ETSITS 100 392-18-1 vi.1.1 o0s-02)

Technical Specification

Terrestrial Trunked Radio (TETRA);

Voice plus Data (V+D) and Direct Mode Operation (DMO);
Part 18: Air interface optimized applications;

Sub-part 1: Location Information Protocol (LIP)

D




2 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

Reference
DTS/TETRA-03142

Keywords
TETRA, V4D, location

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, please send your comment to one of the following services:
http://portal.etsi.org/chaircor/ETSI_support.asp

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2005.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
http://portal.etsi.org/chaircor/ETSI_support.asp

3 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

Contents

Intellectual Property RIGNES.........oo et 7
0 Yo (o SRS 7
1 o010 SRS 8
2 REFEIBINCES ...ttt sttt e et et et e e e bt e bt e bt s b e se e be st e st e st e benbenbeneenbentenees 8
3 Definitions and aDbrEVIBLIONS.........c.viieie ettt e e e tesreeeesneeneeseesneeneeseeenes 8
31 D= T aT] (0] PO P TP PR UPTPRUSUSII 8
3.2 ADDIEVIBLIONS ...ttt et b b h ekt e e e e se e e bt e bt eh e eh e et e e e bt e b e e Rt e Re e e e e e besheebenneeneennen 9
4 Location information ProtOCOL..........cceieeii ettt s e st e s beeaesreenaenbesreas 10
41 LT 0T SRR 10
4.2 Location information protocol SyStem arChitECIUNe. ..........ocviiriiiiirier e 10
4.3 Location information protocol SErViCe ESCITPIION. ......cuiiieirieietereee ettt 13
431 (€1 o IS o= PSR 13
432 Services avallabl@ al the LIP-SAP ........o ettt sttt ettt e sbe e enee e eneas 13
4.3.3 Service PrimitiveS @ the LIP-SAP ... b e bbb 14
434 Service primitive parameters at the LIP-SAP ............o e 15
435 AP (=0 [=-ot T ) 1o 15
5 Location information protoCol dESCIIPLION........cciiieiiiiee ettt reereas 15
5.1 Description of information ElEMENES...........coii it e e esre e teeeeeneesnes 15
511 General on accuraCieS and UNCEIAIMNTIES ...........eieeieeiere ettt e e s te e sresae e enee e eneas 15
512 ACKNOWI EOGEMENE FEOUESE. ...ttt sttt b et b st b et b et s b st b e e 15
513 BaSIC PAMAIMELENS. ...ttt bbb et b e b e bt b e bt bbb et bRt b bbb 15
514 (@0Tg 1T (= o =Y PR 15
515 Direction of travel and direction Of travel BCCUrACY .........cccoireiiiriiserr e 16
5.1.6 Horizontal position and horizontal POSItiON @CCUIACY ........cceieeieeieeiee e 16
5.1.7 Horizontal velocity and horizontal VEIOCItY @CCUIACY ........ccvieeiieiieie e eee et 16
5.1.8 Location altitude and [ocation altitude BCCUIACY ........ccueieerieiee et se e e st te e snee e 16
519 Location information AESHINGLTON.........c..eiiieiietieeeeee ettt e b et e et sae b e e e 16
5.1.10 L OCAtiON MESSAGE FEFEIEINCE. ... e iee ettt te e s s e s e e te e ee e atesseessaesteesseeteenseeneenneesnes 17
5.1.11 [0 T0r= 1T TR g == S 17
5112 MaXimMUM INFOMMBLTON GO ......cveiveeete ittt ettt b et b e bbb et b e bt sb st 17
5.1.13 MaximUuM rePOrtiNg diSTANCE ........c.eiteieeiiie ettt e et b e 17
5114 MaXimMUM FEPOITING TNEEIVA ......c.eeiieiieeiete e ettt b e et eb e et sb e et 17
5.1.15 M AXI MU FESPONSE LIMIE. ...ttt sttt bbbt b e bbb bt b e bt b e e bt b e ne et ebese et eb e e 17
5.1.16 MinimMUM repOrting INEEIVEL ..........ooiiiieee bbb et s b e bt sb e n s 17
5117 REBSON FOF SENTING. ...+ttt ettt b et b e bt b et b e st et be st et b st 17
5.1.18 S 10 1Y =SSR 18
5.1.19 S0 111 o 1 18
5.1.20 LS8 (LSS0 1= o U =" B 18
5121 S U] 1= P PO TP PRUSRRRP 18
5.1.22 IS o] 0 1] 2= 18
5.1.23 Terminal or 10CatioN IAENEITICALION ........ooiii e 19
5124 THIOOES AEFINITION. ...t b et b bbbt bbb bbb 19
5.1.25 LI g0 e 1 ¢SO PP PSR PT SRV 19
5.1.26 VB OCTEY TYJI. ettt ettt bbbt bbb £ bbb bbb et R bbb Rt b b 19
5.1.27 Vertical velocity and Vertical VEIOCITY GCCUFBLY ........covieruiriieriirieises ettt 19
5.2 INFOMMEETON FLOWS....... ettt sttt ettt e be et e s aeen e e e et e seeseeeaeeneeneeneeneees 20
521 General N iNFOrMELTION FIOWS ........oouiiiiieieee e bbbt et b e ene e e 20
5.2.2 Pre-programmed M'S SENTiNG MEPOIS .......cccueieiieeseeseeeee e see e eseesteeseeeae e e s e e sse e teenteenteeteeneesneesnes 20
523 Pre-programmed M S sending reports and receiving acknowledgement...........cccccvvvveereeveeseeseesee e 21
524 M S reCEiVING DASIC PAIrAMELENS ... .occui i cee ettt te et e e e s e sae e s te e teenteeseesseessaeseenseenseeneenneesnns 21
525 MS receiving basic parameters and SenNdiNg FESPONSE ......c..eevveerieeieeiieesee e see e ete e e e see e e sreesaesneesnes 22
5.2.6 MS repOorting DaSIC PArAMELEYS ......c..ee e st e e e e e raesr e e te e be e teenteeneesneennes 22
527 MS receiving immediate report request and SENAiNG FESPONSE .......couerveuerierieerereee et 23

ETSI



4 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

5.2.8 MS receiving immediate report request and asking acknowledgement ...........cccecveeeeeeveeseeseeseesee e 23
5.2.9 MS receiving trigger definitions and Sending FEPOIS.........ueiieiiere e 24
5.2.10 MS receiving trigger definitions and sending reports and asking acknowledgements..............ccccceevvenee. 25
5211 MS receiving trigger definitions and sending ModifiCation............coovevieceeieseesece e 26
5.2.12 MS receiving trigger definitions and refeCting trgOErS ....oocv e iee e e 26
5.2.13 MS receiving trigger definitions and sending reports to other location information destination................ 27
5214 MS receiving trigger definitions via location server and sending reports to another location

INFOrMatiON AESHINGLION .......eeeeee et ettt e e e se e st aeeaeeseeeesbeseesbesneeneeneen 28
5215 THIGOES TEIMOVAL ...ttt bbbt b b a bbbt e e e st e b e e et e b et eb e b 29
5.2.16 R gTe oS g (= ool Ty To TO OO P SO RUT ST 29
5217 Location rePorting €NaIING ... .. oo bbb bbb 30
5.2.18 Location reporting diSAbliNg ........cviue et e et e e reeae e enes 30
5219 AlTOCELTION OF BNEITIES.....eeeeteeeeieee e bbbttt et b e bt b e e e e e b e sbeebesseene e e ennees 30
53 PIOCEAUIES....... ettt bt bbbt e e s e e b e sh e eh e e b e e h e e h e e s e a b e 1e e e b e e Rt eh e e ne e e e b sheebesaeene e e enrenes 31
531 REGHONS IO FIOW CHAIS ...t e b et e bbb st e e e e 31
5.3.2 General ON CONLIOl MESSAGES .....eeeveereeteriesieseeseeesteesteeeeaseesseeseesteaseesseesseesseeaseanseassessennsessseessenssesnsesnsesnes 31
533 Accuracy CONtrol iN CONLIOl MESSAGES ......c.veeueerieesieeseetesieeseeseesteesseesseaseesseesseeteesesseesseesseesseesssessensseessees 32
534 General 0N 10CatioN rEPOIT SENAING .......ceerriirierieiet ettt st b e e e b e e b b seebesbeneeneas 32
535 General 0N 10CatiON FEPOIT FECEPLION. .......civiieeirteietertee ettt sttt et b e e b e ebe b e e ebesbeneenens 32
536 MS Sending UNSOIiCItEA FEPOITS. .......c.eitireeiiitereeie sttt e et b e bt n e 33
537 M S reCeiVING DASIC PArBMELES ..ottt ettt b e bbbt b e et bbb n e 33
538 M S repOrting DaSiC PArIMELENS ..ottt ettt b et b e et b e bt eb e 33
539 MS Sending IMMEAIBEE FEPOIS .......covirieiiterieeete ettt b bbbt b et et sb e bbb 33
5.3.10 MS sending immediate rEPOI FEQUESE .......ccueeiieii e ee st steete e s s sae e s reeae e e s raess e e te e seeeeenseeneesnnesnns 33
53.11 Triggered report reqQUESE SENUIMNG ......ooveieeeeeriesieesee st e steesaeesesseessees e e seessesseesseesseesseesseenseenseessessenssenssees 34
5.3.12 MS receiving triggered rePOMS FEUESES .....cvievieee e etees et e steetesee e s sae st e eaeesaessaess e e teense e teenteeneesneesnes 34
5.3.13 VISR o [TaTo R igTe o< =0 = o] £ TP 35
5.3.14 MS reCeiVING triggErEd FEPOMS ... ..eieeieeseeste e et et e st e e e e e etesaeeseesaeesaeesseenaeeseeeseasseenteeseenseenseeneesneesnns 35
5.3.15 Triggered report reception iN 1OCAION SEIVEN ........ccvici it re et e e e sraennees 35
5.3.16 THIGOES TEIMOVAL ...ttt b bbb bbb et bt e e e st b e e st e bt nb e b 35
5.3.17 REPOI LHIGUEN TEUESE .......eeeeteite ettt ettt b et b e bbbt b e bbb e et b e e et b e b et eb e b 35
5.3.18 Location report enable/diSable FEQUESL ...........coiriiiiire e bbb 35
5.3.19 Trigger CONfiQUIEtiON MEOUESE ......couieeeireiteierterte sttt ettt bbbt b et b et b et e et b e et 36
5.3.20 Trigger and report tyPe INEEIECHTIONS. .......coueiiirieieeier bbbttt 36
5321 L OCaLi ON MESSAPE FEFEIENCE USAGE. ... e cueeueeuretertesterieettetete st ste st sieebe s e eseseesaesbesaesbe s e eseeseessebesaesbesneennennens 36
6 Location information protocol coding reqUIrEMENES..........ccvieeieieeiie et e 37
6.1 General 0N COOING FMEOUITEIMENTS.........ccveitieieeeeeseeseesteesteeteeee e e steeste e te e teesesseesseesseesseeseanseenseessesseessenssees 37
6.2 Location information protocol PDU description tabl€S..........ceceieeieeiie e 37
6.2.1 SHORT LOCATION REPORT PDU......ccciiiciiitiietiitesietesteseete et st e e ssesae e steseesessesassessessssessessssessessesens 37
6.2.2 LONG LOCATION REPORT PDU.....ccocitiiiieieiieiee sttt st st ste e seste e seste e ssestessenenns 38
6.2.3 LOCATION REPORT ACKNOWLEDGEMENT PDU.....c.coiitiieiieieeieriese st reee e neeee e 38
6.2.4 BASIC LOCATION PARAMETERS REQUEST PDU .....coiiiiiieieieie e 39
6.2.5 BASIC LOCATION PARAMETERS RESPONSE PDU .....ccoiiiieieieie et 40
6.2.6 REPORT BASIC LOCATION PARAMETERS REQUEST PDU.......ccccooiiiirineenenieee e 41
6.2.7 REPORT BASIC LOCATION PARAMETERS RESPONSE PDU......cccooeiiiirieinesieeee e 41
6.2.8 ADD/MODIFY TRIGGER REQUEST PDU........ccoiiiiririiieiniiieeseese sttt 42
6.2.9 ADD/MODIFY TRIGGER RESPONSE PDU........ccctiiiiinieiriieesieseesiesee sttt ees 43
6.2.10 REMOVE TRIGGER REQUEST PDU .....ccoiiiiiiiiirieieie ettt st sttt 44
6.2.11 REMOVE TRIGGER RESPONSE PDU .......cccoiiiiiiiiiinieiesieriee sttt st 44
6.2.12 REPORT TRIGGERS REQUEST PDU........cciciiiiiiiiesieiste ettt sttt et st e st sae e s saessenens 44
6.2.13 REPORT TRIGGER RESPONSE PDU .......cccoiiiiieiiiieiee sttt st sa st sa e st snene e 45
6.2.14 LOCATION REPORTING ENABLE/DISABLE REQUEST PDU .....cccoooiiiiiieeieeee e 46
6.2.15 LOCATION REPORTING ENABLE/DISABLE RESPONSE PDU ......cccooiiiiieieree e 46
6.2.16 IMMEDIATE LOCATION REPORT REQUEST PDU ......ccccooieiiiiiieiee et 47
6.3 Location information protocol PDU information €lemMentS..........cccoieerrnericineneeenieseeeseee s 47
6.3.1 ACKNOWI EAGEMENE FEQUESL........eceeieeeeetietee e e ettt e e ste et e eteeseesseesteesteesteenteeneesneesneesseanseenseeneensennsensenn 47
6.3.2 Address or identifiCalioN TYPE.......ccueeiecieeee ettt e s e s esreesaeenteenteenteenaeereesraenreas 48
6.3.3 N 1 = S 48
6.34 CONFIABNCE TEVEL ...t b e e bt h et b e se b e bt e et et et e sb e b e e aeene e e ennes 49
6.3.5 DITECHION Of TrAVEL ... bbb st b e bbbt et e e sb ke sbesb e e e enneneea 49
6.3.6 Direction Of traVel EXTENAEM. .........coeiieeee e bttt e b sae b e e e 49

ETSI



6.3.7

6.3.8

6.3.9

6.3.10
6.3.11
6.3.12
6.3.13
6.3.14
6.3.15
6.3.16
6.3.17
6.3.18
6.3.19
6.3.20
6.3.21
6.3.22
6.3.23
6.3.24
6.3.25
6.3.26
6.3.27
6.3.28
6.3.29
6.3.30
6.3.31
6.3.32
6.3.33
6.3.34
6.3.35
6.3.36
6.3.37
6.3.38
6.3.39
6.3.40
6.3.41
6.3.42
6.3.43
6.3.44
6.3.45
6.3.46
6.3.47
6.3.48
6.3.49
6.3.50
6.3.51
6.3.52
6.3.53
6.3.54
6.3.55
6.3.56
6.3.57
6.3.58
6.3.59
6.3.60
6.3.61
6.3.62
6.3.63
6.3.64
6.3.65
6.3.66
6.3.67
6.3.68

5 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

DireCtion Of traVEl GCCUIBCY .......coieeiieeeeeisieste et etese s ee st te s te e s e saeesteeaeesaeesaesseeste e seeteenseeneesneesnes 50
Direction of travel and direction Of travel @CCUIACY ........ccvvcveieeieeii ettt e et 50
Direction Of travel UNCEMAINLY ........coveiiieeieeeeieseee e ee et ste e et esre e te e e e tesre e seereeseeneesneesnes 50
Extended USer defiNeO Gata...........ooiiiiireeeeie et e e et sa e sb e ne e 50
External SUDSCIIDEr NUMDEY ..o bbbt 50
L P 0 0 0 = P 51
L = 0 0o ST 51
HOrZONtal POSITION BCCUIACY .....covieeuiitieeiisterieie ettt sttt st b et b et b e et s bese et bbb et 51
Horizontal position and horizontal POSItION @CCUIBECY ........coerveuerierieerierieie ettt 52
HOriZoNtal POSITION UNCEITAINTY ........cueiteeeieetireeie sttt sttt sttt st se et st se et b e 52
HOFIZONEA VEIOCITY ...ttt ettt b et b e et b bbb 52
HOriZONtal VEIOCITY @CCUFBCY .....eovveeiiceiceeisieste et ete sttt ae e s sae e te e enaeereaste e te e be e teenteeneesneennes 53
Horizontal velocity and horizontal VEIOCItY @CCUIACY ........ccuvieeieeiiere et cee e 54
Horizontal velocity and VErtiCal VEIOCITY .........c.ocieiiieiicie ettt 54
Horizontal velocity and vertical velocity With UNCErtaiNty .........ccccceevveciriceiseesece e 54
Horizontal velocity and vertical velocity with direction of travel extended and uncertainty...................... 54
Horizontal VEIOCITY UNCEITAINLY .......ccueieieeieieeteeseeie ettt e st et te s e sre e be e teeneeneesneennes 55
Horizontal velocity with direction of travel extended.............oooireiiiiriiienc e 55
Horizontal velocity with direction of travel extended and UNCEItaINLY ...........ccovvereenennienense e 55
Horizontal velOCity With UNCEITEINTY .........ccoreiiirieiiie e 55
TS =T 1P 56
Yo o 1SS TSP 56
Y= o 0 1SS TP 56
I 11 10 o PSP 56
LOCALION BILITUTR ...ttt ettt b b h e bttt e e e e etk sb e eb e e st e se e e e nb e besbesb e e e ennenrea 57
LOCAtiON AlLITUAE @CCUIBEY .....eeveeieeeei et ceeetee st et eteete st e et e e e s sae s e saeesaeeeeenaesseesseenseesteesseeseenseeneesneennes 57
Location altitude and [ocation altitude BCCUIACY ........ccueieerieiee e e et se e ettt e ee e 58
Location altitude UNCEITAINLY ........cccvieieieeisieste et eesie s e e e te e s sae et e e naesseesreesbeeste e seeseenseeneesneennes 58
[0 To= 1[0 - o TR SO PRURURURPRRN 58
[0 To= o) o ot o = ST 58
LOCation CIrCle With @ltITUAE ..........ooeeee ettt sae b e eneeneens 59
Location circle with altitude and UNCEMAINTY ...........coiiieiiiireee e 59
[0 To= (0] o = - P RRRN 59
(o or= 1 To g = 11T o =T U TSSO P TSRS TRUR T 60
Location ellipse With @ltItUAE..........ccuiiieieece et ettt re e e e e 60
Location ellipse with altitude and UNCEIAINLY .........ccccveiieii e e 60
Location information AESHINGLTON.........c..ciiieiiitieeeeee ettt sb et se et sae b e e e 61
L OCAtiON MESSAGE FEFEIEINCE. ... e eee ettt ettt te et e e s e st e teeaeenteeaaessaeste e seeseenseeneenneennes 61
[0 1o T oo ] | 61
[Iolor= 1Yol olol] g 1aF=TaTo I o o1 ] (0] = o o) P 61
Location POiNt With @ITITUAE...........coveiiieeieeee bbb bbb 62
Location reporting €nable flagS .......c.oieeiie e 62
(o or= 1 To g I 7= o TSSOSO PSRV PSSP 63
(0] g0 1 (1 o [OOSR SO P TSP TSR PSR 63
MaXimMUM INFOMMBLTON GO .....ccveiveeeie ittt ettt b e bbbt b et b e bt nb e n e 63
MaximUuM rePOrtiNg QiSTANCE ........c.eiueieeiiite et bbbttt e et sb e 64
Maximum rePOITiNG INTEIVAL ........cueiee et e e s e re et e et e e be e seeteeneesneennes 64
M aXi UM FESPONSE LM .....vvesveeteestee e et e ee st et e st e st e e e et eestesseesseesaeesaeesaeenseeneeanseeseesseenteeseensennsesneesnnesnes 64
MinimMUM rePOTING INEEIVEL........ccve e e e st e e e et eeraesreeste e be e teeseeneesnnennes 65
Y AN S PSP SPS 65
MNI + SSI + external sUDSCIiDEr NUMDEY ..o e 65
NF= T (X o) ooz 1 [o] o AU STOTPRURTURURPRRN 65
NAIME SEIVEL TYPB ...t e e e s e e e e e se e s r e e s b e e b e e n e s e e e san e e 66
(@0 =g 7= 1P 66
PDU TYPB ..ot e e e e h e n e e e 66
PDU tYPE EXEENSION ...ttt sttt ettt ettt b et b e bbbt b e s bt bt s b et e b b et e st e b e ne et eb e st et et e b 67
0TS Lo = 1 o P RRRN 67
e 0] N 0] = e [ oo P 68
S 10 1Y =SSR 69
RS0 (LSS0 o g €= |1 ] = o S 69
S0 111 o 1 69
RESUIT COUE........eee ettt bt s e bt et bt h e ae et ese e b e se e eb e s st ese et e b e nbesbeebe e e enneneea 70

ETSI



6 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

6.3.69 SDSHYPE-L VBIUE ..ottt ettt sttt ettt ettt ettt s b et et e st et et e s ee e ebe st e e et e sbe e ebesbeneenenbeneenens 71
6.3.70 S SO PRSPPSTN 71
6.3.71 SSI + external SUDSCIIDEr NUMDEY ... e e 71
6.3.72 RS = =110 =S 71
6.3.73 S U] 1= OO P PR PR USORR 72
6.3.74 SEBIUS VBIUB....... ettt b b ettt b e bbbt e he e s e e e e b e sbesh e e bt s bt eh e e e e b e besbeebeeneenne s entas 72
6.3.75 SEOP ANGIE ettt bbb e h b e R R R R R e Rt h e e e bt R et be b e e ene b neenea 72
6.3.76 RS (! o 1] 11 TSSOSO PP O ST PP PSPPI 72
6.3.77 Terminal or 10CatioN IAENEITICALION ........ooiii e 73
6.3.78 TIME EIGPSEA. ...ttt bbbt bbb bbb e bbb et b n e 73
6.3.79 THME OF POSITION. ..ttt b bbb bbbt b et e bt b e b st eb e bt e b b e 74
6.3.80 L0010 = - ST O SO P PP U PR PRSPPI 74
6.3.81 LI L1107/ =SS 74
6.3.82 Trigger definition (0NE-SNOL/FECUITING) .....eiveeiieieeieeccee e st este e ete st et e e e teseesraesreesreenseeneeeneeensessansseesnens 75
6.3.83 LI To = = .01 7= USSR 75
6.3.84 Trigger type (ONE-SNO/FECUITING) ...eecveerieeieeieiieseesee st esteeaeessesseesseeteestesssesseesseesseesseeseenseensesssnssenssenssens 76
6.3.85 TriQQEr LYPE (FECUITING) «uveeveeueeeeeeeeeesteesteeteestesseesseesseesseesseenseassesseesseesseesseassesseesseesseesseesseensesnseansnssenssenssens 77
6.3.86 TYPE 5 & EMENt IABNTIFIEN ...ttt bbb 77
6.3.87 TyPe Of @OITIONGA] HBEA. .....c.eveeeeeieiet bbb bbb 78
6.3.88 WSS e (o = o =1 - P RRN 78
6.3.89 W RIOCIEY GBI ....eveteeeeeet ettt bbbt b e h b st bt b et eh e b e b et b et b e b 78
6.3.90 VB OCTEY TYJI. ettt ettt bbbt bbb £ bbb bbb et R bbb Rt b b 78
6.3.91 VEITICA VEIOCITY ...ttt bbb bbbt b bbb bbbt 79
6.3.92 VErtiCal VEIOCITY BCCUIACY ....veivieeiiesieeiesieseesee st esteeee s e ste e teesteestesseesteesteestesseesseesaeesaeenseenseenseensessenssenssens 79
6.3.93 Vertical velocity and vertical VEIOCITY @CCUIBEY ........ceeiveeiueieesiesieesiesieseeseeesteesaesessseesseeaeeaessaessaesseeseens 80
6.3.94 Vertical VEIOCITY UNCEITAINTY ......cc.eeiieiieeie e seesee ettt et e e te e s e e sreeaeeneesneenseenseenseenaeenenssaesnens 80
6.4 Type 5information €lement deSCIIPLION. ........ccceiie et e e s esae e reeaeenaeeneesreesneas 80
6.4.1 Type 5 information element defiNitioN ............cooe e e 80
6.4.2 TYPE S & eMENt IENGLN.......ooeeee e st e et e e r et e et enaeeraenraenrees 80
6.4.3 Type 5 element [eNgth EXEENSION .......c.oiiiiiiie bbb e 81
6.4.4 Type 5 iNfOrmMation ElEMENL. ..o bbbt bbbt b e 81
6.5 Geographical Shape JESCIIPLIONS ........c.cciiieere ettt st b et b e e 81
7 IMPIEMENLati ON FEQUITEIMENES. ... .eiieieeeieee ettt ettt eie e eeeesee st e tesseeseesreesesseeneesseeneesseeneeseesseeneensensens 81
Annex A (informative): Example of trigger PrioritieS .......coveiiiereneeeeesesese e 82
Y R I T 1= g o o YR = 11 o P 82
Annex B (informative): Use of location message refer eNCe ... 84
B.1 Potential usage of 10Cation MESSAgE rEfEIENCE ........ccvviierie e 84
[ TS 0] Y USRS 85

ETSI



7 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, 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 (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, 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 ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword
This Technical Specification (TS) has been produced by ETSI Project Terrestrial Trunked Radio (TETRA).
The present document is part 18 of amulti- part deliverable covering the Voice plus Data (V+D), asidentified below:
EN 300392-1: "Genera network design”;
EN 300 392-2: "Air Interface (Al)";
EN 300 392-3: "Interworking at the Inter-System Interface (1SI)";
ETS 300 392-4: "Gateways basic operation”;
EN 300 392-5: "Peripheral Equipment Interface (PEI)";
EN 300 392-7: "Security";
EN 300 392-9: "Genera requirements for supplementary services';
EN 300 392-10: "Supplementary services stage 1";
EN 300 392-11: "Supplementary services stage 2";
EN 300 392-12: "Supplementary services stage 3";
ETS 300 392-13 "SDL model of the Air Interface (Al)";
ETS 300 392-14 "Protocol Implementation Conformance Statement (PICS) proforma specification”;
TS 100 392-15: "TETRA frequency bands, duplex spacings and channel numbering”;
TS 100 392-16: "Network Performance Metrics";
TR 100 392-17: "TETRA V+D and DMO specifications’;
TS 100 392-18: " Air interface optimized applications”;
Sub-part 1. " Location Information Protocol (LI1P)".

NOTE: Part 10, sub-part 15 (Transfer of control), part 13 (SDL) and part 14 (PICS) of this multipart deliverable
are of status "historical” and are not maintained.
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1 Scope

The present document defines Location Information Protocol that is optimized for TETRA air interface. It defines
services:

. Unsolicited location information reporting;
. Immediate |ocation information reporting;

. Triggered location information reporting.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

* References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subsequent revisions do not apply.
¢ For anon-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1] ETSI EN 300 392-1: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 1:
General network design”.

[2] ETSI EN 300 392-2: "Terrestrial Trunked Radio (TETRA); Voice plus Data (V+D); Part 2: Air
Interface (Al)".

[3] ETSI TR 102 021-4: "Terrestrial Trunked Radio (TETRA); User Requirement Specification
TETRA Release 2; Part 4: Air Interface Enhancements’.

[4] IETF RFC 791: "Internet Protocol; DARPA internet program; Protocol specification".

[5] IETF RFC 3513: "Internet Protocol address Version 6 (IPv6) Addressing Architecture”.

[6] ETSI TS 123 032: "Digital cellular telecommunications system (Phase 2+); Universal Mobile

Telecommunications System (UMTS); Universal Geographical Area Description (GAD)".

3 Definitions and abbreviations

3.1 Definitions
For the purposes of the present document, the terms and definitions given in EN 300 392-2 [2] and the following apply:
accuracy: requirement on error of location information in location information requests

location server: entity that collects and optionally stores location information and sends location information reports to
its clients
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TETRA domain: all entities that are addressed using TETRA defined addresses and understand the binary format of
the Location Information Protocol
NOTE: Thisdefinition may cover entities that are not controlled by TETRA security features.

uncertainty: error estimation of location information in location information reports

3.2 Abbreviations
For the purposes of the present document, the following abbreviations apply:

C Conditional

DMO Direct Mode Operation

ENE East North East

ESE East South East

FE Functional Entity

GSsl Group Short Subscriber Identity

GTS Group TETRA Subscriber Identity

IPv4 Internet Protocol version 4

IPv6 Internet Protocol version 6

ISSI Individual Short Subscriber Identity

TSI Individual TETRA Subscriber Identity

LIP Location Information Protocol

M Mandatory

M-bit More-bit

MNI Mobile Network Identity

MS Mobile Station

NE North East

NNE North North East

NNW North North West

NW North West

0] Optional

O-hit Optional-bit

PDU Protocol Data Unit

ra Relationship between original location information source and location information controlling
entity

rb: Relationship between original location information source and location information destination

rc. Relationship between original location information source and location server

rd: Relationship between location server and location information controlling entity

re; Relationship between location server and location information destination

rf: Relationship between the location server in the TETRA domain to the location information
controlling entity outside the TETRA domain

rg: Relationship between the location server in the TETRA domain to the location information
destination entity outside the TETRA domain

rh: Relationship between the location server in the TETRA domain to the location information source
outside the TETRA domain

SDS Short Data Service

SDS-TL Short Data Service-Transport Layer

SDS-TL SAP  Short Data Service-Transport Layer Service Access Point

SE South East

SSE South South East

Ssl Short Subscriber Identity

SSW South South West

SW South West

SNDCP SAP  SubNetwork Dependent Convergence Protocol Service Access Point

SU Subscriber Unit

TMO Trunked Mode Operation

URL Universal Resource Locator

WGS84 World Geodetic System 1984 [http://www.wgs84.com)|

WNW West North West

wWsw West South West

ETSI


http://www.wgs84.com/

10 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

4 Location information protocol

4.1 General

The location information protocol (LIP) isaTETRA air interface optimized, application layer protocol that can utilize
various transport mechanisms.

The location information protocol may use SDS-TL service at SDS-TL SAP, refer to EN 300 392-2 [2], clauses 29.1.1
and 29.5.12 in the case of TETRA MS, though it does not use SDS-TL transport mechanismsto ensure delivery. The
same protocol can use packet data at SNDCP SAP as defined in EN 300 392-2 [2] clause 28 in the case of TETRA MS.

The location information protocol is location determination technology independent, supports awide variety of location
applications and at the same time optimizes usage of air interface resources. The resource optimization considers both
message size and the number of messages, particularly for location reporting. The message size optimization is

a compromise between the number bits available and user needs, refer to TR 102 021-4 [3], clause 4.4. As aresult the
present document defines two basic location reports:

e Short location report; and
e Long location report.

Thefirst isageneral report with restricted information elements and with restricted resolution for some of them. The
second provides more flexibility and resolution.

In addition to the location reports the present document defines " control messages' to set and modify M 'S behaviour and
initiate sending of location reports.

The location information protocol can be used in various system configurations including:
¢ MStoMS communication;
e MStolocation server communication;
e Location server to MS communication.

NOTE: Although LIP supports direct MS to individual MS communication; the use of it is discouraged as the
optimized air interface usage may be compromised. One possibility to maintain air interface optimization
isthe use of a group address as the destination address.

4.2 Location information protocol system architecture

Location information may be needed in various entities of the TETRA network or outside the TETRA domain. Physical
entities identified for the purpose of the present document are:

e Mobile Station (MS) and location accessory providing or using location information;

¢ Location server inside the TETRA domain collecting location information and providing it to clients;
e Location server outside the TETRA domain;

e Entity outside the TETRA domain providing or using location information.

The functions and services that alocation server providesto it clients are outside the scope of the present document and
any configuration may be used e.g. a dispatcher station can act as alocation server.

A location server outside the TETRA domain may communicate with entities in the TETRA domain using the protocol
defined in the present document or e.g. alocation server inside the TETRA domain may act as a protocol converter and
communicate with the location server or client entities outside the TETRA domain using other protocols. The other
protocols are outside the scope of the present document.
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The location information exchange contains scenarios.

MSto MS location information exchange without any action in any other entities.

MS to location server inside the TETRA domain, where MSis the source of location information and the
location server may send requests for it.

Location server to MS, where the location server has location information of athird party, and MS asks for
that location information or the location server distributes the third party location information to MS.

Location server to MS, where the location server has location information of the requesting M S due a network
based location determination, and M S asks for that location information.

Location server to any entity outside the TETRA domain.
Any entity outside the TETRA domain to location server.

Location server or MS may control location information sending triggers and define location information
destination.

Some of the scenarios contain security and privacy risks and may not be supported in all systems. Security and privacy
issues are outside the scope of the present document.

For the purposes of the present document, the TETRA domain consists of entities that are addressable using TETRA
addressing and understand the location information protocol LIP in the binary format of the protocol.

For the purposes of the present document, entities are considered to be outside the TETRA domain when they use and
provide location information, but do not support the binary format used in the TETRA location information protocol
LIP. They may use any other location information protocol. Any converters between LIP and any other |ocation
information protocol are outside the scope of the present document.

For the purposes of the present document protocol Functional Entities (FE) are used in some clauses instead of physical

entities:

FE1:
FE2:
FE3:
FE4:

Location information source;
L ocation server;
L ocation requester;

L ocation information destination

The following relationships exit between these FEs:

ra

rb:
rc.
rd:
re:

rf:

rg:

rh:

Relationship between original location information source and location information controlling
entity (also referred to as location requester);

Relationship between original location information source and location information destination;
Relationship between original location information source and location server;

Relationship between location server and location information controlling entity;

Relationship between location server and location information destination;

Relationship between the location server in the TETRA domain to the location information
controlling entity outside the TETRA domain;

Relationship between the location server in the TETRA domain to the location information
destination entity outside the TETRA domain;

Relationship between the location server in the TETRA domain to the location information source
outside the TETRA domain.

Figures 4.1 to 4.6 define typical scenarios for the location information protocol usage.
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Infigure 4.1 the location server FE2 acts as |ocation information controlling entity (FE3) and as location information
destination (FE4).

Location info source Location server

rc
FE1 FE2

TETRA domain
Figure 4.1: Simple system with location server in TETRA domain
In figure 4.2 location regquester FE3 controls location information source directly and location information reports are

sent directly to the location information destination FE4. In figure 4.3 location requester FE3 and location information
destination FE4 use the same TETRA address.

Location info source Location requester Location info destination
rb

TETRA domain

Figure 4.2: System where FE3 and FE4 are different in TETRA domain

Location info source Location requester / destination

ra, rb
FE1 FE3/4

TETRA domain

Figure 4.3: System where FE3 and FE4 are the same in TETRA domain

Infigure 4.4 location server FE2 controls access to the location information source FE1 and distributes location
information. In this scenario location server FE2 acts as controller of the location information source on behalf of
location requester FE3 and the location information destination on behalf of FE4. There can be multiple location
requesters and location information destinations with relationship to the location server. In this case the number of
messages is optimized on relationship rc but is not necessarily optimized on the relationships rd and re. The mediation
between multiple FE3's and FE4's is responsibility of the location server FE2 and is outside the scope of the present
document.

Location info source Location server Location requester Location info destination
re

TETRA domain

Figure 4.4: System with location server and identified requester and information destination
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In figure 4.5 both location requester FE3 and location information destination FE4 are outside the TETRA domain. In
this case the protocols for relationships rf and rg are outside the scope of the present document and location server FE2
performs the necessary conversions.

Location info source Location server Location requester Location info destination
1
9

]
]
1
TETRA domain y Non-TETRA domain

Figure 4.5: System with a Location server accessed from outside TETRA Domain

Infigure 4.6 location source FE1 is outside TETRA domain and the protocol for relationship rh is outside the scope of
the present document.

Location info destination Location server Location requester Location info source
rh

(oD

1
1
1
TETRA domain ' Non-TETRA domain

Figure 4.6: System with location source outside TETRA domain

4.3 Location information protocol service description

4.3.1  General on services
The location information protocol can support multiple services. Typical services are:

. Unsolicited reporting, location information source sends location reports as defined by pre-programming,
without any request;

. Immediate reporting, location information requester asks for alocation report from the location information
source or from alocation server and the source or location server sends one report "immediately”;

. Triggered reporting, location information requester sends trigger definitions to the information source or to a
location server, and the source or location server sends location information reports as invoked by the defined
triggers.

NOTE: Sometriggers may interact and limit which reports are sent.

The location information protocol optimizes the use of location reports sent by the information source over the air
interface. As aresult these location information reports are location service independent, and all services use the same
location reports. It is possible to indicate the report type.

4.3.2 Services available at the LIP-SAP

FE1 may support unsolicited reporting of itslocation by sending location information reports as defined by
pre-programming. FE1may ask for and receive acknowledgements to the reports.

FE1 may support immediate reporting of its location by receiving immediate report requests and responding with
location information reports. FE1 may ask for and receive acknowledgements to the location information reports. FE1
may reject or ignore immediate report requests from some requesting entities.
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FE1 may support triggered reporting of its location by receiving trigger definitions and sending location information
reports when trigger conditions are met. FE1 may confirm and modify e.g. accuracy requirements of the received
trigger setting by sending an acknowledgement. FE1 may ask for and receive acknowledgements to the location
information reports. For triggered reporting FE1 may support one or more trigger setting entities, but always sends
location information reports to the defined single address.FE1 may combine triggers set by various trigger setting
entities or may reject or ignore trigger settings from some entities. The method of combining triggersis outside the
scope of the present document.

FE3 may support sending of immediate report requests and FE4 may support reception of location information reports.
FE3 may support sending of triggered report requests and FE4 may support reception of location information reports.

FE2 may support reception of unsolicited location information reports from any number of FE1s and sending of
acknowledgementsif requested.

FE2 may support sending of immediate report requests to FE1s, reception of resulting location information report and
sending of acknowledgements.

FE2 may support sending of triggered report requests to FE1s, reception of resulting location information reports and
sending of acknowledgements.

FE2 may support unsolicited reporting of the location of an FE1 to any number of FE4s and may ask for and receive
acknowledgements.

FE2 may support immediate reporting of the location of an FE1 to an FE4 and may ask for and receive an
acknowledgement.

FE2 may support triggered reporting of the location of an FE1 by receiving trigger definitions from FE3s and sending
location information reports to FE4s when trigger conditions are met. FE2 may confirm and modify e.g. accuracy
requirements of the received trigger setting by sending an acknowledgement. FE2 may ask for and receive
acknowledgements to the location information reports. FE2 may support multiple trigger setting entities FE3 and may
send location reports to multiple FE4. FE2 should combine the triggers set by multiple FE3s for the same FE1 before
passing on to FEL.

Intypical TETRA systems FE1 will be an MS. In some systems an MS may be FE3 and/or FE4. Although FE2 could be
an MS, it ismore likely to be aline connected device.

4.3.3 Service primitives at the LIP-SAP

Service primitives at the LIP-SAP define service access. This service primitive definition assumes that the entity using
these service primitives gets all trigger invocations by other means and those are outside the scope of the present
document.

LIP-Report request: this primitive is used to send unsolicited, immediate and triggered location information reports.
L1P-Report indication: this primitive is used to receive location information reports.

LIP-Report response: this primitiveis used to send acknowledgements.

LIP-Report confirmation: this primitive is used to receive acknowledgements to location information reports.
LIP-Immediate report request: thisprimitiveis used to send immediate location report requests.

LIP-Immediate report indication: this primitive is used to receive immediate |ocation information report requests.
LIP-Configurerequest: this primitive is used to send location information configuration.
LIP-Configureindication: this primitive is used to receive location information configuration.

LIP-Configure response: this primitive is used to send response to the location information configuration.
LIP-Configure confirmation: this primitiveis used to receive response to the location information configuration.
LIP-Trigger request: thisprimitiveis used to send trigger settings.

LIP-Trigger indication: this primitiveis used to receive location trigger settings.
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LIP-Trigger response: this primitive is used to acknowledge location trigger settings.

LIP-Trigger confirmation: this primitive is used to receive trigger settings acknowledgements.

4.3.4 Service primitive parameters at the LIP-SAP

As the present document does not define a physical access to the LIP-SAP, the description of the conceptual service
primitivesis minimized and the service primitive parameters are implied by the information elementsin the PDUSs, refer
to clause 6.3.

4.3.5 State description

The location information protocol uses asingle state at the FE that does not link request and response together. At that
state LIP sends and receives all the service primitives and PDUSs. If it isimportant for an application to get e.g. response
to a specific request or receive an acknowledgement before proceeding, then the application should use a suitable state
machine or other means to make that possible.

5 Location information protocol description

5.1 Description of information elements

51.1 General on accuracies and uncertainties

Related to accuracies and uncertainties there is a probability that the actual value is within the indicated value range.
Confidence level can explicitly define that probability in some cases. In al other cases a certain confidence level is
assumed. For the purposes of the present document the assumed confidence level is set to be one sigma probability
(68 %), refer to clause 5.1.4. An application including the location determination equipment may define another value.
Management of those valuesis outside the scope of the present document.

NOTE: Typica TETRA applications should behave properly with one sigma confidence level; on the other hand
e.g. inland surveying three sigma probability is often used as the required confidence level.
5.1.2  Acknowledgement request
Acknowledgement request shall define whether a confirmation is expected for the message.

NOTE 1: Acknowledgement request in a"request" control message means that confirmation of receipt is requested
using the corresponding "response” control message. Acknowledgement request in along location report
means that confirmation of receipt is requested using alocation report acknowledgement. Immediate
location report request does not support acknowledgement request as receipt is confirmed by the related
location report.

NOTE 2: Behaviour on failure to receive arequested confirmation is not defined.

5.1.3 Basic parameters

Basic parameters shall define which information elements will be included in location reports as a minimum. The basic
parameters may also define accuracy requirements and whether uncertainty information will be included in the location
reports. The basic parameters may be defined by M S personalization and over the air interface. The defined basic
parameters are valid until replaced by another definition, and are not reset during power off/on cycle.

514 Confidence level

Confidence level shall define the probability that the actual value iswithin the indicated value range e.g. within the
ellipse defined in the Location ellipse information element in alocation information report.
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5.1.5 Direction of travel and direction of travel accuracy

The direction of travel and direction of travel accuracy information element defines reporting requirements for direction
of travel and direction of travel uncertainty, and defines accuracy requirements for the direction of travel determination.
Presence of this information element implies that horizontal velocity and direction of travel information elements shall
be included in related location reports. Return val ue indicates whether horizontal velocity uncertainty and direction of
travel uncertainty information elements shall also be included in related location reports, containing the achieved values
at the defined confidence level. Optionally requested and/or required direction of travel accuracy values may be
included and if present shall define the accuracy requirement for direction of travel determination.

5.1.6 Horizontal position and horizontal position accuracy

The horizontal position and horizontal position accuracy information element defines reporting requirements for
horizontal position uncertainty and defines accuracy requirements for horizontal position determination. Return value
indicates whether horizontal position uncertainty shall be included in related location reports in addition to horizontal
position. Preferred shape indicates whether reporting horizontal position uncertainty asacircleis preferred, or reporting
as an ellipse or other shape is allowed.

NOTE: By default, each location report contains longitude and latitude (horizontal position) independently of this
information element.

Optionally requested and/or required horizontal position accuracy values may be included and, if present, shall define
the accuracy requirement for horizontal position determination.

In the case that alocation information report contains an ellipse uncertainty definition, the horizontal position accuracy
defines half of the major axis value instead of the circle radius. In the case that a position report contains an arc
uncertainty definition, the horizontal position accuracy defines half of the maximum uncertainty dimension measured
from the centre of the uncertainty area (defined as mean of the inner and outer radius and mean angle).

5.1.7 Horizontal velocity and horizontal velocity accuracy

The horizontal velocity and horizontal velocity accuracy information element defines reporting requirements for
horizontal velocity and horizontal velocity uncertainty, and defines accuracy requirements for the horizontal velocity
determination. Presence of thisinformation element implies that horizontal velocity information element shall be
included in related location reports. Return value indicates whether horizontal velocity uncertainty information element
shall also beincluded in related location reports, containing the achieved value at the defined confidence level.
Optionally requested and/or required horizontal velocity accuracy values may be included and if present shall define the
accuracy requirement for horizontal velocity determination.

5.1.8 Location altitude and location altitude accuracy

The location atitude and location atitude accuracy information element defines reporting requirements for location
atitude and location altitude uncertainty, and defines accuracy requirements for the altitude determination. Presence of
this information element implies that location atitude information element shall be included in related location reports.
Return value indicates whether |ocation atitude uncertainty information element shall also be included in related
location reports, containing the achieved value at the defined confidence level. Location altitude type shall indicate the
altitude reference. Optionally requested and/or required location altitude accuracy values may be included and if present
shall define the accuracy requirement for altitude determination.

5.1.9 Location information destination

Location information destination shall define the address to which M S shall send location report or reports. The address
can be one of:

e ITSlorISSI
e GTSl of GSSI
* [PvdorlPv6

e External subscriber number
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e |ITSl or ISS| and external subscriber number

¢ URL supported by name servers

5.1.10 Location message reference

Location message reference shall define areference for the location information defined by application. It may be a
sequential message numbering or other reference. User requirements define it as a consecutive numbering of location
reports, refer to TR 102 021-4 [3], clause 4.4.8, table 2 and to annex B of the present document.

5.1.11 Location shape

Location shape shall define pre-defined combination of location information parameters and their uncertainties.

5.1.12 Maximum information age

Maximum information age shall define how old the location information may be in related location reports. If the
location information is older than defined by the maximum information age, then a new location determination should
be performed.

5.1.13 Maximum reporting distance

Maximum reporting distance shall define how far from the previous reported location the MS can travel before it should
send another location information report. If there is another location information report under preparation e.g. location
determination takes a long time due to requested accuracy, then the MS should wait until that report is ready and send
only the one that was under preparation.

NOTE: Sending of any location report to the concerned location information destination will reset maximum
reporting distance counting (i.e. this location becomes the previously reported location).

5.1.14 Maximum reporting interval

The maximum reporting interval shall define that the MS should send alocation report when the time elapsed since
previous location report exceeds the maximum reporting interval. If there is another location report under preparation
e.g. location determination takes along time due to requested accuracy, then the M S should wait until that report is
ready and send only the one that was under preparation.

NOTE: Sending of any location report to the concerned location information destination will reset maximum
reporting interval counting (i.e. restart the time since previous location report).

5.1.15 Maximum response time

M aximum response time shall define how long the MSis allowed to spend making the location determination before
sending alocation information report. In the case that the accuracy to the required confidence level is achieved before
the maximum response time, then the location report should be sent at that time. Otherwise if the maximum timeis
reached without achieving the accuracy and/or confidence level, then the location report should be sent including an
indication of the achieved accuracy and/or confidence level. Refer to requested/required interaction clause 5.1.20.

5.1.16 Minimum reporting interval
The minimum reporting interval controls how often MS normally can send location information reports, to try to avoid
overloading the air interface. It defines how much time needs to elapse after a location information report before the

next report may be sent. In order to manage specia situations, such as emergency, certain exceptions are defined, refer
to clause 5.3.20.

5.1.17 Reason for sending

Reason for sending shall define why MSis sending alocation report, refer to clause 6.3.64.
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5.1.18 Report type

Report type shall define preferred report contents at general level including time.

5.1.19 Request priority

Request priority shall define the priority of the related location report compared to other reports when the reporting
event occurs when a position determination is already being made or before the minimum reporting period has elapsed.

5.1.20 Requested/required

This information element with the corresponding accuracy values shall define how much effort the M S should use in
the location determination and how the MS should behave if the defined accuracy is not achieved within maximum
response time, refer to clause 5.1.15.

When the requested and/or required accuracy is achieved, the corresponding return info information element indicates
whether the achieved uncertainty shall be included in the location information report.

When the requested and/or required accuracy is not achieved on one or more parameters, the M S shall include those
uncertainty information elements in the location information report, even if those were not requested by the return info
setting. In the required case M S shall aso include result code "required accuracy not achieved”. The result code
indicates to the receiving applications that they should check the relevant uncertainty information element values, if the
achieved accuracy isimportant to them.

If one or more requested positioning or velocity parameter is not available at al, then the MS shall send alocation
information report containing available information without result code.

If one or more required positioning or velocity parameter is not available at all, then the M S shall send alocation
information report containing available information with aresult code.

NOTE: Thisrequested/required (best effort/assured, must-be-satisfied) functionality may be different to other
location information reporting standards, as the location information, if available at all, isincluded in the

error message.

5.1.21 Starttime

Start time shall define when triggered location reporting should start. If not present, then the triggers should be active
immediately.

In the start and stop time definitions "day" is the day of the month as presented in regular calendar i.e. in February "day"
can have value 1 to 28 in normal years or 29 in leap years. The timeisintended to point to avalue that is between
current time and "one month” from current time. If the value of the "day" and the other parts of the time is less than the
current date, then the "day" refers to the same value "day" of the next month. Due to the different number of daysin
various months and leap years the time range is limited to the end of the next month. E.g. if the "day" is set at the 31st
of January in normal yearsto "29" or "30", then the day shall be considered to be"28".

If stop time occurs before start time, then the start time shall be set to the current time.

NOTE: Thiscan happen when start time has already passed, so it looks asif it isin the next month.

5.1.22 Stop time

Stop time shall define when triggered location reporting should end and all trigger information related to that stop time
should be invalidated. If not present, then reporting should continue until further information. Refer to clause 5.1.21 on
the possible time span.
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5.1.23 Terminal or location identification

Terminal or location identification shall define the target of control messages and location information source in
location report or reports. The address can be one of:

e ITSl orlISS

* GTSl of GSSI

e |PvdorlPv6

e External subscriber number

e |TSl or ISS| and external subscriber number

Name of location

5.1.24 Trigger definition

Trigger definition shall define atrigger and whether it is one-shot or recurrent. Some of the triggers may be either
one-shot or recurrent. One-shot report means that reporting due to that trigger is stopped after sending the location
report due to the first trigger event. Recurrent report means that a location information report is sent for each trigger
event until stop time is reached.

5.1.25 Trigger type

Trigger type parameter shall define events when location reports should be sent. Some of the trigger types have
parameters that define value or valuesthe trigger e.g.:

e Statusvalue (for trigger type Status);

e Location circle (for trigger type Approaching point);

e Location point (for trigger type Arrival at point);

e SDStype 1 vaue (for trigger type SDStype 1 entered).
Refer to clause 6.3.84.

5.1.26 Velocity type

Velocity type shall define pre-defined combination of velocity information parameters and their uncertainties, refer to
clause 6.3.90.

5.1.27 Vertical velocity and vertical velocity accuracy

The vertical velocity and vertical velocity accuracy information element defines reporting requirements for vertical
velocity and vertical velocity uncertainty, and defines accuracy requirements for the vertical velocity determination.
Presence of thisinformation element implies that vertical velocity information elements shall be included in related
location reports. Return val ue indicates whether vertical velocity uncertainty information element shall also be included
in related location reports, containing the achieved values at the defined confidence level. Optionally requested and/or
required vertical velocity accuracy values may be included and if present shall define the accuracy requirement for
vertical velocity determination.

NOTE: Useof the vertical velocity and vertical velocity accuracy information element implies that horizontal
velocity and horizontal velocity uncertainty will be included in the location information report due to the
available velocity types, refer to clause 6.3.90. In order to define horizontal velocity accuracy the
Horizontal velocity and horizontal velocity accuracy information element is required.
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5.2 Information flows

521 General on information flows

The information flows in clauses 5.2.2 to 5.2.18 present typical implementations of |ocation information protocol
services. The service primitives are defined in clause 4.3. The information flows use the PDU names as defined in
clause 6.2 or descriptive names, if no PDU is defined in the present protocol.

The trigger events may originate from different sources. Some may originate from the communication device such as
change of serving cell or loss of communication. Some are due to user action such as typing status value. Some may be
generated in the protocol entity or in the location determination device such as maximum reporting distance. Some are
based on timersinside the LIP entity such as maximum reporting interval. The present document identifies those
instances and actions due to those in the protocol, but the trigger information collection and transport to the protocol
entity is outside the scope of the present document and are not presented in the information flow charts.

5.2.2 Pre-programmed MS sending reports

MS may support unsolicited reporting by sending location information reports as defined by pre-programming, refer to
figure 5.1.

MS Destination

) (e

SHORT LOCATION
LIP-Report request {101 REPORT 401 LIP-Report indication

\
\ 4

NOTE:  Pre-programmed MS may send also LONG LOCATION REPORT PDUs.

Figure 5.1: Pre-programmed MS sending reports
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5.2.3 Pre-programmed MS sending reports and receiving
acknowledgement

MS may support unsolicited reporting by sending location information reports as defined by pre-programming and MS

may ask and receive acknowledgements to the reports, refer to figure 5.2. When SHORT LOCATION REPORT PDU is

used, then the sending of the LOCATION REPORT ACKNOWLEDGEMENT PDU is controlled by the service user at
the location information destination and is outside the scope of the present document.

MS Destination

o (e

LONG LOCATION
LIP-Report request 101 REPORT 401 LIP-Report indication

LOCATION REPORT
LIP-Report confirmation (102 = ACKNOWLEDGEMENT |402 LIP-Report response

NOTE: Pre-programmed MS may send also SHORT LOCATION REPORT PDUs.

Figure 5.2: Pre-programmed MS sending reports and receiving acknowledgement

5.2.4 MS receiving basic parameters

MS may receive basic configuration as presented in figure 5.3. LIP entity stores the parameters for further usage.

MS Configuring entity

@ \ B3

BASIC LOCATION
LIP-Configure indication  [103| ~ PARAMETERS REQUEST |[301 LIP-Configure request

Figure 5.3: MS receiving basic parameters
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5.2.5 MS receiving basic parameters and sending response

MS may receive basic configuration and send acknowledgement to it as presented in figure 5.4. MS may indicate in the
LIP-Configure response changes to the basic parameters. The LIP-Configure response may reject or modify the basic

parameters. LIP entity may also ignore the L1P-Configure indication especially, when it originates from an unauthorized
source.

MS Configuring entity
) (res

BASIC LOCATION

< LIP-Configure indication 104< PARAMETERS REQUEST 302< LIP-Configure request

BASIC LOCATION
LIP-Configure response (105 PARAMETERS RESPONSE _|303| LIP-Configure confirmation

>

>

Figure 5.4: MS receiving basic parameters and sending response to it

5.2.6 MS reporting basic parameters

MS may receive arequest to report basic configuration parameters at any time and respond to it as presented in
figure 5.5

MS Configuring entity

=D =

REPORT BASIC LOCATION
LIP-Configure indication PARAMETERS REQUEST LIP-Configure request

REPORT BASIC LOCATION
LIP-Configure response PARAMETERS RESPONSE LIP-Configure confirmation

Figure 5.5: Basic configuration parameters reporting
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5.2.7 MS receiving immediate report request and sending response

MS may receive immediate |ocation report request and answer to it as presented in figure 5.6. The report type and
contents depend on the basic parameters and specific parameters in the LI P-lmmediate report indication.

MS Requesting and receiving entity

FEl/ @3/4

IMMEDIATE LOCATION
_ LIP-Immediate report indication |108|, REPORT REQUEST 306|, LIP-Immediate report request

SHORT LOCATION

LIP-Report request 109 REPORT, see note 403 LIP-Report indication

v
v
v

NOTE: MS may send LONG LOCATION REPORT instead, depending on the basic parameters and what
information is requested in the LIP-Immediate report indication.

Figure 5.6: MS receiving and sending reports due to an immediate location report request

5.2.8 MS receiving immediate report request and asking
acknowledgement

MS may support immediate reporting by receiving immediate report requests and responding with location information
reports. MS may ask for and receive acknowledgements to the location information reports. Refer to figure 5.7. The
location information report acknowledgement requests can be sent in long location information reports.

MS Requesting and receiving entity

FEl/ @3/4

IMMEDIATE LOCATION

_ LIP-Immediate report indication |108|. REPORT REQUEST 306|, LIP-Immediate report request

LONG LOCATION
LIP-Report request | 110 REPORT | 404 LIP-Report indication

>

LOCATION REPORT
LIP-Report confirmation 111, ACKNOWLEDGEMENT 405, LIP-Report response

A

Figure 5.7: MS receiving immediate report request and asking acknowledgement
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5.2.9 MS receiving trigger definitions and sending reports

MS may support triggered reporting by receiving trigger definitions and sending location information reports when
trigger conditions are met, refer to figure 5.8.

MS Requesting and receiving entity
FEl/ ESM
ADD/MODIFY
P LIP-Trigger indication 112], TRIGGER REQUEST 307, LIP-Trigger request

LONG LOCATION

LIP-Report request 113 REPORT, see note | 406 LIP-Report indication -
...etc. ...etc. ...etc.
LONG LOCATION
LIP-Report request <| 113 REPORT, see note .| 406 LIP-Report indication <

NOTE: MS may send SHORT LOCATION REPORT instead, depending on the basic parameters and what
information is requested in the LIP-Trigger indication.

Figure 5.8: MS receiving trigger definitions and sending reports
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5.2.10 MS receiving trigger definitions and sending reports and asking
acknowledgements

MS may support triggered reporting by receiving trigger definitions and sending location information reports when
trigger conditions are met. MS may ask and receive acknowledgements to the location information reports, refer to

figure 5.9.
MS Requesting and receiving entity
Y O
ADD/MODIFY
L LIP-Trigger indication 112], TRIGGER REQUEST 307 LIP-Trigger request
LONG LOCATION
LIP-Report request <114 REPORT, see note .| 407 LIP-Report indication -
LOCATION REPORT
. LIP-Report confirmation 111, ACKNOWLEDGEMENT 408 LIP-Report response
...etc. ...etc. ...etc.
LONG LOCATION
LIP-Report request < 113 REPORT, see note | 406 LIP-Report indication -

NOTE:
each report.

MS may ask the location report acknowledgements in the LONG LOCATION REPORT independently for

Figure 5.9: MS receiving trigger definitions and sending reports and asking acknowledgements
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5.2.11 MS receiving trigger definitions and sending modification

Requesting entity ask MS to confirm the triggers or MS may confirm and modify the received trigger setting by sending
acknowledgement as presented in figure 5.10.

MS Requesting and receiving entity
ADD/MODIFY
. LIP-Trigger indication 112}, TRIGGER REQUEST 307\, LIP-Trigger request
ADD/MODIFY
LIP-Trigger response <115 TRIGGER RESPONSE  |308 LIP-Trigger confirmation -

LONG LOCATION
LIP-Report request 113 REPORT, see note 406 LIP-Report indication

\ 4

v
v

..etc. ...etc. ...etc.

NOTE: MS may send SHORT LOCATION REPORT instead, depending on the basic parameters and what
information is requested in the LIP-Trigger indication.

Figure 5.10: MS receiving trigger definitions and sending modification and reports

5.2.12 MS receiving trigger definitions and rejecting triggers

LIP may reject the received trigger setting by sending acknowledgement as presented in figure 5.11. The LIP may also
ignore the LIP-Trigger indication without sending any LIP-Trigger response especialy, when the LIP-Trigger
indication originates from an unauthorized source.

MS Requesting and receiving entity
Ty N
ADD/MODIFY
LIP-Trigger indication 112, TRIGGER REQUEST 307, LIP-Trigger request
ADD/MODIFY
LIP-Trigger response .| 116 TRIGGER RESPONSE _|309 LIP-Trigger confirmation R

Figure 5.11: MS receiving trigger definitions and rejecting triggers
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5.2.13 MS receiving trigger definitions and sending reports to other location
information destination

The location requester and location information destination may be different entities as presented in figure 5.12.

MS Location requester Location info destination

FEl/ \FES FE4

BASIC LOCATION
LIP-Configure indication |104| PARAMETERS REQUEST |302 LIP-Configure request

BASIC LOCATION
LIP-Configure response _| 105| PARAMETERS RESPONSE _|303 LIP-Configure confirmation_

ADD/MODIFY
. LIP-Trigger indication 112|, TRIGGER REQUEST, 307|, LIP-Trigger request
D see note 1
LONG LOCATION
LIP-Reportrequest o 113 REPORT, see note 2 > 406/ LIP-Reportindication >
...etc. ...etc. ...efc.

NOTE 1: The location requester may also ask for ADD/MODIFY TRIGGER RESPONSE PDU in the ADD/MODIFY
TRIGGER PDUs, refer to figure 5.10.

NOTE 2: MS may ask from the location information destination a location report acknowledgement in the LONG
LOCATION REPORT PDU independently for each report, refer to figure 5.9.

Figure 5.12: MS receiving trigger definitions and
sending reports to another location information destination
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5.2.14 MS receiving trigger definitions via location server and sending
reports to another location information destination

The location requester and location information destination may be different entities and there may be a server as
presented in figure 5.13.

MS Location server Location requester Location info destination
FE1 @ \FES FE4

BASIC LOCATION BASIC LOCATION
104| PARAMETERS REQUEST |104( PARAMETERS REQUEST [302 LIP-Configure request

BASIC LOCATION BASIC LOCATION

105/ PARAMETERS RESPONSE[105]| PARAMETERS RESPONSE, 303 LIP-Configure confirmation,

ADD/MODIFY ADD/MODIFY
112|, TRIGGER REQUEST, |112|  TRIGGER REQUEST, 307, LIP-Trigger request
see note 1 see note 1
LONG LOCATION LONG LOCATION
113 REPORT,seenote2 J|113 REPORT, see note 2 > 406[_LIP-Reportindication
...efc. ...etc. ...etc.

NOTE 1: The location requester may also ask for ADD/MODIFY TRIGGER RESPONSE PDU in the ADD/MODIFY
TRIGGER PDUs, refer to figure 5.10.

NOTE 2: MS may ask from the location server a location report acknowledgement in the LONG LOCATION
REPORT PDU independently for each report, refer to figure 5.9. The location server may ask from the
location information destination a location report acknowledgement in the LONG LOCATION REPORT
PDU independently for each report. Whether the location server returns a LOCATION REPORT
ACKNOWLEDGEMENT PDU to the MS immediately or waits for an acknowledgement from the location
destination is outside the scope of the present document.

NOTE 3: Service primitives to the left of FE1 are the same as in figure 5.12.

Figure 5.13: MS receiving trigger definitions via location server and
sending reports to another location information destination
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5.2.15 Trigger removal

Controlling entity may remove atrigger or triggers at any time as presented in figure 5.14. MS continues sending
triggered location reports, if there are any remaining triggers.

MS Requesting and receiving entity
FEl/ QESM

REMOVE TRIGGER
P LIP-Trigger indication 117|, REQUEST 310, LIP-Trigger request

REMOVE TRIGGER
LIP-Trigger response o118 RESPONSE 311 LIP-Trigger confirmation .

A
y

LONG LOCATION
LIP-Report request 113 REPORT, see note 406 LIP-Report indication -

v
v

..etc. ...etc. ...etc.

NOTE: MS may send SHORT LOCATION REPORT depending on the basic parameters and what information is
requested in the LIP-Report request.

Figure 5.14: Trigger removal

5.2.16 Trigger reporting

Controlling entity may request triggers from the MS at any time as presented in figure 5.15.

MS Requesting and receiving entity

REPORT TRIGGERS
LIP-Trigger indication 119 REQUEST 312 LIP-Trigger request

REPORT TRIGGERS
LIP-Trigger response 120 RESPONSE 313 LIP-Trigger confirmation

Figure 5.15: Trigger reporting
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5.2.17 Location reporting enabling

Controlling entity may enable triggered location reporting at any time as presented in figure 5.16.

MS Requesting and receiving entity
FEl/ EBM

LOCATION REPORTING
LIP-Trigger indication 121|, ENABLE/DISABLE REQUEST |314|, LIP-Trigger request

A

LOCATION REPORTING

LIP-Trigger response 122 ENABLE/DISABLE RESPONSE_[(315 LIP-Trigger confirmation

v

LONG LOCATION
LIP-Report request 113 REPORT, see note 406 LIP-Report indication

v
v

..etc. ...etc. ...etc.

NOTE: MS may send SHORT LOCATION REPORT depending on the basic parameters and what information is
requested in the LIP-Report request.

Figure 5.16: Location reporting enabling

5.2.18 Location reporting disabling

Controlling entity may disable triggered location reporting at any time as presented in figure 5.17. MS stops sending
triggered location reports.

MS Requesting and receiving entity

@ \FE3/4

LOCATION REPORTING
LIP-Trigger indication 124 ENABLE/DISABLE REQUEST |317 LIP-Trigger request

LOCATION REPORTING
LIP-Trigger response 125 ENABLE/DISABLE RESPONSE_|318 LIP-Trigger confirmation

Figure 5.17: Location reporting disabling

5.2.19 Allocation of entities

In the flow chartsin figures 5.1 t0 5.17 "M S" was used as a physical allocation to FE1. The location information source
from the requesting FE3 and receiving entity FE4 point of view can also be alocation information server FE2.

The location information server may also be in the role of the requesting FE3 and receiving FE4 entities.

MS may aso be in any other role of the entities presented in figures 5.1 to 5.17. E.g. in figure 5.6 M S as FE3/4 may
support sending of immediate report requests and reception of location reports. MS may support sending of triggered
report requests and reception of location reports as entity FE3/4 in figure 5.8.
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In systems extending to domain outside TETRA domain the roles of information entities are in principle the same asin
figures 5.1 to 5.17, but the information flows to and from the external entities may use other PDUs than shown in the
information flows.

5.3 Procedures

5.3.1 Relations to flow charts

The procedures refer to the flow chart action numbers as needed. Some of the actions in the flow charts are not
described as those should be self-evident and do not contain any requirements.

5.3.2 General on control messages

The controlling entity may define how M S (or any other physical allocation to FE1) should report itslocation. The
report request functionality may contain two steps. The first one sets basic parameter values that are applicable to all
reports. The second step isin the form of report requests containing the immediate or trigger definition, but may also
contain specific parameter values for this request or trigger. Some or all of the basic parameters may be
pre-programmed into M S in which case immediate and triggered requests can be sent without a previous basic
parameters setting.

Basic parameters and trigger parameters interact as follows:

. Trigger parameters are inherited from the basic parametersi.e. if atrigger definition does not contain any
parameters, then the basic parameters are used.

- If the basic parameters are modified during lifetime of the trigger definition, then the changes shall be
immediately valid for the inherited trigger parameter as well.

- If the basic parameter is removed (by new definition of basic parameters) during lifetime of the trigger
definition, then the inherited parameter shall also be removed from the trigger definition.

. If the trigger definition contains a parameter that is also defined in the basic parameters, then the parameter's
valuein thetrigger definition shall be used for the lifetime of that trigger.

- The basic parameter shall not be affected due to the trigger definition.

- If the basic parameter definition is modified or removed during lifetime of the trigger definition, then the
trigger definition shall not be changed.

. If trigger definition contains a parameter that is not in the basic parameters, then that parameter shall be valid
for the lifetime of the trigger definition.

- The basic parameter shall not be defined due to thistrigger definition.

- If that basic parameter is defined or later modified during lifetime of the trigger definition, then the
trigger definition shall not be changed.

The basic parameters shall be inherited with the same rules used for the immediate |ocation reports.

All location information reports should by default contain a"point” i.e. longitude and latitude information and therefore
control messages do not contain information elements to request a point.

EXAMPLE: When no location related parameter is defined in the basic parameters, then location point with
atitude is requested by including only altitude in the request.

NOTE: Although location information report can be without longitude and latitude information elements, the
present document does not define any method to ask for alocation information report without longitude
and latitude information.
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5.3.3  Accuracy control in control messages
There are two accuracy related control issues in the control messages:
e which accuracy is requested/required in the location or velocity determination; and

¢ whether the achieved accuracy i.e. measurement uncertainty shall be included in the location information report
or not.

NOTE: Requester'sindependent control of the requested/required accuracy and whether uncertainty information
will be included in the report is specific to TETRA. That capability allows a better control of uplink air
interface resource usage.

Uncertainty of alocation point (on the WGS84 reference ellipsoid) is defined as the horizontal distance from that point.
In the report request a single number defines the horizontal accuracy requirement. In the reports the achieved accuracy
i.e. uncertainty can be expressed as a single number in the "circle” shape and with a set of numbersin the "ellipse" and
"arc" shapes.

Accuracy requirement can be defined in the basic parameters, in the trigger definition or in the immediate location
report request. The same inheritance rules apply as defined in clause 5.3.2.

If no accuracy is defined then "best effort” is used as default value.

In the report requests a (requested/required) accuracy shall be defined explicitly, if it replaces existing accuracy
requirement.

In the PDU information element encoding the request for inclusion of location parameter and its uncertainty parameter
is combined with the accuracy information into a single information element that also includes requested/required
control. Presence of that combined information element indicates firstly that the main parameter who's accuracy is
defined is requested, secondly what accuracy should be used in the parameter value measurement and thirdly whether
the uncertainty information element is requested to be included in the location information report.

It isunder further study how M S should behave, when the same location information parameter have at the same time
different accuracy values for requested and required accuracies.

5.3.4  General on location report sending

The reporting entity should generate location reports as set by the parameters defined in the requesting PDU, in the
basic parameters and in the parameters for triggers and immediate reports, refer to clause 5.3.2. The reporting entity
may use existing location information or may need to request location information from the location determination
entity before it can construct the location report. The actions for acquiring the location information are outside scope of
the present document.

Refer to clause 5.1.20 for accuracy requirements and maximum response time interactions.

The reporting entity may ignore report requests due to security or privacy reasons. Alternatively the reporting entity
may send aLONG LOCATION REPORT PDU without location information but containing an applicable result code.
5.35 General on location report reception

Upon reception of alocation report the receiving entity should check whether the report matches with the request, if
any. The checking may be necessary especially when the request contained e.g. accuracy requirements. If the report
sending entity has failed to achieve the required accuracy, then the report sending entity normally sends the achieved
accuracy information and that will indicate that the requested accuracy requirement was not met, refer to clause 5.3.4.

The receiving entity may receive more location reports than it is requesting. The related application may use the
location information as is suitable to it. The application should tolerate the reception of extralocation reports.
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The receiving entity may receive less location reports than it is requesting. E.g. instead of receiving a report based on
the maximum reporting distance it may receive emergency condition location report. Application should tolerate and
use, when possible, location reports that are sent for other reasons than those requested by that application.

NOTE: Triggered reporting restrictions do not normally affect the sending of immediate reports and an
application may use that feature to get location reports remembering that air interface resource may be
limited.

5.3.6 MS sending unsolicited reports

MS may be programmed to send location reports SHORT LOCATION REPORT PDU or LONG LOCATION
REPORT PDU without any request from other entities as described in action 101 in figures 5.1 and 5.2. The MS may
ask for acknowledgement of the report reception as needed and get back LOCATION REPORT
ACKNOWLEDGEMENT PDU as shown in action 102.

5.3.7 MS receiving basic parameters

MS may receive aBASIC LOCATION PARAMETERS REQUEST PDU at any time as shown in action 103 in
figure 5.3 and action 104 in figure 5.4. The parametersin the received PDU shall replace al the existing basic
parameters and non-included parameters shall be set to "not applicable” values.

If the MSreceived the BASIC LOCATION PARAMETERS REQUEST PDU individually addressed to it and cannot
support some of the requested triggers, parameters or accuracies the M S should send BASIC LOCATION
PARAMETERS RESPONSE PDU with result " Accepted, but some of the triggers or accuracies are modified or not
supported”, and containing supported triggers and parameters and accuracies to be used in report sending processin the
BASIC LOCATION PARAMETERS RESPONSE PDU. The non-support of a parameter shall be indicated by
non-presence of that parameter, refer to action 105 in figures 5.4 and 5.12. Otherwise if acknowledgement request is
indicated in the received PDU M S shall send as acknowledgement a BASIC LOCATION PARAMETERS RESPONSE
PDU with value "success'.

The basic parameters that M S received and accepted or modified shall be valid until replaced by anew BASIC
LOCATION PARAMETERS REQUEST PDU or when stop timeis reached.

5.3.8 MS reporting basic parameters

MS may receive a REPORT BASIC LOCATION PARAMETERS REQUEST PDU at any time as described in
action 106 in figure 5.5. If MS support the reporting, then it shall response by a REPORT BASIC LOCATION
PARAMETERS RESPONSE PDU, refer action 107.

5.3.9 MS sending immediate reports

Upon reception of an IMMEDIATE LOCATION REPORT REQUEST PDU the location information protocol entity
shall acquire location information as reguested, refer to action 108 in figure 5.6 and clause 5.3.2. The MS shall send a
SHORT LOCATION REPORT or LONG LOCATION REPORT PDU as requested.

In the case the requested or required accuracy was not achieved during the applicable maximum response time, see
requirementsin clause 5.3.4.

MS may request acknowledgement to the location report in the LONG LOCATION REPORT PDU as shown in
action 110 in figure 5.7 and should receive aLOCATION REPORT ACKNOWLEDGEMENT PDU as aresponse, as
inaction 111.

5.3.10 MS sending immediate report request

MS may aso act as the location information requester (FE3) and location report receiving entity (FE4). Refer to
action 306 in figure 5.6 and clause 5.3.2 for an IMMEDIATE LOCATION REPORT REQUEST PDU and reception of
aSHORT LOCATION REPORT PDU or aLONG LOCATION REPORT PDU refer to action 403.

The reporting entity may ask for an acknowledgement to the report as shown in action 404 in figure 5.7 and the MS (as
FE4) should send aLOCATION REPORT ACKNOWLEDGEMENT asin action 405.
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The reporting entity may ignore the IMMEDIATE LOCATION REPORT REQUEST PDU due to security or privacy
reasons. Reporting entity may in that case send aLONG LOCATION REPORT PDU containing an applicable result
code.

5.3.11 Triggered report request sending

The controlling entity requests triggered location reports using an ADD/MODIFY TRIGGER REQUEST PDU as
presented in action 307 in figure 5.8.

In the request a start time, a stop time, and trigger conditions may be specified. If astart timeis specified, it indicates
when reporting should begin. The reporting should occur based on the specified trigger events. If a start timeis not
specified, the current timeisimplied (i.e., the reports should begin as soon as possible, based on the trigger events).

If astop time is specified, it indicates when reporting should end. No specified stop time in this case means the reports
should continue until the trigger condition (if one was specified) ends, or the reporting is explicitly stopped either by the
controlling entity (through sending a REMOV E TRIGGER REQUEST PDU), or by the reporting entity (through
sending location report with result code "user disabled location report sending").

If no other trigger than "maximum reporting interval” trigger is specified, it specifies the interval between successive
reports after the first report takes place. If no other trigger than " maximum reporting distance” trigger is specified, it
specifies that after the first report, future reports should be sent when the location of the original location information
source has changed by at least the specified distance from the previously reported location. However, the minimum
amount of time between successive reports after the first report takes place must be at least the value specified by the
"minimum reporting interval" parameter.

If no other trigger than "maximum reporting interval” and "maximum reporting distance" trigger is specified, after the
first report, location information reports should be sent when either the location of the original location information
source has changed by at least the specified distance from the previously reported location or the interval time is passed
since the previous location report. However, the minimum amount of time between successive reports after the first
report takes place must be at least the val ue specified by the "minimum reporting interval" parameter.

Other triggers are based on particular trigger events occurring. If atime or distance based location report is under
preparation when another trigger event occurs, e.g. due to location determination taking along time, then the MS should
wait until that report is ready and send only that report for the other trigger event. Similarly, if atime or distance based
location report becomes due when areport is under preparation due to another trigger, then again only a single location
report should be sent (due to the other trigger).

If the trigger is specified to be a one-shot trigger, then the trigger shall be removed after sending the location
information report resulting from that trigger, regardless of whether a stop time was defined.

In addition to trigger definitions the ADD/MODIFY TRIGGER REQUEST PDU may define which location and
velocity parameters and their related uncertainties location reports should contain, refer to clause 5.3.3. When the
ADD/MODIFY TRIGGER REQUEST PDU contains accuracy parameter that is different than the one in the existing
basic parameter, then the accuracy defined in the ADD/MODIFY TRIGGER REQUEST PDU shall be applied for that
trigger and only for that trigger, refer to clause 5.3.4.

The controlling entity may ask for trigger definition confirmation and/or MS may send modifications to the triggersin
an ADD/MODIFY TRIGGER RESPONSE PDU shown as actions 307 and 113 in figure 5.10. The reporting MS may
have received basic parameters as described in clause 5.3.7.

5.3.12 MS receiving triggered reports requests

M supporting triggered location report sending may at any time receive ADD/MODIFY TRIGGER REQUEST PDU
and shall store the trigger information for use, and if requested in the " Acknowledgement” information element it shall
send an ADD/MODIFY TRIGGER RESPONSE PDU with result "Accepted”, if MS accepted trigger information.

If the MSreceived the ADD/MODIFY TRIGGER REQUEST PDU individually addressed to it and cannot support
some of the requested triggers, parameters or accuracies the MS should send ADD/MODIFY TRIGGER RESPONSE
PDU with result " Accepted, but some of the triggers or accuracies are modified or not supported”, and containing
supported triggers and parameters and accuracies to be used in report sending process in the ADD/MODIFY TRIGGER
RESPONSE PDU. The non-support of a parameter shall be indicated by non-presence of that parameter, refer to

action 115 in figure 5.10.
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If the M S received the ADD/MODIFY TRIGGER REQUEST PDU individually addressed to it and does not support
any of the triggersin the ADD/MODIFY TRIGGER REQUEST PDU, then M S should send ADD/MODIFY TRIGGER
RESPONSE PDU with result "Triggers not supported” as presented in figure 5.11 action 116.

5.3.13 MS sending triggered reports

After reception of an ADD/MODIFY TRIGGER REQUEST PDU the MS shall start sending location reports as defined
by the triggers and shall take into account trigger interactions as defined in clause 5.3.20, see action 113 in figure 5.8
and in figure 5.9. MS may ask for confirmation as presented in action 114 in figure 5.9. For the interaction between
basic parameters and trigger definitions refer to clause 5.3.2.

MS may be asked to send reportsto a different address than the requesting address as shown figure 5.12. The
communication for the trigger setting is between FE1 and FE3, M S actions 104, 105 and 112. The reports are from FE1
to FE4, MS action 113. Also in this case MS may ask acknowledgements from the location information destination asin
figure 5.9, actions 114 and 111.

5.3.14 MS receiving triggered reports

When MSisintherole of FE3/4, as defined in clause 5.2.19, and it has sent request for atriggered report request as
defined in clause 5.3.11 it should receive triggered reports. Upon reception of atriggered report, SHORT LOCATION
REPORT or LONG LOCATION REPORT PDU, the location information protocol entity in MS passes contents of it
viathe LIP-SAP to the requesting entity, refer to action 406 in figure 5.8. The sending entity may ask for confirmation
as presented in action 407 in figure 5.9 and the M S should return aLOCATION REPORT ACKNOWLEDGEMENT
PDU as presented in action 408.

5.3.15 Triggered report reception in location server

Upon reception of atriggered report, SHORT LOCATION REPORT or LONG LOCATION REPORT PDU, the
location information protocol entity FE4 passes contents of it to the location information destination entity or entities or
stores it for alater use, refer to action 406 in figure 5.8. The sending entity may ask for confirmation as presented in
action 407 in figure 5.9 and the location server should return a LOCATION REPORT ACKNOWLEDGEMENT PDU
as presented in action 408. The actionsin alocation server are outside the scope of the present document.

5.3.16  Trigger removal

MS may receive at any time aREMOVE TRIGGER REQUEST PDU as presented as action 117 in figure 5.14 and if
requested in the " Acknowledgement™ information element it shall send aREMOVE TRIGGER RESPONSE PDU as
shown as action 118. If the acknowledgement is not requested, then M S shall not send any response, but remove the
trigger silently.

5.3.17 Report trigger request
MS may receive at any time a REPORT TRIGGERS REQUEST PDU as presented as action 119 in figure 5.15 and
shall send a REPORT TRIGGERS RESPONSE PDU or PDUs to report all triggers as presented in action 120.

5.3.18 Location report enable/disable request

MS may receive at any time a LOCATION REPORTING ENABLE/DISABLE REQUEST PDU as presented as

action 121 in figure 5.16 for location information reporting enabling and shall start/continue triggered location
information reporting as defined by triggers. If the LOCATION REPORTING ENABLE/DISABLE REQUEST PDU is
for location information reporting disabling as presented as action 124 in figure 5.17, then MS shall stop triggered
location information reporting, but keep trigger definitions.
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5.3.19 Trigger configuration request

At power-on or for any other reason MS may not have a valid set of basic parameters or trigger definitions. In that
situation MS may send to a default address a SHORT LOCATION REPORT PDU containing as the reason for sending
" Subscriber unit asks for transfer initialization configuration”. The M S should then receiver basic parameters and/or
trigger definitions as presented in clauses 5.3.7 and 5.3.12.

5.3.20 Trigger and report type interactions

The location information reporting protocol is designed to minimize number of location reports sent over the air
interface. That causestrigger interactions and less important instances will be combined with more important triggers.
There are also three trigger kind of events:

e Maximum reporting interval;
¢ Maximum reporting distance; and
e Minimum reporting interval.

The first two define the minimum amount of location information reports, when there are no other trigger instances. The
minimum reporting interval on the other hand limits the amount of radio resource usage for location information reports
by suppressing low priority location information reports.

The location information reports due to the maximum reporting interval and the maximum reporting distance instances
may contain another report reason, if the other reason isvalid at that time.

Each location information report sending should re-start interval and distance calculations for triggered reports.

The triggered location information reports del ayed/suppressed due to the minimum reporting interval instance may
contain alower priority reason that was del ayed/suppressed due to the preventive action of the minimum reporting
interval. The location information may either be the current one, or the one that was applicable at the trigger instance. If
time information isincluded into the report, it should be the actual location determination time (time of the trigger
event).

Immediate |ocation information report will be sent independently of the triggered reports. The sending of an immediate
location information report to group addresses or alocation server address should re-start interval and distance
calculations for triggered reports. The immediate location information report may contain more location information
than requested, if the triggered location information reports would contain some information that was not requested in
the immediate location information report request. That would minimize number of situations where atriggered
location information report would be sent after minimum reporting interval to honour al information elements for
triggered location information reports.

NOTE: Itisoutside the present document how M S know which addresses are group and location server
addresses, except the destination address defined in the basic parameters.

There may be cases were the MS may not have to wait to the end of the minimum reporting interval. For example MS
may send location information report before power off, when entering TX1 mode, when entering to emergency mode.
Whether M S sends |ocation information reports on those instances is outside the scope of the present document, refer to
annex A that present potentia priorities of triggers.

5.3.21 Location message reference usage

The use of location message reference is optional. Annex B defines a possible usage.
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6 Location information protocol coding requirements

6.1 General on coding requirements

The location information protocol sets strict requirements on the PDU encoding so that the maximum amount of
information can be fitted into short messages. As aresult mandatory information elements are used in cases whereitis
expected that the information is not needed by all applications that receive the PDU. In order to let location information
generating entity use such PDUs when they do not have data for all the mandatory information elements, some
information element values are used to indicate that situation.

The location information protocol uses many optional information elementsin its PDUs and may require additional new
onesin the future. The TETRA air interface protocol optional information elements encoding is optimized for alimited
number of optional information elements (type 2) that are known at the design time of the protocol. Additional new
information elements can be added later (type 3 or type 4), but the overhead for each new information element is quite
large. As aresult a new type of optional information elements was designed for the location information protocol called
type 5. The use of that type removes use of type 2 and so no O-bit or M-hit is used in the PDU encoding. Refer to
clause 6.4.

Due to many optional information elements there are alarge number of possible combinations of information elements.
Some of the allowed combinations are defined in the PDU description tables. Application designers should be aware
that some combination of optional information elements are not sensible.

In clauses 6.2 and 6.3 PDU encoding and information element encoding tables use the following key:

¢ Length: length of the element in bits;

e Type element type (1, 2 or 5) as defined above;

e C/O/M: conditional/optional/mandatory information in the PDU;
e Vaue value of the information element;

e Remark: comment.

6.2 Location information protocol PDU description tables

6.2.1 SHORT LOCATION REPORT PDU
The SHORT LOCATION REPORT PDU shall be encoded as defined in table 6.1.

NOTE: ThisPDU isoptimized for the case, where SDS-TL uses random access and a half dot of air interfacein
the TETRA release 1.

Table 6.1: SHORT LOCATION REPORT PDU contents

Information element Length | Type [ C/O/M Value Remark
PDU type 2 1 M 0 Short location report
Time elapsed 2 1 M
Longitude 25 1 M
Latitude 24 1 M
Position error 3 1 M
Horizontal velocity 7 1 M
Direction of travel 4 1 M
Type of additional data 1 1 M
Reason for sending 8 C See note 1
User defined data 8 C See notes 1 and 2
NOTE 1: This information element shall be present as defined by the Type of additional data information element.
NOTE 2: The contents of this information element is outside the scope of the present document.
NOTE 3: This PDU shall not include any O-bit in the coding as there will never be any optional information elements.
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The LONG LOCATION REPORT PDU shall be encoded as defined in table 6.2.

The encoding of the LONG LOCATION REPORT PDU alows more flexibility than is needed for all combinations of
information elements. For that reason the shapes based encoding shall be used, when applicable, asit provides a better

bit usage efficiency.

Table 6.2: LONG LOCATION REPORT PDU contents

Information element Length | Type | C/O/M | Value Remark

PDU type 2 1 M 1 Long location message

PDU type extension 4 1 M Long location report

Time data Variable 1 M

Location data Variable 1 M

Velocity data Variable 1 M

Acknowledgement request 1 1 M

Type of additional data 1 1 M

Reason for sending 8 C See note 1

User defined data 8 C See notes 1 and 2

Extended user defined data Variable 5 o] See note 2

Location message reference 8 5 ®)

Result code 8 5 )

SDS type-1 value 16 5 (@)

Status value 16 5 o]

Terminal or location identification Variable 5 O

NOTE 1: This information element shall be present as defined by the Type of additional data information element.

NOTE 2: The contents of this information element is outside the scope of the present document.

NOTE 3: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

6.2.3 LOCATION REPORT ACKNOWLEDGEMENT PDU

The LOCATION REPORT ACKNOWLEDGEMENT PDU is used to acknowledge reception of location report and

shall be encoded as presented in table 6.3.

Table 6.3: LOCATION REPORT ACKNOWLEDGEMENT PDU contents

Information element Length | Type | C/O/M | Value Remark

PDU type 2 1 M 1 Long location message

PDU type extension 4 1 M Location report acknowledgement

Reserved 8 1 M 0 Reserved for result reasons

Extended user defined data Variable 5 o] See note 1

NOTE 1: The contents of this information element is outside the scope of the present document.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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6.2.4 BASIC LOCATION PARAMETERS REQUEST PDU

The BASIC LOCATION PARAMETERS REQUEST PDU is used to configure basic parametersin an MSrelated to
the location reporting service and shall be encoded as presented in table 6.4.

Table 6.4: BASIC LOCATION PARAMETERS REQUEST PDU contents

velocity accuracy

Information element Length [ Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Basic location parameters
Request/response 1 1 M 0 Request
Acknowledgement request 1 1 M
Minimum reporting interval 7 1 M
Report type 2 1 M
Terminal or location identification Variable 5 o] See note 1
Direction of travel and direction of | Variable 5 o See note 2
travel accuracy
Horizontal position and horizontal | Variable 5 0]
position accuracy
Horizontal velocity and horizontal Variable 5 0] See note 3
velocity accuracy
Location information destination Variable 5 (®) See note 4
Location altitude and location Variable 5 O See note 5
altitude accuracy
Maximum information age 7 5 o]
Maximum response time 7 5 [©)
Start time 22 5 O]
Stop time 22 5 o]
Vertical velocity and vertical Variable 5 0] See note 5

server address.

the requesting entity.

NOTE 1: Original location information source or identifier in the case this PDU is sent to another address e.g. location

NOTE 2: If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element.

NOTE 3: If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

NOTE 4: This information element shall be included if the location information destination is other than the address of

NOTE 5: If report type value is "Short location report preferred”, then this information element should not be used.

NOTE 6: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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BASIC LOCATION PARAMETERS RESPONSE PDU

The BASIC LOCATION PARAMETERS RESPONSE PDU isthe response to the BASIC LOCATION
PARAMETERS REQUEST PDU generated by the MS and shall be encoded as presented in table 6.5.

Table 6.5: BASIC LOCATION PARAMETERS RESPONSE PDU contents

Information element Length [ Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Basic location parameters
Request/response 1 1 M 1 Response
Result code 8 1 M Success or failure code, see note 1
Location reporting enable flags 8 1 M
Minimum reporting interval 7 1 M
Report type 2 1 M
Terminal or location identification Variable 5 o See note 2
Direction of travel and direction of | Variable 5 o See note 3
travel accuracy
Horizontal position and horizontal | Variable 5 0]
position accuracy
Horizontal velocity and horizontal Variable 5 o See note 4
velocity accuracy
Location information destination Variable 5 @)
Location altitude and location Variable 5 O See note 5
altitude accuracy
Maximum information age 7 5 ®)
Maximum response time 7 5 [®) In relation to accuracies
Start time 22 5 (@] Should be included only, when in future
Stop time 22 5 0
Vertical velocity and vertical Variable 5 O See note 5
velocity accuracy

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:

Result code value "Accepted” shall indicate that all basic parameters were accepted as in the request and
implies that no optional information elements should be in this PDU.

Original location information source or identifier in the case this PDU is sent from another address e.g.
location server address.

If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element.

If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

If report type value is "Short location report preferred”, then this information element should not be used.

This PDU should not contain parameters that were not asked for. The not supported parameters shall be left
out. All requested are reported unless all accepted as is, see note 1.

This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

ETSI




41 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

6.2.6 REPORT BASIC LOCATION PARAMETERS REQUEST PDU

The REPORT BASIC LOCATION PARAMETERS REQUEST PDU is used to request that the MS reportsiits current
basic configuration and shall be encoded as presented in table 6.6.

Table 6.6: REPORT BASIC LOCATION PARAMETERS REQUEST PDU contents

Information element Length [ Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Report basic location parameters request
Request/response 1 1 M 0 Request
Terminal or location identification Variable 5 (@) See note 1

NOTE 1: Original location information source or identifier in the case this PDU is sent to another address e.g. location
server address.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

6.2.7 REPORT BASIC LOCATION PARAMETERS RESPONSE PDU

The REPORT BASIC LOCATION PARAMETERS RESPONSE PDU reports the values of basic parametersinthe MS
and shall be encoded as presented in table 6.7.

Table 6.7: REPORT BASIC LOCATION PARAMETERS RESPONSE PDU contents

Information element Length | Type | C/O/M | Value Remark

PDU type 2 1 M 1 Long location message

PDU type extension 4 1 M Report basic location parameters

Request/response 1 1 M 1 Response

Result code 8 1 M See note 1

Location reporting enable flags 8 1 M

Minimum reporting interval 7 1 M

Report type 2 1 M

Terminal or location identification Variable 5 o] See note 2

Direction of travel and direction of | Variable 5 O See note 3

travel accuracy

Horizontal position and horizontal | Variable 5 O

position accuracy

Horizontal velocity and horizontal Variable 5 0] See note 4

velocity accuracy

Location information destination Variable 5 o] See note 5

Location altitude and location Variable 5 O See note 6

altitude accuracy

Maximum information age 7 5 o]

Maximum response time 7 5 (@)

Start time 22 5 6] Should be included only, when in future

Stop time 22 5 ®)

Vertical velocity and vertical Variable 5 0] See note 6

velocity accuracy

NOTE 1: Result code value "Accepted" is not applicable for this PDU and "Success" shall be used instead.

NOTE 2: Original location information source or identifier in the case this PDU is sent from another address
e.g. location server address.

NOTE 3: If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element and use of this
information element is optional.

NOTE 4: If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

NOTE 5: Currently configured location information destination, shall be included if different to source of request.

NOTE 6: If report type value is "Short location report preferred”, then this information element should not be used.

NOTE 7: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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6.2.8 ADD/MODIFY TRIGGER REQUEST PDU

The ADD/MODIFY TRIGGER REQUEST PDU is used to configure a new trigger in an MS or to change the
configuration of an existing trigger and shall be encoded as presented in table 6.8.

Table 6.8: ADD/MODIFY TRIGGER REQUEST PDU contents

Information element Length [ Type | C/O/M | Value Remark

PDU type 2 1 M 1 Long location message

PDU type extension 4 1 M Add/modify trigger

Request/response 1 1 M 0 Request

Acknowledgement request 1 1 M

Report type 2 1 M

Terminal or location identification Variable 5 O See note 1

Trigger definition Variable 5 O Repeatable, see note 2

Direction of travel and direction of | Variable 5 o See note 3

travel accuracy

Horizontal position and horizontal | Variable 5 0]

position accuracy

Horizontal velocity and horizontal Variable 5 0] See note 4

velocity accuracy

Location altitude and location Variable 5 o See note 5

altitude accuracy

Maximum information age 7 5 o]

Maximum response time 7 5 (@)

Request priority 2 5 ®) See note 6

Start time 22 5 O]

Stop time 22 5 o]

Vertical velocity and vertical Variable 5 0] See note 5

velocity accuracy

NOTE 1: Original location information source or identifier in the case this PDU is sent to another address e.g. location
server address.

NOTE 2: This trigger and information elements up to next trigger definition information element belong together. Each
Trigger definition shall start a new set of parameters, if those parameters are needed.

NOTE 3: If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element.

NOTE 4: If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

NOTE 5: If report type value is "Short location report preferred”, then this information element should not be used.

NOTE 6: The request priority may be used to set trigger priority, refer to annex A.

NOTE 7: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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ADD/MODIFY TRIGGER RESPONSE PDU

The ADD/MODIFY TRIGGER RESPONSE PDU isthe response from the MSto the ADD/MODIFY TRIGGER

Table 6.9: ADD/MODIFY TRIGGER RESPONSE PDU contents

Information element Length [ Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Add/modify trigger
Request/response 1 1 M 1 Response
Result code 8 1 M Success or failure code
Report type 2 1 M
Terminal or location identification Variable 5 O See note 1
Trigger definition Variable 5 0] Repeatable, supported triggers, see
clause 6.3.82. See note 2
Direction of travel and direction of | Variable 5 o See note 3
travel accuracy
Horizontal position and horizontal | Variable 5 0]
position accuracy
Horizontal velocity and horizontal Variable 5 o See note 4
velocity accuracy
Location altitude and location Variable 5 o See note 5
altitude accuracy
Maximum information age 7 5 o]
Maximum response time 7 5 [©)
Request priority 2 5 ®) See note 6
Start time 22 5 @)
Stop time 22 5 o]
Vertical velocity and vertical Variable 5 o See note 5
velocity accuracy

NOTE 1:

Original location information source or identifier in the case this PDU is sent from another address

NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:
NOTE 7:

e.g. location server address.

This trigger and information elements up to next trigger definition information element belong together. Each
Trigger definition shall start a new set of parameters, if those parameters are needed.

If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element.

If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

If report type value is "Short location report preferred”, then this information element should not be used.

The request priority should be included only if it was in the ADD/MODIFY TRIGGER REQUEST PDU.

This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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6.2.10 REMOVE TRIGGER REQUEST PDU

The REMOVE TRIGGER REQUEST PDUs are used to remove triggers that are configured in an MS and shall be
encoded as presented in table 6.10.

Table 6.10: REMOVE TRIGGER REQUEST PDU contents

Information element Length [ Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Remove trigger
Request/response 1 1 M 0 Request
Acknowledgement request 1 1 M
Terminal or location identification Variable 5 o] See note 1
Trigger removal Variable 5 o] Requested triggers, see clause 6.3.83

NOTE 1: Original location information source or identifier in the case this PDU is sent to another address e.g. location
server address.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

6.2.11 REMOVE TRIGGER RESPONSE PDU

The REMOVE TRIGGER RESPONSE PDU is used to confirm removal of one or more triggers and shall be encoded
as presented in table 6.11.

Table 6.11: REMOVE TRIGGER RESPONSE PDU contents

Information element Length | Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Remove trigger
Request/response 1 1 M 1 Response
Result code 8 1 M Success or failure code
Terminal or location identification Variable 5 (@) See note 1
Trigger removal Variable 5 0] Requested triggers that cannot be removed,
see clause 6.3.83

NOTE 1: Original location information source or identifier in the case this PDU is sent from another address e.g.
location server address.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

6.2.12 REPORT TRIGGERS REQUEST PDU

The REPORT TRIGGERS REQUEST PDUs are used to enquire the triggers that are currently configured in an MS and
shall be encoded as presented in table 6.12.

Table 6.12: REPORT TRIGGER REQUEST PDU contents

Information element Length | Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Report trigger
Request/response 1 1 M 0 [Request
Terminal or location identification Variable 5 o] See note 1

NOTE 1: Original location information source or identifier in the case this PDU is sent to another address e.g. location
server address.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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The Report Trigger Response PDU is used to report triggers and shall be encoded as defined in table 6.13.

NOTE:

The response may be divided into multiple PDUs.

Table 6.13: REPORT TRIGGER RESPONSE PDU contents

velocity accuracy

Information element Length | Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Report trigger
Request/response 1 1 M 1 Response
Result code 8 1 M Success or failure code
Location reporting enable flags 8 1 M
Report type 2 1 M
Terminal or location identification Variable 5 (@) See note 1
Trigger definition Variable 5 0] Repeatable, configured trigger, see
clause 6.3.82. See note 2
Direction of travel and direction of | Variable 5 o See note 3
travel accuracy
Horizontal position and horizontal | Variable 5 o
position accuracy
Horizontal velocity and horizontal Variable 5 0] See note 4
velocity accuracy
Location altitude and location Variable 5 o See note 5
altitude accuracy
Maximum information age 7 5 o]
Maximum response time 7 5 (@)
Request priority 2 5 ®) See note 6
Start time 22 5 ®)
Stop time 22 5 o]
Vertical velocity and vertical Variable 5 0] See note 5

NOTE 1:
NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:
NOTE 7:

Original location information source or identifier in the case this PDU is sent from another address
e.g. location server address.
This trigger and information elements up to next trigger definition information element belong together. Each
Trigger definition shall start a new set of parameters, if those parameters are needed.

If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element.

If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

If report type value is "Short location report preferred”, then this information element should not be used.

The request priority should be included only if it was in the ADD/MODIFY TRIGGER REQUEST PDU.

This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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6.2.14 LOCATION REPORTING ENABLE/DISABLE REQUEST PDU
The LOCATION REPORTING ENABLE/DISABLE REQUEST PDU shall be encoded as presented in table 6.14.

NOTE: The enabling and disabling controls only triggered reporting. It does not affect or modify basic
parameters for immediate reporting.

Table 6.14: LOCATION REPORTING ENABLE/DISABLE REQUEST PDU contents

Information element Length | Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Location reporting enable/disable
Request/response 1 1 M 0 Request
Acknowledgement request 1 1 M
Location reporting enable flags 8 1 M
Terminal or location identification Variable 5 [®) See note 1

NOTE 1: Original location information source or identifier in the case this PDU is sent to another address e.g. location
server address.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

6.2.15 LOCATION REPORTING ENABLE/DISABLE RESPONSE PDU
The LOCATION REPORTING ENABLE/DISABLE RESPONSE PDU shall be encoded as presented in table 6.15.

NOTE: The enabling and disabling is controlling only triggered reporting. It does not affect or modify basic
parameters for immediate reporting.

Table 6.15: LOCATION REPORTING ENABLE/DISABLE RESPONSE PDU contents

Information element Length | Type | C/O/M | Value Remark
PDU type 2 1 M 1 Long location message
PDU type extension 4 1 M Location reporting enable/disable
Reguest/response 1 1 M 0  |Response
Location reporting enable flags 8 1 M
Terminal or location identification Variable 5 [®) See note 1

NOTE 1: Original location information source or identifier in the case this PDU is sent from another address e.g.
location server address.

NOTE 2: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.
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6.2.16 IMMEDIATE LOCATION REPORT REQUEST PDU

The IMMEDIATE LOCATION REPORT REQUEST PDU is useto request an immediate location report and it shall
be encoded as presented in table 6.16

Table 6.16: IMMEDIATE LOCATION REPORT REQUEST PDU contents

Information element Length [ Type | C/O/M | Value Remark

PDU type 2 1 M 1 Long location message

PDU type extension 4 1 M Immediate location report

Request/response 1 1 M 0 Request

Report type 2 1 M

Location information destination Variable 5 ¢] See note 1

Terminal or location identification Variable 5 O See note 2

Direction of travel and direction of | Variable 5 O See note 3

travel accuracy

Horizontal position and horizontal | Variable 5 o

position accuracy

Horizontal velocity and horizontal Variable 5 0] See note 4

velocity accuracy

Location altitude and location Variable 5 o See note 5

altitude accuracy

Maximum information age 7 5 ®)

Maximum response time 7 5 (@)

Vertical velocity and vertical Variable 5 0] See note 5

velocity accuracy

NOTE 1: Shall be included if location information destination is different than the source address of this PDU.

NOTE 2: Original location information source or identifier in the case this PDU is sent to another address e.g. location
server address.

NOTE 3: If report type value is "Short location report preferred”, then the accuracy definition of this information element
has a limited usage due to the resolution of the Direction of travel information element.

NOTE 4: If report type value is "Short location report preferred”, then the horizontal velocity without horizontal velocity
uncertainty indication is implied and this information element may not be used.

NOTE 5: If report type value is "Short location report preferred”, then this information element should not be used.

NOTE 6: This PDU shall not include any O-bit or M-bit in the coding as type 5 optional information elements do not use
that feature and the total length of the underlying transport protocol shall indicate whether any or any more
optional information elements follow, refer to clause 6.4.

6.3 Location information protocol PDU information elements

6.3.1  Acknowledgement request

The acknowledgement request information element shall be encoded as defined in table 6.17.

Table 6.17: Acknowledgement request information element contents

Information element Length | Value Remark
Acknowledgement request 1 0 No acknowledgement requested
1  |Acknowledgement requested
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Address or identification type

The information el ement shall be encoded as defined in table 6.18.

Table 6.18: Address or identification type information element contents

Information element Length Value Remark
Address or identification type 4 0000, No terminal or location identification available
0001, SSi

0010, |SSland MNI

0011, IP address (Version 4) RFC 791[4]
0100, IP address (Version 6) RFC 3513 [5]
0101, |Reserved

0110, |Reserved

0111, |Reserved

1000, [External subscriber number

1001, [SSI and External subscriber number
1010,  [SSI and MNI and External subscriber number
1011, Name server type name

1100, [Name, free format

1101, [Reserved

1110, [Reserved

1111, [Reserved

6.3.3  Angle

The angle information element shall be encoded as defined by formula:

Angle =K x 360/ 256, where

K = information element value.

Some values are presented without rounding in table 6.19. Angle shall be measured in degrees (in 0 to 360 scale)
clockwise from north.

Table 6.19: Angle information element contents

Information element Length | Value Direction in degrees Remark
Angle 8 0 0
1 1,40625
2 2,8125
...etc. |[...etc.
16 22,5
...etc. |[...etc.
32 45
...etc. |[...etc.
64 90
...etc. |[...etc.
127 178,59375
128 180
...etc. |[...etc.
192 270
...etc. |[...etc.
255 358,59375
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6.3.4 Confidence level

Confidence level information element shall indicate the probability that the actual location is inside the indicated
uncertainty area. It shall be coded as presented in table 6.20.

Table 6.20: Confidence level information element contents

Information element Length Value Remark

Confidence level 3 0 50 %

68 %

80 %

90 %

95 %

99 %

99,9 %

Confidence level not known

N[OOI |WIN|F-

6.3.5 Direction of travel
The direction of travel information element shall be encoded as defined in table 6.21.

NOTE: Table6.21 definition can be expressed aso by equation:
Direction of travel value = trunc((direction + 11,25)/22,5), when direction is given in degrees.

Table 6.21: Direction of travel information element contents

Information element Length Value Direction in degrees Remark

Direction of travel 4 0000, |0 North (N)
0001, (22,5 NNE
0010, |45 NE
0011, |67,5 ENE
0100, |90 East (E)
0101, [112,5 ESE
0110, |135 SE
0111, |157,5 SSE
1000, |180 South (S)
1001, |202,5 SSwW
1010, |225 SW
1011, |247,5 WSW
1100, |270 West (W)
1101, |292,5 WNW
1110, |315 NW
1111, |337,5 or direction of travel is not known |INNW

6.3.6 Direction of travel extended

The direction of travel extended information element shall be encoded as defined for the Angle information element in
table 6.19.
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6.3.7 Direction of travel accuracy

The direction of travel accuracy information element shall be encoded as defined in table 6.22.

Table 6.22: Direction of travel accuracy information element contents

Information element Length | Value Direction in degrees

Direction of travel accuracy 3 0 Less than 1,5 degrees

Less than 3 degrees

Less than 6 degrees

Less than 12 degrees

Less than 24 degrees

Less than 48 degrees

Less than 96 degrees

Best effort or uncertainty not known

N[OOI~ |WIN|E-

6.3.8 Direction of travel and direction of travel accuracy

The direction of travel and direction of travel accuracy information element shall be encoded as defined in table 6.23.

Table 6.23: Direction of travel and direction of travel accuracy information element contents

Information element Length | Type | C/O/M [ Value Remark
Return value 1 1 M 0 Direction of travel value required
1 Direction of travel and direction of travel
uncertainty value required

Requested or required 2 1 M
Direction of travel accuracy (requested) 3 C Shall be present if requested
Direction of travel accuracy (required) 3 C Shall be present if required

6.3.9 Direction of travel uncertainty

The direction of travel uncertainty information element shall be encoded as defined in table 6.22 for direction of travel
accuracy.

6.3.10 Extended user defined data

Free format information element. The length is defined by the type 5 definition and is limited by its capability unless
other reasons set atighter limit.

6.3.11 External subscriber number

The external subscriber number information element shall be encoded as presented in table 6.24.

Table 6.24: External subscriber number information element contents

Information element Length Type C/O/M Remark
External subscriber number digit 4 1 M Repeatable, see note
NOTE: The length and so the number of the External subscriber number digits of this information element is defined
by the total length of the address information element. If the length resolution cannot indicate exact length so
that there are unused bits at the end of this information element, then the fill bit shall be set to "1". That
convention means that the External subscriber number digit cannot be "1111".
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6.3.12 Half of major axis

Half of major axis value shall indicate half of the total length of the major axis of the ellipse shape. For coding purposes
half of the major axis value shall be used in the shapes. Half of major axis shall be encoded as defined for the
Horizontal position uncertainty in clause 6.3.16. The value of the major axis shall be larger or equal to the value of the
minor axis.

NOTE: The use of the half of the major and minor axisin the ellipse shapes results in the same numerical value
for the major and minor axis presentation in the PDU as for the horizontal position accuracy in the circle
shapein the case of circular ellipse.

6.3.13 Half of minor axis

Half of minor axis value shall indicate half of the total length of the minor axis of the ellipse shape. For coding purposes
half of the minor axis value shall be used in the shapes. Half of minor axis shall be encoded as defined for the
Horizontal position uncertainty in clause 6.3.16.

6.3.14 Horizontal position accuracy

The horizontal position accuracy information elements shall be encoded as defined in table 6.25. The horizontal
position accuracy part is defined by equation:

Horizontal position accuracy = A x (1 + x)(K +B) + C, where
A=2
x=0,2;

K = information element value;

B =5;
C=-4
Table 6.25: Horizontal position accuracy information element contents
Information element Length | Type | C/O/M | Value Remark
Horizontal position accuracy 6 1 M 0 Lessthan 1 m
1 Less than 2 m
2 Less than 3,2 m
...etc. |[...etc.
10 Less than 27 m
...etc. |[...etc.
20 Less than 187 m
...etc. |[...etc.
30 Less than 1,18 km
...etc. |[...etc.
40 Less than 7,31 km
...etc. |[...etc.
50 Less than 45,3 km
...etc. |[...etc.
60 Less than 280 km
61 Less than 337 km
62 Less than 404 km
63 Best effort
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6.3.15 Horizontal position and horizontal position accuracy

The horizontal position and horizontal position accuracy information elements shall be encoded as defined in table 6.26.

Table 6.26: Horizontal position and horizontal position accuracy information element contents

Information element Length | Type | C/O/M | Value Remark
Return value 1 1 M 0 Horizontal position value required
1 Horizontal position and horizontal
position uncertainty value required
Preferred shape 1 1 M 0 Circle shape preferred
1 Ellipse or another shape allowed
Requested or required 2 1 C
Horizontal position accuracy (requested) 6 C Shall be present if requested
Horizontal position accuracy (required) 6 C Shall be present if required

6.3.16 Horizontal position uncertainty

The horizontal position uncertainty information elements shall be encoded as defined in table 6.25 for horizontal

position accuracy.

6.3.17 Horizontal velocity

Horizontal velocity shall be encoded for speeds 0 to 28 km/h in 1 km/h steps and from 28 km/h onwards using equation:

v=C x (1+x)(K-A)+B where,
C=16

x =0,038

A=13

K = Horizontal velocity information element value

B=0
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Table 6.27: Examples of horizontal velocity information element contents

Information element | Length Value Speed Remark
Horizontal velocity 7 0 0 km/h Steps 1 km/h
1 1 km/h
2 2 km/h
...etc. ...etc.
28 28 km/h
29 29,1 km/h 3,8 % steps
30 30,2 km/h
31 31,3 km/h
...etc. ...efc.
38 40,6 km/h
...etc. ...etc.
44 50,8 km/h
...etc. ...etc.
56 79,5 km/h
...etc. ...etc.
62 99,5 km/h
...etc. ...etc.
67 120 km/h
...etc. ...etc.
81 202 km/h
...etc. ...etc.
92 305 km/h
...etc. ...etc.
105 495km/h
...etc. ...etc.
114 692km/h
...etc. ...etc.
124 1 005 km/h
125 1 043 km/h 3,8 % steps
126 More than 1 043 km/h
127 Horizontal speed is not known See note

NOTE:

Included as the horizontal velocity information element is mandatory in the short location report.

6.3.18 Horizontal velocity accuracy

The horizontal velocity accuracy information element shall be encoded as defined in table 6.28.

Table 6.28: Horizontal velocity accuracy information element contents

Information element

Length

Type | C/O/M

Value

Remark

Horizontal velocity accuracy

3

1 M

0

Less than 1,5 km/h

Less than 3 km/h

Less than 6 km/h

Less than 12 km/h

Less than 24 km/h

Less than 48 km/h

Less than 96 km/h

N[OOI |WIN|F-

Best effort
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6.3.19 Horizontal velocity and horizontal velocity accuracy
The horizontal velocity and horizontal velocity accuracy information element shall be encoded as defined in table 6.29.

NOTE: Inarequest PDU horizontal velocity accuracy information element implies that horizontal speed is
requested.

Table 6.29: Horizontal velocity accuracy information element contents

Information element Length | Type | C/O/M | Value Remark
Return value 1 1 M 0 Horizontal velocity value required
1 Horizontal velocity and horizontal
velocity uncertainty values required
Requested or required 2 1 M
Horizontal velocity accuracy (requested) 3 C Shall be present if requested
Horizontal velocity accuracy (required) 3 C Shall be present if required

6.3.20 Horizontal velocity and vertical velocity

The horizontal velocity and vertical velocity information element shall be encoded as presented in table 6.30.

Table 6.30: Horizontal velocity and vertical velocity information element contents

Information element Length | Type C/OIM Remark
Horizontal velocity 7 1 M
Vertical velocity 8 1 M

6.3.21 Horizontal velocity and vertical velocity with uncertainty

The horizontal velocity and vertical velocity with uncertainty information element shall be encoded as presented in
table 6.36.

Table 6.31: Horizontal velocity and vertical velocity with uncertainty information element contents

Information element Length | Type C/OIM Remark
Horizontal velocity 7 1 M
Horizontal velocity uncertainty 3 1 M
Vertical velocity 8 1 M
Vertical velocity uncertainty 3 1 M

6.3.22 Horizontal velocity and vertical velocity with direction of travel
extended and uncertainty

The horizontal velocity and vertical velocity with direction of travel extended and uncertainty information element shall
be encoded as presented in table 6.32.

Table 6.32: Horizontal velocity and vertical velocity with direction of travel extended and
uncertainty information element contents

Information element Length C/O/M Remark
Horizontal velocity 7
Horizontal velocity uncertainty
Vertical velocity

Vertical velocity uncertainty
Direction of travel extended

Direction of travel uncertainty

<
HHI—\I—\HH-S

w|oo|w|oofw
SN ESEYEY RS ES
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6.3.23 Horizontal velocity uncertainty

The horizontal velocity uncertainty information element shall be encoded as defined in table 6.33.

Table 6.33: Horizontal velocity uncertainty information element contents

Information element Length Type | C/O/M | Value Remark
Horizontal velocity uncertainty 3 1 M 0 Less than 1,5 km/h
Less than 3 km/h
Less than 6 km/h
Less than 12 km/h
Less than 24 km/h
Less than 48 km/h
Less than 96 km/h
Reserved

N[OOI |WIN|F-

6.3.24 Horizontal velocity with direction of travel extended

The horizontal velocity with direction of travel extended information element shall be encoded as presented in
table 6.35.

Table 6.34: Horizontal velocity with direction of travel extended information element contents

Information element Length | Type C/OIM Remark
Horizontal velocity 7 1 M
Direction of travel extended 8 1 M

6.3.25 Horizontal velocity with direction of travel extended and uncertainty

The horizontal velocity with direction of travel extended and uncertainty information element shall be encoded as
presented in table 6.35.

Table 6.35: Horizontal velocity with direction of travel extended and
uncertainty information element contents

Information element Length | Type C/OIM Remark
Horizontal velocity 7 1 M
Horizontal velocity uncertainty 3 1 M
Direction of travel extended 8 1 M
Direction of travel uncertainty 3 1 M

6.3.26 Horizontal velocity with uncertainty

The horizontal velocity with uncertainty information element shall be encoded as presented in table 6.36.

Table 6.36: Horizontal velocity with uncertainty information element contents

Information element Length | Type C/OIM Remark
Horizontal velocity 7 1 M
Horizontal velocity uncertainty 3 1 M
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6.3.27 Inner radius
The inner radius shall be encoded as presented in table 6.37.

Table 6.37: Inner radius information element contents

Information element Length | Type | C/O/M | Value Remark
Inner radius 16 1 M 0 0m
1 2m
2 4m
...etc.
65536 [131072m

6.3.28 IPv4 address

Shall be encoded as 4 octets, refer to RFC 791 [4].

6.3.29 IPv6 address
Shall be encoded as 16 octets, refer to RFC 3513 [5].

6.3.30 Latitude

L atitude information element shall indicate latitude of the location point in units of 180/224 degreesin range -90 degrees
to +(90 - 180/224) degrees using 2's complement presentation. Negative values shall be south of equator and positive
values shall be north of equator.

NOTE: Theinformation element values indicate the centre of resolution range in contrary to GSM presentation
where the resolution boundaries are indicated.
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6.3.31 Location altitude
The location atitude information element shall be encoded as presented in table 6.38.
NOTE 1. Thereference level of the location atitude is defined by the Location altitude type information element.

NOTE 2: The 75 mresolution is selected to match will civil aviation flight levels.

Table 6.38: Location altitude information element contents

Information element Length Value Remark Remark
Location altitude type 1 0 Altitude above WGS84 ellipsoid, see note 1
1 User defined altitude reference, see note 2
Altitude 11 0 Reserved
1 -200 m
2 -199m Step1m
..etc. |[...etc.
1201 [1000m
1202 1002 m Step2m
...etc. |[..etc.
1926 [2450m
1927 [2525m Step 75 m
..etc. |[...etc.
2045 ]11375m
2046 11450 m
2047 |11 525 m or more
NOTE 1: Altitude is the height above WGS84 reference system. In order to get actual altitude above see level
application need to make adjustment based on the longitude and latitude.
NOTE 2: User defined altitude may be an altitude determined on a map, flight height or any other means. It is assumed
that the involved applications know the meaning of the user defined altitude reference.

6.3.32 Location altitude accuracy

The location altitude accuracy information element shall be encoded as presented in table 6.39.

Table 6.39: Location altitude accuracy information element contents

Information element Length Value Height Remark
Location altitude accuracy 3 0 Lessthan 1 m
Less than 2 m
Less than 5 m
Less than 15 m
Less than 50 m
Less than 150 m
Less than 300 m
Best effort or not supported

N[OOI [WIN|F-
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6.3.33 Location altitude and location altitude accuracy

The location atitude and location atitude accuracy information elements shall be encoded as defined in table 6.40.

Table 6.40: Location altitude and location altitude accuracy information element contents

Information element Length | Type | C/O/M | Value Remark
Return value 1 1 M 0 Altitude value required
1 Altitude and altitude uncertainty values
required
Location altitude type 1 1 M 0 WGS84
1 User defined
Requested or required 2 1 C
Location altitude accuracy (requested) 3 C Shall be present if requested
Location altitude accuracy (required) 3 C Shall be present if required

6.3.34 Location altitude uncertainty

The location atitude uncertainty information element shall be encoded as presented in table 6.39 for location altitude

accuracy.

6.3.35 Location arc

The location arc information element shall be encoded as presented in table 6.41.

The area shall be from start angle to stop angle in clockwise direction.

Table 6.41: Location arc information element contents

Information element Length Type C/O/M Remark

Longitude 25 1 M
Latitude 24 1 M
Inner radius 16 1 M
Outer radius 16 1 M
Start angle 8 1 M
Stop angle 8 1 M
Confidence level 3 1 M
NOTE: The total size of this information element is 100.

6.3.36 Location circle

The location circle information element shall be encoded as presented in table 6.42.

Table 6.42: Location circle information element contents

Information element Length Type C/O/M Remark
Longitude 25 1 M
Latitude 24 1 M
Horizontal position uncertainty 6 1 M
NOTE: The total size of this information element is 55.
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6.3.37 Location circle with altitude

The location circle with atitude information element shall be encoded as presented in table 6.43.

Table 6.43: Location circle with altitude information element contents

Information element Length Type C/O/M Remark
Longitude 25 1 M
Latitude 24 1 M
Horizontal position uncertainty 6 1 M
Location altitude 12 1 M
NOTE: The total size of this information element is 67.

6.3.38 Location circle with altitude and uncertainty

The location circle with altitude and uncertainty information element shall be encoded as presented in table 6.44.

Table 6.44: Location circle with altitude and uncertainty information element contents

Information element Length Type C/O/M Remark
Longitude 25 1 M
Latitude 24 1 M
Horizontal position uncertainty 6 1 M
Location altitude 12 1 M
Location altitude uncertainty 3 1 M
NOTE: The total size of this information element is 70.

6.3.39 Location data

The location data information element shall be encoded as presented in table 6.45.

Table 6.45: Location data information element contents

Information element Length Type C/O/M Remark
Location shape 4 1 M
No shape 0 C See note 1
Location point 49 C See note 1
Location circle 55 C See note 1
Location ellipse 72 C See note 1
Location point with altitude 61 C See note 1
Location circle with altitude 67 C See note 1
Location ellipse with altitude 84 C See note 1
Location circle with altitude and uncertainty 70 C See note 1
Location ellipse with altitude and uncertainty 87 C See note 1
Location arc 100 C See note 1
Location point and position error 52 C See notes 1 and 2
NOTE 1: Presence of this information element is conditional on the location shape information element.
NOTE 2: Use of Location circle is recommended in LONG LOCATION REPORT PDUs instead of this information

element.
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6.3.40 Location ellipse

The location elipse information element shall be encoded as presented in table 6.46.

Table 6.46: Location ellipse information element contents

Information element Length Type C/O/M Remark

Longitude 25 1 M

Latitude 24 1 M

Half of the major axis 6 1 M

Half of the minor axis 6 1 M

Angle, note 1 8 1 M

Confidence level 3 1 M

NOTE 1: Angle should be in range 0 to 180 degrees (in 360 degrees scale).

NOTE 2: The total size of this information element is 72.

6.3.41 Location ellipse with altitude

The location ellipse with atitude and uncertainty information element shall be encoded as presented in table 6.47.

Table 6.47: Location ellipse with altitude and uncertainty information element contents

Information element Length Type C/O/M Remark

Longitude 25 1 M

Latitude 24 1 M

Half of the major axis 6 1 M

Half of the minor axis 6 1 M

Angle, note 1 8 1 M

Location altitude 12 1 M

Confidence level 3 1 M

NOTE 1: Angle should be in range 0 to 180 degrees (in 360 degrees scale).

NOTE 2: The total size of this information element is 84.

6.3.42 Location ellipse with altitude and uncertainty
The location ellipse with altitude and uncertainty information element shall be encoded as presented in table 6.48.

NOTE: The confidence level isthe confidence level of the horizontal position uncertainty.

Table 6.48: Location ellipse with altitude and uncertainty information element contents

Information element Length Type C/O/M Remark

Longitude 25 1 M
Latitude 24 1 M
Half of the major axis 6 1 M
Half of the minor axis 6 1 M
Angle, note 1 8 1 M
Location altitude 12 1 M
Location altitude accuracy 3 1 M
Confidence level 3 1 M
NOTE 1: Angle should be in range 0 to 180 degrees (in 360 degrees scale).

NOTE 2: The total size of this information element is 87.
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6.3.43 Location information destination

The location information destination information element shall be encoded as defined in table 6.49.

Table 6.49: Location information destination information element contents

Information element Length | Type | C/O/M Remark
Address or identification type 4 1 M
No address 0 C [Seenotel
SSI 24 C |Seenote 1
MNI + SSI 48 C |Seenote 1
External subscriber number Variable C [Seenotes 1 and 2
SSI + external subscriber number Variable C [Seenotes1and?
MNI + SSI + external subscriber number Variable C [Seenotes1and 2
IP address (Version 4) [RFC791] 32 C |Seenotel
IP address (Version 6) [RFC3513] 128 C [Seenote 1
Name server type Variable C [Seenotes1and?2
NOTE 1: This information element is conditional on the address or identification type.
NOTE 2: The length of this information element is defined by the total length of the combined information element.

6.3.44 Location message reference

The location message reference shall be encoded as presented in table 6.50.

Table 6.50: Location message reference information element contents

Information element Length Type C/O/M Remark
Location message reference 8 1 M Any value 0 to 255

6.3.45 Location point

The location point information element shall be encoded as presented in table 6.51.

Table 6.51: Location point information element contents

Information element Length Type C/O/M Remark
Longitude 25 1 M
Latitude 24 1 M
NOTE: The total size of this information element is 49.

6.3.46 Location point and position error

The location point and position error information element shall be encoded as presented in table 6.52.

Table 6.52: Location point and position error information element contents

Information element Length Type C/O/M Remark
Longitude 25 1 M
Latitude 24 1 M
Position error 3 1 M
NOTE: The total size of this information element is 52.
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6.3.47 Location point with altitude

The location point with atitude information element shall be encoded as presented in table 6.53.

Table 6.53: Location point with altitude information element contents

Information element Length Type C/O/M Remark
Longitude 25 1 M
Latitude 24 1 M
Location altitude 12 1 M

NOTE: The total size of this information element is 61.

6.3.48 Location reporting enable flags

The location reporting enable flags information element shall be encoded as defined in table 6.54.

Table 6.54: Location reporting enable flags information element contents

Information element Length Bit Value Remark

Location reporting enable flags 8 1 0 Location reporting globally disabled
1 Location reporting globally enabled

2 0 Reserved

1 Reserved

3 0 Reserved

1 Reserved

4 0 Reserved

1 Reserved

5 0 Reserved

1 Reserved

6 0 Reserved

1 Reserved

7 0 Reserved

1 Reserved

8 0 Reserved

1 Reserved

ETSI



63 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

6.3.49 Location shape

L ocation shape information element shall be encoded as presented in table 6.55.

Table 6.55: Location shape information element contents

Information element Length [ Value Remark

Location shape 4 0 No shape
1 Location point
2 Location circle
3 Location ellipse
4 Location point with altitude
5 Location circle with altitude
6 Location ellipse with altitude
7 Location circle with altitude and altitude uncertainty
8 Location ellipse with altitude and altitude uncertainty
9 Location arc
10 Location point and position error
11 Reserved
12 Reserved
13 Reserved
14 Reserved
15 Location shape extension, see note.

NOTE: For this value the Location shape information element shall be followed by the Location shape extension
information element of 4 bits. The Location shape extension is outside the scope of the present document.

6.3.50 Longitude

Longitude information element shall indicate longitude of the location point in steps of 360/22° degrees in range
-180 degrees to +(180 - 360/22°) degrees using 2's complement presentation. Negative val ues shall be west of zero
meridian and positive values shall be east of zero meridian.

NOTE: Theinformation element value indicates the centre of resolution range in contrary to GSM presentation
where the resolution boundary is indicated. That may introduce a systematic displacement in conversions.

6.3.51 Maximum information age
The maximum information age information element shall be encoded as defined in table 6.56.

NOTE: The actual age of the information in the response is defined by the time information element.

Table 6.56: Maximum information age information element contents

Information element Length | Type | C/O/M | Value Remark
Maximum information age 7 1 M 0 1ls
1 2s
...etc. |...etc.
29 30s
30 35s
...etc. |...etc.
59 3 min
60 3,5 min
...etc. |...etc.
73 10 min
74 11 min
...etc. |...etc.
126 [1 h 3 min
127  |Best effort
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6.3.52 Maximum reporting distance

The maximum reporting distance information element shall be encoded as defined in table 6.57.

Table 6.57: Maximum reporting distance information element contents

Information element Length | Type | C/O/M | Value Remark

Maximum reporting distance 7 1 M 0 100 m
1 200 m
...etc. |...etc.
99 10 km

100 (10,5 km
...etc. |...etc.
127  [24 km

6.3.53 Maximum reporting interval

The maximum reporting interval shall be encoded as presented in table 6.58.

Table 6.58: Maximum reporting interval information element contents

Information element Length | Type | C/O/M | Value Remark
Maximum reporting interval 7 1 M 0 30s
1 1 min
...etc. |[...etc.
19 10 min
20 11 min
...etc. |[...etc.
39 30 min
40 40 min
...etc. |[...etc.
94 10 h
95 10,5h
...etc. |[...etc.
126 |26 h
127 |26,5h

6.3.54 Maximum response time

The maximum response time information element shall be encoded as defined in table 6.59.

Table 6.59: Maximum response time information element contents

Information element Length | Type | C/O/M | Value Remark
Maximum response time 7 1 M 0 Immediate
1 2s
2 4s
...etc. |...etc.
127 1254 s (4 min 14 s)
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6.3.55 Minimum reporting interval
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The minimum reporting interval information element shall be encoded as presented in table 6.60.

Table 6.60: Minimum reporting interval information element contents

Information element Length | Type | C/O/M | Value Remark
Minimum reporting interval 7 1 M 0 10s
1 20s
...etc. |...etc.
29 5 min
30 5,5 min
...etc. |...etc.
59 20 min
60 21 min
...etc. |...etc.
127 88 min

6.3.56 MNI + SSI

The MNI + SSI information element shall indicate the TSI address as defined in table 6.61.

Table 6.61: MNI + SSI + external subscriber number information element contents

Information sub-element Length C/OIM Remark
Short Subscriber Identity (SSI) 24 M See EN 300 392-1 [1], clause 7
Country Code 10 M See EN 300 392-1 [1], clause 7
Network Code 14 M See EN 300 392-1 [1], clause 7

6.3.57 MNI + SSI + external subscriber number

The MNI + SSI + external subscriber number information element shall indicate the TSI address as defined in

table 6.62.

Table 6.62: MNI + SSI + external subscriber number information element contents

Information sub-element Length C/OIM Remark
Short Subscriber Identity (SSI) 24 M See EN 300 392-1 [1], clause 7
Country Code 10 M See EN 300 392-1 [1], clause 7
Network Code 14 M See EN 300 392-1 [1], clause 7
External subscriber number digit 4 M Repeatable, see note

NOTE:

The length and so the number of the External subscriber number digits of this information element is defined
by the total length of the combined address information element. If the length resolution cannot indicate exact
length so that there are unused bits at the end of this information element, then the fill bit shall be set to "1".
That convention means that the External subscriber number digit cannot be "1111".

6.3.58 Name of location

The name of location information element shall be encoded as presented in table 6.63.

Table 6.63: Name of location information element contents

Information element Length Type | C/O/M Remark
Text encoding scheme 7 1 M Refer to EN 300 392-2 [2], clause 29.5.4.1
Character string Variable C
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6.3.59 Name server type

The name server type information element shall be encoded as presented in table 6.64.

Table 6.64: Name server type information element contents

Information element Length Type | C/O/M Remark
Text encoding scheme 7 1 M Refer to EN 300 392-2 [2], clause 29.5.4.1
Character string Variable C

6.3.60 Outer radius

The outer radius shall be encoded as presented in table 6.37.

Table 6.65: Outer radius information element contents

Information element Length | Type | C/O/M | Value Remark
Outer radius 16 1 M 0 0Om
1 2m
2 4m
...etc.
65536 [131072m

6.3.61 PDU type

The PDU type information element shall be encoded as presented in table 6.66.

Table 6.66: PDU type information element contents

Information element Length Value Remark
PDU type 2 0 Short location report
1 Location protocol PDU with extension, see note 1
2 Reserved, see note 2
3 Reserved, see note 2
NOTE 1: A PDU type extension will follow this PDU type to identify the actual PDU type.
NOTE 2: Reserved for further extension, will not be used in phase 1.
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6.3.62 PDU type extension

The PDU type extension information element shall be encoded as presented in table 6.67.

Table 6.67: PDU type extension information element contents

Information element Length Value Remark
PDU type extension 4 0000, Reserved for further extension, see note

0001, Immediate location report request
0010, Reserved
0011, Long location report

0100, Location report acknowledgement

0101, Basic location parameters request/response

0110, Add/modify trigger request/response

0111, Remove trigger request/response

10002 Report trigger request/response

1001, Report basic location parameters request/response

1010, Location reporting enable/disable request/response
1011, Reserved

11002 Reserved

1101, Reserved

11105 Reserved

1111, Reserved, see note

NOTE: An extension method will be defined in the case a PDU extension will be needed.

6.3.63 Position error

The position error information element shall be encoded as presented in table 6.68.

Table 6.68: Position error information element contents

Information element Length Value Remark
Position error 3 000, less than 2 m

001, less than 20 m

010, less than 200 m

011, less than 2 km

100, less than 20 km

101, less than or equal to 200 km
110, more than 200 km

111, Position error not known
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6.3.64 Reason for sending

The reason for sending shall indicate the reason why location information was sent from the location determination
entity and shall be encoded as defined in the table 6.69.

Table 6.69: Reason for sending information element contents

Information Length | Value Reason Remark
element
Reason for sending 8

Subscriber unit is powered ON

Subscriber unit is powered OFF, see note 1
Emergency condition is detected
Push-to-talk condition is detected

Status, see note 2

Transmit inhibit mode ON, see note 3
Transmit inhibit mode OFF

System access (TMO ON)

DMO ON, see note 4

Enter service (after being out of service)

OO (N IW[IN[IF|O

10 [Service loss, see note 5
11 |Cell reselection or change of serving cell, see note 6
12 |Low battery
13 [Subscriber unit is connected to a car kit
14 [Subscriber unit is disconnected from a car kit
15 [Subscriber unit asks for transfer initialization
configuration
16 |Arrival at destination Destination definition is

outside the scope of
the present document

17  |Arrival at a defined location
18 |Approaching a defined location
19 |SDS type-1 entered
20 |User application initiated
21 |Reserved
...etc. |...etc.
31 |Reserved
32 |Response to an immediate location request
33 |Reserved
...etc. |...efc.
128 [Reserved
129 |Maximum reporting interval exceeded since the last
location information report
130 |Maximum reporting distance limit travelled since last
location information report
131 [Reserved
...etc. |...etc.
255 |Reserved

NOTE 1: The location and time information shall be those at the power OFF.

NOTE 2: The status value shall be as defined in clause14.8.34 of EN 300 392-2 [2] as Pre-coded status. Applicable
only for long location reports.

NOTE 3: If the location information report is sent, when the Transmit inhibit mode is turned back OFF, then the
location and time information shall be those at the Transmit inhibit mode ON. Location information report
should be sent just before going into Transmit inhibit mode ON.

NOTE 4: If the location information report is sent, when returning back in TMO, then the location and time information
shall be those at the DMO ON. Location information report should be sent just before going into DMO.

NOTE 5: Could be sent when retuning back in service.

NOTE 6: Use of this reason may require careful considerations as is may generate lot of reports.
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6.3.65 Report type

The report type information element shall be encoded as presented in table 6.70.

Table 6.70: Report type information element contents

Information element Length Value Remark
Report type 2 0 Long location report preferred with no time information
1 Long location report preferred with time type "Time elapsed"
2 Long location report preferred with time type "Time of position”
3 Short location report preferred, see note
NOTE: If for any reason a long location report is returned instead, then time type should be "Time elapsed".

6.3.66 Requested or required
The requested or required information element shall be encoded as presented in table 6.71.

Table 6.71: Requested or required information element contents

Information element |Length [ Type | C/O/M | Value Remark
Requested or required 2 1 M 0 Use basic parameter value or default value, if basic
parameter value is not defined
1 Requested
2 Required
3 Requested and required

6.3.67 Request priority
The request priority information element shall be encoded as presented in table 6.72.

Table 6.72: Request priority information element contents

Information element |Length [ Type | C/O/M | Value Remark
Request priority 2 1 M 0 Low request priority

Normal request priority

1
2 High request priority
3 Highest request priority
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6.3.68 Result code

The result code shall be encoded as presented in table 6.73.

Table 6.73: Result codes and their meaning

Information |Length

Value Definition Description
element
Result code 8 0 Success No error occurred while processing the request, see
note.
1 System failure The provider is unable to provide the required

information due to a general problem in the server or
the underlying network.

2 Unspecified error The unspecified error is used in case none of the
other errors applies. This result code can also be used
in cases where privacy issues prevent certain errors
from being presented.

3 Unauthorized application The requesting application/user is not authorized to
obtain the information for the specified terminal or
location identification.

4 Unknown subscriber Unknown terminal or location identification.

5 |Absent subscriber The terminal or location identification is currently not
reachable.

6 Congestion in provider The provider is unable to provide the required

information because of congestion in the provider or
an entity invoked by the Provider.

7 Congestion in mobile network |The provider is unable to provide the required
information because of congestion in the mobile

network.

8 Unsupported version The version number is not supported by the provider,
not used in the protocol of the present document.

9 Insufficient resource The provider was unable to complete a request due to
insufficient resources, e.g. lack of memory, etc.

10 |[Syntax error The information request has a syntax error,

e.g. invalid values in some information elements,
missing required elements, etc.

11 |Protocol element not The provider does not support a protocol information
supported element specified in the request.
12 |Service not supported The provider does not support the specified service,

e.g. triggered request.
13 |Protocol element value not The provider does not support a specific value of a

supported protocol information element.
14  |Type of information not A required type of information is temporarily
currently available unavailable, e.g. due to some temporary problem.
15 |Required accuracy not A required accuracy was not achieved and report
achieved contains achieved uncertainty.
16 |Reserved
17  |Reporting will stop A triggered request has been cancelled, and no
further reports will be produced.
18 |Time expired The start time or stop time of a triggered request has
expired.

19 |Disallowed by local regulations |The request is disallowed by local regulatory
requirements.

20 |Reserved Reserved.

21 |No such request No pending request identifiers match the request
identifier specified for a triggered location stop request
message.

22 |User disabled location User has prevented sending of location information

information report sending reports.

23 |Parameter values modified One or more parameter is modified or not supported.

24 |Accepted All definitions accepted without modifications.

25 |Accepted, but some of the Accepted, but some of the triggers or accuracies are

triggers or accuracies are modified or are not supported.
modified or are not supported
26 |Triggers not supported The requested triggers are not supported.

27 |Reserved
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Information |Length value Definition Description
element

...etc. |...etc.
80 |Reserved
81 |Position method failure

Position method failure, resulting in the provider not
being able to obtain the position of the terminal or

location point.

82 |Reserved
...etc. |...etc.
199 |[Reserved
200 |Insufficient GPS satellites

Insufficient number of GPS satellites to determine a

position.
201 |[Bad GPS geometry Invalid GPS satellite geometry information.
202 Reserved.
..etc. ..etc.
255 Reserved.

NOTE:  This result can only be returned by a response PDU.

6.3.69 SDS type-1 value
The SDS type-1 value information element shall be encoded as defined in table 6.74.

Table 6.74: SSl information element contents

Information element Length Value Remark
SDS type-1 value 16 See EN 300 392-2 [2], clause 14.8.49 User defined data-1
6.3.70 SSI

The SSI information element shall indicate the Short Subscriber |dentity address as defined in table 6.75.

Table 6.75: SSl information element contents

Value Remark
See EN 300 392-1 [1], clause 7

Information element Length
Short Subscriber Identity (SSI) 24

6.3.71 SSI + external subscriber number

The SSI + external subscriber number information element shall indicate the Short Subscriber |dentity address as
defined in table 6.76.

Table 6.76: SSI + external subscriber number information element contents

Information sub-element Length C/O/M Remark
Short Subscriber Identity (SSI) 24 M See EN 300 392-1 [1], clause 7
External subscriber number digit 4 M Repeatable, see note

The length and so the number of the External subscriber number digits of this information element is defined
by the total length of the combined address information element. If the length resolution cannot indicate exact
length so that there are unused bits at the end of this information element, then the fill bit shall be set to "1".
That convention means that the External subscriber number digit cannot be "1111".

NOTE:

6.3.72 Start angle
Start angle shall be encoded as defined in table 6.19.
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6.3.73 Start time

The start time information element shall be encoded as presented in table 6.77.

Table 6.77: Start time information element contents

Information element | Length | Type | C/O/M Value Remark
Day, note 5 1 M 0 Reserved
1 Day number
...etc. ...etc.
31 Day number
Hour 5 1 M 0 Hour number
...etc. ...etc.
23 Hour number
25 Reserved
...etc. ...etc.
31 Reserved
Minute 6 1 M 0 Minute number
...etc. ...etc.
59 Minute number
60 Reserved
...etc. ...etc.
63 Reserved
Second 6 1 M 0 Second number
...etc. ...etc.
59 Second number
60 Reserved
...etc. ...etc.
63 Reserved
NOTE:  The day shall indicate day of month, refer to clause 5.1.21.

6.3.74 Status value

The status value information element shall be encoded as defined in table 6.78

Table 6.78: Status value information element contents

Information element Length Value Remark
Status value 16 See EN 300 392-2 [2], clause 14.8.34 pre-coded status

6.3.75 Stop angle
Stop angle shall be encoded as defined in table 6.19.

6.3.76 Stop time

The stop time information element shall be encoded as presented in table 6.77 for start time.
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6.3.77 Terminal or location identification

The terminal or location identification information element shall be encoded as presented in table 6.79.

Table 6.79: Terminal or location identification type information element contents

Information element Length | Type | C/O/M Remark
Address or identification type 4 1 M
No address 0 C [Seenotel
SSI 24 C See note 1
MNI + SSI 48 C See note 1
External subscriber number Variable C [Seenotes 1 and 2
SSI + external subscriber number Variable C [Seenotes1and?
MNI + SSI + external subscriber number Variable C |Seenotes1and?2
IP address (Version 4) [RFC791] 32 C |Seenotel
IP address (Version 6) [RFC3513] 128 C [Seenote 1
Name of location Variable C [Seenotes1and?2
NOTE 1: This information element is conditional on the address or identification type.
NOTE 2: The length of this information element is defined by the total length of the combined information element.

6.3.78 Time elapsed

The time elapsed information element shall indicate approximate time since location determination as defined in
table 6.80.

Table 6.80: Time elapsed information element contents

Information element Length Value Remark
Time elapsed 2 0 lessthan5s
1 less than 5 min
2 less than 30 min
3 Time elapsed not known or not applicable
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The time of position information element shall be encoded as presented in table 6.81.

Table 6.81: Time of position information element contents

Information element | Length | Type | C/O/M Value Remark
Day 5 1 M 0 Reserved
1 Day number
...etc. |...etc.
31 Day number, see note
Hour 5 1 M 0 Hour number
..etc. |..etc.
23 Hour number
25 Reserved
..etc. |..etc.
29 Reserved
30 Reserved
31 Reserved
Minute 6 1 M 0 Minute number
...etc. |..etc.
59 Minute number
60 Reserved
..etc. |..etc.
63 Reserved
Second 6 1 M 0 Second number
..etc. |...etc.
59 Second number
60 Reserved
...etc. |...etc.
63 Reserved
NOTE: The day of month can have values as in normal calendar i.e. in February is can be 1 to 28 on normal years
and 29 on leap years.

6.3.80 Time data

The time data information element shall be encoded as presented in table 6.82.

Table 6.82: Time data information element contents

Information element | Length | Type C/O/M Remark
Time type 2 1 M
None 0 C Shall be present, when time type value is 0
Time elapsed 2 C Shall be present, when time type value is 1
Time of position 22 C Shall be present, when time type value is 2
Reserved N/A C Time type value 3 is not applicable in the present document.

6.3.81 Time type

The time type information element shall be encoded as presented in table 6.83.

Table 6.83: Time type information element contents

Information element Length Value Remark
Time type 2 0 None
1 Time elapsed
2 Time of position
3 Reserved
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6.3.82 Trigger definition (one-shot/recurring)

The trigger definition information element shall contain atrigger and related parameter and shall be encoded as defined
intable 6.84.

Table 6.84: Trigger definition information element contents

Information element Length | Type | C/O/M | Value Remark
Trigger type (one-shot/recurring) 8 1 M
One-shot/recurring 1 1 M 0 |One-shot
1 Recurring
Status value 16 C Included if Trigger type is Status
Location circle 55 C Included if Trigger type is Approaching point, see
note 1
Location point 49 C Included if Trigger type is Arrival at point, see
note 2
SDS type-1 value 16 C Included if Trigger type is SDS type-1 entered
Maximum reporting interval 7 C Included if Trigger type is Maximum reporting
interval
Maximum reporting distance 7 C Included if Trigger type is Maximum reporting
distance
NOTE 1: The horizontal position uncertainty information element value shall indicate the distance at which this trigger
is activated.
NOTE 2: "Arrival at point" means that the defined point is within measurement uncertainty of the current location or
some other application dependent uncertainty. The application dependent uncertainty and how it is defined is
outside the scope of the present document.

6.3.83 Trigger removal

The trigger removal information element shall contain atrigger and related parameter and shall be encoded as defined
in table 6.85.

Table 6.85: Trigger removal information element contents

Information element Length | Type | C/O/M | Value Remark
Removal type 1 1 M 0 Remove all triggers
1 Remove listed triggers
Trigger type (one-shot/recurring) 8 C Repeatable, see note 1
Status value 16 C Included if Trigger type is "Status"
Location point 49 C Included if Trigger type is "Arrival at point" or

"Approaching point", see note 2

SDS type-1 value 16 C Included if Trigger type is "SDS type-1 entered"

NOTE 1: Shall be present only if the removal type value is "Remove listed triggers".

NOTE 2: Differentiation between removal of "Arrival at point" and "Approaching pint" triggers shall be indicated by the
trigger type information element. It is assumed that only one "approaching point" trigger distance is used for
each location point.
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The trigger type information element shall be encoded as presented in table 6.86.

Table 6.86: Trigger type information element contents

Information |Length |Value Reason Remark
element
Trigger type 8 0 [Subscriber unit is powered ON
1 |Subscriber unit is powered OFF, note 1
2 |Emergency condition is detected
3 [Push-to-Talk condition is detected
4 |Status entered Parameter, see table 6.84
5 |Transmit Inhibit Mode ON
6 [Transmit Inhibit Mode OFF
7 |System access (TMO ON)
8 |DMO ON
9 [Enter service (after being out of service)
10 |Loss of service
11 |Change of serving cell
12 |Low battery
13 [Subscriber unit is connected to a car kit
14 |Subscriber unit is disconnected from a car kit
15 |Reserved
16 [Arrival at destination Destination definition is outside the
scope of the present document
17 |Arrival at point, note 2 Parameter, see table 6.84 for location
point
18 [Approaching point Parameter, see table 6.84 for location
circle.
19 |SDS type-1 entered Parameter, see table 6.84
20 |Reserved
21 |Reserved
...etc.|...etc.
127 [Reserved
128 |Not applicable See table 6.87
...efc. ...efc.
131 |Not applicable See table 6.87
132 |Reserved or not applicable
...etc.|...etc.
255 |Reserved or not applicable
NOTE 1: Could be sent when the SU is powered back ON, but should not generate additional sending of a location
report "SU is powered ON".
NOTE 2: "Arrival at point" means that the defined point is within measurement uncertainty of the current location or
some other application dependent uncertainty. The application dependent uncertainty and how it is defined is
outside the scope of the present document.
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The trigger type information element shall be encoded as presented in table 6.87.

Table 6.87: Trigger type information element contents

Information |Length |Value Reason Remark
element
Trigger type 8 0 [Not applicable See table 6.86
...etc.|...etc. ...etc.
127 |Not applicable See table 6.86

128 |Reserved

129 |Maximum reporting interval

130 |Maximum reporting distance

131 [Reserved or not applicable

...etc.|...etc.

255 |Reserved or not applicable

6.3.86 Type 5 element identifier

Type 5 element identifier shall define information contents of the information element as presented in table 6.88.

Table 6.88: Type 5 element identifier information element contents

Information element Length Value Remark

Type 5 element identifier 5 0 Direction of travel and direction of travel accuracy
1 Extended user defined data
2 Horizontal position and horizontal position accuracy
3 Horizontal velocity and horizontal velocity accuracy
4 Location information destination
5 Location altitude and location altitude accuracy
6 Location message reference
7 Maximum information age
8 Maximum response time
9 Reserved
10 Reserved
11 Request priority
12 Result code
13 SDS type-1 value
14 Start time
15 Status value
16 Stop time
17 Terminal or location identification
18 Reserved
19 Trigger definition
20 Trigger removal
21 Vertical velocity and vertical velocity accuracy
22 Reserved
23 Reserved
24 Reserved
25 Reserved
26 Reserved
27 Reserved
28 Reserved
29 Reserved
30 Reserved
31 Extended type 5 information element, see note

NOTE: Extension encoding is outside the scope of the present document. The extended type 5 information element
shall be ignored, if the extension is not supported.
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6.3.87 Type of additional data

The type of additional datainformation element shall be encoded as defined in table 6.89.

Table 6.89: Type of additional data information element contents

Information element Length | Value Remark
Type of additional data 1 0 Reason for sending
1 User defined data

6.3.88 User defined data

The user defined data information element shall be encoded as presented in table 6.90. The information content is
outside the scope of the present document.

Table 6.90: User defined data information element contents

Information element Length | Type | C/O/M Remark
User defined data 8 1 M Any value 0 to 255

6.3.89 Velocity data

The velocity data shall be encoded as presented in table 6.91.

Table 6.91: Velocity data information element contents

Information element Length | Type | C/O/M Remark
Velocity type 3 1 M
No velocity information 0 C [See note
Horizontal velocity 7 C |See note
Horizontal velocity with uncertainty 10 C  |See note
Horizontal velocity and vertical velocity 15 C |[See note
Horizontal velocity and vertical velocity with uncertainty 21 C [See note
Horizontal velocity with direction of travel extended 15 C  |See note
Horizontal velocity with direction of travel extended and uncertainty 21 C |See note
Horizontal velocity and vertical velocity with direction of travel 32 C [Seenote
extended and uncertainty
NOTE: This information element is conditional on the velocity type information element.

6.3.90 Velocity type

The velocity type information element shall be encoded as presented in table 6.92.

Table 6.92: Velocity type information element contents

Information element Length Value Remark
Velocity type 3 0 No velocity information
Horizontal velocity
Horizontal velocity with uncertainty
Horizontal velocity and vertical velocity
Horizontal velocity and vertical velocity with uncertainty
Horizontal velocity with direction of travel extended
Horizontal velocity with direction of travel extended and uncertainty
Horizontal velocity and vertical velocity with direction of travel
extended and uncertainty

N[OOI~ [WIN]|F-
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6.3.91 Vertical velocity
The vertical velocity shall be encoded as described in table 6.93.

Table 6.93: Vertical velocity information element contents

Vertical velocity sign 1 0 Velocity upwards
1 Velocity downwards
Vertical velocity 7 0 0 km/h Steps 1 km/h
1 1 km/h
2 2 km/h
...etc. ...etc.
28 28 km/h
29 29,1 km/h 3,8 % steps
30 30,2 km/h
31 31,3 km/h
...etc. ...etc.
38 40,6 km/h
...etc. ...etc.
44 50,8 km/h
...etc. ...etc.
56 79,5 km/h
...etc. ...etc.
62 99,5 km/h
...etc. ...etc.
67 120 km/h
...etc. ...etc.
81 202 km/h
...etc. ...etc.
92 305 km/h
...etc. ...etc.
105 495km/h
...etc. ...etc.
114 692km/h
...etc. ...etc.
124 1 005 km/h
125 1 043 km/h 3,8 % steps
126 More than 1 043 km/h
127 Horizontal velocity is not known

6.3.92 Vertical velocity accuracy

The vertical velocity accuracy information element shall be encoded as defined in table 6.94.

Table 6.94: Vertical velocity accuracy information element contents

Information element Length Type | C/O/M | Value Remark
Vertical velocity accuracy 3 1 M Less than 1,5 km/h

Less than 3 km/h

Less than 6 km/h

Less than 12 km/h

Less than 24 km/h

Less than 48 km/h

Less than 96 km/h

N[OOI [WIN|F (O

Best effort
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6.3.93 Vertical velocity and vertical velocity accuracy

The vertical velocity and vertical velocity accuracy information element shall be encoded as defined in table 6.95.

Table 6.95: Vertical velocity and vertical velocity accuracy information element contents

Information element Length Type | C/O/M | Value Remark
Return value 1 1 M 0 Vertical velocity value required
1 Vertical velocity and vertical velocity
uncertainty values required

Requested or required 2 1
Vertical velocity accuracy (requested) 3 C Shall be present if requested
Vertical velocity accuracy (required) 3 C Shall be present if required

6.3.94 Vertical velocity uncertainty

The vertical velocity uncertainty information element shall be encoded as defined in table 6.94 for vertical velocity
accuracy.

6.4 Type 5 information element description

6.4.1 Type 5 information element definition

Type 5 information element coding modifies PDU encoding principles so that the type 5 information element replaces
both type 2 and type 3/4 information elements. In a PDU using type 5 information elements there cannot be any type 2
or type 3/4 information elements and so no O-bit nor M-bit is needed. PDU end is indicated by length information
element.

Type 5 information element length can be from 1 bit to 63 bitsin one bit steps and from 64 bits to 1 080 bitsin 8 bits
(octet) steps.

6.4.2 Type 5 element length

The type 5 element length information element shall be encoded as presented in table 6.96.

Table 6.96: Type 5 element length information element contents

Information element Length Value Remark
Type 5 element length 6 000000 |Type 5 length extension

000001 |Element data length is one bit

000010 |Element data length is two bits

...etc. ..etc.

111111 |Element data length is 63 bits

ETSI




81 ETSI TS 100 392-18-1 V1.1.1 (2005-02)

6.4.3 Type 5 element length extension

The type 5 element length extension information element shall be encoded as presented in table 6.97.

Table 6.97: Type 5 element length extension information element contents

Information element Length Value Remark
Type 5 element length extension 7 0000000 |Reserved.

00000001 |Element data length is eight octets.

0000010 |Element data length is nine octets.
...etc. ...efc.

1111111 |Element data length is 135 octets.

6.4.4 Type 5 information element

The type 5 information elements shall be encoded as presented in table 6.98.

Table 6.98: Type 5 information element

Information element Length | Type | C/O/M Remark

Type 5 element identifier 5 1 M |Shall be unique per SDS-TL Protocol ID

Type 5 element length 6 1 M

Type 5 element length extension 7 C Shall be present, if and only if type 5 element
length has value "000000"

Extended type 5 information element TBD C |Shall be present, if and only if type 5 element
identifier value is "11111"

Element data variable 1 M |See note

NOTE: In the case the type 5 element length extension is used and the length of the actual element data is not octet

bounded the element data shall contain fill bits at the end, the fill bits shall have value "1". Fill bit value one
allows Binary Coded Decimal presentation of numbers, refer to clause 6.3.11.

6.5 Geographical shape descriptions
Geographical shapes are described in TS 123 032 [6].

7 Implementation requirements

M Ss supporting L1P protocol shall in minimum support:
SHORT LOCATION REPORT PDU as defined in clause 6.2.1.
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Annex A (informative):
Example of trigger priorities

A.1  Trigger priority setting

This annex gives a potential preference order of trigger reason presentation in the report in the case of "colliding"
trigger instances, refer to table A.1. Network operator may modify the priorities according to the needs of users.

Themain division is as foreground and background triggers.

Table A.1: Trigger priorities

Trigger Priority Remark
SU is powered ON Foreground 3
SU is powered OFF Background
Emergency condition is detected Foreground 1 Should override any other
Push-to-Talk condition is detected
Status entered Foreground 3 or background
Transmit Inhibit Mode ON Foreground 2
Transmit Inhibit Mode OFF Foreground 2
System access (TMO ON) Background
DMO ON Foreground 2
Enter service (after being out of service) Background
Leave service Foreground
Change of serving cell Background
Low battery Background
SU is connected to a car kit Background
SU is disconnected from a car kit Background
Maximum reporting interval Background
Maximum reporting distance Background
Arrival to destination Foreground 2
Arrival at point Foreground 2 Overrides minimum time
Approaching point Foreground 3 Does not override minimum time
SDS Type-1 entered Foreground 3 or background
Minimum reporting interval, see note Foreground 2 Minimum time between location
information reports
NOTE:  The minimum reporting interval is not a real trigger as its function is to prevent location report sending, but
it is listed in the table for priority definition purposes.

The "Minimum reporting interval" isatool to minimize sending of location reports. In order to allow important (high
priority) events to override the minimum reporting interval limit their priority will be set to a higher value than the
priority of the minimum reporting interval.

If two or more triggers invoke report potentiality then normally only the highest priority trigger invokes sending of
location information report, and that report shall contain the trigger reason of the highest priority trigger and should use
at least quality of positioning as required for that trigger. If higher quality of positioning isrequired for the lower
priority trigger, and thisinformation is available at the time of sending, it should be included.

The principle of priority is:

1) Foreground 1 priority shall override foreground 2 priority and foreground 3 and background priority location
information reports. Foreground 2 shall override foreground 3 and background priority.

2)  Background priority report is sent only if no foreground priority trigger invokes location information report
sending.
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3) Theminimum reporting interval timer is re-started and also distance based reporting is re-started each time MS
sends alocation report for any reason including immediate and unsolicited location information reports to the
same location information destination.

4) If aforeground triggered location information report is sent, then the suppressed background one may be sent
once the minimum reporting interval is passed (the delayed background report time information may be the
original event time or one applicable to the time when it is sent).

NOTE: Thetarget isto minimize number of sent location information report even if that "destroys" event
reporting capability.

This sets requirements to applications as especialy background location information reports may be "lost" (or delayed)
as some foreground one is sent instead.
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Annex B (informative):
Use of location message reference

B.1  Potential usage of location message reference

The location message reference may be included into the basic parameters or into alocation report request, then it can
be used to control location message numbering:

. If its value is zero, then the location information report numbering should continue from the current value
stored into the location information source;

. If its value in not zero, then the next location information report should start counting from the defined value
and each of the following location information reports after that should increase the number by one; and

. SHORT LOCATION REPORT PDUs are not included into the location information report counting.

If the basic parameters or triggered report requests do not define alocation message number, then use of the location
message reference is outside the scope of the present document.

If the location reporting entity does not support location message reference numbering, then it shall ignore the value in
the basic parameters and triggered report requests and shall not include location message reference into location reports.
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