 16,

}

-- ASNISTOP

— NR-Multi-RTT-LocationServerErrorCauses

The IE NR-Multi-RTT-LocationServerError Causes is used by the location server to provide NR Multi-RTT error
reasons to the target device.

-- ASNLISTART
NR- Mul ti - RTT- Locat i onSer ver Error Causes-r 16 ::= SEQUENCE {
cause-r 16 ENUMERATED { undef i ned,
assi st anceDat aNot Support edBySer ver,
assi st anceDat aSuppor t edBut Cur r ent | yNot Avai | abl eBySer ver,
on- demand- dl - pr s- Not Support edBySer ver-r17,
on- demand- dl - pr s- Suppor t edBut Cur r ent | yNot Avai | abl eByServer-r17
b
}
-- ASNLISTOP

- NR-Multi-RTT-TargetDeviceErrorCauses

The |E NR-Multi-RTT-TargetDeviceError Causes is used by the target device to provide NR Multi-RTT error reasonsto
the location server.

-- ASNLISTART
NR- Mul ti - RTT- Tar get Devi ceError Causes-r 16 ::= SEQUENCE {
cause-r16 ENUMERATED { undef i ned,

dl - assi st ance- dat a- m ssi ng,

unabl eToMeasur eAny TRP,

at t enpt edBut Unabl eToMeasur eSormeNei ghbour TRPs,
ul - srs-configuration-n ssing,

unabl eToTransni t - ul - srs,
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}
-- ASNISTOP

6.6 Multiplicity and type constraint values

— Multiplicity and type constraint definitions

-- ASNLISTART

max EARFCN I NTEGER :: = 65535 -- Maxi mum val ue of EUTRA carrier frequency

max EARFCN- Pl us1 I NTEGER :: = 65536 -- Lowest val ue extended EARFCN range

max EARFCN2 I NTEGER ::= 262143 -- Highest val ue extended EARFCN range

maxMBS-r 14 I NTEGER :: = 64

maxWLAN- AP- r 13 I NTEGER :: = 64

maxKnownAPs-r 14 I NTEGER :: = 2048

maxVi si bl eAPs-r 14 I NTEGER ::= 32

maxWLAN- AP- r 14 | NTEGER ::= 128

maxWLAN- Dat aSet s-r 14 INTEGER ::= 8

maxBT- Beacon-r 13 I NTEGER ::= 32

nr MaxBands- r 16 I NTEGER ::= 1024 -- Maxi mum nunber of supported bands in
-- UE capability.

nr MaxFr eqLayer s-r 16 I NTEGER ::= 4 -- Max freq |l ayers

nr MaxFr egLayers-1-r 16 INTEGER ::= 3

nr MaxNunDL- PRS- Resour cesPer Set - 1-r 16 I NTEGER :: = 63

nr MaxNunDL- PRS- Resour ceSet sPer TRP-1-r16 | NTEGER ::= 7

nr MaxResour cel Ds-r 16 I NTEGER :: = 64 -- Max Resource |Ds

nr MaxResour ceO f set Val ue- 1-r 16 I NTEGER ::= 511

nr MaxResour cesPer Set -r 16 I NTEGER :: = 64 -- Maxi mum resources for one set

nr MaxSet sPer Tr pPer Fr eqLayer -r 16 INTEGER ::= 2 -- Maxi mum resource sets for one TRP

nr MaxSet sPer Tr pPer Fr eqLayer - 1-r 16 INTEGER ::= 1

nr MaxTRPs-r 16 I NTECER :: = 256 -- Max TRPs per UE

nr MaxTRPsPer Freqg-r 16 I NTEGER :: = 64 -- Max TRPs per freq |ayers

nr MaxTRPsPer Freq- 1-r 16 I NTEGER ::= 63

maxSi mul t aneousBands-r 16 I NTEGER :: = 4 -- Maxi mum nunber of sinmultaneously
-- measured bands

maxBandConb-r 16 I NTEGER ::= 1024

nr MaxConf i gur edBands- r 16 I NTEGER ::= 16

maxNunf RXTEGs- 1-r 17 INTEGER ::= 31 -- FFS

maxNunof TXTEGs- 1-r 17 INTEGER ::= 7 -- FFS

maxTXTEG Set s-r 17 INTEGER ::= 64 -- FFS 8 TXTEGs and nax 8 tine stanps

maxNunof RXTXTEGs- 1-r 17 I NTEGER ::= 255 -- FFS

maxNunf TRP- TXTEGs- 1-r 17 I NTEGER :: = FFS

maxNunf SRS- PosResour ceSet s-r 17 I NTEGER ::= 16

maxNunf SRS- PosResour ceSet s- 1-r 17 I NTEGER ::= 15

maxNunf SRS- PosResour ces-r 17 I NTEGER :: = 64

maxNunf SRS- PosResour ces- 1-r17 I NTEGER ::= 63

maxNunResour cesPer Angl e-r 17 INTEGER ::= 24 -- FFS

maxNunPr i oResour ces-r 17 INTEGER ::= 24 -- FFS

maxAddMeasTDOA- r 17 INTEGER ::= 31 -- (4x8)-1 FFS

maxAddMeasAoD-r 17 INTEGER ::= 24 -- FFS

maxAddMeasRTT-r 17 INTEGER ::= 31 -- (4x8)-1 FFS

maxDL- PRS- Confi gs-r17 I NTEGER ::= 8

maxCel | | Ds| DsPer Area-r 17 I NTEGER :: = FFS

maxAr eal Ds-r 17 I NTEGER :: = FFS

-- ASNLSTOP
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— End of LPP-PDU-Definitions
-- ASNISTART
END

-- ASNISTOP

7 Broadcast of assistance data

7.1 General

Broadcast of positioning assistance data is supported via Positioning System Information Blocks (posSIBs) as specified
in TS 36.331[12] or TS38.331 [35]. The posSIBs are carried in RRC System Information (Sl) messages (TS 36.331
[12] or TS 38.331 [35]).

For LTE RRC System Information (SI), a single Systeml nformationBlockPos |E is defined in TS 36.331 [12] whichis
carried in |E PosSysteml nformation-r 15-1Es specified in TS 36.331 [12]. The mapping of positioning SIB type
(posSbType) to assistance data carried in Systeml nformationBlockPos is specified in clause 7.2.

For NR RRC System Information (S), asingle SBpos |E isdefined in TS 38.331 [35] which iscarried in |IE
PosSysteml nfor mation-r 16-1 Es specified in TS 38.331 [35]. The mapping of positioning SIB type (posSbType) to
assistance data carried in SIBposis specified in clause 7.2.

7.2 Mapping of posSibType to assistance data element

The supported posSbType's are specified in Table 7.2-1. The GNSS Common and Generic Assistance Data |lEs are
defined in clause 6.5.2.2. The OTDOA Assistance Data |Es and NR DL-TDOA/DL-AoD Assistance Data |Es are
defined in clause 7.4.2. The Barometric Assistance Data | Es are defined in clause 6.5.5.8. The TBS (based on MBS
signals) Assistance Data | Es are defined in clause 6.5.4.8.

Table 7.2-1: Mapping of posSibType to assistanceDataElement

posSibType assistanceDataElement
GNSS Common Assistance | posSibTypel-1 GNSS-ReferenceTime
Data (clause 6.5.2.2) posSibTypel-2 GNSS-ReferencelLocation
posSibTypel-3 GNSS-lonosphericModel
posSibTypel-4 GNSS-EarthOrientationParameters
posSibTypel-5 GNSS-RTK-ReferenceStationinfo

posSibTypel-6 GNSS-RTK-CommonObservationinfo
posSibTypel-7 GNSS-RTK-AuxiliaryStationData
posSibTypel-8 GNSS-SSR-CorrectionPoints

posSibTypel-9 GNSS-Integrity-ServiceParameters
posSibTypel-10 GNSS-Integrity-ServiceAlert
GNSS Generic Assistance posSibType2-1 GNSS-TimeModelList
Data (clause 6.5.2.2) posSibType2-2 GNSS-DifferentialCorrections

posSibType2-3 GNSS-NavigationModel
posSibType2-4 GNSS-RealTimelntegrity
posSibType2-5 GNSS-DataBitAssistance
posSibType2-6 GNSS-AcquisitionAssistance
posSibType2-7 GNSS-Almanac
posSibType2-8 GNSS-UTC-Model
posSibType2-9 GNSS-Auxiliarylnformation
posSibType2-10 BDS-DifferentialCorrections
posSibType2-11 BDS-GridModelParameter
posSibType2-12 GNSS-RTK-Observations
posSibType2-13 GLO-RTK-BiasInformation
posSibType2-14 GNSS-RTK-MAC-CorrectionDifferences
posSibType2-15 GNSS-RTK-Residuals
posSibType2-16 GNSS-RTK-FKP-Gradients

ETSI



3GPP TS 37.355 version 17.0.0 Release 17

331

ETSI TS 137 355 V17.0.0 (2022-05)

posSibType2-17

GNSS-SSR-OrbitCorrections

posSibType2-18

GNSS-SSR-ClockCorrections

posSibType2-19

GNSS-SSR-CodeBias

posSibType2-20

GNSS-SSR-URA

posSibType2-21

GNSS-SSR-PhaseBias

posSibType2-22

GNSS-SSR-STEC-Correction

posSibType2-23

GNSS-SSR-GriddedCorrection

posSibType2-24

NavIC-DifferentialCorrections

posSibType2-25

NavIC-GridModelParameter

OTDOA Assistance Data
(clause 7.4.2)

posSibType3-1

OTDOA-UE-Assisted

Barometric Assistance Data
(clause 6.5.5.8)

posSibType4-1

Sensor-AssistanceDatalList

TBS Assistance Data
(clause 6.5.4.8)

posSibType5-1

TBS-AssistanceDatalist

NR DL-TDOA/DL-AoD
Assistance Data (clauses
6.4.3,7.4.2)

posSibType6-1

NR-DL-PRS-AssistanceData

posSibType6-2

NR-UEB-TRP-LocationData

posSibType6-3

NR-UEB-TRP-RTD-Info

posSibType6-4

NR-TRP-BeamAntennalnfo

posSibType6-5

NR-DL-PRS-TRP-TEG-Info

On-demand DL-PRS
Configurations (clause
6.4.3)

posSibType6-6

NR-On-Demand-DL-PRS-Configurations

Editor's Note: FFS on additional posSbType's.

7.3

Upon receiving AssistanceDataS Belement, the target device shall:

Procedures related to broadcast information elements

1> if the segmentationinfo is not included:
2> if the cipheringKeyData is included:

3> if the UE has obtained a valid cipher key value and the first portion of the initial Counter denoted Co
corresponding to the cipher SetID using NAS signalling:

4> if Co contains less than 128-hits:
5> pad out the bit string with zeroes in most significant bit positions to achieve 128 bits.
4> if the dO field contains |ess than 128-bits:
5> pad out the bit string with zeroes in least significant bit positions to achieve 128 hits, denoted Do.

4> determinetheinitial Counter C; = (Co + Do) mod 228 (where all values are treated as non-negative
integers);

4> determine any subsequent counter C; from the previous counter Ci.; as G = (Ci.1 + 1) mod 2'%;

4> use the sequence of counters <C;, Cy, Cs, ...> and the cipher key value to decipher the
assistanceDataElement;

4> decode the deciphered assistanceDataElement and deliver the related assistance data to upper layers.
3> dse
4> discard the AssistanceDataS Bel ement.
2> ese

3> decode the assistanceDataElement and deliver the related assistance data to upper layers.
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1> else:
2> if segmentationOption indicates 'pseudo-seg':
3> if the cipheringKeyData is included:

4> if the UE has obtained avalid cipher key value and the first portion of the initial Counter denoted Co
corresponding to the cipher SetID using NAS signalling:

5> if Cp contains less than 128-bits:
6> pad out the bit string with zeroes in most significant bit positions to achieve 128 bits.
5> if the dO field contains |ess than 128-bits:

6> pad out the bit string with zeroesin least significant bit positions to achieve 128 hits, denoted
Do.

5> determine theinitial Counter C; = (Co + Do) mod 22 (where all values are treated as non-negative
integers);

5> determine any subsequent counter C; from the previous counter Ci.; as Ci = (Ci.1 + 1) mod 28

5> use the sequence of counters <Cs, Cy, Cg, ...> and the cipher key value to decipher the
assistanceDataElement segment;

5> decode the deciphered assistanceDataElement segment and deliver the related assistance data
portion together with the assistanceDataSegment Type and assi stanceDataSegmentNumber to

upper layers.
4> else:
5> discard the AssistanceDataS Belement segment.
3> else

4> decode the assistanceDataElement segment and deliver the related assistance data portion together
with the assistanceDataSegmentType and assistanceDataSegmentNumber to upper layers.

2> if segmentationOption indicates 'octet-string-seg":
3> if al segments of assistanceDataElement have been received:
4> assembl e the assistance data element from the received assistanceDataElement segments;
5> if the cipheringKeyData isincluded in the first segment:

6> if the UE has obtained a valid cipher key value and the first portion of the initial Counter
denoted Co corresponding to the cipherSetID using NAS signalling:

7> if Cp contains less than 128-bits:
8> pad out the bit string with zeroes in most significant bit positions to achieve 128 bits.
7> if the dO field contains less than 128-bits:

8> pad out the bit string with zeroesin least significant bit positions to achieve 128 bits,
denoted Do.

7> determine theinitial Counter C; = (Co + Do) mod 2% (where all values are treated as non-
negative integers);

7> determine any subsequent counter C; from the previous counter Ci.; as C; = (Ci.1 + 1) mod
2128;

7> use the sequence of counters <Cy, C;, Cs, ...> and the cipher key value to decipher the
assembl ed assistance data element;
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7> decode the assembled and deciphered assistance data element and deliver the related
assistance datato upper layers.

6> else
7> discard the assembled assistance data element.
5> else

6> decode the assembled assi stance data element and deliver the related assistance data to upper
layers.

NOTE: Asan optional optimisation when segmentationOption indicates 'octet-string-seg', atarget device may
verify if the cipheringKeyData isincluded in the first segment as soon as the first segment is received
and, if included, may verify that the UE has obtained a valid cipher key value and the first portion of the
initial Counter denoted Cy corresponding to the cipher SetID using NAS signalling. When the UE has not
obtained a valid cipher key value and initial Counter Co using NAS signalling, the UE may discard the
first segment and ignore all subsequent segments.

The value for Do shall be different for different AssistanceDataS Belement's to ensure that the counters derived from C,
for any assistanceDataElement are different to the counters for any other assistanceDataElement for a given ciphering

key.

Do shall contain at least 16 least significant bits (LSBs) set to zero to ensure that the values of Do differ from another by
alarge value.

7.4 Broadcast information elements

7.4.1 Basic production

This clause defines the L PP broadcast information elements which are encoded as 'basic production' for system
information broadcast purposes (see TS 36.331[12], TS 38.331 [35]).

The 'basic production' is obtained from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-PER),
Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. It always contains a multiple of 8 bits.

- LPP-Broadcast-Definitions

This ASN.1 segment is the start of the LPP Broadcast definitions.
-- ASNLSTART
LPP- Br oadcast - Def i ni ti ons
DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N
I MPORTS
OTDOA- Ref er enceCel | | nf o,
OTDQA- Nei ghbour Cel | | nf oLi st,
NR- TRP- Locat i onl nf o-r 16,
NR- DL- PRS- Beanl nf o-r 16,
NR- RTD- | nf o-r 16
FROM LPP- PDU- Def i ni ti ons;

-- ASNISTOP
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7.4.2 Element definitions

— AssistanceDataSIBelement

The |E AssistanceDataS Belement is used in the | E Systeml nformationBlockPos as specified in TS 36.331 [12] and |IE
SIBpos as specified in TS 38.331 [35].

-- ASNLISTART
Assi st anceDat aS| Bel enent-r 15 :: = SEQUENCE {
val ueTag-r 15 I NTEGER (0. . 63) OPTI ONAL, -- Need OP
expirationTi me-r15 UTCTi me OPTI ONAL, -- Need OP
ci pheri ngKeyDat a-r 15 G pheri ngKeyDat a-r 15 OPTI ONAL, -- Need OP
segnent ati onl nf o-r 15 Segnent ati onl nf o-r 15 OPTI ONAL, -- Need OP
assi st anceDat aEl enent - r 15 OCTET STRI NG
}
Ci pheringKeyDat a-r 15 :: = SEQUENCE {
ci pher Set | D-r 15 | NTEGER (0. . 65535),
do-r 15 BIT STRING (S| ZE (1..128)),
}
Segnent ati onl nfo-r15 ::= SEQUENCE {
segnent ati onOpti on-r 15 ENUMERATED { pseudo- seg, octet-string-seg},
assi st anceDat aSegnent Type-r 15 ENUMERATED { not Last Segnent, | ast Segnent},
assi st anceDat aSegment Nurber - r 15 I NTEGER (0. .63),
}
-- ASNLISTOP
AssistanceDataSIBelement field descriptions
valueTag

This field is used to indicate to the target device any changes in the broadcast assistance data content. The valueTag
is incremented by one, by the location server, every time a modified assistance data content is provided. This field is
not included if the broadcast assistance data changes too frequently. If valueTag and expirationTime are absent, the
UE assumes that the broadcast assistance data content changes at every broadcast interval.

expirationTime
This field indicates how long the broadcast assistance data content is valid. It is specified as UTC time and indicates
when the broadcast assistance data content will expire.

cipheringKeyData
If present, indicates that the assistanceDataElement octet string is ciphered.

segmentationinfo
If present, indicates that the assistanceDataElement is one of many segments.

assistanceDataElement
The assistanceDataElement OCTET STRING depends on the posSibType and is specified in Table 7.2-1. NOTE.

cipherSetID
This field identifies a cipher set comprising a cipher key value and the first component Co of the initial counter Ci.

do

This field provides the second component for the initial ciphering counter Ci. This field is defined as a bit string with a
length of 1 to 128 bits. A target device first pads out the bit string if less than 128 bits with zeroes in least significant bit
positions to achieve 128 bits. Ci is then obtained from Do and Co (defined by the cipherSetID) as:
C1 = (Do + Co) mod 2%28 (with all values treated as non-negative integers).

segmentationOption
Indicates the used segmentation option.

assistanceDataSegmentType
Indicates whether the included assistanceDataElement segment is the last segment or not.

assistanceDataSegmentNumber

Segment number of the assistanceDataElement segment. A segment number of zero corresponds to the first
segment, one corresponds to the second segment, and so on. Segments numbers wraparound should there be more
than 64 segments

NOTE: For example, if the posSbTypein |IE PosS B-Type defined in TS 36.331[12] and TS 38.331 [35]
indicates 'posSbTypel-7, the assistanceDataElement OCTET STRING includesthe LPP IE
GNSS-RTK-AuxiliaryStationData.
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— OTDOA-UE-Assisted

The |[E OTDOA-UE-Assisted is used in the assistanceDataElement if the posSbType in IE PosS B-Type defined in TS
36.331[12] indicates 'posSbType3-1'.

-- ASNLSTART
OTDOA- UE- Assi st ed-r15 :: = SEQUENCE {
ot doa- Ref erenceCel | | nf o-r 15 OTDQOA- Ref er enceCel | | nf o,
ot doa- Nei ghbour Cel | | nf o-r 15 OTDQA- Nei ghbour Cel | | nf oLi st,
}
-- ASNLISTOP

OTDOA-UE-Assisted field descriptions

otdoa-ReferenceCellinfo
LPP IE OTDOA-ReferenceCellinfo as defined in clause 6.5.1.2.

otdoa-NeighbourCellinfo
LPP IE OTDOA-NeighbourCellinfoList as defined in clause 6.5.1.2.

— NR-UEB-TRP-LocationData

The |IE NR-UEB-TRP-LocationData is used in the assistanceDataElement if the posSbType in |E PosS B-Type defined
in TS 38.331 [35] indicates 'posSbType6-2'.

-- ASNLISTART
NR- UEB- TRP- Locat i onDat a-r 16 ::= SEQUENCE {
nr-trp-Locationlnfo-r16 NR- TRP- Locat i onl nf o-r 16,
nr-dl - prs- Beam nf o-r 16 NR- DL- PRS- Beaml nf o-r 16 OPTI ONAL, -- Need ON
}
-- ASNISTOP

NR-UEB-TRP-LocationData field descriptions

nr-trp-Locationinfo

LPP IE NR-TRP-LocationInfo as defined in clause 6.4.2.1.
nr-dl-prs-Beaminfo

LPP IE NR-DL-PRS-Beam-Info as defined in clause 6.4.2.1.

- NR-UEB-TRP-RTD-Info

The |E NR-UEB-TRP-RTD-Info is used in the assistanceDataElement if the posSbType in |E PosS B-Type defined in
TS 38.331 [35] indicates 'posSbType6-3..

-- ASNLSTART
NR- UEB- TRP- RTD- | nfo-r 16 ::= SEQUENCE {
nr-rtd-1nfo-ri16 NR- RTD- | nf o-r 16,
}
-- ASNLSTOP
NR-UEB-TRP-RTD-Info field descriptions
nr-rtd-Info
LPP IE NR-RTD-Info as defined in clause 6.4.2.1.

- End of LPP-Broadcast-Definitions

-- ASNISTART
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END

-- ASNISTOP

7.5 Broadcast ciphering (informative)

The assistanceDataElement OCTET STRING included in |E AssistanceDataS Belement may be ciphered using the
128-bit Advanced Encryption Standard (AES) algorithm (with counter mode).

AES as specified in [32] and [33] isablock mode cipher algorithm that ciphers blocks of 128 bits at atime. However,
Counter mode enables usage for a bit string that is not an exact multiple of 128 bits. Further, Counter mode enables a
target (or a server) to perform most of the deciphering (or ciphering) processing independently of receipt of the datato
be deciphered (or ciphered) which may enable more efficient processing. Provided counters are chosenin a
non-repeating manner by the server (which is arequirement for Counter mode), every block of datawill be ciphered in
aunigue manner.

The algorithm makes use of a sequence of counters <Ci, C,, Cs, ...> each containing 128 bits, where C; is specified by
the server and each subsequent counter (Cz, Cs etc.) is obtained from the previous counter by adding one modulo 2%,
Each counter C; is ciphered using the AES a gorithm with a common 128-bit key to produce an output block O; of 128
bits. To perform ciphering, the assistanceDataElement is divided into blocks B4, B, ... B, of 128 bits each, except for
the last block B, which may contain fewer than 128 bits. The ciphered assistanceDataElement is obtained as a sequence
of n blocks containing 128 bits each (except possibly for the last block) given by (O1 XOR B1), (O2 XOR B»), ... (On
XOR Bp), where XOR denotes bitwise exclusive OR. In the case of the last block, if B, contains m bits (m<128), then
the m most significant bits of O, would be used for the exclusive OR. Deciphering is performed in the same way except
that the blocks B4, By, ... By, are now obtained from the ciphered message and the result of the exclusive OR operations
yields the original unciphered message. Figure 7.5-1 provides an illustration of Counter mode for the generic case of an
arbitrary block cipher algorithm CIPHy

( — —

¥

NPT BLOCK 1 BUT BLOCK 3 MPUT BLOCK =
E CIPH, CIPH, R CIPH,
f‘; i CUTFUT BLOCHE 1 OUTPUT BLOCK 2 OUTPUT BLOCK &
Y

EMr
a—

PLANTEXT 2 H

CIPFHERTEXT 2

WPUT BLOCK 2

CIPH,

OUTPUT BLOCK 2

NFUT BLOCK 1

CIPH,

CUTPUT BLOCE 1

CPHERTEXT 1

CRYPT

DE

Figure 7.5-1: lllustration of Block Ciphering with Counter Mode [33].

The algorithms require specific conventions for bit ordering. The bit ordering applicable to ciphering for aASN.1 PER
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encoded assistanceDataElement is the bit ordering produced by the ASN.1 PER encoding where the first bit isthe
leading bit number zero, the second bit is bit one etc..

Theinitial counter C; used to cipher an entire assistanceDataElement is provided to atarget by a server in two portions.
Thefirst portion, denoted Co, is provided using point to point mode along with the 128-bit ciphering key and an
identifier for both of these values as specified in TS 23.271 [3]. The second portion, denoted Do (d0), is provided in
unciphered formin 1E CipheringKeyData. A target then obtains C; as:

Ci1 = (Co + Do) mod 2*%(where all values are treated as non-negative integers)

To obtain any subsequent counter C; from the previous counter Ci—; for any message, the following operation is used:
Ci=(Ci1+ 1) mod 218

NOTE: Asspecifiedin clause 7.3 the value for Do is different for different AssistanceDataS Belement's to ensure
that the counters derived from C; for any assistanceDataElement can be different to the counters for any
other assistanceDataElement. However, along assistanceDataElement or a segmented
assistanceDataElement would require the use of consecutive counter values C; to C,, wherenisthe
assistanceDataElement size in bits divided by 128 (and rounded up). There would then be a danger of
small changes in the value of Do for ciphering of different assistanceDataElement's (e.g. Do being chosen
as 1 larger than a previous Do value) reusing previous counter values. To avoid this, the values of Do
contain 16 least significant bits (L SBS) set to zero, as specified in clause 7.3.
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Annex A (informative):
Change History

Change history of TS 36.355 up to v15.5.0
Date TSG #|TSG Doc. |CR Rev |Cat [Subject/Comment New
version
2009-10 |RAN2 |R2-096252 RAN2 agreed TS 36.355 v0.1.0 0.1.0
#67bis
2009-11 [RAN2 |R2-097492 RAN2 agreed TS 36.355 v2.0.0 2.0.0
#68
2009-12 [RP-46 |RP-091208 RAN #46 approval of TS 36.355 9.0.0
2010-03 [RP-47 |RP-100304 (0001 |- Clarification on Position location 9.1.0
RP-47 |RP-100304 (0002 |- Clarification on UE Rx-Tx time difference supporting capability 9.1.0
RP-47 [RP-100304 (0003 |2 Completion of LPP common material 9.1.0
RP-47 |RP-100304 (0004 |5 Completion of OTDOA in LPP 9.1.0
RP-47 |RP-100304 |0006 |- Provision of Frame Drift Information in Network Time 9.1.0
RP-47 |RP-100304 (0007 |- Clarification of measurement reference point 9.1.0
RP-47 |RP-100304 (0010 |- GNSS-DifferentialCorrectionsSupport 9.1.0
RP-47 |RP-100304 |0011 |- BSAlign Indication in GNSS Reference Time 9.1.0
RP-47 |RP-100304 |0012 |1 Changes to reflect LPP ASN.1 review 9.1.0
RP-47 [RP-100304 (0013 |1 Introduction of LPP reliability sublayer 9.1.0
RP-47 |RP-100304 (0015 |- LPP error procedures and conditions 9.1.0
RP-47 |RP-100304 |0016 |- Triggered Location Information Transfer due to Cell Change 9.1.0
2010-06 [RP-48 |RP-100558 |0018 (2 Addition of need codes to optional LPP information elements 9.2.0
RP-48 |RP-100558 (0019 |1 Miscellaneous corrections to LPP stage 3 9.2.0
RP-48 |RP-100558 [0020 |1 Small corrections to LPP specification 9.2.0
RP-48 |RP-100558 |0021 |- Clarifications of OTDOA parameters 9.2.0
RP-48 |RP-100558 [0022 |1 Signalling support for PRS muting in OTDOA 9.2.0
- - - - Two times capital R replaced by lower case r in 9.2.1
"MeasuredResultsElement” (undoing not intended change)
2010-09 [RP-49 |RP-100852 (0024 |- Addition of an EPDU to an LPP Error and LPP Abort 9.3.0
RP-49 |RP-100852 |0026 |- Division of LPP into Separate ASN.1 Modules with a Global Identifier 9.3.0
RP-49 |RP-100852 |0028 |- Proposed Corrections to LPP Reliable Transport 9.3.0
RP-49 |RP-100852 |0029 |- Proposed Corrections to the PeriodicalReportingCriteria in LPP 9.3.0
RP-49 |RP-100852 [0030 |1 Various corrections and clarifications to LPP 9.3.0
RP-49 |RP-100852 |0031 |- Support of functional components for LPP reliable transport 9.3.0
RP-49 |RP-100852 [0032 |1 Introduction of EPDU ID requested by OMA LOC 9.3.0
RP-49 [RP-100852 0035 (1 Several corrections in LPP 9.3.0
RP-49 [RP-100852 0036 |- Clarification to Assistance Data Transfer Procedure 9.3.0
2010-12 |RP-50 |RP-101207 |[0037 |- Correction of reliable transport terminology in description of LPP-Message [9.4.0
RP-50 [RP-101207 0038 |- One cell with known SFEN in OTDOA assistance data 9.4.0
RP-50 |RP-101207 [0039 |1 UE frequency capability for LPP 9.4.0
RP-50 |RP-101207 |0041 |- Correction to LPP reliable transport 9.4.0
RP-50 |RP-101207 |0042 |- Correction to LPP Error procedure 9.4.0
RP-50 |RP-101207 |0043 |- Addition of missing reference to LPPe 9.4.0
RP-50 [RP-101207 (0044 |2 Correction to the ODTOA assistance data 9.4.0
RP-50 |RP-101226 |0040 |- Update of 'serving cell' terminology in 36.355 10.0.0
2011-03 [RP-51 |RP-110269 |0046 Editorial corrections to 36.355 10.1.0
RP-51 [RP-110269 0048 |- Removal of FFS for retransmission timer in LPP 10.1.0
RP-51 |RP-110269 |0050 |- Correction to code phase encoding in GNSS acquisition assistance 10.1.0
RP-51 |RP-110269 [0052 |1 Clarification on SEN provided with OTDOA measurement 10.1.0
RP-51 |[RP-110269 [0053 |1 Introduction of OTDOA inter-freq RSTD measurement indication procedure [10.1.0
RP-51 |RP-110269 |0057 |- Small corrections in 36.355 10.1.0
RP-51 [RP-110269 |0058 |3 Further corrections to the OTDOA assistance data 10.1.0
2011-06 |RP-52 |RP-110830 [0060 |- Clarifications to description of OTDOA positioning fields 10.2.0
2011-09 [RP-53 |RP-111279 (0062 |1 Various corrections to LPP 10.3.0
RP-53 |RP-111279 |0064 |- Mandatory support of PRS for OTDOA measurements 10.3.0
2011-12 [RP-54 |RP-111709 |0066 |- Clarification of packed encoding rules of LPP 10.4.0
RP-54 |RP-111709 |0068 |- Clarification of first bit in BIT STRING definitions 10.4.0
2012-06 [RP-56 |RP-120808 |0071 |- Usage of additionallnformation |E 10.5.0
2012-09 [RP-57 |RP-121424 (0074 (2 Corrections to GNSS Acquisition Assistance Data 10.6.0
RP-57 |- - - Upgrade to the Release 11 - no technical change 11.0.0
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2012-12 [RP-58 |RP-121931 (0077 |- Correcting the referencing of QoS parameters 11.1.0
RP-58 |RP-121931 |0080 |- Correction to missing field description in GNSS-AcquisitionAssistance IE [11.1.0
2013-03 [RP-59 |RP-130237 (0083 |1 Extending E-UTRA Frequency Band and EARFCN value range 11.2.0
RP-59 |RP-130230 |0086 |- Correction to PRS Muting Configuration 11.2.0
2013-06 [RP-60 |RP-130803 (0088 |- Correction for ASN.1 errors from CR0083r1 11.3.0
RP-60 [RP-130803 (0091 |- Correction to integer code phase field description in GNSS Acquisition 11.3.0
Assistance
RP-60 |RP-130803 |0093 |- Correction to serving cell terminology 11.3.0
RP-60 |RP-130803 |0094 |- Encoding of LPP |IEs 11.3.0
2013-09 [RP-61 |RP-131314 (0098 |- Correction on svReqList 11.4.0
2013-12 [RP-62 |RP-131984 |0103 |- Correction to missing capability indication for inter-frequency RSTD 11.5.0
measurements
RP-62 [RP-131984 0107 (1 Correction to Galileo assistance data elements 11.5.0
RP-62 |RP-132000 ({0104 |1 Stage 3 CR of TS 36.355 for introducing BDS in LTE 12.0.0
RP-62 [RP-131984 0108 |- Correction to Galileo assistance data elements 12.0.0
2014-03 [RP-63 |RP-140342 0112 (1 Clarification to gnss-DayNumber 12.1.0
2014-06 |RP-64 |RP-140871 [0119 |- Signaling of OTDOA Neighbour Cell Information and Measurements 12.2.0
2014-12 [RP-66 |RP-142114 (0122 |- Correction to Galileo Assistance Data 12.3.0
RP-66 |RP-142114 |0123 |- Addition of an Early Position Fix to LPP 12.3.0
RP-66 |RP-142120 |0124 |- BDS update to version 2.0 12.3.0
2015-03 [RP-67 |RP-150369 (0126 |2 Correction of GLONASS system time 12.4.0
RP-67 |RP-150376 [0125 |1 LPP clean-up 12.4.0
2015-12 [RP-70 |RP-152055 (0134 (1 Correction to the definition of Need codes 12.5.0
2015-12 [RP-70 |RP-152068 |0137 (3 RAT-Independent positioning enhancements 13.0.0
2016-03 [RP-71 |RP-160463 (0138 |1 Correction to GLONASS IOD value range 13.1.0
RP-71 [RP-160470 |0140 (1 r13 Information Element correction 13.1.0
RP-71 [RP-160470 |0141 |- WLAN AP Identifier correction 13.1.0
RP-71 |RP-160470 (0142 |1 LPP clean-up 13.1.0
2016-09 [RP-73 |RP-161750 |0143 (4 Correction of ECID positioning for TDD 13.2.0
2016-12 |RP-74 |RP-162317 (0160 |1 Clarification of WLAN RSSI value range 13.3.0
2016-12 [RP-74 |RP-162326 |0155 (1 CR for 36.355 Further Indoor positioning enhancements 14.0.0
RP-74 |RP-162327 |0157 |- Barometric Pressure Uncertainty |IEs 14.0.0
RP-74 |RP-162326 (0161 |1 Introduction of Further Indoor Positioning Enhancements 14.0.0
2017-03 [RP-75 |RP-170636 (0162 |3 B Introduction of positioning for further enhanced MTC 14.1.0
RP-75 |RP-170642 |0163 |- C Addition of periodical and triggered reporting capabilitiy signalling 14.1.0
RP-75 |RP-170642 [0165 |2 F Further Indoor positioning enhancements corrections 14.1.0
RP-75 |RP-170637 |0166 |- B Introduction of positioning support for NB-loT 14.1.0
2017-06 [RP-76 |RP-171224 {0169 |3 F Compact Sighal Measurement Information for OTDOA 14.2.0
RP-76 |RP-171223 [0171 |1 F Correction to PRS Subframe Offset 14.2.0
RP-76 |[RP-171223 (0173 |1 F Correction to SFN time stamp in OTDOA Signal Measurement Information |14.2.0
RP-76 |RP-171223 [0174 |1 F Correction to OTDOA capabilities 14.2.0
RP-76 |[RP-171224 (0175 |1 F Correction to NPRS 14.2.0
RP-76 |RP-171225 [0176 |2 F LPP clean-up 14.2.0
RP-76 [RP-171224 |0177 |- F Corrections to number of NPRS carriers and ECID measurements for NB- (14.2.0
loT
RP-76 [RP-171224 0178 |1 F Removal of FFS for retransmission timer in LPP 14.2.0
RP-76 |RP-171224 (0181 |1 F Signalling optimisation for NB-loT Enhancements 14.2.0
2017-09 |RP-77 |RP-171913 (0182 |2 F Clarification on definition of PRS Occasion Group 14.3.0
RP-77 |RP-171914 (0183 |1 F Additional OTDOA Capabilities 14.3.0
RP-77 |RP-171911 |0184 |- F Clarification to GNSS-TimeModelList 14.3.0
RP-77 [RP-171913 0185 (1 F Minor corrections on TS 36.355 for Rel-14 MTC 14.3.0
2017-12 [RP-78 |RP-172616 (0187 |2 F Correction on PRS hopping configuration 14.4.0
2018-03 [RP-79 |RP-180446 (0189 (1 F Segmentation of LPP Messages 14.5.0
2018-04 [RP-79 New version to fix ASN.1 formatting 14.5.1
2018-06 [RP-80 |RP-181235 |0202 (2 F Clarification for NRSRQ reporting with E-CID 14.6.0
2018-06 [RP-80 |RP-181219 (0204 |2 B Introduction of IMU support for OTDOA 15.0.0
RP-80 |[RP-181219 (0205 |1 B Addition of RTK and PPP support 15.0.0
RP-80 |[RP-181219 (0207 |1 B Addition of broadcast of positioning assistance data 15.0.0
RP-80 |RP-181215 (0209 |1 B Addition of NR Support 15.0.0
RP-80 |[RP-181252 (0210 |1 B Addition of NB-loT TDD support 15.0.0
2018-09 |RP-81 |RP-181963 (0215 |1 A Support for NPRS enhancements 15.1.0
RP-81 [RP-181945 0218 (1 F Corrections to TDD in 36.355 15.1.0
RP-81 |RP-181961 [0221 |3 A Correction to RSRQ range in 36.355 15.1.0
RP-81 |[RP-181942 (0222 |1 F OTDOA Assistance Data Request for NR 15.1.0
RP-81 |RP-181960 |0223 |- F LPP clean-up 15.1.0
RP-81 |[RP-181952 (0224 |1 F GAD shapes for high accuracy positioning 15.1.0
RP-81 |RP-181952 (0226 |1 B Positioning SIB value tag and expiration time 15.1.0
2018-12 [RP-82 |RP-182672 (0213 (3 F Addition of TDD UL/DL configuration to OTDOA assistance data 15.2.0
RP-82 |RP-182681 (0228 |2 F Introduction of TDD UL/DL configuration for NB-loT in 36.355 15.2.0
RP-82 |RP-182659 (0229 |3 F SFN offset for OTDOA 15.2.0
RP-82 |[RP-182674 (0230 |1 F Alignment of |E/field names between LPP and RRC specifications 15.2.0
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RP-82 |RP-182672 [0232 |1 F Sensor Assistance Data Elements Correction 15.2.0
2019-03 [RP-83 |RP-190550 |0234 (3 F Stage 2 and stage 3 sensor methods description alignment 15.3.0
2019-06 [RP-84 |RP-191376 (0239 |1 F Minor corrections on NR Support 15.4.0
RP-84 |RP-191384 |0240 (4 F Periodic assistance data transfer with cell ID change procedure 15.4.0
2019-09 [RP-85 |RP-192196 0243 (1 F Distinguishing Location Source when sensor method is used 15.5.0
NOTE: The table above will not be further updated in the future. It shows all TS 36.355 CRs taken over into
TS 37.355v1.0.0.
Change history of TS 37.355
Date TSG #|TSG Doc. |CR Rev |Cat [Subject/Comment New
version
2019-12 [RP-86 |RP-192450 |- - - TS 36.355 v15.5.0 contents was transferred into this new TS 37.355 as by |1.0.0
definition 36 series specifications cover E-UTRA/LTE only aspects and
multi-RAT aspects need to be covered in 37 series specifications.
The only changes compared to TS 36.355 v15.5.0:
- new 37 series TS number is added: TS 37.355
- "Evolved Universal Terrestrial Radio Access (E-UTRA)" is removed from
the TS title as beginning with Rel-15 TS 36.355 needs to cover also NR
- clarification in the Scope clause that this TS covers radio access
technologies E-UTRA/LTE and NR
- the CR history table of TS 36.355 was kept for easier reference of all
changes included in TS 37.355 but a new CR history table was added for
TS 37.355.
2019-12 [RP-86 The approved version upgraded to v15.0.0 by MCC. 15.0.0
2020-03 [RP-87 |RP-200367 |0001 (2 C Addition of broadcast of barometric pressure assistance data 16.0.0
RP-87 |RP-200357 (0002 |1 F Sensor Provide Location Information Elements Correction 16.0.0
RP-87 |RP-200365 (0247 |8 B CR of TS 37.355 for introducing NavIC in LTE — core part 16.0.0
RP-87 |RP-200357 (0248 |1 B Introduction of B1C signal in BDS system in A-GNSS 16.0.0
RP-87 |[RP-200367 (0249 |1 C Addition of broadcast TBS assistance data 16.0.0
RP-87 |RP-200345 [0250 |2 B Introduction of NR positioning 16.0.0
RP-87 |RP-200357 [0252 |1 B Introducing support for GNSS Integer Ambiguity Level Indications 16.0.0
2020-07 [RP-88 |RP-201196 |0257 (2 F Introduction of NavIC Keplerian set |IE 16.1.0
RP-88 |RP-201190 [0259 |1 F Update B1l signal ICD file to v3.0 in BDS system in A-GNSS 16.1.0
RP-88 |RP-201175 0260 |- F LPP Clean-Up 16.1.0
RP-88 |RP-201175 [0261 |1 B Introduction of Release-16 UE positioning capabilities 16.1.0
2020-09 [RP-89 |RP-201989 |0272 |- F LPP miscellaneous corrections 16.2.0
2020-12 [RP-90 |RP-202775 0274 |- F Clarification of quality and time stamp for RSTD measurements 16.3.0
RP-90 |RP-202789 [0280 |2 F Correction of hanging ASN.1 code after END 16.3.0
RP-90 |RP-202775 0282 |- F Correction on LPP spec 16.3.0
2021-03 [RP-91 |RP-210695 (0284 |1 F Corrections on the field description of commonlEsProvideAssistanceData [16.4.0
in TS37.355
2021-06 |RP-92 |RP-211474 (0288 |4 F LPP Layer interaction with lower layers for Positioning Frequency layer 16.5.0
and Measurement Gap
RP-92 |RP-211482 (0292 |3 F Correction to the need code for downlink LPP message-R16 16.5.0
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