ETSI TS 144 031 v7.5.0 (2007-06)

Technical Specification

Digital cellular telecommunications system (Phase 2+);
Location Services (LCS);

Mobile Station (MS) - Serving Mobile Location Centre (SMLC)
Radio Resource LCS Protocol (RRLP)

(B3GPP TS 44.031 version 7.5.0 Release 7)

m
I L I I
ﬁ@ G S mfinlo
GLOBAL SYSTEM| FOR
= ™ MOBILE COMMUNICATIONS

—

D




3GPP TS 44.031 version 7.5.0 Release 7 1 ETSI TS 144 031 V7.5.0 (2007-06)

Reference
RTS/TSGG-0244031v750

Keywords
GSM

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 2007.
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

3GPP TS 44.031 version 7.5.0 Release 7 2 ETSI TS 144 031 V7.5.0 (2007-06)

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 3rd Generation Partnership Project (3GPP).

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

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

ETSI


http://webapp.etsi.org/IPR/home.asp
http://webapp.etsi.org/key/queryform.asp

3GPP TS 44.031 version 7.5.0 Release 7 3 ETSI TS 144 031 V7.5.0 (2007-06)

Contents

Intellectual Property RIGNES.........oo et 2
0 Yo (o SRS 2
0= 11 o OSSPSR 5
1 o010 PR 6
11 REFEIEICES ... ettt ettt sttt et et et ese e besee et e s st eseeae e e enteseeebeaReeheene et e eeeeeebeeaeereeneeneentens 6
12 Y o] = V7= 0] 1RSSR 6
2 FUNCLIONEIITY OF PrOTOCOL.........iitiieiieee et n e 7
21 GBNENEL ...ttt b h bRt h e e R e R R e E e eRe R £ oA £ e e e R R e R e Rt R e e R e e e e R e et e benae b e e e e e s 7
2.2 POSItioN MEASUIEMENE PrOCEOUNE.......cueitiitieteiie ettt e e et b e bbbt et e b e sr e besaesbesaeeneennens 7
2.3 Assistance Data DeliVEry PrOCEAUIE ..........cocvieiee ettt e et e aesraesaesreesreesneeseenneans 8
2.3a Positioning Capability Transfer PrOCEAUIE. ..........c.cuiiieie et sae et eae e naesnaesreennean 9
24 (70T ) IO U TSP PR 10
25 Error Handling PrOCEOUNES........c.ciuiieert ettt ettt b bbbt se e bt b e bbbt b ens 10
251 (€71 SRS 10
251a MESSATE TOO SNOMT ...ttt sttt et b bbbt b s bbb e e bt b e e et s b e ne et ebese et et e s ne e 10
252 UNKNOWN REFEIENCE NUMDEY ... .ottt se et e e e e e saesbeeneeneeneens 10
253 Missing Information Element or Component EIEMENT ..........cccvreiririienereese e 11
254 1ol (= ol D - PRSP PR PR PPRPR 11
255 e 0= =0l @0 g! o0 1= o [ 11
256 70T ) ISP SPPTSN 11
257 RS o T @] 110 = | P 11
258 UNFOrESEEN COMPONENL ......c.veiieeieeesieeseesteesteeeeeeesseesteeteesteestesssesseesseesaeesaeeseenseaseeaseesseassenssennsennsesnsssnsesnes 12
25.8a I e 001 o 1 TP RTRS 12
259 PSEUTO-SEGMENTALION. ......cve ettt ettt b e et b e et b e et b e e st e bese et b e b et b e b 12
31 General Format of RRLP IMESSA0E. .......c.oiuiieiiiieieie ettt sttt 12
3.2 REFEFENCE INUMDEY TE ... .ottt sttt et et e e e e e e besaeeae e e et e seeseeebeeneeneeneeneees 13
33 COMPONENT TE ...t e r et e e h e R e e et e s e e e R e s Rt eR e e bt e bt e b e e e e s e e e sn e renneeen e ennes 14
4 L0011 0100101 o1 K= PP 14
4.1 e Sl ot 0] (= o U= 15
4.2 M EBSUIE POSITION RESPONSE. ......ccueeitieiieiieeeste et eteestesteeste e e seesseesreesteatesaesseesseeseanseaseesseesseesseessensesnsesnensnes 15
4.3 ASSISEANCE DIBLA.....c.ee ettt ettt bbbt bt e e e e bR b e R e ae R e R e bRt b e e Re e et e Rt b eheene e e ne s 15
4.4 Assistance Data ACKNOWIEAGEMENT ..ottt b e sttt b e e e b sreneene s 16
45 o010 oro =l (o) R 16
4.6 Positioning Capability REQUEST ..ottt bbb 16
4.7 Positioning Capalility RESPONSE. ......c.ciuiieiiriie ettt bbbt e bbb bt e ens 17
5 Elements Of COMPONENLES.........oitiitiiiiei ettt b e e bt b e ab b b n e s 17
5.1 V0 I === T o] USSR 17
6 TOM Protocol Header for RRLP TranSPOIt.........ccvcviiiiiieieiteeie st steesie e eee e sre e sae e enaesresneense s 38
6.1 LT 0T PSSR 38
6.2 Remaining Octets of TOM Protocol Header for RRLP..........coiiiiriiiiiereereeeesieees e 38
Annex A (informative): Description of COMPONENES........cceiiiieieiieie e ereas 40
Al 11 0o 1 o o PSS 40
A.2 MEASUIE POSITION REQUESE .........eiuiietiitiiete sttt b et b et b et b s s b e b et eb e e e ens 40
A.21 (71 PR 40
A.22 =007 g1 OO RRRN 41
A.221 POSItioNing INSIIUCLIONS BIEMENT ..ot eb e 41
A.2.2.1a GANSS Positioning Method EIEMENE............coeiriiriieeerieeeeseeei s 42
A.2.2.2 E-OTD Reference BTS for Assistance Data EIement .........c.cooeeeeieierineneneneeeee e 42
A.2.2.3 E-OTD Measurement Assistance Data El@mMeNt ..........coooieieiiiieiee e 43
A224 E-OTD Measurement Assistance Data for System Information List Element...........ccccovevvvcevvereennen. 45
A.2.24a GPS Time Assistance Measurement ReqUESt lemMENt ...........cc.vevveiereeienie e 47
A.2.2.4b GPS Reference Time Uncertainty €lemMENt ..........c.oocvviieeiereei e e e nnees 48

ETSI



3GPP TS 44.031 version 7.5.0 Release 7 4 ETSI TS 144 031 V7.5.0 (2007-06)

A.2.24c VelOCity REQUESE ElEMENL .......ceeiceeeecee ettt et e s e e st e e teetesneesneesneesneenseennenns 48
A.2.2.4d GANSS Carrier-Phase Measurement Request Element ............ooovee e 48
A.2.2.4e GANSS TOD - GSM Time Association Request EIemeNt ..........cccoeevveeeeiceeseere e 48
A.2.2.4f REQUITEd RESPONSE TIME ....eeiceeeeteesieestees et rte e te et et e st e st et e e te e te e teetessaesaeeeseeeseesseenseanseeneessensseessnns 48
A.2.25 EXIENAEA REFEIENCE IE....... oottt ettt e et e s et e e e s sbbe e e e ebe e e s sseeessbreessanbenesennes 48
A.3 M EBSUIE POSITION RESPONSE. ......ccueeieeeitieieeeeetiesteeteetestaeste e teeteseesaeesaeesseeaesseesseesseenteessesseesseesseesseesennsesnensnns 49
A3.1 (7= 0= | TR 49
A.3.2 B BIMENES ..ttt ettt ettt e e ettt e e et et e s eaae e e e s baeeeeaateeeeaaaeeeeebereeeaaeeeeeaaareeeabeeeeaaeneesareresaarreeeaane 50
A3.21 MUITIPIE SEES ETEIMENL ...ttt et bbb et b e e bt et et b e b e b e enea 50
A.3.2.2 Reference BTS [dentity EIEMENL..........oo ittt s e sb s 50
A.3.2.3 E-OTD Measurement INformation EIEMENL .........cooo ittt s ee e s s e e e e bae e e e eanes 51
A.3.2.3a E-OTD Measurement Extended Information EIEMENL...........ocuveviiciii e 55
A.3.24 Location INfOrmMation EIEMIENT ..........cueiiieeie ettt e e s s e e e s e sab e s seae e e s sbreeessnbeeesennes 56
A.3.25 GPS Measurement INformation EIEMENT ..........ooceeeiiiiiie ettt et eare e e srre e 57
A.3.2.6 Location INformation Error EIEMENT...........eiii ittt ettt e e e st e e s eaa e e s ssnreesssnbeeeeeanes 61
A.3.2.6a GPS Time Assistance MeasurementS EIEMENT .........ocviiiiiiii ettt ere e s sbaeee e 61
A.3.2.6b VeloCity ESImMate EIEMENT.........ocieeeie ettt et te e e sreesneesneeseenneens 62
A.3.2.7 EXtENAEA REFEIENCE IE...... .ottt ettt et e e et e e e e e e e s sabe e e s ebeeessasseessasanessanbenesanes 63
A.3.2.8 Uplink RRLP Pseudo Segmentation INiCaLioN ...........ccoeeiireiiinieene e 63
A.3.29 GANSS Location INformation EIEMENL ...........oi ittt e e st e e s e eaae e sran e e s sereeeeean 63
A.3.2.10 GANSS Measurement INformation EIEMENT...........oooiiiiii it eeee s e s e e s sean e e s sreeeeeas 66
A.3.2.10.1 GANSS Generic Measurement INformation EIEMENT ..........eoviieiie i 69
A4 J NS =10 (o) DL - N 72
A4l LT 1< =) 72
A.42 L= 01 L C TR 72
A421 E-OTD Reference BTS for ASSiStance Data ElEMENT .........ocoiveieiiiiie ettt 72
A.422 E-OTD Measurement ASSIStaNCe Data ElEMENT ..........ooiiveiiiiieie ettt e e b e e eanes 72
A4.23 E-OTD Measurement Assistance Data for System Information List Element...........ccccovevvvcevvereennen. 72
A.424 GPS ASSIStANCE Dala EIEMENL........eeeeeieiie ettt e s e s st e e e s b e e e s s enaeeesserreeeean 73
A.4.2.4a GPS Time Assistance Measurement ReqUESE EIEMENE ..........cviirieiriinieireeereeseseeeseeee s 85
A.4.2.4b GPS Reference Time Uncertainty EIEMENT. ........coviiiriiiiieeneeesieseees e 85
A.425 More Assistance Data TO B SENt EIEMENT ........cooi ittt e et see e e e s sree e s sbaeesennes 85
A.4.2.6 GANSS ASSISLANCE D LAL........eviieiieeie ettt eee e e sttt e et e s e e e e s s eaeeesesatesesesssesssbeeesasesessssnnassasreeesas 85
A4.26.1 GANSS COMMON ASSISLANCE DBLA........eeieieeeiie i ettt e e e s s e e s et e e s seaeeessesaeessssbesssesnseassareeeeeas 86
A.4.2.6.2 GANSS GENEIIC ASSISTANCE DBLA.....ccccveie ettt e st e e et e e sba e s s sbae e s essbeessessaeeessareeeeean 88
A.4.2.7 GANSS Carrier-Phase Measurement Request Element ...........coovevieiieeie e 102
A.4.28 GANSS TOD - GSM Time Association Request Element ...........cccccevoeveevieeii e 102
A.5 Assistance Data ACKNOWIEAQEMENL .........c.eoiiiiice et e ae e sreesreesreenreeneens 102
A5.1 (71 =) 102
A.6 01101 =1 (o) 102
A.6.1 (7= 0= | TSR 102
A.6.2 EXIENAE REFEIENCE IE ... ..ottt et e et e s et e e s st e e e e ebaeesssaseessabeeesasbeeessseeessasbenesan 102
A7 Positioning Capability REQUEST ..ottt s s b e bbb seene s 103
A7.1 (7= 01 | TR 103
A.8 Positioning Capalility RESPONSE. ......c.ciiiiiriiietirtere ettt bbb b et b e b b ne b sbeneeneas 103
A8.1 (7= 01 | TR 103
A.8.2 L 1= 01 1 C 103
AB821 Lo 0] T aTo T O=T 0= o ] L= 103
A.8.2.2 ASSIStANCE Data SUPPOITEU. ... .eeieeeeeeiece ettt et be et eeeesaeesreesaeesseeaeenseenaennaesneesneas 104
GANSS Assistance 105

A.8.2.3 ASSISTANCE DALANEEUEA. ...ttt e et e e e e s e e s s e b be e s seaaeeessnbeeesebeeeesnes 106
Annex B (informative): ChaNGE HISIONY ... 107
[ 1S 0] YOS 109

ETSI



3GPP TS 44.031 version 7.5.0 Release 7 5 ETSI TS 144 031 V7.5.0 (2007-06)

Foreword

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

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

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

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

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

The present document contains the definition of the Radio Resource L CS Protocol (RRLP) to be used between the
Mobile Station (MS) and the Serving Mobile Location Centre (SMLC).

Clause 2 defines the functionality of the protocol. Clause 3 describes the message structure, and Clause 4 the structure
of components. Clause 5 contains the ASN.1 description of the components.

1.1 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, edition number, version number, etc.) or
non-specific.

e For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 43.059: "Functional Stage 2 Description of Location Servicesin GERAN".

[3] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

[4] ITU-T Recommendation X.691: "Information technology - ASN.1 encoding rules: Specification of
Packed Encoding Rules (PER)".

[5] ITU-T Recommendation X.680: "Information technology - Abstract Syntax Notation One
(ASN.1): Specification of basic notation".

[6] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

[7] 3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part L CS Extension
(BSSAP-LE)".

[8] ICD-GPS-200, Navstar GPS Space Segment/Navigation User Interfaces.

[9] RTCM-SC104, RTCM Recommended Standards for Differential GNSS Service (v.2.2).

[10] 3GPP TS 44.064: "General Packet Radio Service (GPRS); Mobile Station - Serving GPRS
Support Node (MS-SGSN); Logical Link Control (LLC) layer specification".

[11] Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23",
2006.

[12] IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, December 7",
2004.

1.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 or in 3GPP TS 43.059 apply.
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2 Functionality of Protocol

2.1 General

The present document defines one generic RRLP message that is used to transfer Location Services (LCS) related
information between the Mobile Station (MS) and the Serving Mobile Location Centre (SMLC). Usage of the RRLP
protocol on ageneral level is described in 3GPP TS 43.059 that includes Stage 2 description of LCS.

One message includes one of the following components:
- Measure Position Request;
- Measure Position Responsg;
- Assistance Datg;
- Assistance Data Acknowledgement;
- Protocol Error;
- Positioning Capability Request;
- Positioning Capability Response.
Next sub-clauses describe the usage of these components.

Delivery of components may be supported in the RRLP level using pseudo-segmentation by sending several shorter
messages instead of one long message. Any assistance data that is successfully delivered to an MS and acknowledged
prior to the interruption of the positioning procedure by an event like handover, or by any other event that causesan MS
to terminate the positioning procedure or delivery of assistance data (see 3GPP TS 43.059), shall be retained by the MS
and need not be resent by the SML C when positioning or delivery of assistance datais again re-attempted.

The RRLP maximum PDU sizeis 242 octets. |f the amount of data that needs to be sent is larger than RRLP maximum
PDU size, the RRLP pseudo-segmentation shall be used. The RRLP pseudo-segmentation isthe use of several RRLP
components (one in each RRLP message) to deliver alarge amount of information. For SMLC to M'S messages, the
Assistance Data component is the one that is sent several timesin order to deliver the information. For MSto SMLC
messages, the Measure Position Response component may be sent twice in order to deliver the information. Legacy MS
and SMLC (3GPP Rel-4 or older) may send RRLP components that are larger than the RRLP maximum PDU size. In
this case lower level segmentation will be used.

2.2 Position Measurement Procedure

The purpose of this procedure is to enable the SMLC to request for position measurement data or location estimate from
the MS, and the M S to respond to the request with measurements or location estimate.

ETSI
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2.3

3. RRLP(Measure Position Request)

>
4. RRLP(Protocol Error)
e
5. RRLP(Measure Position Response)
e
< 5. RRLP(Measure Position Response)

Figure 2.1: Position Measurement procedure

. The Measure Position Request component and any Assistance Data Delivery Procedure may be preceded by a

Positioning Capability Transfer procedure (see sub-clause 2.3a) to transfer the M S positioning capabilities to the
SMLC.

The Measure Position Reguest component may be preceded by an Assistance Data Delivery Procedure (see sub-
clause 2.3) to deliver some or all of the entire set of assistance data that is needed by the subsequent positioning
procedure (steps 3-5).

The SMLC sends the Measure Position Request component in a RRLP message to the MS. The component
includes QoS, other instructions, and possible assistance datato the MS. The RRLP message contains a
reference number and an extended reference ID of the request.

The MS sends a RRL P message containing the Protocol Error component to the SMLC, if there is a problem that
prevents the M S to receive a complete and understandable M easure Position Request component. The RRLP
message contains the reference number and, if available, the extended reference 1D included in the Measure
Position Request received incomplete. The Protocol Error component includes a more specific reason. When the
SMLC receives the Protocol Error component, it may try to resend the Measure Position Request (go back to the
step 3), abort location, or start a new position measurement procedure (e.g. with updated assistance data).

The MStries to perform the requested location measurements, and possibly calculates it own position. When the
MS has location measurements, location estimate, or an error indication (measurements/location estimation not
possible), it sends the resultsin the Measure Position Response component to the SMLC. The RRLP message
contains the reference number and, if received, the extended reference ID of the request originally received in
the step 3. The MS may optionally send one additional Measure Position Response component in a second
RRLP message to the SMLC if the amount of information it needs to transfer to the SMLC istoo large to fit into
one single Measure Position Response component (uplink RRLP pseudo-segmentation). This RRLP message

a so contains the reference number and, if received, the extended reference ID of the request originally received
in the step 3. If two components are sent, the MS shall indicate in the first component that it is the first of many
components and in the second one that it is the second of many components. If there is a problem that prevents
the SMLC to receive a complete and understandable M easure Position Response component, the SMLC may
decide to abort location, or start a new position measurement procedure instead. If additional Measure Position
Response components are received by the SMLC after the 1% and optional 2™ one, they shall be ignored.

Assistance Data Delivery Procedure

The purpose of this procedure is to enable the SMLC to send assistance data to the M S related to position measurement
and/or location calculation. Notice that RRLP protocol is not used by the M S to request assistance data, only to deliver
it to the MS. The entire set of assistance data (i.e. the total amount of assistance data that the SMLC has decided to send
in the current procedure) may be delivered in one or several Assistance Data components. In this case steps 1 and 3
below may be repeated several times by the SMLC. If several components are sent, the SMLC shall await the
acknowledgement of each component before the next Assistance Data component is sent. If Assistance Data Delivery is

ETSI
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used as part of the Position Measurement Procedure, as described in sub-clause 2.2, then some assi stance data may be
delivered in the final RRLP Measure Position Request.

SMLC MS

1. RRLP(Assistance Data)

2. RRLP(Protocol Error)

3. RRLP(Assistance Data Ack.)

<

Figure 2.2: Assistance Data Delivery procedure

1. The SMLC sends the Assistance Data component to the MS. The component includes assistance data for
location measurement and/or location calculation. The RRLP message contains a reference number and an
extended reference ID of the delivery. The More Assistance Data To Be Sent Element in the Assistance Data
component is used by the SMLC to indicate to the MS if either more Assistance Data components (in the current
Assistance Data Delivery procedure) or afinal RRLP Measure Position Request (if the Assistance Data Delivery
Procedure forms part of a Position Measurement procedure as described in sub-clause 2.2) will be sent.

2. The MS sends a RRLP message containing the Protocol Error component to the SMLC, if there is a problem that
prevents the M S to receive a complete and understandable Assistance Data component. The RRLP message
contains the reference number and, if available, the extended reference ID included in the Assistance Data
component received incomplete. The Protocol Error component includes a more specific reason. When the
SMLC receives the Protocol Error component, it may try to resend the Assistance Data component (go back to
the step 1), send a new measure Assistance Data set (e.g. with updated assistance data), or abort the delivery.

3. When the MS has received a complete Assistance Data component, it send the Assistance Data
Acknowledgement component to the SMLC. The RRLP message contains the reference number of the
Assistance Data originally received in step 1.

2.3a  Positioning Capability Transfer Procedure

The purpose of this procedure is to enable the SMLC to obtain the positioning capabilities of the M S, the types of
assistance supported and the types of assistance data that may be needed from the SMLC. M S support for this
procedure can be indicated to the SML C using the MS Classmark 3 IE for GSM (see 3GPP TS 24.008), the PSLCS
Capability |IE for GERAN Gb mode (see 3GPP TS 24.008) and the M'S Positioning Capability |E for GERAN lu mode
(see 3GPP TS 44.118).

SMLC MS

1. RRLP (Positioning Capability Request)

2. RRLP (Protocol Error)

3. RRLP (Positioning Capability Response)

Figure 2.3: Positioning Capability Transfer procedure
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1

2.

3.

2.4

2.5

The SMLC sends the Positioning Capability Request component to the MS. The RRLP message contains a
reference number and an extended reference ID of the request.

The M S sends a RRL P message containing the Protocol Error component to the SMLC, if thereis a problem that
prevents the M S to receive a complete and understandabl e Positioning Capability Request component. The
RRLP message contains the reference number and the extended reference ID included in the Positioning
Capability Request component. The Protocol Error component includes a more specific reason. When the SMLC
receives the Protocol Error component, it may try to resend the Positioning Capability Request component (go
back to the step 1) or abort the request.

When the M S has received a compl ete Positioning Capability Request component, it sends the Positioning
Capability Response component to the SMLC. The component shall include the positioning capabilities of the
MS and the types of supported assistance data. The component may include the types of assistance needed by the
MS to obtain alocation estimate or positioning measurements. The RRLP message also contains the reference
number and extended Reference ID of the Positioning Capability Request originally received in step 1.

(void)

Error Handling Procedures

251 General

In this sub-clause it is described how areceiving entity behavesin cases when it receives erroneous data or detects that
certain datais missing.

2.5.1a Message Too Short

When MSS receives a RRLP message, that istoo short to contain all mandatory |Es, the MS sends a Protocol Error
component with indication "Message Too Short". If the Reference Number can be found, it isincluded. If the Reference
Number is not available, the Reference Number of the RRLP message carrying the Protocol Error component is set to
‘0. If the Extended Reference |E can be found, it shall be included in the returned Protocol Error Component. If the
Extended Reference |E is not available, an Extended Reference |E shall not be included. The original sending entity that
receives the Protocol Error, may then resend the original message, or abort the procedure.

2.5.2 Unknown Reference Number

A SMLC detectsthat it has received a RRLP message with an unknown or invalid Reference Number, when one or
more of the following conditions occur:

aMeasure Position Response, Assistance Data Acknowledgement, or Protocol Error component is received with
a Reference Number that the SML C has not sent in a Measure Position Request, or Assistance Data components
during a pending Position Measurement or Assistance Data Delivery procedures.

aMeasure Position Response or Protocol Error component is received with an Extended Reference | E value that
the SMLC has not sent in a Measure Position Request or Assistance Data component during a pending Position
Measurement or Assistance Data Delivery procedures.

aMeasure Position Response or Protocol Error component is received with a Reference Number and an
Extended Reference | E value that the SMLC has not sent together in the same Measure Position Request or the
same Assistance data component during a pending Position Measurement or Assistance Data Delivery
procedures.

The SMLC shall then discard the message. If the SMLC receives a Measure Position Response or a Protocol Error
component containing no Extended Reference ID, then the SML C shall assume that the target MS isfor Release 4 or
earlier and shall only verify the received Reference Number.
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2.5.3 Missing Information Element or Component Element

When M S receives a RRLP message, that does not contain | Es or component elements expected to be present, the MS
sends a Protocol Error component with indication "Missing Information Element or Component Element”. If the
Reference Number can be found, it isincluded. If the Reference Number is not available, the Reference Number of the
RRLP message carrying the Protocol Error component is set to '0'. If the Extended Reference | E can be found, it shall
be included in the returned Protocol Error Component. If the Extended Reference |E is not available, an Extended
Reference | E shall not be included. The SMLC that receives the Protocol Error, may then resend the original message,
or abort the procedure.

2.5.4 Incorrect Data

When MS receives a RRLP message, that is contains | Es or elements of components that are syntactically incorrect, the
MS sends a Protocol Error component with indication "Incorrect Data’. If the Reference Number can be found, it is
included. If the Reference Number is not available, the Reference Number of the RRLP message carrying the Protocol
Error component is set to '0". If the Extended Reference |E can be found, it shall be included in the returned Protocol
Error Component. If the Extended Reference IE is not available, an Extended Reference | E shall not be included. The

SMLC that receives the Protocol Error, may then resend the original message, or abort the procedure.

2.5.5 Repeated Component

When after the reception of a Measure Position Request component, but before responding with a Measure Position
Response or a Protocol Error component, the M S receives a new RRLP message with the Measure Position Request
component, it acts as follows:

- if the old and new Measure Position Regquest components have the same Reference Number and, if included, the
same Extended Reference |E, the M S ignores the later component;

- if the old and new Measure Position Request components have different Reference Numbers or, if included,
different Extended Reference |Es or if one Measure Position Reguest component (old or new) contains an
Extended Reference | E but the other component does not, the M S aborts activity for the former component, and
starts to acts according to the later component, and sends a response to that.

When after the reception of an Assistance Data component, but before responding with an Assistance Data
Acknowledgement or a protocol Error component, the M S receives a new RRLP message with the Assistance Data
component, it acts as follows:

- if the old and new an Assistance Data components have the same Reference Number and, if included, the same
Extended Reference |E and if pseudo-segmentation does not apply (see sub-clause 2.5.9), the MSignores the
later component;

- if the old and new Assistance Data components have different Reference Numbers or, if included, different
Extended Reference |IEs or if one Assistance Data component (old or new) contains an Extended Reference |E
but the other component does not, the M S ignores the former component and sends an acknowledgement to the
latter component.

When after the reception of an Measure Position Response component, the SMLC receives a new RRLP message with
the Measure Position Response component, it acts as follows:

- if the old and new Measure Position Response components have the same Reference Number and, if included,
the same Extended Reference | E values, the SMLC may ignore the later component;

2.5.6 (void)

2.5.7 Missing Component

When the SMLC sends a Measure Position Request component to the MS, it starts atimer. If the timer expires before
the SMLC receives the last M easure Position Response component or a Protocol Error component from the MS with
the same Reference Number and, if included, the same Extended Reference | E value asin the sent component, it may
abort location attempt or send a new Measure Position Request.
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When the SMLC receives a Measure Position Response component with the same Reference Number and, if included,
the same Extended Reference | E value as in the sent component indicating that it is the second of many segments, but
the first of the many segments was never received by the SMLC, it may abort location attempt or send a new Measure
Position Request.

When the SMLC sends a Assistance Data component to the M S, it starts atimer. If the timer expires before the SMLC
receives a Assistance Data Acknowledgement or Protocol Error component from the MS with the same Reference
Number as in the sent component and, in the case of a Protocol Error component, either the same extended reference ID
asin the sent component or no extended reference ID, it may abort delivery attempt or send a new Assistance Data.

2.5.8 Unforeseen Component

When the M S receives a complete Assistance Data pseudo-segmentation sequence or an Assistance Data component
that was sent without pseudo-segmentation, that it is not expecting, MS may discard it.

2.5.8a RRLP Procedure

The MS and SMLC shall only support one RRLP procedure at atime for either positioning or delivery of assistance
data. The normal sequence of eventsfor either procedure is defined in sub-clause 2.2 or sub-clause 2.3, respectively. If
the MSis engaged in an RRLP procedure and receives a correctly encoded RRL P message from the SMLC that startsa
new procedure, the M S shall abort the first procedure without sending a response and start the second.

2.5.9 Pseudo-Segmentation

When the SMLC employs pseudo-segmentation to send an RRLP Measure Position Request message or an RRLP
Assistance Data message, the SML C shall send one or more RRLP Assistance Data components followed by:

- afina RRLP Measure Position Request component (see sub-clause 2.2) or
- afinal RRLP Assistance Data component (see sub-clause 2.3).

The SMLC shall indicatein al but the final component (Measure Position Request or Assistance Data, respectively)
that more components are on the way.

When an M S receives an Assistance Data component indicating that more components are on the way, the MS may
store the contents of the component. If the M S receives a subsequent Assistance Data component or afinal Measure
Position Request component that is correctly encoded, the MS shall assume that the new component continues the
pseudo-segmentation of the earlier component and may then store the contents of the new component. If the new
component is an Assistance Data component indicating that no more components are on the way or if it isaMeasure
Position Request, the M S shall assume that pseudo-segmentation is complete. The MS may then employ the rules
defined in sub-clause 2.5.5 to verify if the new message is a repeated duplicate of a previous message.3 Message
Structure

3.1 General Format of RRLP Message
The general format of the RRLP message is given below, and based on:

- ITU-T Recommendation X.680;

- ITU-T Recommendation X.691;

and is consistent with these ITU-T recommendations. Also further definitions in the present document are based on
ASN.1/94 defined in ITU-T Recommendation X.680 (ASN.1 1994). BASIC-PER, unaligned variant is used. Both
RRLP ASN.1 modules, RRL P-Messages and RRL P-Components, are based on recommendations presented above.

ASN.1 identifiers have the same name as the corresponding parameters (information elements of the RRLP message,
components, elements of components, fields of component elements etc) in other parts of the present document, except
for the differences required by the ASN.1 notation (blanks between words are removed, the first |etter of the first word
is lower-case and the first letter of the following words are capitalized, e.g. "Reference Number” is mapped to
"referenceNumber™). In addition some words may be abbreviated as follows:
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msr measure
req request

rsp response

nbr number

ack acknowledgement

Ellipsis Notation shall be used in the same way as described in 3GPP TS 29.002 and shall be supported on the radio
interface by the MS and the network for al operations defined in the present document.

Table 3.1.a: RRLP Message Format

RRLP- Messages
-- { RRLP-nessages }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N
| MPORTS

Msr Posi tion-Req, MsrPosition-Rsp, AssistanceData,
Pr ot ocol Error

FROM
RRLP- Conponent s -- { RRLP-Conponents }
PDU : : = SEQUENCE {
r ef er enceNunber I NTEGER (0..7),
conponent RRLP- Conponent
}
RRLP- Conponent ::= CHO CE {
nmsr Posi ti onReq Msr Posi ti on- Req,
msr Posi ti onRsp Msr Posi ti on- Rsp,
assi st ancebDat a Assi st anceDat a,
assi st anceDat aAck NULL,
pr ot ocol Error Pr ot ocol Error,
posCapabi | i t yReq PosCapabi | i ty- Req,
posCapabi | i t yRsp PosCapabi i ty- Rsp
}
END

The message consists of two information elements, that are further described in the following sub-clauses.

3.2 Reference Number IE

This element is mandatory, and appears only once per RRLP message. It hasthe range from 0to 7. Value O is reserved
for indicating unknown Reference Number. 1ts ASN.1 definition isin sub-clause 3.1. This element contains the
Reference Number that shall be used as follows:

- inthe Position Measurement procedure the SMLC shall select any number within the range 1- 7 that it is not
already using with the particular MS. The Reference Number serves as an identification of the Measure Position
reguest component that it sendsto the MS. When the M S responds either with the Measure Position Response
component, or the Protocol Error component, it shall use the same Reference Number value and, if an Extended
Reference ID was included by the SMLC, the same Extended Reference ID to identify to which Measure
Position Request it isresponding, if the Reference Number has been obtained. If the MS has not been able to
decode the Reference Number (e.g. IE missing), it shall use '0' as the Reference number in the response. This
mechanism helps for example in the cases where the SML C sends a M easure Position Request to the MS, and
before it receives the Response, it needs to send another Request (e.g. assistance data changes). Then the SMLC
can identify to which Request the Response is related to;
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- inthe Assistance Data Delivery procedure the SMLC shall select any number within therange 1 - 7 that it is not
aready using with the MS. The Reference Number serves as an identification of the Assistance Data component
that it sends to the MS. When the MS responds either with the Assistance Data Acknowledgement component or
the Protocol Error component, it shall use the same Reference Number value and, if an Extended Reference ID
was included by the SMLC, the same Extended Reference ID to identify to which Assistance Data component it
isresponding, if the Reference Number has been obtained. If the M S has not been able to decode the Reference
Number (e.g. |IE missing), it shall use '0" as the Reference number in the response.

- the SMLC shall use the same Reference Number and same Extended Reference ID to resend any RRLP
component for which a response was not received from the M S.

- the SMLC shall use adifferent Reference Number to that in any RRLP component for which a response was not
received from the MS if the SML C aborts an existing RRLP procedure and starts a new procedure.

- the SMLC may use the same Reference Number and same Extended Reference ID or different Reference
Numbers and Extended Reference IDs for different RRLP components within the same pseudo-segmentation
sequence.

In aMeasure Position Request, M easure Position Response, Assistance Data and Protocol Error component, the
Reference Number 1E shall be supplemented by an Extended Reference |E in order to distinguish valid from invalid
RRLP responses at the SMLC and duplicate from non-duplicate RRLP commands at the MS. In order to remain
backward compatible, the receiving entity shall be able to receive messages without the Extended Reference |IE. The
ASN.1 definition of the Extended Reference |E is given in sub-clause 5.1 and the procedures associated with sending
and receiving it are givenin clause 2 and in Annex A, sub-clauses A.2.2.5, A.3.2.7 and A.6.6.

3.3 Component IE

This element is mandatory, and appears only once per RRLP message. It contains the actual component to be
transferred.

Different components are described further in Chapter 4. This |E contains only one component, i.e. it is not possible to
include two or more components.

4 Components

This ASN.1 module contains the definitions of the components and datatypes defined in the components.

Table 4.a: RRLP-Components format

RRLP- Conponent s
-- { RRLP-Conponents }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

I MPORTS
Ext - Geogr aphi cal I nfornation, Vel ocityEstinate
FROM
MAP- LCS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-LCS-DataTypes (25) version5 (5)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDormain (0)
gsm Network (1) nodul es (3) map- ExtensionDataTypes (21) versiond (4)}

-- Add here other ASN. 1 definitions presented bel ow
-- in chapters 4 and 5.

END
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4.1 Measure Position Request

This component is used by the SMLC to request location measurements or alocation estimate from the MS. It includes
QoS, other instructions, and possible assistance datato the MS. This component is defined as follows:

Table 4.1.a: Measure Position Request

-- add this definition to RRLP-Conponents nodul e

-- Measurenent Position request conponent

Msr Posi tion-Req ::= SEQUENCE {
posi tionl nstruct Posi tionl nstruct,
ref erenceAssi st Dat a Ref er enceAssi st Dat a OPTI ONAL,
nmsr Assi st Dat a Msr Assi st Dat a OPTI ONAL,
syst enl nf oAssi st Dat a Syst eml nf 0Assi st Dat a OPTI ONAL,
gps- Assi st Dat a GPS- Assi st Dat a OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-- Rel ease 98 extension el enent
rel 98- Msr Posi ti on- Reg- ext ensi on Rel 98- Msr Posi ti on- Req- Ext ensi on OPTI ONAL,
-- Release 5 extension el ement
rel 5- Msr Posi ti on- Reg- ext ensi on Rel 5- Msr Posi t i on- Req- Ext ensi on OPTI ONAL,
-- Release 7 extension el ement
rel 7- Msr Posi ti on- Reg- ext ensi on Rel 7- Msr Posi ti on- Req- Ext ensi on OPTI ONAL
}

The elements of this component are defined in clause 5.

4.2 Measure Position Response

This component is used by the MS to respond to a Measure Position Request from the SMLC with location
measurements, a location estimate, or an error indication. This component is defined as follows:

Table 4.2.a: Measure Position Response

-- add this defintion to RRLP-Conmponents nodul e

-- Measurenent Position response conponent

Msr Posi tion-Rsp ::= SEQUENCE {
mul tipleSets Mul ti pl eSets OPTI ONAL,
referenceldentity Ref erencel dentity OPTI ONAL,
ot d- Measur el nfo OTD- Measur el nfo OPTI ONAL,
I ocationlnfo Locationl nfo OPTI ONAL,
gps- Measur el nfo GPS- Measur el nfo OPTI ONAL,
| ocati onError Locati onError OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-- Rel ease extension here
rel - 98- Msr Posi ti on- Rsp- Ext ensi on

Rel - 98- Msr Posi ti on- Rsp- Ext ensi on OPTI ONAL,
rel -5- Msr Posi ti on- Rsp- Ext ensi on
Rel - 5- Msr Posi ti on- Rsp- Ext ensi on OPTI ONAL

-- When RRLP pseudo-segnentation is used, rel-5-MsrPosition-Rsp-Extension
-- and other possible future extensions should be the ones included in
-- the 2nd MsrPosition-Rsp conponent.
rel -7-MsrPosition-Rsp- Ext ensi on
Rel - 7- Msr Posi t i on- Rsp- Ext ensi on OPTI ONAL

The elements of this component are defined in clause 5.

4.3 Assistance Data

This component is used by the SMLC to deliver assistance data for location measurement and/or location calculation.
This component is defined as follows:
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Table 4.3.a: Assistance Data

-- add this defintion to RRLP-Conponents nodul e

-- Assistance Data conponent

Assi stanceData ::= SEQUENCE {

ref erenceAssi st Dat a Ref erenceAssi st Data OPTI ONAL,

msr Assi st Dat a Msr Assi st Dat a OPTI ONAL,

syst enl nf oAssi st Dat a Syst eml nf 0Assi st Dat a OPTI ONAL,

gps- Assi stDat a GPS- Assi st Dat a OPTI ONAL,

nor eAssDat aToBeSent Mor eAssDat aToBeSent OPTI ONAL, -- If not present, interpret as only
-- Assistance Data conponent used to
-- deliver entire set of assistance
-- data.

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-- Rel ease extension here
rel 98- Assi st anceDat a- Ext ensi on  Rel 98- Assi st anceDat a- Ext ensi on  OPTl ONAL,
rel 5- Assi st anceDat a- Ext ensi on Rel 5- Assi st anceDat a- Ext ensi on OPTI ONAL,
rel 7- Assi st anceDat a- Ext ensi on Rel 7- Assi st anceDat a- Ext ensi on OPTI ONAL
}

The elements of this component are defined in clause 5.

4.4 Assistance Data Acknowledgement

This component does not have any information contents. It presence indicates that the M'S has received the complete
Assistance Data component.

4.5 Protocol Error

This component is used by the receiving entity (SMLC or MS) to indicate to the sending entity, that there is a problem
that prevents the receiving entity to receive a complete and understandable component. This component is defined as
follows:

Table 4.5.a: Protocol Error

-- add this defintion to RRLP-Conponents nodul e

-- Protocol Error conponent

Prot ocol Error ::= SEQUENCE {
error Cause Er r or Codes,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-- Rel ease extensions here
rel -5-Protocol Error-Extensi on Rel -5-Protocol Error-Extension OPTIl ONAL

The elements of this component are defined in clause 5.

4.6 Positioning Capability Request

This component is used by the SML C to request the positioning capabilities of the MS. This component is defined as
follows:

Table 4.6.a: Positioning Capability Request

-- add this definition to RRLP-Conmponents nodul e

-- Positioning Capability request conponent

PosCapabi l i ty-Req ::= SEQUENCE {
ext ended-r ef erence Ext ended-r ef er ence,

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
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The elements of this component are defined in clause 5.

4.7

Positioning Capability Response

This component is used by the MS to respond to a Positioning Capability Request from the SMLC with the positioning
capabilities of the M S, the types of assistance data supported and the types of assistance data possibly needed by the

MS. This component is defined as follows:

Table 4.7.a: Positioning Capability Response

-- add this definition to RRLP-Conponents nodul e
-- Positioning Capability response conponent
PosCapabi l i ty-Rsp ::= SEQUENCE {
ext ended-ref erence Ext ended-ref erence,
posCapabilities PosCapabi liti es,
assi st anceSupport ed Assi st anceSupport ed
assi st anceNeeded Assi st anceNeeded
ext ensi onCont ai ner Ext ensi onCont ai ner

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

The elements of this component are defined in clause 5.

5

5.1 ASN.1 Description

Elements of Components

The following ASN.1 code defines the elements of components. See the Annex A for further description of the contents

of components and their elements.

Table 5.1.a: ASN.1 Description

-- add these defintions to RRLP-Conmponents nodul e
Position instructions

Positionlnstruct ::= SEQUENCE {
-- Method type
nmet hodType Met hodType,

posi ti onMet hod
measur eResponseTi ne
useMul ti pl eSets

Posi ti onMet hod,
Measur eResponseTi e,
UseMul ti pl eSet s,

envi ronnment Char act er Envi ronnment Char act er
}
Met hodType ::= CHO CE {
nsAssi st ed Accur acyOpt, -- accuracy is
nsBased Accur acy, -- accuracy is
nmsBasedPr ef Accuracy, -- accuracy is
nmsAssi stedPref  Accuracy -- accuracy is
}
-- Accuracy of the location estimation
AccuracyOpt ::= SEQUENCE {
accur acy Accur acy OPTI ONAL
}
-- The values of this field are defined in 3GPP TS
Accuracy ::= I NTEGER (0..127)

OPTI ONAL

opti onal

mandat ory
mandat ory
mandat ory

23.032 (Uncertainty code)
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-- Position Method

Posi ti onMet hod ::= ENUMERATED ({
eotd (0),
gps (1),
gpsOr EQTD (2)

-- Measurenent request response tinme

Measur eResponseTine ::= | NTEGER (0..7)
-- useMultiple Sets, FFS!
UseMul tipl eSets ::= ENUMERATED ({
mul tipleSets (0), -- multiple sets are all owed
oneSet (1) -- sending of multiple is not allowed
}
-- Environnent characterization
Envi ronnent Char acter ::= ENUMERATED {
badArea (0), -- bad urban or suburban, heavy nultipath and NLCS
not BadArea (1), -- light nultipath and NLCS
m xedArea (2), -- not defined or m xed environnent
}
-- E-OID reference BTS for Assitance data | E
Ref erenceAssi st Data :: = SEQUENCE {
bcchCarrier BCCHCarri er, -- BCCH carrier
bsi c BSI C, -- BSIC
ti meSl ot Schene Ti neSl ot Schene, -- Tinmeslot schene
bt sPosi ti on BTSPosi ti on OPTIl ONAL
}

-- ellipsoid point and
-- ellipsoid point with altitude and uncertainty ellipsoid shapes are supported
BTSPosi tion ::= Ext-CGeographical |l nfornation

-- RF channel nunber of BCCH
BCCHCarrier ::= I NTEGER (0..1023)

-- Base station ldentity Code
BSIC ::= I NTEGER (0. .63)

-- Tinmeslot schene

Ti meSl ot Schene :: = ENUMERATED {
equal Length (0),
variousLength (1)

}

-- Time slot (nodulo)
Modul oTi neSl ot ::= I NTEGER (0. . 3)

-- E-OID neasurenent assistance data IE
-- The total nunber of neighbors in this elenment (MsrAssistData)
-- and in System nfoAssistData el ement (presented nei ghbors
-- can be at a maxi mum 15!)
Msr Assi st Data :: = SEQUENCE {
nsr Assi st Li st SeqOf Msr Assi st BTS

}
SeqCf Msr Assi st BTS :: = SEQUENCE (Sl ZE(1..15)) OF MsrAssi st BTS
Msr Assi st BTS :: = SEQUENCE {
bcchCarrier BCCHCarri er, -- BCCH carrier
bsic BSI C, -- BSIC
mul ti FrameO f set Mul ti FrameOf f set, -- multiframe of fset
ti meSl ot Schene Ti meSl ot Schene, -- Tinmeslot schene
roughRTD RoughRTD, -- rough RTD val ue

-- Location Calcul ati on Assistance data is noved here
cal cAssi stanceBTS Cal cAssi stanceBTS  OPTI ONAL

}

-- Miltiframe offset

Mul ti FraneOf fset ::= I NTEGER (0. .51)

-- The Multiframe Offset value 51 shall not be encoded by the transmtting entity and
-- shall be treated by the receiving entity as 0.
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-- Rough RTD val ue between one base station and reference BTS

RoughRTD :: = | NTEGER (0. .1250)

-- The RoughRTD val ue 1250 shall not be encoded by the transmitting entity and shall
-- be treated by the receiving entity as O.

-- E-OID Measurenent assistance data for systeminformation List |E
-- The total nunber of base stations in this el ement (System nfoAssistData
-- presented neighbors) and in MsrAssistData el enent can be at a maxi mum 15.
Syst em nf oAssi st Data :: = SEQUENCE {

syst enl nf oAssi st Li st SeqOf Syst enl nf oAssi st BTS

}
SeqOF Syst eml nf 0Assi st BTS: : = SEQUENCE (S| ZE(1..32)) OF Systenl nfoAssi st BTS

-- whether n.th is present or not ?

Syst eml nf 0Assi st BTS :: = CHO CE {
not Present NULL,
present Assi st BTSDat a
}
-- Actual assistance data for systeminformati on base station
Assi st BTSData :: = SEQUENCE {
bsic BSI C, -- BSIC
mul ti FrameO f set Mul ti FrameOf f set, -- multiframe of fset
ti meSl ot Schene Ti meSl ot Schene, -- Tinmeslot schene
roughRTD RoughRTD, -- rough RTD val ue

-- Location Cal cul ation Assistance data
cal cAssi stanceBTS  Cal cAssi stanceBTS  OPTI ONAL

}

-- E-OID Location cal cul ati on assi stance data,

-- Cal cAssistanceBTS el emrent is optional not subfields

Cal cAssi st anceBTS :: = SEQUENCE {
fi neRTD Fi neRTD, -- fine RTD val ue between base stations
r ef er enceWGS84 Ref erenceWGS84 -- reference coordinates

}

-- Coordinates of nei ghbour BTS, WGS-84 ellipsoid

Ref erenceWsS84 : : = SEQUENCE {
relativeNorth Rel Di st ance, -- relative distance (south negative)
rel ati veEast Rel Di st ance, -- relative distance (west negative)
-- Relative Altitude is not always known
relativeAlt Rel ati veAl t OPTI ONAL -- relative altitude

}

-- Fine RTD val ue between this BTS and the reference BTS
Fi neRTD :: = I NTEGER (0. . 255)

-- Relative north/east distance
Rel Di stance ::= | NTEGER (-200000..200000)

-- Relative altitude
Rel ativeAl't ::= I NTEGER (-4000..4000)

-- Measure position response |Es
-- Reference ldentity
-- Miltiple sets
Mul tipleSets ::= SEQUENCE {
-- nunber of reference sets
nbr O Set s I NTEGER (2..3),

-- This field actually tells the nunber of reference BTSs
nbr Of Ref erenceBTSs | NTEGER (1..3),

-- This field is conditional and included optionally only if
-- nbrOfSets is 3 and nunber of reference BTSs is 2.
referenceRel ati on Ref erenceRel ati on OPTI ONAL

}

-- Relation between refence BTSs and sets

Ref erenceRel ation ::= ENUMERATED {
secondBTSThi rdSet (0), -- 1st BTS related to 1st and 2nd sets
secondBTSSecondSet (1), -- 1st BTS related to 1st and 3rd sets
firstBTSFirstSet (2) -- 1st BTS related to 1st set
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-- Reference BTS ldentity, this elenment contains nunber of
-- BTSs told nbrOReferenceBTSs field in Miltiple sets el enent)

Ref erencel dentity ::= SEQUENCE {
-- Reference BTS |ist
ref BTSLi st SeqOf Ref erencel dentityType
}
SeqOf Ref erencel dentityType ::= SEQUENCE (Sl ZE(1..3)) OF ReferenceldentityType
-- Cell identity
Ref erencel dentityType ::= CHO CE {
bsi cAndCarrier BSICAndCarrier, -- BSIC and Carrier
ci Cel | I D, -- Cell ID, LAC not needed
request | ndex Request | ndex, -- Index to Requested Nei ghbor List
syst em nf ol ndex Syst enl nf ol ndex, -- Index to Systeminfo list, this type of ref. identity
-- shall not be used by the M5 unless it has received
-- the System nfoAssistData fromthe SM.C for this cell.
ci AndLAC Cel I | DAndLAC -- Cl and LAC
}
BSI CAndCarrier ::= SEQUENCE {
carrier BCCHCarrier,
bsic BSI C
}
Request I ndex ::= I NTEGER (1..16)
Systemnl nfol ndex ::= | NTEGER (1..32)
Cel I I DANALAC :: = SEQUENCE {
referenceLAC LAC, -- Location area code
ref erenceCl Cell I D -- Cell identity
}
Cel 1D ::= I NTEGER (0. .65535)
LAC ::= | NTEGER (0..65535)

-- OID Measurelnfo

OID- Measur el nfo :: = SEQUENCE {
-- Measurenent info el enents, OID MsrEl enent is repeated number of tines
-- told in nborOReferenceBTSs in MiultipleSets, default value is 1
ot dMsr Fi rst Set s OID- Msr El ement Fi r st

-- if nore than one sets are present this element is repeated
-- NunmberOFSets - 1 (-1 = first set)

ot dvsr Rest Set s SeqOrf OTD- Msr El enent Rest OPTI ONAL
}
SeqOF OTD- Msr El ement Rest :: = SEQUENCE (S| ZE(1..2)) OF OTD Msr El ement Rest
-- OTD nmeasurent information for 1 set
OTD- Msr El enent First ::= SEQUENCE {
r ef FrameNunber I NTEGER (0. .42431), -- Frame nunber nodul o 42432
r ef erenceTi neSl ot Modul oTi meSl ot ,
t oaMeasur enent sOf Ref TOA- Measur enent sOF Ref OPTI ONAL,
st dResol uti on St dResol uti on,
taCorrection I NTEGER (0. .960) COPTI ONAL, -- TA correction
-- measured nei ghbors in OID neasurenents
otd-FirstSetMsrs SeqOf OTD- Fi r st Set Msr s OPTI ONAL
}
SeqOX OTD- Fi rst Set Msrs :: = SEQUENCE (S| ZE(1..10)) OF OID First Set Msrs
-- OTD measurent information 2 and 3 sets if exist
OTD- Msr El enent Rest @ : = SEQUENCE {
r ef Fr aneNunber | NTEGER (0. .42431), -- Frame nunber nodul o 42432
r ef erenceTi neSl ot Modul oTi meSl ot ,
t oaMeasur enent sOf Ref TQOA- Measur enment sOf Ref OPTI ONAL,
st dResol uti on St dResol uti on,
taCorrection | NTEGER (0. .960) OPTI ONAL, -- TA correction
-- measured nei ghbors in OID neasurenents
otd- MsrsOF Ot her Set s SeqOf OTD- Msr sOF Ot her Set s OPTI ONAL
}
SeqOf OTD- MsrsOF O her Sets :: = SEQUENCE (S| ZE(1..10)) OF OID- MsrsO O her Set s
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-- Standard deviation of the TOA neasurenents fromthe reference BTS

TOA- Measur enent sOF Ref :: = SEQUENCE {
refQuality Ref Quality,
nuncf Measur enent s NunOf Measur enent s
}
Ref Quality ::= INTEGER (O..31) -- St Dev of TOA of reference as defined in annex
NunOf Measurenents ::= | NTEGER (0..7) -- No. of neasurenents for RefQuality as defined in annex
St dResol ution ::= I NTEGER (0. .3) -- Values of resolution are defined in annex
OID-First Set Msrs ::= OID- Measurenent Wthl D
-- Nei ghbour info in OTD neasurenments 0-10 tinmes in TD neasurenent info
OID- MsrsO Ot her Sets :: = CHO CE {
i dentityNot Present OTD Measurenent,
i dentityPresent OTD- Measur ement Wt hl D
}
-- For this OID neasurenent identity is same as the identity of BTS
-- in the first set with sanme sequence nunber
OTD- Measur enment :: = SEQUENCE {
nbor Ti meSl ot Modul oTi neSl ot ,
eotdQual ity EOTDQual i ty,
ot dVal ue Orbval ue
}

-- This nmeasurenent contains the BTS identity and neasurenent
OID- Measur ement Wt hl D : : =SEQUENCE {
nei ghborldentity Nei ghbor I dentity,

nbor Ti meSl ot Modul oTi meSl ot ,
eotdQual ity EOTDQual i ty,
ot dVal ue Orbval ue
}
EOTDQual ity ::= SEQUENCE {
nbr O Measur enent s I NTEGER (0..7),
st dOf EOTD I NTEGER (0. .31)
}
Nei ghborldentity ::= CHO CE {
bsi cAndCarri er BSI CAndCarri er, -- BSIC and Carrier
ci Cel | I D, -- Cell ID, LAC not needed
mul ti FraneCarri er Mul ti FraneCarrier, -- MiltiFraneOfest and BSIC
request | ndex Request | ndex, -- Index to Requested Nei ghbor List
syst eml nf ol ndex Syst eml nf ol ndex, -- Index to Systeminfo list, this type of neighbour
-- identity shall not be used by the M5 unless it has
-- received the Systemn nfoAssistData fromthe SM.C for
-- this cell.
ci AndLAC Cel | | DANdALAC -- C and LAC
}
-- Multiframe and carrier
Mul ti FraneCarrier ::= SEQUENCE {
bcchCarri er BCCHCarri er,
mul ti FrameO f set Mul ti FraneO f set
}
-- OID neasurenent val ue for nei ghbour
OTDVal ue ::= I NTEGER (0..39999)
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-- Location information IE
Locationlnfo ::= SEQUENCE {
ref Frame I NTEGER (0. .65535), -- Reference Franme nunber
-- If refFrame is within (42432..65535), it shall be ignored by the receiver
-- in that case the M5 should provide GPS TONif avail able
gpsTON | NTEGER (0. .14399999) OPTI ONAL, -- GPS TOW
fixType Fi xType,
-- Note that applicable range for refFrame is 0 - 42431
-- Possible shapes carried in posEstimate are
-- ellipsoid point,
-- ellipsoid point with uncertainty circle
-- ellipsoid point with uncertainty ellipse
-- ellipsoid point with altitude and uncertainty ellipsoid

posEsti mat e Ext - Geogr aphi cal | nf or nati on
}
Fi xType ::= I NTEGER {
twoDFi x (0),
threeDFi x (1)
} (0..1)
-- GPS-Measurenent information
GPS- Measur el nfo :: = SEQUENCE {
-- Measurenent info el ements
-- user has to make sure that in this element is nunber of elenents
-- defined in reference BTS identity
gpsMsr Set Li st SeqOr GPS- Msr Set El enent
}
SeqOf GPS- Msr Set El enent @ : = SEQUENCE (SI ZE(1..3)) OF GPS- Msr Set El enent
-- OID neasurent information 1-3 times in nmessage
GPS- Msr Set El enent :: = SEQUENCE {
ref Frame I NTEGER (0..65535) OPTI ONAL, -- Reference Frame nunber
gpsTON GPSTON4b, -- GPS TOW
-- Note that applicable range for refFrame is 0 - 42431
--N_SAT can be read from nunber of el enments of gps-nsrlList
gps- nsr Li st SeqOf GPS- Msr El enent
-- 24 bit presentation for GPSTOW
GPSTON24b :: = | NTEGER (0..14399999)
-- nmeasured el enments in neasurenment paraneters field
SeqOrf GPS- Msr El ement @ : = SEQUENCE (S| ZE(1..16)) OF GPS- MsrEl enment
GPS- Msr El enent : : = SEQUENCE {
satellitel D Satellitel D, -- Satellite identifier
cNo I NTEGER (0. .63), -- carrier noise ratio
doppl er I NTEGER (-32768..32767), -- doppler, mulltiply by 0.2
whol eChi ps | NTEGER (0. .1022), -- whol e val ue of the code phase neasurenent
fracChi ps | NTEGER (0. .1024), -- fractional value of the code phase neasurenent
-- a value of 1024 shall not be encoded by the sender
-- the receiver shall consider a value of 1024 to be
-- invalid data
npat hl ndi c Mpat hl ndi c, -- multipath indicator
pseuRangeRMBErr | NTEGER (0. . 63) -- index
}
-- Miltipath indicator
Mpat hl ndi ¢ ::= ENUMERATED ({
not Measured (0),
low (1),
medi um (2),
hi gh (3)
}
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-- Location error |E
LocationError ::= SEQUENCE {
| ocError Reason LocError Reason,
addi ti onal Assi st anceDat a Addi ti onal Assi st anceDat a OPTI ONAL,

}

LocError Reason ::= ENUMERATED ({
unDefined (0),
not EnoughBTSs (1),
not EnoughSats (2),
eot dLocCal AssDat aM ssing (3),
eot dAssDat aM ssing (4),
gpsLocCal AssDat aM ssing (5),
gpsAssDat aM ssing (6),
met hodNot Supported (7),
not Processed (8),
r ef BTSFor GPSNot Ser vi ngBTS (9),
r ef BTSFor EOTDNot Ser vi ngBTS (10),

not EnoughGANSSSat s (11),
ganssAssDat aM ssing (12),
r ef BTSFor GANSSNot Ser vi ngBTS (13)

}
-- exception handling:
-- an unrecogni zed val ue shall be treated the same as value 0
-- defines additional assistance data needed for any new | ocation attenpt
-- MS shall retain any assistance data al ready received
Addi ti onal Assi stanceData ::= SEQUENCE {
gpsAssi st anceDat a GPSAssi st anceDat a OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner COPTI ONAL,
ganssAssi st anceDat a GANSSAssi st anceDat a OPTI ONAL
}
GPSAssi stanceData ::= OCTET STRING (S| ZE (1..nmaxGPSAssi st anceDat a) )
-- GPSAssistanceData has identical structure and encoding to octets 3 to n of the
-- GPS Assistance Data |E in 3GPP TS 49.031
maxGPSAssi st anceDat a I NTEGER ::= 40
GANSSAssi st anceData ::= OCTET STRING (S| ZE (1..nmaxGANSSAssi st anceDat a))
-- GANSSAssi stanceData has identical structure and encoding to octets 3 to n of the
-- GANSS Assistance Data |E in 3GPP TS 49. 031
maxGANSSAssi st anceData | NTEGER :: = 40

-- Protocol Error Causes

Error Codes ::= ENUMERATED ({
unDefined (0),

m ssi ngConponet (1),

incorrectData (2),

m ssi ngl Eor Conponent El enent (3),

nmessageTooShort (4),

unknowRef er enceNunber (5),

}
-- exception handling:
-- an unrecogni zed val ue shall be treated the same as value 0
-- GPS assistance data IE
GPS- Assi stData :: = SEQUENCE {
control Header Cont r ol Header
}
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-- More Assistance Data To Be Sent |E
-- More Assistance Data Conponents On the Way indication for delivery of an entire set of assistance
-- data in nmultiple Assistance Data conponents.

Mor eAssDat aToBeSent :: = ENUMERATED {
noMor eMessages (0), -- This is the only or |ast Assistance Data nessage used to deliver
-- the entire set of assistance data.
nmor eMessagesOnTheWay (1) -- The SML.C will send nore Assistance Data nessages or a final RRLP

-- Measure Position Request nmessage to deliver the
-- the entire set of assistance data.

}
-- Control header of the GPS assistance data
Contr ol Header ::= SEQUENCE {
-- Field type Present information
referenceTi me Ref er enceTi ne OPTI ONAL,
ref Location Ref Locat i on OPTI ONAL,
dgpsCorrections DGPSCor r ect i ons OPTI ONAL,
navi gat i onMbdel Navi gat i onModel COPTI ONAL,
i onospheri chvbdel | onospheri chbdel OPTI ONAL,
ut cMbdel UTCMbdel OPTI ONAL,
al manac Al manac OPTI ONAL,
acqui sAssi st Acqui sAssi st OPTI ONAL,
real Tinelntegrity SeqOf-BadSatel |iteSet OPTI ONAL
}
Ref erenceTi ne ::= SEQUENCE {
gpsTi me GPSTi e,
gsnTi me GSMTi ne OPTI ONAL,
gpsTowAssi st GPSTOMssi st OPTI ONAL
-- GPS Tine includes week nunber and time-of-week (TON
GPSTi me :: = SEQUENCE {
gpsTOA23b GPSTON23b,
gpsWeek GPSWeek
}
-- GPSTOWN range 0-604799.92, resolution 0.08 sec, 23-bit presentation
GPSTON23b ::= | NTEGER (0..7559999)
-- GPS week nunber
GPSWeek ::= I NTEGER (0..1023)

-- GPSTOMssi st consists of TLM nessage, Anti-spoof flag, Alert flag, and 2 reserved bits in TLM
Wor d

-- for each visible satellite.

-- N_SAT can be read from nunber of elenments in GPSTOMssi st

GPSTOMssi st ::= SEQUENCE (SI ZE(1..12)) OF GPSTOMssi st El emrent
GPSTOMssi st El enment :: = SEQUENCE {

satellitel D Satellitel D,

t1 mhord TLMMT d,

ant i Spoof Ant i Spoof Fl ag,

al ert Al ertFl ag,

tInRsvdBi ts TLMReservedBits
}
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= TLMWord, 14 bits
TLMArd ::= | NTEGER (0. . 16383)

-- Anti-Spoof flag
Anti Spoof Fl ag ::= I NTEGER (O0..1)

-- Alert flag
AlertFlag ::= INTEGER (0..1)

-- Reserved bits in TLMword, MSB occurs earlier in TLMWrd transmtted by satellite
TLMReservedBits ::= | NTEGER (0. . 3)

GSMTi e :: = SEQUENCE {
bcchCarrier BCCHCarri er, -- BCCH carrier
bsic BSI C, -- BSIC
f rameNunber FrameNunber ,
ti meSl ot Ti meSl ot
bi t Nunber Bi t Nunber

}

-- Frame nunber

FraneNunber ::= I NTEGER (0..2097151)

-- Time slot nunber

TimeSlot ::= | NTEGER (0..7)

-- Bit nunber

Bi t Nunber ::= I NTEGER (0. . 156)

-- Reference Location |E
Ref Location ::= SEQUENCE {

t hreeDLocat i on Ext - Geogr aphi cal | nf ormati on
}

-- DGPS Corrections IE
DGPSCorrections ::= SEQUENCE {

gpsTOW | NTEGER (0. .604799), -- DGPS reference tinme
status I NTEGER (0..7),

-- N_SAT can be read from nunber of elements of satlList
sat Li st SeqOF Sat El enment

}
SeqOf Sat El enent :: = SEQUENCE (S| ZE (1..16)) OF SatEl enent

-- nunber of correction for satellites
Sat El ement :: = SEQUENCE ({
satellitelD Satel litel D,

--- Sequence nunber for epheneris
i ode I NTEGER (0. .239),
-- User Differential Range Error
udr e I NTEGER (0. .3),

-- Pseudo Range Correction, range is
-- -655.04 - +655.04,
pseudoRangeCor | NTEGER (- 2047..2047),

-- Pseudo Range Rate Correction, range is
-- -4.064 - +4.064,
r angeRat eCor I NTEGER (-127..127),

-- Delta Pseudo Range Correction 2

del t aPseudoRangeCor 2 I NTEGER (-127..127), -- This |E shall be ignored by the receiver and
-- set to zero by the sender

-- Delta Pseudo Range Correction 2

del t aRangeRat eCor 2 I NTEGER (-7..7), -- This IE shall be ignored by the receiver and
-- set to zero by the sender

-- Delta Pseudo Range Correction 3

del t aPseudoRangeCor 3 I NTEGER (-127..127), -- This |E shall be ignored by the receiver and
-- set to zero by the sender

-- Delta Pseudo Range Correction 3

del t aRangeRat eCor 3 I NTEGER (-7..7) -- This |E shall be ignored by the receiver and
-- set to zero by the sender

}
SatellitelD ::= INTEGER (0..63) -- identifies satellite
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-- Navigation Mdel |E
Navi gat i onMbdel ::= SEQUENCE {
navMdel Li st SeqOf NavMbdel El enment

}
-- navigation nodel satellite |list
SeqOf NavModel El enent :: = SEQUENCE (S| ZE(1..16)) OF NavModel El enent
NavModel El enent :: = SEQUENCE {
satellitel D Satellitel D,
sat St at us Sat St at us -- satellite status
}

-- the Status of the navigati on nodel
Sat Status ::= CHO CE {
-- New satellite, new Navigation Mdel
newSat el | i t eAndMbdel UC  Unconpr essedEpheneri s,

-- Existing satellite, Existing Navigation Model

ol dSat el | i t eAndModel NULL,
-- Existing satellite, new Navigation Mdel
newNavi Mbdel UC Unconpr essedEpheneri s,
}
-- Unconpressed satellite emheneris and cl ock corrections
Unconpr essedEpheneris ::= SEQUENCE {
ephenCodeOnlL2 I NTEGER (0. . 3),
ephenRA I NTEGER (0. . 15),
ephentVheal t h | NTEGER (0. .63),
ephenm ODC | NTEGER (0. .1023),
ephenlL2Pf | ag I NTEGER (0..1),
ephenSF1Rsvd Epheneri sSubf ranelReserved,
ephenirgd I NTEGER (-128..127),
ephenifoc I NTEGER (0. .37799),
ephemAF2 I NTEGER (-128..127),
ephemAF1 | NTEGER (- 32768. . 32767),
ephemAF0 I NTEGER (-2097152..2097151),
ephentCrs | NTEGER (-32768..32767),
ephenDel t aN | NTEGER (- 32768. . 32767),
ephem\vD | NTEGER (-2147483648. .2147483647),
ephentCuc | NTEGER (-32768..32767),
ephent | NTEGER (0. .4294967295),
ephentCus | NTEGER (-32768..32767),
ephemAPower Hal f | NTEGER (0. .4294967295),
epheniloe I NTEGER (0. .37799),
ephentfi t Fl ag I NTEGER (0. .1),
ephemACDA I NTEGER (0. .31),
ephendi ¢ I NTEGER (-32768..32767),
ephenmOregaA0 | NTEGER (-2147483648. .2147483647),
ephenCi s | NTEGER (-32768..32767),
epheni 0 | NTEGER (- 2147483648. . 2147483647) ,
ephenCrc I NTEGER (-32768..32767),
ephem | NTEGER (-2147483648. .2147483647),
ephenmOregaADot | NTEGER (- 8388608. . 8388607),
epheni Dot | NTEGER (- 8192..8191)
}
-- Reserved bits in subframe 1 of navigation nessage
Epheneri sSubframelReserved ::= SEQUENCE {
reservedl I NTEGER (0. .8388607), -- 23-bit field
reserved2 I NTEGER (O..16777215), -- 24-bit field
reserved3 I NTEGER (O..16777215), -- 24-bit field
reserved4 | NTEGER (0. .65535) -- 16-bit field
}
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-- lonospheric Mdel |E

| onospheri chMbdel ::= SEQUENCE {
al fa0 I NTEGER (-128..127),
alfal I NTEGER (-128..127),
al fa2 I NTEGER (-128..127),
al fa3 | NTEGER (-128..127),
bet a0 | NTEGER (-128..127),
bet al I NTEGER (-128..127),
bet a2 I NTEGER (-128..127),
bet a3 | NTEGER (-128..127)
}
-- Universal Tinme Coordinate Mdel
UTCMbdel ::= SEQUENCE {
ut cAl | NTEGER (- 8388608. . 8388607),
ut cAO | NTEGER (-2147483648..2147483647),
ut cTot I NTEGER (0. . 255),
ut WAt I NTEGER (0. . 255),
utcDel taTls I NTEGER (-128..127),
ut cWN sf I NTEGER (0. . 255),
ut cDN I NTEGER (-128..127),
ut cDel t aTl sf I NTEGER (-128..127)
}

-- Al manac, Long term nodel
-- NOTE: These are paraneters are subset of the epheneris
-- NOTE: But with reduced resolution and accuracy
Al manac ::= SEQUENCE {
al amanac\WNa I NTEGER (0. .255), -- Once per nessage

-- navigation nodel satellite |ist.
-- The size of almanacList is actually Nunms_Sats_Total field

al manaclLi st SeqOF Al manacEl ement
}
SeqOf Al manacEl enent :: = SEQUENCE (S| ZE(1..64)) OF Al manacEl enent
-- Almanac info once per satellite
Al manacEl emrent ::= SEQUENCE {
satellitel D Satellitel D,
al manacE | NTEGER (0. .65535),
al amanacToa I NTEGER (0. .255),
al manacKsi i I NTEGER (-32768..32767),
al manacOregaDot | NTEGER (-32768..32767),
al manacSVheal t h I NTEGER (0. .255),
al manacAPower Hal f I NTEGER (0. .16777215),
al mnacOmega0 | NTEGER ( - 8388608. . 8388607) ,
al mnacW | NTEGER ( - 8388608. . 8388607) ,
al manacM | NTEGER ( - 8388608. . 8388607) ,
al manacAFO I NTEGER (-1024..1023),
al manacAF1 I NTEGER (-1024..1023)
}

-- Acquisition Assistance
Acqui sAssi st ::= SEQUENCE ({

-- Nunber of Satellites can be read from acqui stList
timeRel ation Ti neRel ati on,

-- Acquisition assistance |ist
-- The size of Nunmber of Satellites is actually Number of Satellites field

acqui sLi st SeqOf Acqui sEl enent
}
SeqOF Acqui sEl ement ::= SEQUENCE (S| ZE(1..16)) OF Acqui sEl ement
-- the relationship between GPS tinme and air-interface timng
Ti neRel ation ::= SEQUENCE {

gpsTOW GPSTON23b, -- 23b presentation

gsnili me GSMTi e OPTI ONAL
}
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-- data occuring per nunber of satellites
Acqui sEl ement ::= SEQUENCE {
svid Satellitel D

-- Doppler Oth order term
-- -5120.0 - 5117.5 Hz (= -2048 - 2047 with 2.5 Hz resol ution)

doppl er 0 I NTEGER (-2048..2047),
addi onal Doppl er Addi onal Doppl er Fi el ds OPTI ONAL,
codePhase I NTEGER (0..1022), -- Code Phase
i nt CodePhase I NTEGER (0. .19), -- Integer Code Phase
gpsBi t Nunber I NTEGER (O..3), -- GPS bit nunber
codePhaseSear chWndow | NTEGER (0. . 15), -- Code Phase Search W ndow
addi onal Angl e Addi onal Angl eFi el ds OPTI ONAL
}
Addi onal Doppl er Fi el ds :: = SEQUENCE {
-- Doppler 1st order term -1.0 - +0.5 Hz/sec
-- (=-42 + (0 to 63) with 1/42 Hz/sec. resolution)
doppl erl | NTEGER (0. .63),
doppl erUncertainty I NTEGER (0..7)
-- a sender shall not encode any Doppl erUncertainty value in the range 5 to 7
-- a receiver shall ignore any value between 5 and 7.
}
Addi onal Angl eFi el ds ::= SEQUENCE ({
-- azimuth angle, 0 - 348.75 deg (= 0 - 31 with 11.25 deg resol ution)
azi mut h I NTEGER (0. .31),
-- elevation angle, 0 - 78.75 deg (=0 - 7 with 11.25 deg resol ution)
el evation I NTEGER (0..7)
}
-- Real -Tinme Integrity
-- nunber of bad satellites can be read fromthis el enent
SeqOf - BadSatel | i teSet ::= SEQUENCE (SIZE(1..16)) OF SatellitelD
-- Extension Elenents
-- Rel ease 98 Extensions here
Rel 98- Msr Posi ti on- Reqg- Ext ensi on :: = SEQUENCE {

r el 98- Ext - ExpOTD Rel 98- Ext - ExpOTD OPTI ONAL, -- Expect edOID ext ensi on

gpsTi meAssi st anceMeasur ement Request NULL OPTI ONAL,
gpsRef erenceTi meUncertai nty GPSRef erenceTi meUncertai nty OPTI ONAL

-- Further R98 extensions here

}
Rel 98- Assi st anceDat a- Ext ensi on :: = SEQUENCE {
r el 98- Ext - ExpOTD Rel 98- Ext - ExpOTD OPTI ONAL, -- Expect edOID ext ensi on

gpsTi meAssi st anceMeasur ement Request NULL OPTI ONAL,
gpsRef erenceTi meUncertai nty GPSRef erenceTi neUncertai nty OPTI ONAL

-- Further R98 extensions here

}
-- Rel ease 98 ExpOID extension
Rel 98- Ext - ExpOTD : : = SEQUENCE {
-- |If MsrAssistBTS is included in nessage, nsrAssistData-R98- ExpOID shall be incl uded.
nmsr Assi st Dat a- R98- ExpOTD Msr Assi st Dat a- R98- ExpOTD OPTI ONAL,
-- |f System nfoAssistaData is included in nmessage, systenl nfoAssistData-R98- ExpOID shal |l be
-- included.
syst enl nf oAssi st Dat a- R98- ExpOTD Syst eml nf oAssi st Dat a- R98- ExpOTD OPTI ONAL
}
-- MsrAssistData R98 extension
Mbr Assi st Dat a- R98- ExpOTD : : = SEQUENCE {
nsr Assi st Li st - R98- ExpOTD SeqOf Msr Assi st BTS- R98- ExpOTID
}
-- Indexes in SeqOrf MsrAssi st BTS- R98- ExpOID refer to SeqOf Msr Assi st BTS
-- If the index exceeds the SegOf MsrAssistBTS range or if there is other
-- inconsistencies between the BTS indices, the M5 shall apply protocol
-- error cause incorrectData
SeqOf Msr Assi st BTS- R98- ExpOTD :: = SEQUENCE (Sl ZE(1..15)) OF MsrAssi st BTS- R98- ExpOTD
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-- This el ement conpletes MsrAssistBTS | E

Msr Assi st BTS- R98- ExpOTD : : = SEQUENCE {
expect edOID Expect edOTD,
expOrDUncert ai nty ExpOTDUncert ai nty
}

-- Systemnl nf oAssi st Data R98 ext ensi on
Syst enl nf 0Assi st Dat a- R98- ExpOTD : : = SEQUENCE {
syst enml nf oAssi st Li st R98- ExpOTD SeqCOf Syst eml nf 0Assi st BTS- R98- ExpOTrD

}
-- SeqOf Syst eml nf 0Assi st BTS- R98- ExpOTD i ndex refer to SeqOf Systemnl nf oAssi st BTS
-- |If the index exceeds the Seg(f Systeml nfoAssi stBTS range or if there is other
-- inconsistencies between the BTS indices, the M5 shall apply protocol
-- error cause incorrectbData
SeqOF Syst eml nf 0Assi st BTS- R98- ExpOTD : : = SEQUENCE (Sl ZE(1..32)) OF Systemnl nfoAssi st BTS- R98- ExpOTD
-- whether n.th is present or not ?
Syst eml nf 0Assi st BTS- R98- ExpOID :: = CHO CE {

not Present NULL,

pr esent Assi st BTSDat a- R98- ExpOTD
}
-- This el ement conpletes AssistBTSData | E
Assi st BTSDat a- R98- ExpOTD : : = SEQUENCE {

expect edOID Expect edOTD,

expOrDuncertai nty ExpOTDUncert ai nty -- Uncertainty of expected OID
}

-- Expected OID val ue between nbor base station and reference BTS

-- at MS's current estimted | ocation.

Expect edOTD : : = | NTEGER (0. .1250)

-- The ExpectedOID val ue 1250 shall not be encoded by the transmitting entity and
-- shall be treated by the receiving entity as 0.

-- Uncertainty of Exptected OIDin bits

ExpOTDUncertainty ::= | NTEGER(O. .7)

-- Rel ease 98 extensions

GPSRef erenceTi neUncertainty ::= | NTEGER (0 .. 127) -- Coding according to Annex
GPSTi meAssi st anceMeasurenents :: = SEQUENCE {

ref erenceFrameMsB | NTEGER (0 .. 63) OPTI ONAL, -- MSB of franme nunber

gpsTowSubns | NTEGER (0 .. 9999) OPTI ONAL, -- in units of 100ns, for MS based AGPS
del taTow | NTEGER (0 .. 127) OPTI ONAL, -- for MS assisted AGPS

gpsRef erenceTi meUncertai nty GPSRef erenceTi neUncertai nty OPTI ONAL

Rel - 98- Msr Posi ti on- Rsp- Ext ensi on ::= SEQUENCE {

-- First extension to Rel ease 98
rel - 98- Ext - Measurel nfo SEQUENCE {

ot d- Measur el nf 0- R98- Ext OTD- Measur el nf 0- RO8- Ext OPTI ONAL
b

ti meAssi st anceMeasur enent s GPSTi neAssi st anceMeasur enents OPTI ONAL
-- Further R98 extensions here

}
-- This is an addition to OID Measurelnfo el ement defined in original nmessage,
-- |f OID-Measurelnfo is absent, or if one or nore OID MsrEl enent Rest are present
-- OID- Measurel nf o- R98- Ext shal |l be absent.
-- OID- Measur el nf 0- R98- Ext
OTD- Measur el nf 0- R98- Ext :: = SEQUENCE {
-- Measurenent info el ements
ot dMsr Fi r st Set s- R98- Ext OTD- Msr El enent Fi r st - R98- Ext
}
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-- OID neasurenent information Ext for the first set only
OID- Msr El enent Fi rst- R98- Ext :: = SEQUENCE {
-- additional neasured nei ghbors in OID neasurenents
ot d- Fi r st Set Msr s- R98- Ext SeqOf OTD- Fi r st Set Msr s- R98- Ext OPTI ONAL

}
SeqOX OTD- Fi r st Set Msrs- R98- Ext :: = SEQUENCE (S| ZE(1..5)) OF OID First Set Msrs
Rel - 5- Msr Posi ti on- Rsp- Ext ensi on :: = SEQUENCE {

extended-reference Extended-reference OPTI ONAL,

-- The extended-reference shall be included by the MSif and only if previously

-- received fromthe SM.C in a Measure Position Request. Wen included, the value sent
-- by the M5 shall equal the value received fromthe SM.C

-- extension to Release 5, for RRLP pseudo-segnmentation here

ot d- Measur el nf o- 5- Ext OrD- Measur el nf o- 5- Ext OPTI ONAL,

ul PseudoSegl nd U PseudoSegl nd OPTI ONAL, -- Included when uplink RRLP
-- Pseudo-segnentation is used, not included when no uplink pseudo-segnmentation is used

-- Possibly nore extensions for Release 5 here |ater

}

Ext ended-reference ::= SEQUENCE {
snl c- code | NTEGER (0. .63),
transaction-1D I NTEGER (0. .262143)

}

OID- Measur el nf 0-5- Ext :: = SeqOf OTD- Msr El enent Rest

-- if nore than one measurenment sets are present this element is repeated
-- NumberOFSets - 1 (-1 = first set) conbined in OID Measurel nfo-5-Ext and
-- OID-Measurelnfo (e.g. if NumberOfSets is 3, then one otdMsrRestSets may
-- be sent in OID Measurel nfo-5-Ext and one in OID Measur el nf 0)

-- First part of Uplink RRLP Pseudo-segmentation indication, possibly nore may be defined
-- in the future for segnmentation with nore than two segments.
U PseudoSegl nd ::= ENUMERATED ({

firstOf Many (0),

secondOf Many( 1)

}
Rel 5- Msr Posi ti on- Req- Ext ensi on :: = SEQUENCE {
ext ended-ref erence Ext ended-r ef erence,
-- Possibly nore extensions for Release 5 here later
}
Rel 5- Assi st anceDat a- Ext ensi on :: = SEQUENCE {
ext ended-r ef erence Ext ended-ref erence,
-- Possibly nore extensions for Release 5 here |ater
}
Rel - 5- Prot ocol Error - Ext ensi on: : = SEQUENCE {
ext ended-ref erence Ext ended-reference OPTI ONAL,
-- The extended-reference shall be included by the MSif and only if previously
-- received fromthe SM.C.
-- Wen included, the value sent by the M5 shall equal the value received fromthe SM.C.
-- Possibly nore extensions for Release 5 here later
}
-- Rel ease 7 Extensions here
Rel 7- Msr Posi ti on- Req- Ext ensi on ::= SEQUENCE {

vel oci t yRequest ed NULL OPTI ONAL,
ganssPosi ti onMet hod GANSSPosi ti oni ngMet hod OPTI ONAL,
ganss- Assi st Dat a GANSS- Assi st Dat a OPTI ONAL,
ganssCarri er PhaseMeasur ement Request NULL OPTI ONAL,
ganssTODGSMIi meAssoci ati onMeasur ement Request NULL OPTI ONAL,
requi r edResponseTi ne Requi r edResponseTi ne OPTI ONAL,

-- Further Release 7 extentions here
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-- additional satellite systenms may be added in future versions of the protocol
GANSSPosi tioni ngMethod ::= BI T STRI NG {

gps (0),

galileo (1)} (SIZE (2..16))

GANSS- Assi st Data :: = SEQUENCE {
ganss- control Header GANSS- Cont r ol Header

}
GANSS- Cont r ol Header ::= SEQUENCE {
ganssCommonAssi st Dat a GANSSConmmonAssi st Dat a OPTI ONAL,
ganssGeneri cAssi st Dat aLi st SeqOf GANSSGener i cAssi st Dat aEl ement OPTI ONAL

}

-- GANSS Common Assi stance Data El ements

GANSSCommonAssi st Data :: = SEQUENCE {
ganssRef erenceTi ne GANSSRef er enceTi ne OPTI ONAL,
ganssRef Locati on GANSSRef Locat i on OPTI ONAL,
ganssl onospheri chodel GANSSI onospheri cModel OPTI ONAL,

}

-- List of GANSS Generic Assistance Data El enments, up to 8 GANSS

SeqOf GANSSGener i cAssi st Dat aEl enment :: = SEQUENCE (S| ZE (1..8)) OF GANSSGeneri cAssi st Dat aEl enent

-- GANSS Generic Assistance Data El ements

GANSSGeneri cAssi st Dat aEl ement :: = SEQUENCE {
ganss| D | NTEGER (0..7) OPTI ONAL, -- Coding according to Annex
ganssTi meModel SeqOf GANSSTi neModel OPTI ONAL,
ganssDi ff Corrections GANSSDi f f Correcti ons OPTI ONAL,
ganssNavi gat i onMbdel GANSSNav Mbdel OPTI ONAL,
ganssReal Tinelntegrity GANSSReal Ti el ntegrity COPTI ONAL,
ganssDat aBi t Assi st GANSSDat aBi t Assi st OPTI ONAL,
ganssRef Measur enent Assi st GANSSRef Measur enent Assi st OPTI ONAL,
ganssAl manacModel GANSSAI manacModel OPTI ONAL,
ganssUTCMbdel GANSSUTCMbdel OPTI ONAL,

}

-- GANSS COMMON ASSI STANCE DATA ELEMENTS

-- GANSS Reference Tine |E

GANSSRef er enceTi ne :: = SEQUENCE {
ganssRef Ti nel nfo GANSSRef Ti nel nf o,
ganssTOD- GSMIi neAssoci ati on GANSSTOD- GSMIi meAssoci ati on OPTI ONAL

}

-- GANSS Reference Tinme includes GANSS TOD, GANSS Day, uncertainty

GANSSRef Ti el nfo :: = SEQUENCE {

ganssDay I NTEGER(O .. 8191) OPTI ONAL,
ganssTOD GANSSTOD,

ganssTODUncertainty GANSSTODUncertai nty OPTI ONAL,
ganssTimel D | NTEGER (0 .. 7) OPTI ONAL

}
-- GANSS TOD i nteger seconds
GANSSTOD :: = I NTEGER (0 .. 86399)
-- GANSS TOD uncertainty
GANSSTODUncertainty ::= INTEGER (0 .. 127) -- Coding according to Annex
-- GANSS TOD- GSM Ti me associ ati on
GANSSTOD- GSMTi neAssoci ation :: = SEQUENCE {
bcchCarrier BCCHCarri er, -- BCCH carrier
bsic BSI C, -- BSIC
f rameNunber Fr aneNunber ,
timeSl ot Ti meSl ot ,
bi t Nunber Bi t Nurber ,
frameDrift FraneDrift OPTI ONAL
}
-- Franme drift
FraneDrift ::= I NTEGER(-64 .. 63)
-- GANSS Reference Location |E
GANSSRef Locati on :: = SEQUENCE {
t hreeDLocat i on Ext - Geogr aphi cal | nf ormati on
}

ETSI




3GPP TS 44.031 version 7.5.0 Release 7 32 ETSI TS 144 031 V7.5.0 (2007-06)

-- GANSS | onospheric Mdel |E
-- GANSS | onospheric Mdel consists of NeQuick nodel paraneters and storm fl ags
GANSSI onospheri cMdel ::= SEQUENCE {

ganssl onoModel GANSSI onospher eMbdel ,

ganssl onoSt or nFl ags GANSSI onoSt or nFFl ags OPTI ONAL,

}

-- GANSS ionosphere nodel. Coding according to Annex
GANSSI onospher eModel :: = SEQUENCE {

ai 0 I NTEGER (0 .. 4095),

ai 1 INTEGER (0 .. 4095),

ai 2 | NTEGER (0 .. 4095)

}

-- GANSS ionosphere storm fl ags

GANSSI onoSt or nFl ags @ : = SEQUENCE
ionoStornfFlagl |INTEGER (0 .. 1),
ionoStornflag2 |INTEGER (0 .. 1),
ionoStornfFlag3 |NTEGER (0 .. 1),
ionoStornfFlagd |INTEGER (0 .. 1),
ionoStornfFlags |NTEGER (0 .. 1)

}
-- GANSS CGENERI C ASSI STANCE DATA ELEMENTS
-- GANSS Tinme Mddel |E consists of time offset and first and second order paraneters to relate G\SS
-- specific systemtine to selected tinme reference
SeqOf GANSSTiI neMbdel ::= SEQUENCE (SIZE(1..7)) OF GANSSTi meMbdel El enent
GANSSTi neModel El enent :: = SEQUENCE {
ganssTi mreModel Ref Ti me | NTEGER(O .. 65535),
t AO TAO,
tAl TA1 OPTI ONAL,
t A2 TA2 OPTI ONAL,

gnssTAO D I NTEGER (0 .. 7),
weekNunber | NTEGER (O .. 8191) OPTI ONAL

}

-- GANSS tinme nodel paraneter A0
TAO ::= I NTEGER (-2147483648 .. 2147483647)

-- GANSS tinme nodel paraneter Al
TAl ::= | NTEGER (-8388608 .. 8388607)

-- GANSS tinme nodel paraneter A2
TA2 ::= INTEGER (-64 .. 63)

-- DGANSS Corrections |E
GANSSDI f f Corrections ::= SEQUENCE {
dganssRef Ti me INTEGER (0 .. 119), -- DGANSS reference tine

-- N_SGN _TYPE can be read from nunber of elenents of sgnTypeli st
sgnTypelLi st SeqOf SgnTypeEl ement

SeqOf SgnTypeEl enent ::= SEQUENCE (S| ZE (1..3)) OF SgnTypeEl enment -- nmax three signals per G\SS

-- DGANSS signal type el ement, once per GNSS signal type included i n DGANSS
SgnTypeEl enent :: = SEQUENCE {
ganssSignal | D GANSSSi gnal | D OPTI ONAL, -- signal type identity
ganssStatusHealth | NTEGER (0 .. 7),
-- N_SGN can be read from nunber of el enments of dganssSgnLi st
dganssSgnLi st SeqOf DGANSSSgnEl enent

}

GANSSSi gnal ID ::= INTEGER (0 .. 3) -- Coding according to Annex
SeqOf DGANSSSgnEl enent :: = SEQUENCE (S| ZE (1..16)) OF DGANSSSgnEl enent
-- nunber of correction for signals

DGANSSSgnEl enent :: = SEQUENCE {

sviD SVID, -- Satellite identity
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--- Sequence nunber for GANSS Navigation Mdel that matches the DGANSS correction set
i od I NTEGER (0 .. 1023),

-- User Differential Range Error
udre I NTEGER (0. .3),

-- Pseudo Range Correction, range is
-- -655.04 - +655.04,
pseudoRangeCor | NTEGER (-2047..2047),

-- Pseudo Range Rate Correction, range is
-- -4.064 - +4.064,
rangeRat eCor I NTEGER (-127..127)

}
SVID ::= INTEGER (0 .. 63) -- Coding according to Annex

-- GANSS Navi gation Mdel |E
GANSSNavModel ::= SEQUENCE {
nonBr oadcast | ndFl ag | NTEGER (0 .. 1),
toeMSB | NTEGER (O .. 31) OPTIONAL, -- 5 MSB of toe and toc
eMSB | NTEGER (0 .. 127) OPTI ONAL,
sqrt AMBS | NTEGER (0 .. 63) OPTI ONAL,
ganssSatel | iteLi st SeqOf GANSSSat el | i t eEl enent
}

SeqOXf GANSSSat el | i teEl enment ::= SEQUENCE (S| ZE(1..32)) OF GANSSSatel |iteEl ement

GANSSSat el | it eEl ement ::= SEQUENCE {
svl D SVI D,
svHeal th I NTEGER (-7 .. 13), -- Coding according to Annex
iod INTEGER (0 .. 1023), -- Coding according to Annex
ganssC ockMbdel GANSSO ockModel ,
ganssOr bi t Model GANSSOr bi t Model

}

-- GANSS orbit nodel for the GNSS satellite according to the choice

GANSSOr bi t Model ::= CHO CE {
kepl eri anSet NavMbdel - Kepl eri anSet ,

}

-- Navigation nodel in Keplerian paraneters

NavMbdel - Kepl eri anSet ::= SEQUENCE {

kepl er ToeLSB | NTEGER (0 .. 511), -- 9LSB are given in GANSSNavi gati onMbdel

kepl er W | NTEGER (-2147483648. .2147483647),
kepl er Del t aN | NTEGER (-32768..32767),
kepl er M | NTEGER (- 2147483648. . 2147483647) ,
kepl er OnegaDot | NTEGER (- 8388608. . 8388607) ,
kepl er ELSB I NTEGER (0..33554431),
kepl er | Dot I NTEGER (-8192..8191),
kepl er APower Hal f LSB | NTEGER (0.. 67108863),
keplerl 0 | NTEGER (-2147483648. .2147483647),
kepl er Orega0 | NTEGER (-2147483648..2147483647),
kepl erCrs | NTEGER (-32768..32767),
keplerC s | NTEGER (-32768..32767),
kepl er Cus I NTEGER (- 32768. .32767),
keplerCrc I NTEGER (- 32768. .32767),
keplerCic | NTEGER (-32768..32767),
kepl er Cuc | NTEGER (-32768..32767)

}
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-- GANSS cl ock nodel for the GNSS satellite according to the choice
GANSSC ockModel ::= CHO CE {
st andar dd ockModel Li st SeqOf St andar dCl ockMbdel El enent ,

}
SeqO St andar dCl ockModel El enent :: = SEQUENCE (S| ZE(1..2)) OF StandardC ockMdel El ement
St andar dCl ockMbdel El enent :: = SEQUENCE {

stanC ockTocLSB | NTEGER (0 .. 511), -- 9LSB of time of clock

stanC ockAF2 | NTEGER (-2048 .. 2047),

stanC ockAF1 | NTEGER (-131072 .. 131071),
stanCl ockAFO | NTEGER (-134217728 .. 134217727),
stanC ockTgd | NTEGER (-512 .. 511) OPTI ONAL,
stanMbdel I D I NTEGER (0 .. 1) OPTI ONAL,

}

-- GANSS Real -Tine Integrity |E

GANSSReal Ti mel ntegrity ::= SEQUENCE {
-- list of bad signals
-- NBS can be read from nunber of elenments in SeqO -BadSi gnal Set
ganssBadSi gnal Li st SeqOf BadSi gnal El enent

}

SeqOf BadSi gnal El ement ::= SEQUENCE (S| ZE(1..16)) OF BadSi gnal El ement
BadSi gnal El enent ::= SEQUENCE {

badSVID SVID, -- Coding according to Annex

badSi gnal I D I NTEGER (0 .. 3) OPTIONAL -- Codi ng according to Annex
}

-- GANSS Data Bit Assistance |E

GANSSDat aBi t Assi st :: = SEQUENCE {

ganssTOD | NTEGER (0 .. 59),

svi D SVI D,

ganssDat aTypel D I NTEGER (0 .. 2), -- Coding according to Annex

-- list of navigation data bits
-- NBIT can be read fromnunber of elements in SeqOf-DataBits
ganssDataBits SeqOf - GANSSDat aBi t s

}

SeqOX - GANSSDat aBits ::= SEQUENCE (SIZE(1 .. 1024)) OF GANSSDat aBi t

GANSSDataBit ::= | NTEGER(O .. 1)

-- GANSS Ref erence Measurenent Assistance |E

-- Code and Doppl er assistance fromthe network.

GANSSRef Measur enent Assi st :: = SEQUENCE {
ganssSignal | D I NTEGER (0 .. 3) OPTI ONAL, -- Coding according to Annex
ganssRef MeasAssi stLi st  SeqOf GANSSRef Measur enent El enment

}

SeqOf GANSSRef Measur enent El enent :: = SEQUENCE (SIZE(1 .. 16)) OF GANSSRef Measurenent El enent

GANSSRef Measur enent El ement :: = SEQUENCE {
sviD SVI D,
-- Doppler Oth order term
-- -1024 nm's to 1023.5 m's with 0.5 m's resol ution)
doppl er0 I NTEGER (-2048 .. 2047), -- Coding according to Annex
addi ti onal Doppl er Addi ti onal Doppl er Fi el ds OPTI ONAL,
codePhase I NTEGER (0 .. 1022), -- Code Phase in s
i nt CodePhase I NTEGER (O .. 127), -- Integer Code Phase in s
codePhaseSearchWndow | NTEGER (0 .. 31), -- Code Phase Search W ndow, see Annex
addi ti onal Angl e Addi onal Angl eFi el ds OPTI ONAL,

}

Addi ti onal Doppl er Fi el ds ::= SEQUENCE {

-- Doppler 1st order term -0.2 - +0.1 m's2

-- ( =-42 + (0 to 63) with 1/210 nis2 resol ution)
doppl erl I NTEGER (0. .63),

doppl erUncertai nty I NTEGER (0. .4)

ETSI




3GPP TS 44.031 version 7.5.0 Release 7 35 ETSI TS 144 031 V7.5.0 (2007-06)

-- GANSS Al manac Model IE
GANSSAl manacModel ::= SEQUENCE {
weekNunmber | NTEGER (0 .. 255),
svl DMask SVI DVASK,
toa | NTEGER (O .. 255) OPTI ONAL,
i oda | NTEGER (0 .. 3) OPTI ONAL,
ganssAl manaclLi st SeqOf GANSSAl manacEl enent

}

-- SV ID Mask, LSB for ID1 and MSB for ID 36

SVIDMASK :: = BIT STRING (SI ZE (1..36))

SeqOf GANSSAI manacEl ement ::= SEQUENCE (SIZE(1 .. 36)) OF GANSSAI manacEl enment

-- GANSS Al manac Model
GANSSAl manacEl enent ::= CHO CE {
kepl eri anAl manacSet Al manac- Kepl eri anSet,

}
-- Almanac paraneters according to Keplerian paraneters
Al manac- Kepl eri anSet ::= SEQUENCE {
kepAl manacE I NTEGER (0 .. 2047),
kepAl manacDel t al I NTEGER (-1024 .. 1023),
kepAl manacQOregaDot I NTEGER (-1024 .. 1023),
kepSVHeal th | NTEGER (0 .. 15), -- Coding according to Annex
kepAl manacAPower Hal f | NTEGER (-65536 .. 65535),
kepAl manacOrega0 | NTEGER (-32768 .. 32767),
kepAl manacW I NTEGER (-32768 .. 32767),
kepAl manacM I NTEGER (-32768 .. 32767),
kepAl manacAFO | NTEGER (-8192 .. 8191),
kepAl manacAF1 | NTEGER (-1024..1023)
}
-- GANSS Universal Tinme Coordinate Model
GANSSUTCModel :: = SEQUENCE {
ganssUt cAl | NTEGER ( - 8388608. . 8388607) ,
ganssUt cAO | NTEGER (-2147483648. .2147483647),
ganssUt cTot I NTEGER (0. . 255),
ganssUt c VNt I NTEGER (0. . 255),
ganssUt cDel taTl s I NTEGER (-128..127),
ganssU cWNI sf I NTEGER (0. .255),
ganssUt cDN I NTEGER (-128..127),
ganssUt cDel t aTl sf | NTEGER (-128..127)
}
--Requi red Measurenment Request Response Tinme, range is 1 to 128 seconds.
Requi redResponseTine ::= INTEGER (1..128)
}
Rel - 7- Msr Posi ti on- Rsp- Ext ensi on :: = SEQUENCE {

vel Estinate Vel oci t yEsti mat e OPTI ONAL,
-- Horizontal Velocity
-- Horizontal with Vertical Velocity
-- Horizontal Velocity with Uncertainty
-- Horizontal with Vertical Velocity and Uncertainty
ganssLocati onl nf o GANSSLocati onl nf o OPTI ONAL,
ganssMeasur el nf o GANSSMeasur el nfo OPTI ONAL,

-- Further Release 7 extensions here

}
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-- GANSS Location Information contains |ocation estimate, time stanmp with uncertainty
-- and optionally Reference Frane field

GANSSLocationl nfo ::= SEQUENCE {

ref erenceFrane ReferenceFrane OPTIONAL, -- Reference Frane Nunber

ganssTODmM GANSSTODm OPTI ONAL, -- GNSS TOD nodul o

ganssTODFrac | NTEGER (0 .. 16384) OPTIONAL, -- Coding according to Annex
ganssTODUncertai nty GANSSTCODUncertai nty OPTI ONAL, -- Coding according to Annex

ganssTimel D | NTEGER (O .. 3) OPTIONAL, -- Coding according to Annex
fixType Fi xType,

posData PositionDat a,

stationarylndication INTEGER(O .. 1) OPTIONAL, -- "0" if moving or notion not known

-- Possible shapes carried in posEstimate are

-- ellipsoid point,

-- ellipsoid point with uncertainty circle

-- ellipsoid point with uncertainty ellipse

-- ellipsoid point with altitude and uncertainty ellipsoid

posEsti mat e Ext - Geogr aphi cal | nf or nat i on,
}
PositionData ::= BIT STRI NG {
e-otd(0),
gps (1),
galileo (2) } (SIZE (3..16))
-- GANSS TOD nodul o 1 hour
GANSSTCDm :: = | NTEGER (0 .. 3599999)
Ref erenceFrane ::= SEQUENCE {

referenceFN | NTEGER (0 .. 65535),
-- Note that applicable range for referenceFNis 0 - 42431
referenceFNVSB | NTEGER (0 .. 63) OPTIONAL -- MSB of Reference Frane Nunber

}

-- GANSS Measurenent |nformation

GANSSMeasur el nfo :: = SEQUENCE {
-- Measurenent info el enents
-- user has to nake sure that in this elenent is nunber of elenents
-- defined in reference BTS identity

ganssMsr Set Li st SeqOf GANSS- Msr Set El enent

}

SeqCf GANSS- Msr Set El ement :: = SEQUENCE (S| ZE(1..3)) OF GANSS- Msr Set El ement

-- GANSS neasurenent information 1-3 times in a nmessage

GANSS- Msr Set El enent : : = SEQUENCE {

ref erenceFrane ReferenceFrane OPTIONAL, -- Reference Frane Nunber

ganssTODm GANSSTODm OPTI ONAL, -- GANSS TOD nodul o

del t aGNASSTOD | NTEGER (0 .. 127) OPTI ONAL,

ganssTODUncertai nty GANSSTODUncertainty OPTI ONAL, -- Coding accoring to Annex

--N_SGN_TYPE can be read from nunber of elenments of SeqOf GANSS- SgnTypeEl enent
ganss- SgnTypelLi st SeqOf GANSS- SgnTypeEl enent

}

-- Measurenents can be returned up to 6 different signal types

SeqOf GANSS- SgnTypeEl enent :: = SEQUENCE (S| ZE(1..6)) OF GANSS- SgnTypeEl enent

GANSS- SgnTypeEl ement :: = SEQUENCE {
ganssSi gnal I D I NTEGER (0 .. 15) OPTI ONAL, -- Coding accroding to Annex
ganssCodePhaseAnbi guity | NTEGER (0 .. 31) OPTI ONAL,

--N_SGN can be read from nunber of elenents of SeqOf GANSS- SgnEl enent
ganss- SgnLi st SeqOF GANSS- SgnEl enent ,

}
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-- Measurenents can be returned up to 16 per signal types

SeqOf GANSS- SgnEl enent :: = SEQUENCE (S| ZE(1..16)) OF GANSS- SgnEl enent
GANSS- SgnEl enmrent :: = SEQUENCE {

svl D SVI D,

cNo I NTEGER (0 .. 63),

npat hDet Mpat hl ndic, -- Coding according to Annex

carrierQualitylnd INTEGER (0 .. 3) OPTIONAL, -- Coding according to Annex

codePhase | NTEGER (0 .. 2097151),

i nt eger CodePhase | NTEGER (0 .. 63), OPTI ONAL,

codePhaseRVSError | NTEGER (0..63), -- Coding accoring to Annex
doppl er | NTEGER (-32768 .. 32767) OPTI ONAL,

adr | NTEGER (0 .. 33554431) OPTI ONAL

}

Rel 7- Assi st anceDat a- Ext ensi on :: = SEQUENCE {
ganss- Assi st Dat a GANSS- Assi st Dat a OPTI ONAL,
ganssCarri er PhaseMeasur ement Request NULL OPTI ONAL,
ganssTODGSMIi meAssoci ati onMeasur ement Request NULL OPTI ONAL,

-- Possibly nore extensions for Rel ease 7 here

}
-- Rel -7 Positioning Capability paranmeters here
PosCapabi lities ::= SEQUENCE
nonGANSSposi ti onMet hods NonGANSSPosi t i onMet hods OPTI ONAL,
gANSSPosi t i onMet hods GANSSPosi t i onMet hods OPTI ONAL,
mul ti pl eMeasur ement Set s Mul ti pl eMeasur ement Sets OPTI ONAL,
}
NonGANSSPosi ti onMet hods ::= BIT STRI NG {
nsAssi stedECTD  (0),
nsBasedECTD (1),
nsAssi st edGPS (2),
msBasedGPS (3),
st andal oneGPS (4) } (SIZE (1..16))
GANSSPosi ti onMet hods :: = SEQUENCE (S| ZE(1..16)) OF GANSSPositi onMet hod
GANSSPosi ti onMet hod :: = SEQUENCE {
ganssl D I NTEGER (0..7) OPTI ONAL, - - Absence neans Galil eo
gANSSPosi ti oni ngMet hodTypes GANSSPosi ti oni ngMet hodTypes,
gANSSSI gnal s GANSSSI gnal s,
}
GANSSPosi ti oni ngMet hodTypes ::= BI T STRI NG {
nsAssisted (0),
nsBased (1),
standal one (2) } (SIZE (1..8))
-- indicates M5 support for particular GANSS signals and frequencies
GANSSSi gnal s ::= BI T STRING {
signall (0),
signal 2 (1),
signal 3 (2),
signal 4 (3),
signal 5 (4),
signal 6 (5),
signal 7 (6),
signal 8 (7) } (SIZE (1..8))
-- indicates M5 support of mnultiple nmeasurenment sets for MS assisted position methods
Mul ti pl eMeasurenent Sets ::= BIT STRING {
eotd (0),
gps (1),
ganss (2) } (SIZE (1..8))
-- indicates M5 support of different types of assistance data
Assi st anceSupported ::= SEQUENCE {
gpsAssi st ance GPSAssi st ance OPTI ONAL,
gANSSAssi st anceSet GANSSAssi st anceSet  OPTI ONAL,
}
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-- GPS assistance data supported

GPSAssi stance ::= BI T STRING {
al manac (0),
uTCrrodel (1)
i onospheri chvbdel (2),
navi gat i onnodel (3)
dGPScorrections (4),
ref erencelLocati on (5),
ref erenceTi ne (6),
acqui si ti onAssi stance (7),
real Tinelntegrity (8) } (SIZE (1..16))
-- GANSS assi stance data supported
GANSSAssi st anceSet ::= SEQUENCE {
comonGANSSAssi st ance CommonGANSSAssi st ance,
speci fi cGANSSAssi st ance Speci fi cGANSSAssi st ance,
}
-- Common GANSS assi stance data supported
CommdNGANSSAssi stance ::= BI T STRI NG {
ref erenceTi ne (0),
ref erencelLocati on (1),
i onospheri cModel (3) } (SIZE (1..8))
Speci fi cGANSSAssi st ance ::= SEQUENCE (Sl ZE(1..16)) OF GANSSAssi st anceFor OneGANSS
-- assistance data supported for a particular GANSS system
GANSSAssi st anceFor OneGANSS : : = SEQUENCE {
ganssl D I NTEGER (0..7) OPTIONAL, --Absence neans Galileo
gANSSAssi st ance GANSSAssi st ance,
}
-- specific GANSS assistance data supported
GANSSAssi stance ::= BI T STRI NG {
real Tinmelntegrity (0),
differential Corrections (1),
al manac (2),
ref erenceMeasur enent | nformati on (3),
navi gat i onMbdel (4),
ti meMbdel GNSS- UTC (5),
ti meMbdel GNSS- GNSS (6),
dat abi t assi st ance (7) } (SIZE (1..16))
-- indicates assistance data that nay be needed by the M5
Assi st anceNeeded :: = SEQUENCE {
gpsAssi st anceDat a GPSAssi st anceDat a OPTI ONAL,
ganssAssi st anceDat a GANSSAssi st anceDat a OPTI ONAL,
}

6 TOM Protocol Header for RRLP Transport

6.1 General

For the specification of the TOM protocol, see 3GPP TS 44.064.

6.2 Remaining Octets of TOM Protocol Header for RRLP

The number of remaining octet following the first octets of the TOM protocol header for RRLP is one. The encoding of
this octet is defined in the figure 6.1 and the table 6.1.

8 7 6 5 4 3 2 1 Octet
I Spare IC/Rl 1
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Figure 6.1: Remaining Octets of TOM Protocol Header for RRLP

Table 6.1: C/R bit content

C/R Ul frame information field
0 Command (SMLC to MS) or Final Response (MS to
SMLC)
1 Not Command or Final Response

The setting of the C/R flag is provided by the sending RRLP entity, for further details see 3GPP TS 43.059.
The Spare bits shall be ignored by the receiver and set to 0 by the sender. If a protocol header with more than one

remaining octet of the TOM protocol header is received, the additional octets after the first remaining octet shall be
ignored by the receiver.
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Annex A (informative):

Description of Components

Al

This annex describes the contents of components.

Introduction

A.2

A.2.1 General

Measure Position Request

The Measure Position Request is a RRLP component from the SMLC to the MS. This component is common to E-
OTD,GPS and GANSS (Galileo and Additional Navigation Satellite Systems) location methods. As aresponse to this
component, the M S performs E-OTD,GPS or GANSS measurements and possibly calculates its own position, if the MS
and/or the network support these options. It contains the following elements.

Table A.1: Measure Position Request component content

Element Type/Reference Presence
Positioning Instructions Positioning Instructions M
2.2.1
E-OTD Reference BTS for E-OTD Reference BTS (0]
Assistance Data for Assistance Data 2.2.2
E-OTD Measurement Assistance E-OTD Measurement (0]
Data Assistance Data 2.2.3
E-OTD Measurement Assistance E-OTD Measurement (0]
Data for System Information List Assistance Data for
System Information List
224
GPS Assistance Data GPS Assistance Data (0]
4.2.4
GPS Time Assistance Measurement | GPS Time Assistance (0]
Request Measurement Request
2.2.4a
GPS Reference Time Uncertainty GPS Reference Time (0]
Uncertainty 2.2.4b
Velocity Request Velocity Request 2.2.4c 0]
Extended Reference Extended Reference (0]
2.25
GANSS Positioning Method GANSS Positioning (0]
Element Method Element 2.2.1a
GANSS Carrier-Phase GANSS Carrier-Phase (0]
Measurement Request Measurement Request
2.2.4d
GANSS TOD - GSM Time GANSS TOD - GSM (0]
Association Request Time Association
Request 2.2.4e
GANSS Assistance Data GANSS Assistance Data (0]
4.2.6
Required Response Time Required Response Time (0]
2.2.4f
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A.2.2 Elements

A221 Positioning Instructions Element

The purpose of Positioning Instructions element is to express the allowed/required location method(s), and to provide
information required QoS. This element is mandatory in the Measure Position Request message, and contains the
following fields:

Method Type

Thisfield indicates whether M S based or assisted version is allowed/requested. If the Methods field includes more than
one method, the Method Type appliesto al of them. Thisfield is mandatory, and has the following values:

'0": MS assisted;

"1 MS based;

2" MSbased is preferred, but MS assisted is allowed;
‘3" MSassisted is preferred, but MS based is allowed.

In GPS positioning methods, "M S based" may indicate either MS Based Assisted GPS method or Conventional GPS
method. If "M S based is indicated with no GPS assistance data then the MS may interpret this as either Conventional
GPS or M S based A-GPS without assistance data. The same interpretation applies also to the GANSS positioning
method.

Positioning M ethods

Thisfield indicates which location method or methods should be used. Thisfield is mandatory.
'0": E-OTD;
1" GPS,
'2". E-OTD or GPS (i.e. both can be reported).

NOTE: If the selected positioning method is"GPS' or "E-OTD or GPS", the field GANSS Positioning Method, if
present in a Measure Position Reguest component, indicates request of GANSS method and indicates the
allowed satellite systems.

Response Time

Thisfield indicates the desired response time. However, when performing measurements, the desired response time
may be exceeded. Thisfield is mandatory.

The response time is 2" seconds, where N isthe value in this field. Thus the desired maximum response time can be 1,
2, 4,8, 16, 32, 64, or 128 seconds.

Range: 0-7
Accuracy

Thisfield indicates the required accuracy of the location estimate. Thisisfield is mandatory when Method Typeis'l',
'2', or '3' and optional when Method Typeis'0'.

Thisfield is 7 bit Uncertainty Code as defined in 3GPP TS 23.032.
Multiple Sets

Thisfield indicates whether MSis requested to send multiple E-OTD/GPSGANSS Measurement Information Sets. The
maximum number of measurement setsisthree. Thisisfield is mandatory. MSis expected to include the current
measurement set. Additionally MS may include historical measurement sets, or measure new additional setsif the
response time allows that.

In case of the GANSS Positioning Method, this field indicates if the MS is requested to send multiple GANSS
M easurement Information sets for measurements performed on different or multiple GANSS frequencies, if the MS
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supports this capability. If the MS does not support multiple GANSS frequency measurements, the MS may include
historical measurement sets, or measure new additional setsif the response time allows that:

'0": multiple | Es can be send,;

'1": sending of multiple setsis not alowed.
Environment Char acterization

Environment Characterization field provides the M S with information about expected multipath and NLOS in the
current area. Thisfield is optional.

'0": possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).
'1": no or light multipath and usually LOS conditions (e.g. suburban or rural).
‘2" not defined or mixed environment.

'3": reserved for future use.

A.2.2.1a GANSS Positioning Method Element

This bit map indicates the satellite systems allowed by the SMLC corresponding to allowance of "GPS" in the
Positioning Methods field. Each bit is of type Boolean, where TRUE ("1") means the particular satellite systemis
allowed. For example EOTD + Galileo method can be indicated by setting "E-OTD or GPS" in PositioningM ethod and
setting only the "bit 1" to TRUE value in the GANSS Positioning Method element. The MS may not request assistance
data or report measurements for the systems that are not indicated in the bit map.

'bit 0": GPS;
'bit 1': Galileo;

'hit 2-15": Reserved for future GNSSes.

A.2.2.2 E-OTD Reference BTS for Assistance Data Element

The RTD and 51 multiframe offset values in the E-OTD Measurement Assistance Data element and the E-OTD

M easurement Assistance Data for System Information List element are calculated relative to the BTS indicated in this
element. Also the E-OTD Measurement Assistance data for System Information List element, if present, refersto the
System Information Neighbor List of thisreference BTS.

Inclusion of this parameter is mandatory for E-OTD sinceit is not possible to reliably default to the current serving
BTSfor thetarget MS, asthereisasmall chance that the SMLC does not know this. If the E-OTD Measurement
Assistance data for System Information List element is present, the current serving cell must be the same as reference
BTS identified in this element.

BCCH Carrier

Thisfield indicates the absolute RF channel number of BCCH of the reference BTS. Thisfield is mandatory.
Range: 0 - 1023

BSIC

Thisfield indicates the BSIC (Base Station Identity Code) of the reference BTS. Thisfield is mandatory.
Range: 0 - 63

Time Slot Scheme

The Time Slot Scheme field indicates the type of transmission scheme the reference BTSisusing. If the MS measures
BTSs signals from time slots other than O or 4, and it isinformed about the burst length schemes used by BT Ss, then it
can compensate for the possible error. (Thisis necessary if the M S averages bursts from different time slots, and the
BTS uses varying lengths of bursts.) This field is mandatory.

'0' = all time slots are 156.25 bits long.
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'"1'=time dots 0 and 4 are 157 bitslong and other time slots are 156 bits long.
BTS Position

Thisfield containsthe BTS position in the format defined in 3GPP TS 23.032. Thisfield is optional, but should be
present for MS based E-OTD positioning. The allowed shapes are:

- dlipsoid point;

- €lipsoid point with atitude and uncertainty ellipsoid.

A.2.2.3 E-OTD Measurement Assistance Data Element

This element identifies BT Ss that are used for E-OTD measurements. This element helps the MS to make
measurements from neighbor BTS (even below decoding level). This element is optional in the Measure Position
Request component. The presence of this element means that the M S should try to measure the E-OTD values between
the reference BTS and the BT Ssidentified in this element.

This element is used to deliver E-OTD measurement assistance data for those BTSs, that are not included in the System
Information Neighbor List of the reference BTS, if necessary.

The RTD and 51 multiframe offset values are calculated relative to the BTS indicated in the E-OTD Reference BTS for
Assistance Data element. This element contains the following fields.

Number of BTSs

Thisfield indicates how many BTSs are included in this IE. Thisfield is mandatory. The maximum number of BTSsin
this message for whom the assistance data can be given is 16 (reference BTS and 15 neigbour BTSs). Thus the sum of
Number of BT Ssfield in this |E and total amount of E-OTD Neighbor present bits with value '1'in E-OTD

M easur ement Assistance Data for System Information List | E can be at a maximum 15.

Range: 1to 15.

The following fields are repeated for the number of BT Ssincluded in the Number of BTSsfield.

BCCH Carrier

Thisfield indicates the absolute RF channel number of BCCH of the particular BTS. Thisfield is mandatory.
Range: 0-1023

BSIC

Thisfield indicates the BSIC (Base Station Identity Code) of the particular BTS. Thisfield is mandatory.
Range: 0-63

M ultiframe Offset

Thisfield indicates the frame difference between the start of the 51 multiframes frames being transmitted fromthisBTS
and the reference BTS. The multiframe offset is defined as Tgrs- Tre, Where Tgrs isthe time of the start of the 51
multiframe in the BTS in question, and Tre is the time of the start of the 51 multiframe in the reference BTS. Thisfield
is mandatory. Multiframe Offset may be used to calculate the Expected Multiframe Offset (the Multiframe Offset value
that MSis expected to measure between this BTS and reference BTS in its current estimated location).

Expected Multiframe Offset = (Multiframe Offset + Adjustment) modulo 51
Adjustment = 1 if Rough RTD - Expected OTD >= 850
Adjustment=  -1if Rough RTD - Expected OTD =< -850
Adjustment = 0if -400 =< Rough RTD - Expected OTD =< 400

If the Rough RTD - Expected OTD is not within any of the ranges above, an error has occurred and the Expected OTD
should be ignored and no Expected Multiframe Offset can be cal culated.

Range: 0-51
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Usable range of Multiframe Offset value is 0 - 50. The Multiframe Offset value 51 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Time Slot Scheme

The Time Slot Scheme field indicates the type of transmission scheme the particular BTSis using. If the MS measures
BTSs signals from time slots other than O or 4, and it isinformed about the burst length schemes used by BTSs, then it
can compensate for the possible error. (Thisis necessary if the M S averages bursts from different time slots, and the
BTS uses varying lengths of bursts.) Thisfield is mandatory.

'0' = dll time dotsare 156.25 bitslong.
'1'=time dlots 0 and 4 are 157 bitslong and other time slots are 156 bits long.
Rough RTD

Thisfield indicates the rough RTD value between this BTS and reference BTS. The used resolution is 1 bits. This RTD
value isthe RTD value of TSOs (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The
RTD isdefined as Tgrs- Trer, Where Tgrs isthe time of the start of TS0 inthe BTS in question, and Tge is the time of
the start of the TS0 in the reference BTS. Thisfield is mandatory.

Range: 0-1250

Usable range of Rough RTD valueis 0 - 1249. The Rough RTD value 1250 shall not be encoded by the transmitting
entity and shall be treated by the receiving entity as 0.

Accurate RTD values are needed for MS based E-OTD, i.e. when the M S calculates its own position.
Expected OTD

Thisfield indicates the OTD value that M S is expected to measure between this BTS and reference BTS in its current
estimated location. SMLC can estimate MS's |ocation roughly e.g. based on serving BTS coordinates, TA, and possibly
some other information. The used resolution is 1 bits. ThisOTD value isthe OTD value of TS0s (i.e. the differencein
starting of TS0), not only the OTD between starts of bursts. The OTD is defined as Tgrs- Tre, Where Tgrs is the time of
the start of TS0 in the BTS in question, and Tge is the time of the start of the TS0 in the reference BTS. Thisis element
is Release 98 extension and it is an optional element included in Release98-Ext |IE. SMLC shall send this element to
MS supporting MS Assisted or MS Based E-OTD.

Range: 0-1250

Usable range of Expected OTD valueis0 - 1249. The Expected OTD value 1250 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Uncertainty Of Expected OTD

Thisfield indicates the uncertainty in Expected OTD value. The uncertainty isrelated to SMLC"s estimation of MS's
location. The uncertainty defines following search window for MS, that it can use to speed up the OTD measurements:

Expected OTD - Uncertainty < measured OTD < Expected OTD + Uncertainty.

Thisis element is Release 98 extension and it is an optional element included in Release98-Ext IE. SMLC shall send
this element to M S supporting MS Assisted or MS Based E-OTD.

Range is 0 - 7 with following encoding:

‘0 0 < uncertainty <= 2 bit;
1 2 < uncertainty <= 4 bit;
'2' 4 < uncertainty <= 8 hit;
'3 8 < uncertainty <= 12 hit;
‘4 12 < uncertainty <= 16 bit;
'5' 16 < uncertainty <= 22 bit;
'6' 22 < uncertainty <= 30 bit;
T uncertainty > 30 hit.

NOTE: If uncertainty in MS'slocation is x bits, uncertainty in Expected OTD is 2*x (in the worst case). When
the uncertainty is given with value " 7" no upper bound exist for the uncertainty.
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The following fieldstell the coordinates of neighbor BT Ss that are used for E-OTD measurements, and also fine RTD
values. Thisinformation allows the MS to calculate its own location. These fields (Fine RTD, Relative north, Relative
east and Relative altitude) are optional. All of Fine RTD, Relative north, and Relative east fields must be present, if
some of them isincluded.

FineRTD

Thisfield indicates the fine RTD value between thisBTS and reference BTS. It provides the 1/256 bit duration
resolution to the value expressed in the corresponding Rough RTD field. This RTD value isthe RTD value of TS0s
(i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The RTD isdefined as Tgrs- Trefs
where Tgrsisthe time of the start of TS0 inthe BTS in question, and Tge is the time of the start of the TS0 in the
reference BTS. Thisfield is optional.

Range: 0-255
Relative North

Thisfield indicates the distance of the neighbor BTS from the reference BTS in north- (negative values mean south)
direction. Thisfield is optional. The units are 0.03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000...200000
Relative East

Thisfield indicates the distance of the neighbor BTS from the reference BTS in east (negative values mean west)
direction. Thisfield is optional. The units are 0.03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000 ... 200000
Relative Altitude
Thisfield indicates the atitude of the neighbor BTS relative to the reference BTS in meters. Thisfield is optional.

Range: -4000 .. 4000 meters

A.2.2.4 E-OTD Measurement Assistance Data for System Information List Element

This element identifies those BT Ssin the System Information Neighbor List that are used for E-OTD measurements.
The System Information Neighbor Lists, to which this assistance data is given, are System Information Neighbor Lists
that are sent in the dedicated mode, packet idle mode, packet transfer mode, or dual transfer mode. This element helps
the M S to make measurements from those neighbor BTS (even below decoding level). This element is optional in the
Measure Position Request component. The presence of this element means that the M S should use the BT Ssidentified
here to the E-OTD measurements.

The RTD and 51 multiframe offset values are calcul ated relative to the reference BTS. This element contains the
following fields.

Number of Neighbors
Thisfield indicates how many neighbors are included in this IE.
Range: 1-32
The following fields are repeated for the number indicated in the Number of Neighborsfield.
E-OTD Neighbor present

Thisfield indicates whether the information concerning a certain BTS in the Neighbor List is present. Altogether no
more than 15 BTS can have the indication "Neighbor isincluded”. The maximum number of BT Ssin this message for
whom the assistance data can be given is 16 (reference BTS and 15 neigbour BT Ss). Thus the sum of total amount of E-
OTD Neighbor present bitswith value '1' in this1E and Number of BTSsfield in E-OTD M easurement Assistance
Data | E can be at a maximum 15.

‘0" Neighbor not included;
'1' Neighbor isincluded.
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The following fields (BSIC, Multiframe Offset, Time Slot Sscheme and Rough RTD) are included if E-OTD neighbor
present field isset to '1'.
BSIC
Thisfield indicates the BSIC (Base Station Identity Code) of the particular BTS. Thisfield is mandatory.

Range: 0-63
M ultiframe Offset

Thisfield indicates the frame difference between the start of the 51 multiframes frames being transmitted from thisBTS
and the reference BTS. The multiframe offset is defined as Tgrs- Tre, Where Tgrs iSthe time of the start of the 51
multiframe in the BTS in question, and Tre is the time of the start of the 51 multiframe in the reference BTS. Thisfield
is mandatory. Multiframe Offset may be used to calculate the Expected Multiframe Offset (the Multiframe Offset value
that MSis expected to measure between this BTS and reference BTS in its current estimated location).

Expected Multiframe Offset = (Multiframe Offset + Adjustment) modulo 51
Adjustment = 1 if Rough RTD - Expected OTD >= 850
Adjustment=  -1if Rough RTD - Expected OTD =< -850
Adjustment = 0if -400 =< Rough RTD - Expected OTD =< 400
Range: 0-51

Usable range of Multiframe Offset value is 0 - 50. The Multiframe Offset value 51 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Time Slot Scheme

The Time Slot Scheme field indicates the type of transmission scheme the particular BTSis using. If the MS measures
BTSs signals from time slots other than O or 4, and it isinformed about the burst length schemes used by BTSs, then it
can compensate for the possible error. (Thisis necessary if the M S averages bursts from different time slots, and the
BTS uses varying lengths of bursts.) This field is mandatory.

'0' = all time dotsare 156.25 bitslong;
'1'=time slots 0 and 4 are 157 bitslong and other time slots are 156 bits long.
Rough RTD

Thisfield indicates the RTD value between this BTS and the reference BTS. The used resolution is 1 bit. ThisRTD
value isthe RTD value of TSOs (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The
RTD isdefined as Tgrs- Tre, Where Tersisthe time of the start of TS0 inthe BTS in question, and Tge is the time of
the start of the TS0 in the reference BTS. Thisfield is mandatory.

Range: 0-1250

Usable range of Rough RTD valueis 0 - 1249. The RoughRTD value 1250 shall not be encoded by the transmitting
entity and shall be treated by the receiving entity as 0.

Expected OTD

Thisfield indicates the OTD value that MS is expected to measure between this BTS and reference BTS in its current
estimated location. SMLC can estimate MS's location roughly e.g. based on serving BTS coordinates, TA, and possibly
some other information. The used resolution is 1 bits. This OTD value isthe OTD value of TS0s (i.e. the differencein
starting of TS0), not only the OTD between starts of bursts. The OTD is defined as Tgrs- Tre, Where Tgrsis the time of
the start of TS0 in the BTS in question, and Tge is the time of the start of the TS0 in the reference BTS. Thiselement is
Release 98 extension and it is an optional element included in Release98-Ext IE. SMLC shall send this element to MS
supporting MS Assisted or MS Based E-OTD.

Range: 0-1250

Usable range of Expected OTD valueis 0 - 1249. The Expected OTD value 1250 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.
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Uncertainty Of Expected OTD

Thisfield indicates the uncertainty in Expected OTD value. The uncertainty isrelated to SMLC"s estimation of MS's
location. The uncertainty defines following search window for M S, that it can use to speed up the OTD measurements:

Expected OTD - Uncertainty < measured OTD < Expected OTD + Uncertainty.

This element is Release 98 extension and it is an optional element included in Release98-Ext IE. SMLC shall send this
element to MS supporting MS Assisted or MS Based E-OTD.

Rangeis 0 - 7 with following encoding:

0 0 < uncertainty <= 2 hit;
T 2 < uncertainty <= 4 bit;
2 4 < uncertainty <= 8 hit;
'3 8 < uncertainty <= 12 hit;
‘4 12 < uncertainty <= 16 bit;
'5' 16 < uncertainty <= 22 bhit;
'6' 22 < uncertainty <= 30 hit;
T uncertainty > 30 bit.

NOTE: If uncertainty in MS'slocation is x bits, uncertainty in Expected OTD is 2*x (in the worst case). When
the uncertainty is given with value " 7" no upper bound exist for the uncertainty.

The following fieldstell the coordinates of neighbor BT Ss that are used for E-OTD measurements, and also fine RTD
values. Thisinformation allows the MS to calculate its own location. These fields (Fine RTD, Relative north, Relative
east and Relative altitude) are optional. All of Fine RTD, Relative north, and Relative east fields must be present, if
some of them isincluded.

FineRTD

Thisfield indicates the fine RTD value between thisBTS and reference BTS. It provides the 1/256 bit duration
resolution to the value expressed in the corresponding Rough RTD field. This RTD vaueisthe RTD value of TS0s (i.e.
the difference in starting of TS0), not only the RTD between starts of bursts. The RTD is defined as Tgrs- Tret, Where
Tersisthetime of the start of TS0 inthe BTS in question, and Tge is the time of the start of the TS0 in the reference
BTS. Thisfield isoptional.

Range: 0-255
Relative North

Thisfield indicates the distance of the neighbor BTS from the reference BTS in north- (negative values mean south)
direction. Thisfield is optional. The units are 0.03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000...200000
Relative East

Thisfield indicates the distance of the neighbor BTS from the reference BTS in east (negative val ues mean west)
direction. Thisfield is optional. The units are 0.03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000 ... 200000
Relative Altitude
Thisfield indicates the atitude of the neighbor BTS relative to the reference BTS in meters. Thisfield is optional.

Range: -4000 .. 4000 meters

A.2.2.4a GPS Time Assistance Measurement Request element

This component does not have any information contents. If this component is present, the MS is requested to return
GPS time assistance measurements.
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A.2.2.4b GPS Reference Time Uncertainty element

This element provides the accuracy of the relation GPS and GSM time in the Reference Time field in GPS Assistance
DatalE. If GPS TOW isthe given GPS time, then the true GPS time, corresponding to the provided GSM time as
observed at the MS location, liesin the interval (GPS TOW - GPS Reference Time Uncertainty, GPS TOW + GPS
Reference Time Uncertainty). An entity that supports this element shall always include it when appropriate. This means
that when the element is expected but is not received, lack of support at the sender can be assumed and some
implementation dependent default interpretation can then be applied.

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
r = C*(((1+x)")-1)

with C = 0.0022 and x = 0.18. With 0 < K < 127, a suitably useful range between 0 and 3 second is achieved for the
uncertainty, while still being able to code down to values as small as 0.3 nanoseconds. To encode any higher value of
uncertainty than that corresponding in the above formulato K=127, the same value, K=127, shall also be used. The
uncertainty is then coded on 7 bits, as the binary encoding of K.

Table A.la: Example values for the GPS Reference Time Uncertainty Parameter Format

Value of K Value of uncertainty
0 0 nanoseconds

1 0.396 nanoseconds

2 0.863 nanoseconds
50 8.64 microseconds
127 > 2.96 seconds

A.2.2.4c Velocity Request element

If this element is present, the MS is requested to return a vel ocity estimate along with the location estimate. Requesting
velocity does not guarantee its delivery, if conditions support its availability and it is requested it will be provided.

A.2.2.4d GANSS Carrier-Phase Measurement Request Element

This component does not have any information contents. If this component is present, the MS is requested to return
carrier phase measurements in the GANSS Measurement Information IE.

A.2.2.4e GANSS TOD - GSM Time Association Request Element

This component does not have any information contents. If this component is present, the MSis requested to return
GANSS TOD - GSM time association measurements. Only either GPS Timing Assistance Measurement Reguest
Element or GANSS TOD - GSM Time Association Measurement Request should be present in Measure Position
Request.

A.2.2.4f Required Response Time

This element indicates the maximum response time that shall be allowed for the positioning request in the MS. When
this element is received, the MS shall send an RRLP Measure Position Response before the required response time has
elapsed.

When this element is received, the M S shall ignore the Response Time field in the Positioning Instructions element.

The Required Response Time has avalue from 1 to 128 seconds.

A.225 Extended Reference IE

This element is mandatory in any RRLP Measure Position Request component, any RRL P Assistance Data component,
any RRLP Positioning Capability Reguest component and any RRLP Positioning Capability response component.
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For reasons of backward compatibility, the IE is not defined for a Release 4 or earlier SMLC and would

be ignored, when received, by a Release 4 or earlier MS. Additionally, other requirements associated with
this |E would not be supported by a Release 4 or earlier MS or SMLC.

The Extended Reference | E contains the following elements:

SMLC code:

Transaction ID:

A3

A3.1

an integer in the range 0-63 distinguishing any SMLC from other neighbour SMLCs in the same
Routing Area. Each SMLC is assigned a specific SMLC ID value. The values assigned to
neighbour SMLCsin the same Routing Area between which inter-NSE cell changeis possible

should be different.

an integer in the range 0-262143 distinguishing different RRLP transactionsin different MSs

currently being served by the same SMLC. An SMLC shall assign a different transaction ID to
each currently open RRLP transaction for positioning and assistance data delivery among all target
MSs. When any RRLP transaction for any MSis completed in the SMLC (e.g. the MS has sent a
correctly formatted RRLP Measure Position Response or Assistance Data Ack.) or if the
transaction is aborted (e.g. SMLC timeout on an RRLP response), the associated transaction |1D
value shall become free and may be later assigned to a new RRLP transaction by the SMLC.
When any transaction ID value becomes free, an SML C should attempt to wait for at least 128
seconds (the maximum defined RRLP response time from an M S) before reassigning the same

value.

General

Measure Position Response

The Measure Position Response is a RRLP component from the MS to the network. It is the response to the Measure
Position Request. It contains the following elements. One of the five elements containing measurement data or location
estimate (E-OTD Measurement Information, Location Information, GPS Measurement | nformation, GANSS
Measurement Information or GANSS Location Information) or Location Information Error element must be included.

Table A.2: Measure Position Response component content

Element Type/Reference Presence

Multiple Sets Multiple Sets 3.2.1 o

Reference BTS Identity Reference BTS Identity (0]
3.2.2

E-OTD Measurement Information E-OTD Measurement (0]
Information 3.2.3

Location Information Location Information (@]
3.2.4

GPS Measurement Information GPS Measurement (0]
Information 3.2.5

Location Information Error Location Information C
Error 3.2.6

GPS Time Assistance GPS Time Assistance (0]

Measurements Measurements 3.2.6a

Velocity Estimate Velocity Estimate 3.2.6b 0]

Extended Reference Extended Reference C
3.2.7

Uplink RRLP Pseudo Segmentation | Uplink RRLP Pseudo C

Indication Segmentation Indication
3.2.8

GANSS Location Information GANSS Location Information (0]
3.2.9

GANSS Measurement Information GANSS Measurement (0]
Information 3.2.10
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A.3.2 Elements

A3.21 Multiple Sets Element

This element indicates how many E-OTD Measurement Information sets, GPS Measurement Information sets or
GANSS Measurement Information sets, and Reference BTS Identities are included to this element. Thiselement is
optional. If this element is absent, a single measurement set is included.

Number of E-OTD/GPS/GANSS M easurement I nfor mation Sets

Thisfield indicates the number of Number of E-OTD/GPSGANSS Measurement | nformation sets included to this
component. Thisfield is mandatory. If two or more types of measurement elements are present, then there are the equal
number of them, and each pair has the same reference BTS.

Range: 2-3

Number of Reference BTS

Thisfield indicates the number of reference BTSs used in this component. This field is mandatory.
Range: 1-3

Reference BTS relation to M easurement Elements

Thisfield indicates how the reference BT Sslisted in this element relate to measurement sets later in this component.
Thisfield is conditional and included only if Number of E-OTD/GPS/GANSS Measurement Information Setsis'3' and
Number of Reference BTSsis'2'.

'0'= First reference BTSisrelated to first and second E-OTD/GPS/GANSS Measurement |nformation Sets, and
second reference BTS isrelated to third E-OTD/GPS Measurement I nformation Sets.

"1'= First reference BTS isrelated to first and third E-OTD/GPS/GANSS Measurement Information Sets, and
second reference BTS isrelated to second E-OTD/GPS/GANSS Measurement I nformation Sets.

'2'= First reference BTSisrelated to first E-OTD/GPS/GANSS Measurement |nformation Sets, and second
reference BTS s related to second and third E-OTD/GPS/GANSS Measurement | nformation Sets.

If thisfield is not included, the relation between reference BTS and Number of E-OTD/GPS/GANSS M easurement
Information Setsis asfollows:

- if there are three sets and three reference BT Ss -> First reference BTS relates to first set, second reference BTS
relates to second set, and third reference BTS relates to third set;

- if there are two sets and two reference BTS -> First reference BTS relates to first set, and second reference BTS
relates to second set;

- if thereisonly onereference BTS and 1-3 sets -> this reference BTS relates to all sets.

A.3.2.2 Reference BTS ldentity Element

This element identifies the reference BTS(s). This element is conditional to the number of reference BTSs. It is
mandatory, if there is more than one reference BTS, and optional otherwise. If this element is not included, the
Reference BTS, used in other elements, is the current serving BTS of MS. If this element isincluded, the BT Ss defined
here are used as Reference BTSs in all other elements.

The following fields are repeated for the number of reference BTSs included in the Number of Reference BTSfield.

CellldType

Thisfield indicatesis the identity method of the Reference BTS. Thisfield is mandatory within this element.
'0'=Cél identity istold using BSIC and BCCH carrier.

'"1'=Caéll identity istold using Cl, and the LAC is the same as the current serving BTS.
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'2'= Cdll identity istold using an index referring to the BT S listed in the M easure Position Request component
(the indicated reference BTS is 1)

'3'= Cell identity istold using an index referring to the BT S listed in the BCCH allocation list (System
Information Neighbor Lists) of the serving BTS. This type of reference identity shall not be used by the MS
unlessit has received the "E-OTD Measurement Assistance Data for System Information List Element” from
the SMLC for this cell.

'4'=  Cell identity istold using Cl, and the LAC.
Reference LAC

Thisfield indicates the Location Area Code of the reference BTS. The purpose of the Location Area Code is to identify
alocation area. Thisfield is conditional, and included, if CelllDTypefieldis'4'".

Range: 0 - 65535
Reference Cl

Thisfield indicates the Cell Identity value of the reference BTS. The purpose of the Cell Identity valueisto identify a
cell within alocation area. Thisfield is conditional, and included, if CelliDTypefieldis'1' or '4'.

Range: 0 - 65535
Reference BCCH Carrier

Thisfield indicates the absolute RF channel number of the BCCH of the reference base station. BCCH carrier field is
conditional and isincluded only if CellldTypeisset '0'.

Range: 0 - 1023

Reference BSIC

Thisfield indicates the BSIC (Base Station Identity Code of the base station).
BSIC field is conditional and isincluded only if CellldTypeisset '0' or '3..
Range: O - 63

Request I ndex

Thisfield indicates an index identifying the reference BTS by referring to the BT Sslisted in the Measure Position
Request component (the indicated reference BTS in the Measure Position Request component has the index value 1,
and possible next BTS '2', and so on)

Thisfield is conditional and included only if CellldTypeis set to '2'.
Range: 1-16
System Info Index

Thisfield indicates an index identifying the reference BTS by referring to the BCCH allocation list (System
Information Neighbor List) of the serving BTS.

Thisfield is conditional and included only if CellldTypeis set to '3".
Range: 1-32

A.3.2.3 E-OTD Measurement Information Element

The purpose of the E-OTD Measurement Information element isto provide OTD measurements of signals sent from the
reference and neighbor based stations. The length of this element depends on the number of neighbor cells for which
OTD measurements have been collected. This element is optional in the Measure Position Response component. It is
included in the Measure Position Response component, if the network has requested the mobile to perform the MS
assisted E-OTD method. BT Ss which cannot be measured or whose measurements are excessively inaccurate need not
be reported. The MS may include measurements for other BTSs not given in the assistance data by the SMLC.
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The E-OTD and 51 multiframe offset values are reported relative to the reference BTS as defined in the previous sub-
clauses.

The following fields are repeated for each measurement set.

Reference Frame Number

Thisfield indicates the frame number of the last measured burst from the reference BTS modulo 42432. This
information can be used as a time stamp for the measurements. This field is mandatory.

Range: 0 - 42431
Reference Time Slot

Reference Time Slot indicates the time slot modulo 4 relative to which the MS reports the reference BTS
measurements. Thisfield is mandatory.

Range: 0to 3

NOTE 1: If MS does not know timeslot scheme, the M S reports the used timeslot. MS can only report results based
ononetimedot (N) or two time slots (N and N+4). If the MS knows the timeslot scheme, it can make
measurements from several timeslots and reports that the used timeslot is zero (and makes correction).

Reference Quality

Reference Quality field includes the standard deviation of the TOA measurements from the reference BT S with respect
10 Trer (Where Tre isthe time of arrival of signal from the reference BTS used to calculate the OTD values). Thisfield
is optional. The Reference Quality field can be used to evaluate the reliability of E-OTD measurementsin the SMLC
and in weighting of the E-OTD valuesin the location calculation.

Following linear 5 bit encoding is used:

‘00000 0-(R*1-1) meters;
‘00001 R*1- (R*2-1) meters,
‘00010 R*2 - (R*3-1) meters,
11111 R*31 meters or more.

where R is the resolution defined by Std Resolution field. For example, if R=20 meters, corresponding valuesare 0 - 19
meters, 20 - 39 meters, 40 - 59 meters, ..., 620+ meters.

Number of M easurements

Number of Measurements for the Reference Quality field is used together with Reference Quality to define quality of
the reference base site TOA. The field indicates how many measurements have been used in the M Sto define the
standard deviation of the measurements. Following 3 bit encoding is used:

‘000" 2-4;

'001": 5-9;

'010" 10-14;
‘011" 15-24;
100" 25-34;
101" 35-44;
110" 45-54;
111" 55 or more.

Thisfield isoptional.
Std Resolution

Std Resolution field includes the resolution used in Reference Quality field and Std of EOTD Measurements field.
Encoding on 2 bits as follows:

'00' 10 meters;
'01' 20 meters;
"10' 30 meters;
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11 Reserved.
Thisfield is mandatory.
TA Correction

Thisfield indicates the estimate of the time difference between the moment that the M S uses to adjust itsinternal timing
for reception and transmission (e.g. corresponding to maximum energy) and the estimate of the reception of the first
arriving component from the serving BTS. This value can be used as a correction by the SMLC to the Timing Advance
(TA) value when the distance between the MS and the serving BTS is estimated based on TA.

The value TACor in thisfield corresponds to the TA Correction in bit periods as follows:
- TA Correction in bit periods = TACor/64 -8.

TA Correction has the resolution of 1/64 bit period, and the range - 8 ... +7 bit periods. Negative TA Correction in bits
indicates that the first signal component from the serving BTS is estimated to arrive before the moment used for
communication. Thisfield is optional.

Range: 0-960
Number of M easured Neighbors
Thisfield indicates the number of different neighbor BTSs. Thisfield is mandatory.
Range: 0 - 10
NOTE 2: If the MS can not measure any neighbor BT Ss, then thisvalueis setto '0'.
The following fields are repeated for the number of BTSs included in the Number of Measured Neighborsfield.
Neighbor Identity Present

The presence of this field is conditional, it shall not be present in the first set. It is mandatory for the other sets. This
field indicates whether the identity information (i.e. CelllDType and possibly Neighbor CI / Neighbor BCCH Carrier /
Neighbor BSIC / Neighbor Multiframe Offset / Request Index / System Info Index fields) concerning acertain BTS is
present or whether the BTS identity is given as reference to the first measurement set.

‘0" Identity information not included, and identity of thisBTS is same as the identity of BTS in first set with same
sequence number.

1" Identity information isincluded.
CdlldType

Thisfield indicates is the identity method of the cell. Thisfield is conditional, and included if Neighbor Identity Present
is'1'. If CellldType field is not present, the following fields can not be present either: Neighbor CI, Neighbor BCCH
Carrier, Neighbor BSIC, Neighbor Multiframe Offset, Request Index, System Info Index.

'0'= Cell identity istold using BSIC and BCCH carrier.
'1'= Cell identity istold using CI, and the LAC is the same as the current serving BTS.
'2'= Cell identity istold using 51 Multiframe offset and BCCH carrier.

'3'= Cell identity istold using an index referring to the BTS listed in the Measure Position Request component (the
indicated reference BTSis 1).

'4'= Cell identity istold using an index referring to the BTS listed in the BCCH allocation list (System Information
Neighbor Lists) of the serving BTS. This type of neighbor identity shall not be used by the MS unlessit has
received the "E-OTD Measurement Assistance Data for System Information List Element” from the SMLC for
this cell.

'5'= Cell identity istold using Cl and the LAC.
NOTE: TheMS can decide which of these methods to use. The CellldType '3 and '4' are preferred.
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Neighbor LAC

Thisfield indicates the Location Area Code of the neighbor BTS. The purpose of the Location Area Code isto identify
alocation area. Thisfield is conditional, and included, if CelllIDTypefieldis'5'.

Range: 0 - 65535
Neighbor CI

Thisfield indicates the Cell Identity of the particular neighbor cell. The purpose of the Cell Identity valueisto identify
acell within alocation area.

Neighbor CI field is conditional and isincluded only if CellldTypeisset '1' or '5' and the CI value of the given cell is
available.

Range: 0 - 65535
Neighbor BCCH Carrier

Thisfield indicates the absolute RF channel number of the BCCH of the neighbor base station. BCCH carrier field is
conditional and isincluded only if CellldTypeis set ‘0" or ‘2",

Range: 0 - 1023

Neighbor BSIC

Thisfield indicates the BSIC (Base Station Identity Code of the base station).
BSIC field is conditional and isincluded only if CellldTypeisset'0' or '4'.
Range: O - 63

Neighbor M ultiframe Offset

Thisfield indicates the frame difference between the start of the 51 multiframes frames arriving from this BTS and the
reference BTS. The multiframe offset is defined as Tgrs- Tre, Where Tgrs iS the time of the start of the 51 multiframein
the BTS in question, and Tge is the time of the start of the 51 multiframe in the reference BTS. Thisfield is conditional
and included only if CellldTypeissetto'2'.

Range: 0 - 51
Request I ndex

Thisfield indicates an index identifying the reference BTS by referring to the BT Ss listed in the Measure Position
Request component (the indicated reference BT S in the Measure Position Request component has the index value 1,
and possible next BTS2, and so on).

Thisfield is conditional and included only if CellldTypeis set to '3".
Range: 1-16
System Info Index

Thisfield indicates an index identifying the reference BTS by referring to the BCCH allocation list (System
Information Neighbor List) of the serving BTS.

Thisfield is conditional and included only if CellldTypeisset to '4'.
Range: 1-32
Neighbor Time Slot

Neighbor Time Slot indicates the time slot modulo 4 relative to which the MS reports the neighbor BTS measurements.
Thisfield is mandatory.

Range: 0to 3
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NOTE 3: If the MS does not know the timeslot scheme, the M S reports the used timeslot. MS can only report a
result based on one time slot (N) or two time slots (N and N+4). If the MS knows the timeslot scheme, the
M S can make measurements from several timeslots and reports that the used timeslot is zero (and makes
correction).

Number of EOTD M easurements

Number of Measurements field is used together with Std of EOTD Measurements field to define quality of areported
EOTD measurement. The field indicates how many EOTD measurements have been used in the M Sto define the
standard deviation of these measurements. Following 3 bit encoding is used.

‘000" 2-4,

‘001" 5-9;

‘010" 10-14;
‘011" 15-24;
100" 25-34;
101" 35-44;
110" 45-54,
111" 55 or more.

Thisfield is mandatory.
Std of EOTD M easurements

Std of EOTD Measurements field includes standard deviation of EOTD measurements. Thisfield is mandatory. It can
be used to evaluate the reliability of EOTD measurementsin the SMLC and in weighting of the OTD valuesin location
calculation.

Following linear 5 bit encoding is used:

‘00000 0- (R*1-1) meters,

‘00001 R*1 - (R*2-1) meters,
‘00010 R*2 - (R*3-1) meters,
11111 R*31 meters or more.

where R is the resolution defined by Std Resolution field. For example, if R=20 meters, corresponding valuesare 0 - 19
meters, 20 - 39 meters, 40 - 59 meters, ..., 620+ meters.

OTD

Thisfield indicates the measured OTD value between the receptions of signals from the reference and the neighbor
BTS. The OTD isdefined as Typor - Tret (Modulo burst length) where Ty iS the time of arrival of signal from the
neighbor BTS, and Tre isthe time of arrival of signal from the reference BTS. The reporting resolution of the OTD
value is 1/256 bit. Thisfield is mandatory.

Range: 0 - 39999

A.3.2.3a E-OTD Measurement Extended Information Element

The purpose of the E-OTD Measurement Ext Information element is to provide OTD measurements of signals sent
from the reference and neighbour base stations. The length of this element depends on the number of neighbour cells
for which OTD measurements have been collected. This element is optional in the Measure Position Response
component. It isincluded in the Measure Position Response component, if E-OTD measurements didn"t fit in the E-
OTD Measurement Information Element.

The E-OTD and 51 multiframe offset values are reported relative to the reference BTS as defined in the previous sub-
clauses.

Thefollowing fields are valid only for the first set of measurements
Number of M easured Neighbors
Thisfield indicates the number of different neighbor BT Ss. Thisfield is mandatory.
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Range: 0-5
NOTE: If the MS can not measure any neighbor BTSs, then thisvalueisset to '0'.

The following fields are repeated for the number of BTSs included in the Number of Measured Neighborsfield. They
are defined in the previous sub-clause :

- CdlldType,

- Neighbor LAC,

- Neighbor ClI,

- Neighbor BCCH Carrier,

- Neighbor BSIC,

- Neighbor Multiframe Offset,
- Request Index,

- System Info Index,

- Neighbor Time Slot,

- Number of EOTD Measurements,
- Std of EOTD Measurements,

- OTD

A.3.24 Location Information Element

The purpose of Location Information element is to provide the location estimate from the MS to the network, if the MS
is capable of determining its own position. Optionally, the element may contain the velocity parameters computed by
the MS.

This element is optional. This element contains the following fields.
Reference Frame

Thisfield specifies the reference BTS Reference Frame number during which the location estimate was measured. The
time of the Reference Frame boundary is as observed by the M S, ie without Timing Advance compensation. Thisfield
is mandatory. However, if the Reference Frame number is within (42432..65535), the value of this field shall be ignored
and in that case the MS should provide GPS TOW if available.

Table A.3: Reference Frame field contents

Parameter # of Bits Resolution Range Units
Reference Frame 16 0 - 65535 frames

Note that expected values for Reference Frame arein range O - 42431.
GPSTOW

Thisfield specifies the GPS TOW for which the location estimate is valid , rounded down to the nearest millisecond
unit. Thisfield isoptional but shall be included if GPS Time Assistance Measurements are included. If GPS Time
Assistance Measurements are included in the RRLP Measure Position Response, the MS shall align GPS System time
(as defined by the GPS TOW and the GPS TOW Subms fields) with the reported GSM frame boundary observed by the
MS at that time.
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Table A.4: GPS TOW field contents

Parameter # of Bits Resolution Range Units
GPS TOW 24 1ms 0 - 14399999 ms

The 24 bits of GPS TOW are the least significant bits. The most significant bits shall be derived by the Serving Mobile
Location Center to unambiguously derive the GPS TOW.

Fix Type

Thisfield contains an indication as to the type of measurements performed by the MS: 2D or 3D. Thisfield is
mandatory.

'0' = 2D fix.
'1'= 3D fix.
Position Estimate
Thisfield contains the calculated position estimate in the format defined in 3GPP TS 23.032. The allowed shapes are:
- élipsoid Point;
- élipsoid point with uncertainty circle;
- élipsoid point with uncertainty ellipse;

- dlipsoid point with atitude and uncertainty ellipsoid.

A.3.25 GPS Measurement Information Element

The purpose of the GPS Measurement Information element is to provide GPS measurement information from the MSto
the SMLC. Thisinformation includes the measurements of code phase and Doppler, which enables the network-based
GPS method where position is computed in the SMLC. The proposed contents are shown in table A.5, and the
individual fields are described subsequently. See also Figure A.1 for an illustration of the relation between some of the
fields.
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Figure A.1. Exemplary definitions of GPS measurement information fields.
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This element isincluded in the Measure Position Response component if the network has requested the mobile to
perform mobile-assisted location measurements using a GPS location method.

Following fields are repeated a number of times told in Number of E-OTD/GPS Measurement Setsfield if Multiple Sets
element isincluded. If Multiple Sets element is not included, the default value for setsis one (i.e. the following fields
are present only once).

Table A.5: GPS Measurement Information element content

Element fields Presence Occurrences
Reference Frame (@) 1
GPS TOW M 1
# of Satellites (N_SAT) M 1
Measurement Parameters M N_SAT

The following paragraphs describe the content of each information field of this element.
Reference Frame

Thisfield is optional.

Table A.6: Reference Frame field contents

Parameter # of Bits Resolution Range Units
Reference Frame 16 0 - 65535 frames

Note that expected values for Reference Frame are in range 0 - 42431. If Reference Frame and GPS Time Assistance

M easurements both are included in the RRLP Measure Position Response, the code phase measurements shall be
aligned with the reported GSM frame boundary observed by the MS at that time, asindicated in Figure A.1. The time of
the Reference Frame boundary is as observed by the M S, ie without Timing Advance compensation.

GPSTOW

Thisfield specifies the GPS TOW for which the location estimate is valid, rounded down to the nearest millisecond
unit.Thisfield is mandatory.

Table A.7: GPS TOW field contents

Parameter # of Bits Resolution Range Units
GPS TOW 24 1ms 0 - 14399999 ms

The 24 bits of GPS TOW are the least significant bits. The most significant bits shall be derived by the Serving Mobile
Location Center to unambiguously derive the GPS TOW.

# of Satellites (N_SAT)
Number of M easurements

Thisfield specifies the number of measurements for which measurements satellites are provided in the component. This
value represents the number of satellites that were measured by the MS. Thisvalue of N_SAT determines the length of
the payload portion of the component. Typical range for N_SAT isfour to a maximum of 12. Thisfield is mandatory
and occurs once per set.

Table A.7a: # of Satellites field contents

Parameter # of Bits Resolution Range Units
N_SAT 4 1-16

M easurement Parameters

This field contains information about the measurements of code phase and Doppler, which enables the network-based
method where position is computed in the SMLC. Thisfield is mandatory and occurs N_SAT times per message.
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Table A.8: Measurement Parameters field contents

Parameter # of Bits Resolution Range Units
Satellite ID 6 — 0-63 -
C/No 6 1 0-63 dB-Hz
Doppler 16 0.2 +6553.6 Hz
Whole Chips 10 1 0-1022 chips
Fractional Chips 11 2" 0-(1-2"9 chips
Multipath Indicator 2 see Table A.9 TBD
Pseudorange RMS | 6 3 bit mantissa 0.5-112 m
Error 3 bit exp

Satellite 1D

Thisfield identifies the particular satellite for which the measurement dataisvalid. Thisvalues 0 - 63 represent satellite
PRNs 1 - 64, respectively.

C/Ng

Thisfield contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the
measurement. It is given in whole dBs and has arange of 0 to 63. Typical levels observed by M S-based GPS units will
be in the range of 20 dB to 50 dB.

Doppler

Thisfield contains the Doppler measured by the MS for the particular satellite signal. This information can be used to
compute the 3-D velocity of the MS. The Doppler range is sufficient to cover the potential range of values measured by
the MS.

Whole Chips

Thisfield contains the whole value of the code-phase measurement made by the MS for the particular satellite signal at
the time of measurement, in units of 1 GPS chip in the range from 0 to 1022 chips, where increasing binary values of
the field signify increasing measured pseudoranges. The code phase measurement is divided into two fields, "Whole
Chips" and "Fractional Chips".

Fractional Chips

Thisfield contains the fractional value of the code-phase measurement made by the M S for the particular satellite signal
at the time of measurement. The resolution of the fractional portion is approximately 0,3 m.

NOTE: Theactua ASN.1 coding of thisfield reserves 11 bits for legacy compatibility. Only the 10 least
significant bits are actually required to code the values (0..1023)

M ultipath Indicator

Thisfield contains the Multipath Indicator value. This parameter is specified according to the representation described
intable A.9.

Table A.9: Multipath Indicator values and associated indications

Value Multipath Indication
00 Not measured
01 Low, MP error < 5m
10 Medium, 5m < MP error < 43m
11 High, MP error > 43m
Range: 0- 3
Pseudorange RM S Error

Thisfield contains a Pseudorange RM S Error val ue.
Range: 05mtol112m

NOTE: This parameter is specified according to a floating-point representation as described in Table A.10.
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Table A.10: Pseudorange RMS Error representation

Index Mantissa Exponent Floating-Point value, Xx; Pseudorange
value, P
0 000 000 0.5 P<05
1 001 000 0.5625 0.5 <=P <0.5625
I X y 0.5*(1+x/8)*2" Xi1 <= P < Xi
62 110 111 112 104 <=P <112
63 111 111 -- 112<=P
A.3.2.6 Location Information Error Element

The purpose of Location Information Error element isto provide the indication of error and the reason for it, when the
MS can not perform the required location or the network can not determine the position estimate. The element may also
indicate what further assistance data may be needed by the target M S to produce a successful location estimate or
location measurements. This element is optional. This element has the following fields.

Error Reason

Thisfield indicates the reason for error. Thisfield is mandatory.

‘0" Undefined error.

1" There were not enough BT Ss to be received when performing mobile based E-OTD.
2" There were not enough GPS satellites to be received, when performing GPS location.
‘3" E-OTD location calculation assistance data missing.

‘4", E-OTD assistance data missing.

‘5" GPS location calculation assi stance data missing.

‘6" GPS assistance data missing.

7" Requested method not supported.

‘8" Location regquest not processed.

‘9" Reference BTS for GPS is not the serving BTS.

10" Reference BTS for E-OTD is not the serving BTS.

11" There were not enough GANSS satellites received, when performing GANSS location.
12" GANSS assistance data missing.

13" Reference BTS for GANSS is not the serving BTS.

Additional Assistance Data

Thisfield isoptional. Its presence indicates that the target M S will retain assistance data already sent by the SMLC. The
SMLC may send further assistance data for any new location attempt but need not resend previous assistance data. The
field may contain the following:

GPS Assistance Data: Necessary additional GPS assistance data (structure and encoding as for the GPS
Assistance Data |E in 3GPP TS 49.031 excluding the IEI and length octets)

GANSS Assistance Data: Necessary additional GANSS assistance data (structure and encoding as for the GANSS
Assistance Data |E in 3GPP TS 49.031 excluding the |El and length octets)

A.3.2.6a GPS Time Assistance Measurements Element

This |E contains measurements that are used to define an accurate relation between GSM and GPS time or to provide
additional GPS TOW information for MS Assisted A-GPS. The contents are shown in Table A.10a, and the individual
fields are described subsequently.
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Table A.10a: GPS Time Assistance Measurements Information element content

Element fields Presence
Reference Frame MSB
GPS TOW Subms
Delta TOW
GPS Reference Time Uncertainty

O|0|0|0

Reference Frame M SB

Thisfield shall beincluded when GPS-GSM time association is provided for either MS Based A-GPS or M S Assisted
A-GPS. It indicates the Most Significant Bits (M SBs) of the frame number of the reference BTS corresponding to the
GPS measurement or location estimate. Starting from the complete GSM frame number denoted FN, the M S calculates
Reference Frame M SB as

Reference Frame M SB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame
with Reference Frame M SB in the following way

FN = Reference Frame M SB*42432+Reference Frame
Range: 0-63
GPSTOW Subms

Thisfield isonly applicable for MS-Based A-GPS. Thisfield indicates in units of 100ns the submillisecond part of the
GPS time of measurement. This field together with the GPS TOW field in the Location Information Element provides a
more accurate time stamp of the location estimate for M S based AGPS Expressed in units of microseconds. The precise
GPS time of measurements in milliseconds is thus equal to

GPS TOW + 0.0001* GPS TOW Subms

The estimation of precise GPS time of measurement using AGPS is vulnerable to millisecond ambiguities. Therefore
the M S shall only report this field when it is confident that any millisecond ambiguities have been avoided.

Range: 0-9999
Delta TOW

Thisfield is only applicable for MS-Assisted A-GPS. This field specifies the difference in milliseconds between the
GPS TOW reported in the GPS Measurement Information Element and the millisecond part of the SV timetsv_1 of the
first SV inthelist reported from the MS. Figure A.1 shows an example of Delta TOW calculation. The Delta TOW is
defined as Delta TOW = GPS TOW - fix(tsv_1)

where fix() denotes rounding to the nearest integer towards zero. The estimation of tsv_1 which forms the basis for the
calculation of Delta TOW is vulnerable to millisecond ambiguities. Therefore the MS shall only report this field when it
is confident that the correct millisecond event has been recovered.

Range: 0-127
GPS Reference Time Uncertainty

This element is optional. It provides the accuracy of the relation GPS and GSM time in the Location Information or
GPS Measurement | nformation Element when GPS-GSM time association is provided. For MS Assisted A-GPS when
GPS-GSM time association is not provided, even if GPS Time Assistance Measurement Request is not included in the
Measure Position Request, this element can be included to provide the accuracy of the reported GPS TOW. The
interval, range and treatment is as described in sub-clause 2.2.4b.

A.3.2.6b Velocity Estimate Element

Thisfield contains the calculated vel ocity estimate in the format defined in 3GPP TS 23.032. The allowed encodings
are;

- Horizonta Velocity
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- Horizonta with Vertical Velocity
- Horizonta Velocity with uncertainty

- Horizontal with Vertical Velocity and uncertainty

A.3.2.7 Extended Reference IE

This |E shall beincluded in any Measure Position Response if and only if an Extended Reference |E was received in the
corresponding previous Measure Position Request message.

NOTE: For reasons of backward compatibility, a Release 4 or earlier MS will not include this | E.
The Extended Reference | E contains the following elements.

SMLC code: an integer in the range 0-63. The value returned by atarget MS in a Measure Position Response
shall equal the value received from the SMLC in the earlier Measure Position Reguest.

Transaction ID: aninteger in the range 0-262143 distinguishing different RRLP transactionsin different MSs
currently being served by the same SMLC. The value returned by atarget MSin aMeasure
Position Response shall equal the value received from the SMLC in the earlier Measure Position
Request.

When an M'S employs pseudo-segmentation to return an RRLP response, the same Extended Reference |1E shall be
included in each RRLP M easure Position Response component.

A.3.2.8 Uplink RRLP Pseudo Segmentation Indication

This element isincluded by the MS when up-link RRLP pseudo-segmentation is used. In the first segment, "first of
many" isindicated and in the second "second of many" isindicated. It is not included when up-link pseudo-
segmentation is not used.

A.3.2.9 GANSS Location Information Element

The purpose of GANSS Location Information element is to provide the GANSS |ocation estimate from the MS to the
SMLC, if the MSis capable of determining its own position. Optionaly, the element may contain Reference Frame
element for including accurate relation between the cellular frame and GANSS Time of Day (TOD) for the serving cell
if requested by the SMLC.

If GANSS Positioning Method was included in a Measure Position Request component, this field shall be used to report
the location estimate from the M S to the network.

The time reference of GANSS TOD in GANSS Location Information Element can be any GNSS specific system time.
Thetimereferenceisindicated by GANSS _TIME_ID.

The contents of GANSS Location Information are shown in Table A.10.1, and the individual fields are described
subseguently.

Table A.10.1: GANSS Location Information Element Content

Element fields Presence
Reference Frame O (note 1)
GANSS TOD O (note 1)
GANSS TOD Frac O
GANSS TOD Uncertainty o]
GANSS TIME_ID O (note 2)
Fix Type M
Position Data M
Stationary Indication 0]
Location Estimate M
NOTE 1: Either Reference Frame or GANSS
Reference Time shall always be included.

NOTE 2. Absence of this field means Galileo

ETSI



3GPP TS 44.031 version 7.5.0 Release 7 64 ETSI TS 144 031 V7.5.0 (2007-06)

Reference Frame

This element contains Reference FN and Reference FN M SB fields. Reference FN field specifiesthe reference BTS
reference frame number during which the location estimate was measured. The time of the reference frame boundary is
as observed by the MS, i.e. without Timing Advance compensation.

Note that expected values for Reference FN are in range O - 42431.

Reference FN M SB field specifies the Most Significant Bits (M SB) of the frame number of the reference BTS
corresponding to the GANSS Measurement Information or Location Estimate. Starting from the complete GSM frame
number denoted FN, the M S calculates Reference FN M SB as

Reference FN M SB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame
with Reference FN M SB in the following way

FN = Reference FN M SB*42432+Reference FN
Range: 0-63

Reference_FN and Reference FN M SB are optional and shall be included when GANSS TOD - GSM time association
is provided.

Table A.10.2: Reference Frame field contents

Parameter # of Bits Resolution Range Unit Incl.
Reference FN 16 0 - 65535 frame (@)
Reference FN MSB 6 0-63 frame (@)

GANSSTOD

Thisfield specifies the time for which the location estimate is valid, rounded down to the nearest integer millisecond.
Thisfield is optional but shall beincluded if GANSS TOD - GSM time association isincluded in which casethe MS
shall align GANSS TOD with the reported GSM frame boundary observed by the MS at that time. The time reference
of GANSS TOD isindicated by GANSS TIME_ID.

Table A.10.3: GANSS TOD contents

Parameter # of Bits Resolution Range Unit
GANSS TOD 22 1 0 - 3599999 ms

The 22 bits of GANSS TOD are the least significant bits. The most significant bits shall be derived by the SMLC to
unambiguously derive the GANSS TOD.

GANSSTOD Frac

Thisfield isthe submillisecond part of the GANSS time of day. Thisfield together with the GANSS TOD field
provides a more accurate time stamp of the Location Estimate having resolution of ~61 ns. Thisfield is optional but
shall beincluded if GANSS TOD - GSM time association is included.

Table A.10.4: GANSS TOD Frac contents

Parameter # of Bits Resolution Range Unit
GANSS TOD Frac | 14 2™ 0-(1-2™ ms

GANSS TOD Uncertainty

This parameter provides the accuracy of the relation between GANSS TOD and GSM time if GANSS TOD- GSM time
association is provided. When GANSS TOD-GSM time association is not provided, this element can be included to
provide the accuracy of the reported GANSS TOD.

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
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r=C*(((1+x)")-1)

with C =0.0022 and x = 0.18. With 0 < K < 127, a suitably useful range between 0 and 3 second is achieved for the
uncertainty, while still being able to code down to values as small as 0.3 nanoseconds. To encode any higher value of
uncertainty than that corresponding in the above formulato K=127, the same value, K=127, shall also be used. The
uncertainty is then coded on 7 bits, asthe binary encoding of K.

Table A.10.5: Example values for the GANSS TOD Uncertainty Parameter Format

Value of K Value of uncertainty
0 0 nanoseconds

1 0.396 nanoseconds

2 0.863 nanoseconds
50 8.64 microseconds
127 > 2.96 seconds

GANSS TIME_ID

Thisfield indicates which GNSS has been used as the time reference for GANSS Location Information. Thisfield is
optional and absence of this field means that Galileo system timeis used as time reference.

Table A.10.6: GANSS_TIME_ID

GANSS_TIME_ID Indication
Reserved for future use 0-7

Fix Type

Thisfield contains an indication as to the type of measurements performed by the MS: 2D or 3D. Thisfield is
mandatory.

'0' = 2D fix.
'1'=3D fix.
Position Data

This element provides alist of positioning methods and satellite systems used to calcul ate the Position Estimate. Each
bit of this bitmap is of type Boolean, where TRUE ("'1") means the particular positioning method or signal(s) from a
satellite system has been used.

'hit 0" E-OTD;
"bit 1" GPS;

'hit 2" Galileo;
'bit 3-15"; Reserved.

Stationary Indication
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Thisfield indicates whether the MSis stationary (horizontal and vertical speeds less than the resolution of the Velocity
Estimate parameters as defined in 3GPP TS 23.032).

If Velocity Estimate is requested and the M S is stationary, then the Stationary Indication is set to "1" and Velocity
Estimate may not be included in Measure Position Response Element.

Position Estimate

Thisfield contains the cal culated position estimate in the format defined in 3GPP TS 23.032. The allowed shapes are:
- dlipsoid Paint;
- €lipsoid point with uncertainty circle;
- élipsoid point with uncertainty ellipse;

- €lipsoid point with atitude and uncertainty ellipsoid.

A.3.2.10 GANSS Measurement Information Element

The purpose of the GANSS Measurement Information element is to provide GANSS measurement information from
the MSto the SMLC and GANSS TOD - GSM time association if requested by the SMLC. Thisinformation includes
the measurements of code phase, Doppler, C/N, and optionally accumulated carrier phase, also called accumulated
deltarange (ADR), which enable the network-based GANSS method where position is computed in the SMLC. The
contents are shown in table A.10.7, and the individual fields are described subsequently. See also Figure A.lafor an
illustration of the relation between some of the fields.
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Figure A.la. Exemplary definitions of GANSS measurement information fields.
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GANSS Measurement Information element isincluded in the Measure Position Response component if the network has
requested the mobile to perform mobile-assisted |ocation measurements using GANSS Positioning Method. GANSS
Measurement Information element will also optionally include carrier phase measurementsif SMLC has requested the
MS to perform carrier phase measurements.

The following fields are repeated the number of times indicated in Number of E-OTD/GPS/GANSS Measurement Sets
field if Multiple Sets element isincluded. If Multiple Sets element is not included, the default value for setsisone (i.e.
the following fields are present only once).

Table A.10.7: GANSS Measurement Information element content

Element fields Presence Occurrences

Reference Frame 0 1
Reference Frame MSB O 1

GANSS TOD O (note 1) 1
DeltaTOD 0] 1

GANSS TOD Uncertainty (@) 1

GANSS Generic Measurement Element M N

Note 1: If GPS Measurement Information element is not included in a Measure Position
Response component, this field shall be present.

The following paragraphs describe the content of each information field of this element.
Reference Frame and Refer ence Frame M SB
These fields are optional and shall be included when GANSS TOD- GSM time association is provided.

Note that expected values for Reference FN are in range 0 - 42431. The time of the reference frame boundary is as
observed by the MS, ie without Timing Advance compensation. However, if the reference frame number iswithin
(42432..65535), the value of this field shall be ignored and in that case the M S should provide GANSS Reference Time.

Reference FN M SB field indicates the Most Significant Bits (MSB) of the frame number of the reference BTS
corresponding to the GANSS Measurement Information.

Starting from the complete GSM frame number denoted FN, the M S calculates Reference FN MSB as
Reference FN M SB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame
with Reference FN M SB in the following way

FN = Reference FN M SB*42432+Reference FN

Table A.10.8: Reference Frame and Reference Frame MSB field contents

Parameter # of Bits Resolution Range Unit
Reference FN 16 0 - 65535 frame
Reference FN MSB 6 0-63 frame

GANSSTOD

Thisfield specifies the GANSS TOD for which the GANSS Measurement Parametersin GANSS Generic Measurement
Information Element are valid. Thisfield shall be included when GANSS TOD-GSM time association is provided or if
GPS Measurement | nformation element is not present in a Measure Position Response component. If GPS
Measurement Information element is present in a Measure Position Response component, and GANSS TOD field is
absent in the GANSS Measurement |nformation element, the GPS TOW included in the GPS Measurement | nformation
element specifies the reference time for which the GANSS Measurement Parameters are valid.

The 22 bits of GANSS TOD are the least significant bits. The most significant bits shall be derived by the Serving
Mobile Location Centre to unambiguously derive the GANSS TOD.

The value for GANSS TOD is derived from the GNSS system time of the GNSS reported first in the GANSS
Measurement |E rounded down to the nearest millisecond unit.
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Table A.10.9: GANSS TOD field contents

Parameter # of Bits Resolution Range Units
GANSS TOD 22 1ms 0 - 3599999 ms

DeltaTOD

Thisfield specifies the difference in milliseconds between GANSS TOD reported in the GANSS Measurement
Information Element and the millisecond part of the SV timetsv_1 of the first SV in thelist reported from the MS. The
DeltaTOD is defined as

DeltaTOD = GANSS TOD - fix(tsv_1)
where fix() denotes rounding to the nearest integer towards zero.
Range: 0-127
GANSS TOD Uncertainty

This element provides the accuracy of the relation GANSS TOD -GSM time when GANSS TOD-GSM time association
is provided. When Galileo-GSM time association is not provided, even if GANSS TOD - GSM Time Association
Measurement Request is not included in the Measure Position Request, this element can be included to provide the
accuracy of the reported GANSS TOD.

GANSS TOD Uncertainty value as described in Table A.10.10.

Table A.10.10: Example values for the GANSS TOD-GSM Time Uncertainty Parameter Format

Value of K Value of uncertainty
0 0 nanoseconds

1 0.396 nanoseconds

2 0.863 nanoseconds
50 8.64 microseconds
127 > 2.96 seconds

A.3.2.10.1 GANSS Generic Measurement Information Element

This element contains measurement information for one GNSS signal type indicated by GANSS Signal ID.

Table A.10.11: GANSS Generic Measurement Information element contents

Element fields Presence Occurrences
GANSS Signal ID O (note 1) 1
GANSS Code Phase Ambiguity o] 1
GANSS Measurement Parameters M N_SGN
Note 1: Absence of this field means Galileo L1.

GANSS Signal ID

GANSS Signal ID field identifies the GNSS constellation and signal on which GANSS Measurement Parameters were
measured. GANSS Signal_ID will also will also indicate which satellite time is used as the time reference for
GANSS TOD.

Range: 0 - 15
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Table A.10.12: GANSS Signal ID

GANSS Signal ID Indication Time Reference for GANSS TOD
(if GANSS TOD is included)
GALILEO E5A 0 Galileo
GALILEO_E5B 1 Galileo
GALILEO ES5A+E5B 2 Galileo
GALILEO E6 3 Galileo
Reserved for future use 4-15

GANSS Code Phase Ambiguity

The GANSS Code Phase Ambiguity field gives the ambiguity of the code phase measurement. It isgivenin msand is
an integer between 0 and 31.

The Total Code Phase for a satellite k (Satk) is given modul o this GANSS Code Phase Ambiguity and is reconstructed
with :

Code_Phase Tot(Satk) = Code_Phase (Satk)+ Integer Code Phase(Satk)

If there is no code phase ambiguity, the GANSS Code Phase Ambiguity shall be set to 0.
Thefield is optional. If GANSS Code Phase Amibuity is absent, the default valueis 1ms.
N_SGN, Number of Signal M easurements

N_SGN specifies the number of GANSS Measurement Parameters element occurrence in GANSS Generic
Measurement Information element. Typical range for N_SGN is four to a maximum of 16.

GANSS M easurement Parameters

Thisfield contains information about the measurements of code phase and Doppler, which enabl es the network-based
method where position is computed in the SMLC. This field is mandatory and occurs N_SGN timesin GANSS Generic
Measurement Information element.

Table A.10.13: GANSS Measurement Parameters field contents

Parameter | #of Bits | Resolution | Range | Units | Incl.

Signal Quality Parameters
SV ID 6 - M
C/No 6 1 0-63 dB-Hz M
Multipath Indicator 2 See Table A9 | --- M
Carrier Quality 2 - - - o™
Indication

Code Phase Measurements
Code Phase 21 2 0-(1-2% ms M
Integer Code Phase 6 1 0-63 ms 0]
Code Phase RMS 6 3 bit mantissa 0.5-112 m M
Error 3 bit exp

Doppler Frequency Measurements

Doppler 16 0.04 +1310.7 m/s (0]
ADR 25 27 0 - 32767.5 m o%
NOTE 1: All of these fields shall be present together, or none of them shall be present.

SV ID

The SV ID isan index number for a satellite within a satellite system. The SV ID value range starts from O for each
satellite system. Actual PRN number for the satellite can be obtained by adding a satellite system specific offset to the
SV ID value. The offsets are defined in table A.10.14.
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Table A.10.14: SV ID Offset

System PRN Offset
Galileo TBD

C/Ng

Thisfield contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite asit isthe
antenna connector. It is given in whole dB-Hz and has arange of 0 to 63. Typical levels observed e.g. by GNSS
receivers will bein the range of 16 dB-Hz to 50 dB-Hz.

Carrier Quality Indication

Thisfield indicates the quality of a carrier phase measurement as a bit field. The LSB indicates the data polarity, that is.
if the data from a specific satellite is received inverted, thisisindicated by setting the LSB valueto "1". In the case the
datais not inverted, the LSB isset to "0". The MSB indicates if accumulation of the carrier phase has been continuous,
that is, without cycle slips since the previous measurement report. If the carrier phase accumulation has been
continuous, the MSB valueis set to "1X". Otherwise, the MSB is set to "0X".

Thisfield is optional and shall be included only when carrier phase measurements are requested.

Table A.10.16: Carrier Phase Quality Indication values and associated indications

Bit Polarity Indication
"0" Data Direct
"1 Data Inverted
"0X" Carrier phase not continuous
"1X" Carrier phase continuous
X =do not care

Code Phase

Thisfield contains the whole and fractional value of the code-phase measurement made by the MSfor the particular
satellite signal at the time of measurement in the units of ms. GNSS specific code phase measurements (e.g. chips) are
converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate
(e.g. Galileo L1 OS measurement is divided by 1023.0 chip/ms).

Integer Code Phase

Thisfield indicates the integer millisecond part of the code phase, that is expressed modulo the GANSS Code Phase
Ambguity.

The value of the ambiguity is given in the GANSS Ambiguity field of the GANSS Generic Measurement Information
element.

The Integer code phaseis optional, when it is not reported whereas the GANSS Code Phase Ambiguity is set to a
certain value, this means that the mobile phone has no information about the integer code phase of the related satellite
measurement. In this case, the code phase is reported modulo 1ms even if the GANSS Ambiguity indicates another
value.

Code Phase RMSError
Thisfield contains Code Phase RM S Error value. This parameter has the same range as described in Table A.10.
Doppler

Thisfield contains the Doppler measured by the M S for the particular satellite signal. This information can be used to
compute the 3-D velocity of the MS.

The Doppler range is sufficient to cover the potential range of values measured by the MS. Doppler measurements are
converted into unit of m/s by multiplying the Doppler measurement in Hz by the nominal wavelength of the measured
signal.
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ADR

Thisfield contains the ADR measurement measured by the M S for the particular satellite signal. Thisinformation can
be used to compute the 3-D velocity or high-accuracy position of the MS. ADR measurements are converted into units
of m by multiplying the ADR measurement by the nominal wavelength of the measured signal.

Thisfield isoptional and shall be included only when carrier phase measurements are requested-.

A4 Assistance Data

A4l

The Assistance Datais a RRLP component from the network to the MS. It is used by the network to provide assistance
data to enable MS-based E-OTD or M S-based Assisted GPS capabilities in the MS and may be used to help support
MS-assisted E-OTD and M S-assisted Assisted GPS. It contains the following elements.

General

Table A.11: Assistance Data component content

Element Type/Reference Presence
E-OTD Reference BTS for E-OTD Reference BTS C
Assistance Data for Assistance Data 2.2.3
E-OTD Measurement Assistance E-OTD Measurement C
Data Assistance Data 2.2.4
E-OTD Measurement Assistance E-OTD Measurement C
Data for System Information List Assistance Data for
System Information List
2.2.5
GPS Assistance Data GPS Assistance Data C
4.2.4
GPS Time Assistance Measurement | GPS Time Assistance (0]
Request Measurement Request
4.2.4a
GPS Reference Time Uncertainty GPS Reference Time (0]
Uncertainty 4.2.4b
More Assistance Data To Be Sent More Assistance Data To C
Be Sent 4.2.5
Extended Reference Extended Reference C
2.2.5
GANSS Assistance Data GANSS Assistance Data 4.2.6 C
GANSS Carrier-Phase GANSS Carrier-Phase (0]
Measurement Request Measurement Request 4.2.7
GANSS TOD - GSM Time GANSS TOD - GSM Time (0]
Association Request Association Request 4.2.8

A4.2 Elements

A4d421 E-OTD Reference BTS for Assistance Data Element

This element is conditional. It is as described in sub-clause 2.2.3. If the network can provide assistance data, and data
for E-OTD has been requested, this element isincluded.

A4.2.2 E-OTD Measurement Assistance Data Element

This element is conditional. It is as described in sub-clause 2.2.4. If the network can provide assistance data, and data
for E-OTD has been requested, this element is included.

A.4.2.3 E-OTD Measurement Assistance Data for System Information List Element

This element is conditional. It is as described in sub-clause 2.2.5. If the network can provide assistance data, and data
for E-OTD has been requested, this element isincluded.
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A4424 GPS Assistance Data Element

The GPS Assistance Data el ement contains a single GPS assi stance message that supports both M S-assisted and MS-
based GPS methods. This element can contain one or more of the fields listed in table A.12 below, which support both
MS-assisted and M S-based GPS methods. Astable A.12 shows, all fields are optional.

Note that certain types of GPS Assistance data may be derived, wholly or partially, from other types of GPS Assistance
data.

In addition, an Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellites and also shall inform users of
measurement quality in DGPS modes when satellites are healthy. Excessively large pseudo range errors, as evidenced
by the magnitude of the corresponding DGPS correction, shall be used to detect failed satellites. Unhealthy satellites
should be detected within 10 seconds of the occurrence of the satellite failure. When unhealthy (e.g., failed/failing)
satellites are detected, the assistance and/or DGPS correction data shall not be supplied for these satellites. When the
error in the IM computed position is excessive for solutions based upon healthy satellites only, DGPS users shall be
informed of measurement quality through the supplied UDRE values. After bad satellites have been indicated in the
Real Time Integrity field, if the satellites return to healthy condition for some period of time, the indications for them
shall be removed from thisfield.

Table A.12: Fields in the GPS Assistance Data element

Parameter Presence Repetition
Reference Time (@) Yes
Reference Location O No
DGPS Corrections (@) Yes
Navigation Model ®) Yes
lonospheric Model (@) No
UTC Model o] No
Almanac ©) Yes
Acquisition Assistance O Yes
Real-Time Integrity ®) Yes

When RRLP pseudo-segmentation is used, Table A.12 indicates which parameters may be repeated in more than one
RRLP segment in order to provide data for multiple satellites. When any such parameter appears in more than one
segment, the following rules shall apply.

1. There shall be no repetition of data for the same satellite.

2. Optiona and conditional elementsin the parameter not associated with a particular satellite shall each appear in
at most one RRLP segment.

3. Any mandatory element not associated with a particular satellite shall assume consistent values in the case of an
element related to current GPS time and the same val ue otherwise.

4. The maximum number of satellites defined in sub-clause 5.1 for which data can be included for any parameter in
one RRLP segment shall apply also when counted over all RRLP segments.

Reference Time

These fiel ds specify the relationship between GPS time and air-interface timing of the BTS transmission in the
reference cell. These fields occur once per message; some are mandatory and some are conditional, as shownin

table A.14. Note that Reference Time may also be present within the Acquisition Assistance parameter. In such a case,
the SMLC shall ensure consistency.
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Table A.14: Reference Time (Fields occurring once per message)

Parameter # Bits Scale Range Units Incl.
Factor

GPS Week 10 1 0-1023 weeks M

GPS TOW 23 0.08 0-604799.92 sec M

BCCH Carrier 10 1 0-1023 O (note 1)
BSIC 6 1 0-63 O (note 1)
FNm 21 1 0-(27-1) frames O (note 1)
TN 3 1 0-7 timeslots O (note 1)
BN 8 1 0-156 bits O (note 1)
GPS TOW Assist 24*N_SAT == @)

NOTE 1: All of these fields shall be present together, or none of them shall be present.

GPS Week

This field specifies the GPS week number of the assistance being provided. GPS Week eliminates one-week
ambiguities from the time of the GPS assistance. This field is mandatory.

GPSTOW

The GPS TOW (time-of-week) is a mandatory field and is specified with 80 msec resolution. When GSM Time Present
is"1", GPSTOW and BCCH/BSIC/FNm/TN/BN |Es provide a valid relationship between GPS and GSM time, as seen
at the approximate location of the M S, ie the propagation delay from BTS to M S shall be compensated for by the
SMLC. Depending on implementation, the relation between GPS and GSM time may have varying accuracy. Therefore,
the uncertainty of the timing relation may be provided in the optional field GPS Reference Time Uncertainty. If the
propagation delay from BTSto MSis not accurately known, the SMLC shall use the best available approximation of
the propagation delay and take the corresponding delay uncertainty into account in the calculation of the field GPS
Reference Time Uncertainty. When GSM Time Present is"0", GPS TOW is an estimate of current GPS time of week at
time of reception of the RRLP segment containing this data by the MS. The SMLC should achieve an accuracy of +/- 3
seconds for this estimate including allowing for the transmission delay between SMLC and M S of the RRLP segment
containing GPS TOW. Note that the M S should further compensate GPS TOW for the time between the reception of
the segment containing GPS TOW and the time when the GPS TOW field is used.

BCCH Carrier/BSIC/FNm/TN/BN

These fields specify the state of the GSM frame number, timeslot number, and bit number, respectively, of the reference
BTS with the specified BCCH carrier and BSIC at the time that correspond to GPS TOW. The SMLC shall use the
current serving BTS as the reference BTS. The frame number field is given modulo 2%, i.e., the MSB of the GSM

frame number istruncated. The MS shall interpret FNm as the most recent of the two possible frame numbers that FNm
could represent. The target M S has the option of rejecting a GPS position request or GPS assistance data if the reference
BTSisnot the serving BTS.

GPSTOW Assist

Thisfield contains several fieldsin the Telemetry (TLM) Word and Handover Word (HOW) that are currently being
broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the MS to know the
entire 1.2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second subframe by the
particular GPS satellite. Thisfield containsinformation for each of N_SAT satellites, and optional. The individual
fields for each satellite in the message are shown in table A.15a.

Table A.15a: GPS TOW Assist (Fields occurring N_SAT times per message)

Parameter # Bits Scale Range Units Incl.
Factor
SatlD 6 0-63 M
TLM Message 14 0-16383 Bit field M
Anti-Spoof 1 1 0-1 Bit field M
Alert 1 1 0-1 Bit field M
TLM Reserved 2 0-3 Bit field M

SatlD
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Thisfield identifies the satellite for which the corrections are applicable. The values ranging from 0 to 63 represent
satellite PRNs ranging from 1 to 64, respectively.
TLM Message

Thisfield contains a 14-bit val ue representing the Telemetry Message (TLM) being broadcast by the GPS satellite
identified by the particular SatID, with the MSB occurring first in the satellite transmission.

Anti-Spoof/Alert
These fields contain the Anti-Spoof and Alert flags that are being broadcast by the GPS satellite identified by SatID.
TLM Reserved

These fields contain the two reserved bitsin the TLM Word being broadcast by the GPS satellite identified by SatID,
with the MSB occurring first in the satellite transmission.

Reference Location

The Reference Location field contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032. The purpose
of thisfield isto provide the MS with a priori knowledge of itslocation in order to improve GPS receiver performance.
The allowed shapeis 3-D location with uncertainty (ellipsoid point with altitude and uncertainty ellipsoid).

DGPS Corrections

These fields specify the DGPS corrections to be used by the MS. All fields are mandatory when DGPS Corrections are
present in the GPS Assistance Data.

Table A.15: DGPS Corrections

GPSTOW

Parameter | #Bits [ ScaleFactor [  Range | Units [ Incl
The following fields occur once per message
GPS TOW 20 1 0 - 604799 sec M
Status/Health 3 1 0-7 M
N_SAT 4 1 1-16 M
The following fields occur once per satellite (N_SAT times)
SatlD 6 0-63 M
IODE 8 0-255 M
UDRE 2 0-3 M
PRC 12 0.32 +655.04 meters M
RRC 8 0.032 +4.064 meters/sec | M
Delta PRC2 8 M
Delta RRC2 4 M
Delta PRC3 8 M
Delta RRC3 4 M

Thisfield indicates the baseline time for which the corrections are valid.

Status/Health

Thisfield indicates the status of the differential corrections contained in the broadcast message. The values of thisfield
and their respective meanings are shown below in table A.16.
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Table A.16: Values of Status/Health |IE

Code Indication

000 UDRE Scale Factor=1.0

001 UDRE Scale Factor = 0.75

010 UDRE Scale Factor = 0.5

011 UDRE Scale Factor = 0.3

100 UDRE Scale Factor = 0.2

101 UDRE Scale Factor = 0.1

110 Reference Station Transmission Not

Monitored
111 Data is invalid - disregard

Thefirst six valuesin thisfield indicate valid differential corrections. When using the values described below, the
"UDRE Scale Factor" valueis applied to the UDRE values contained in the message. The purpose isto indicate an
estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGPS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any
MS that receives DGPS Corrections in a GPS Assistance Data | E shall contain the appropriate logic to properly
interpret this condition and look for the next | E.

N_SAT

Thisfield indicates the number of satellites for which differential corrections are available. Corrections for up to 16
satellites.

SatlD

Thisfield identifies the satellite for which the corrections are applicable. The values ranging from 0 to 63 represent
satellite PRNs ranging from 1 to 64, respectively.

IODE

This | E is the sequence number for the ephemeris for the particular satellite. The MS can use this | E to determine if new
ephemerisis used for calculating the corrections that are provided in the broadcast message. This eight-bit |E identifies
aparticular set of ephemeris datafor a GPS satellite and may occupy the numerical range of [0, 255]. The transmitted
|ODE value will be different from any value transmitted by the GPS satellite during the preceding six hours. For more
information about this field can be found from RTCM-SC104.

User Differential Range Error (UDRE)

Thisfield provides an estimate of the uncertainty (1-0) in the corrections for the particular satellite. The value in this
field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the
final UDRE estimate for the particular satellite. The meanings of the values for this field are described in table A.18.

Table A.18: Values of UDRE IE

Value Indication
00 UDRE<1.0m
01 1.0m<UDRE<4.0m
10 40m<UDRE<8.0m
11 8.0 m < UDRE

Each UDRE value shall be adjusted based on the operation of an Integrity Monitor (IM) function which exists at the
network (SMLC, GPS server, or reference GPS receiver itself). Positioning errors derived at the IM which are excessive
relative to DGPS expected accuracy levels shall be used to scale the UDRE values to produce consistency.

Pseudo-Range Correction (PRC)
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Thisfield indicates the correction to the pseudorange for the particular satellite at the GPS Reference Time, to. The
value of thisfield is given in meters (m) and the resolution is 0.32, as shown in table A.15 above. The method of
calculating thisfield is described in [9].

If the SMLC has received arequest for GPS assistance data from an MS which included a request for the navigation
models and DGPS (i.e., bit D and E are set to one in "Requested GPS Assistance Data, see 3GPP TS 49.031), the
SMLC shall determine, for each satellite, if the navigation model stored by the MSis still suitable for use with DGPS
corrections (also see navigation model update conditions right before Table A.19) and if so and if DGPS corrections are
supported the SML C should send DGPS corrections without including the navigation model.

The IODE value sent for a satellite shall always be the IODE value that corresponds to the navigation model for which
the pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one already stored in and identified
by the MS or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC
value when the IODE value received matches its avail able navigation model.

Pseudo-Range Rate Correction (RRC)

Thisfield indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris identified by the IODE IE. The value of thisfield is given in meters per second (m/sec) and the resolution is
0.032, asshown in table A.15 above. For sometime t; > to, the corrections for IODE are estimated by

PRC(t1, 100e) = PRC(to, 100e) + RRC(to, 1008) [t - to) ,
and the M'S uses thisto correct the pseudorange it measures at t;, PRy(t;, IODE), by

PR(t1, 1008) = PRm(t1, 100e) + PRC(ty, 1008) -

The SMLC shall always send the RRC value that corresponds to the PRC value that it sends (see above for details). The
MS shall only use the RRC value when the IODE val ue received matches its avail able navigation model.

Delta Pseudo-Range Correction 2 (Delta PRC2)

This|E isnot used. The sender shall set it to zero and the receiver shall ignoreit.
Delta Pseudo-Range Rate Correction 2 (Delta RRC2)

This|E isnot used. The sender shall set it to zero and the receiver shall ignoreit.
Delta Pseudo-Range Correction 3 (Delta PRC3)

This|E isnot used. The sender shall set it to zero and the receiver shall ignoreit.
Delta Pseudo-Range Rate Correction 3 (Delta RRC3)

This|E isnot used. The sender shall set it to zero and the receiver shall ignore it.
Navigation M odel

This set of fields contains information required to manage the transfer of precise navigation data to the GPS-capable
MS. In response to arequest from an MS for GPS assistance data, the SMLC shall determine whether to send the
navigation model for a particular satellite to an MS based upon factors like the T-Toe limit specified by the MS and any
request from the MS for DGPS (also see above). This information includes control bit fields as well as satellite
ephemeris and clock corrections. The individual fields are given in Table A.19 below, and the conditions for their
presence is discussed below.

ETSI



3GPP TS 44.031 version 7.5.0 Release 7 78 ETSI TS 144 031 V7.5.0 (2007-06)

(G

Table A.19: Navigation Model (per-satellite fields - Positive range only)

Parameter # Bits Scale Units Incl.
Factor
Navigation Model Flow Control (once per message)
Num_Sats_Total | 49 [ 1 | - | M
Satellite and Format Identification (once per satellite)
SatlD 6 M
Satellite Status 2 Boolean M
Satellite Navigation Model and Associated Bits (once per satellite)
C/AorPonlL2 2 Boolean C
URA Index 4 Boolean C
SV Health 6 Boolean C
IODC 10" C
L2 P Data Flag 1 Boolean C
SF 1 Reserved 87 C
Teo 8 2% sec C
toc 16 2° sec C
af, 8 2> sec/sec’ C
afy 16 2% sec/sec C
afy 22 2% sec C
Crs 16 27 meters C
An 16 2% semi-circles/sec C
Mo 32 2t semi-circles C
Cuc 16 2% radians C
e 32 2% C
Cus 16 2% radians C
(A" 32" 2" meters™ - C
toe 16 2° sec C
Fit Interval Flag 1 Boolean C
AODO 5 900 sec C
Cic 16 2% radians C
OMEGA, 32 2% semi-circles C
Cis 16 2 radians C
io 32 2t semi-circles C
Crc 16 27 meters C
® 32 2% semi-circles C
OMEGAdot 24 2% semi-circles/sec C
Idot 14 2-5 semi-circles/sec C

Num_Sats Total

This field specifies the number of satellites that are included in the provided Navigation Model. A range of 1-16 is
available. Thisfield is mandatory when the Navigation Model field isincluded in the message.

SatlD

Thisfield identifies the satellite for which the assistance is applicable. This value is the same as the PRN number
provided in the navigation message transmitted by the particular satellite. The range is 0 to 63, with 0-31 indicating
GPS satellites 1-32, respectively, and 32-63 indicating satellites in future augmentation systems (e.g., WAAS or
EGNOS). Thisfield is mandatory for each included satellite.

Satellite Status

Thisfield isatwo-bit value that indicates the status of the Navigation Model for the particular satellite specified by
SatID. Thisfield is mandatory for each included satellite. The MS shall interpret the combinations of the two bits as
follows.
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Table A.20: Satellite Status (per-satellite field)

MSB LSB Interpretation
0 0 New satellite, new Navigation Model
0 1 Existing satellite, same Navigation Model
1 0 Existing satellite, new Navigation Model
1 1 Reserved

This Satellite Navigation Model and associated bit fields include the parameters that accurately model the orbit and
clock state of the particular satellite. For the particular satellite, these fields are conditional based on the value of
Satellite Status for that satellite. The fields are absent when Satellite Statusis 01", and present for all other values. The
format for the ephemeris, clock corrections, and associate bits are specified in | CD-GPS-200.

lonospheric M odel

The lonospheric Model contains fields needed to model the propagation delays of the GPS signals through the
ionosphere. The information elementsin thisfield are shown in table A.21. Proper use of these fields allows a
single-frequency GPS receiver to remove approximately 50 % of the ionospheric delay from the range measurements.
The lonospheric Model isvalid for the entire constellation and changes slowly relative to the Navigation Model. All of
the fields must be included when Ionospheric Model is present.

Table A.21: lonospheric Model (occurs once per message, when present)

Parameter # Bits Scale Factor Units Incl.
0o 8 2% seconds C
0y 8 277 sec/semi-circle [
az 8 2 sec/(semi-circle)” C
as 8 2 sec/(semi-circle)’ C
Bo 8 2" seconds C
B1 8 2" sec/semi-circle C
B2 8 2™® sec/(semi-circle)” C
Bs 8 2™ sec/(semi-circle)’ C

UTC Modé

The UTC Model field contains a set of parameters needed to relate GPS time to Universal Time Coordinate (UTC). All
of the fieldsin the UTC Model are mandatory when the field is present.

Table A.22: UTC Model (occurs once per message,
when present per-satellite fields - W = positive range only)

Parameter # Bits Scale Factor Units Incl.
As 24 20 sec/sec C
Ao 32 2% seconds C
tol) 8 2™ seconds C
WN 8 1 weeks C
At s 8 1 seconds C
WN_ e 8 1 weeks C
DN 8 1 days C
At se 8 1 seconds (o
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Almanac

These fields specify the coarse, long-term model of the satellite positions and clocks. These fields are given in

table A.23. With one exception (di), these parameters are a subset of the ephemeris and clock correction parametersin
the Navigation Model, although with reduced resolution and accuracy. The almanac model is useful for receiver tasks
that require coarse accuracy, such as determining satellite visibility. The model is valid for up to one year, typically.
Since it isalong-term model, the field should be provided for all satellites in the GPS constellation. All fieldsin the
Almanac are mandatory when the Almanac is present. The fields t,, and WN, specify the GPS time-of-week and week
number, respectively, that are the reference points for the Almanac parameters.

The Almanac also is useful as an acquisition aid for network-based GPS methods. Given a recent Almanac
(< 3-4 weeks old), the MS only needs Reference Time and Reference Location information to quickly acquire the
signals and return measurements to the network.

The Almanac also contains information about the health of that satellite as described in ICD-GPS-200. If this Alamanc
has been captured from the satellite signal, the SV Health field represents the predicted satellite health at the time the
GPS control segment uploaded the Almanac to the satellite. According to ICD-GPS-200, this health information may
differ from the SV Health field in the Navigation Model (table A.19) due to different upload times.

The parameters Num_Sats Total and SatlD shall be interpreted in the same manner as described under table A19.

@

Table A.23: Almanac (per-satellite fields - Positive range only)

Parameter | #Bits | Scale Factor | Units | Incl
The following fields occur once per message
Num_Sats Total 6" 1 M
WN, 8w 1 weeks M
The following fields occur once per satellite
SatlD 6" M
e 16 2t dimensionless M
toa 8 2™ sec M
di 16 2™ semi-circles M
OMEGADOT 16 2% semi-circles/sec M
SV Health 8 --- Boolean M
ATAD 24 2t meters™”” M
OMEGA 24 2= semi-circles M
® 24 2% semi-circles M
Mo 24 2% semi-circles M
af, 11 2% seconds M
afy 11 2% sec/sec M

Acquisition Assistance

The Acquisition Assistance field of the GPS Assistance Data Information Element contains parameters that enable fast
acquisition of the GPS signals in network-based GPS positioning. Essentially, these parameters describe the range and
derivatives from respective satellites to the Reference Location at the Reference Time. Table A.24 illustrates the
assistance data occurring once per message and table A.25 illustrates the assistance data occurring per number of
satellites for which acquisition assistance is being provided. Figure A.2 illustrates the relation between some of the
fields.

Thisfield is optional. The field would probably appear when the Method Type field of the Positioning Instructions IE is

set to 0 (MS-Assisted) and the Positioning Methods field of the Position Instructions IE is set to 1 (GPS) or 2 (GPS or
E-OTD).
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Parameter Range Bits Resolution Incl Notes
Number of Satellites 0-15 4 M
Reference Time | GPS TOW 0-604799.92 sec 23 0.08 sec M
BCCH Carrier | 0 - 1023 10 o'
BSIC 0-63 6 o'
Frame # 0 - 2097151 21 o'
Timeslots # 0-7 3 o'
Bit # 0- 156 8 o'

NOTE:

All of these field shall be present together, or none of them shall be present.

Table A.25: GPS Acquisition Assist - Parameters appearing [number of satellites] times per message

Parameter Range Bits Resolution Incl. Notes
SVID/PRNID 1-64(0-63) 6 M
Doppler (0" order term) -5,120 Hz t0 5,117.5 Hz 12 2.5 Hz M
Doppler (1¥ order term) -1.0 - 0.5 Hz/sec. 6 1/42 Hz/sec. o'
Doppler Uncertainty 12.5 Hz - 200 Hz 3 o'

[2"(200) Hz, n = 0 - 4]
Code Phase 0 - 1022 chips 10 1 chip M
Integer Code Phase 0-19 5 1 C/A period M
GPS Bit number 0-3 2 M
Code Phase Search Window 1 - 192 chips 4 M
Azimuth 0 - 348.75 deg 5 11.25 deg o}
Elevation 0 - 78.75 deg 3 11.25 deg [o}

NOTE 1: Both of these fields shall be present together, or none of them shall be present.
NOTE 2: Both of these fields shall be present together, or none of them shall be present.
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SV #1 clock bias |Atsv_1|
(t =tsv-Atsv_1according
to [8], pp 88)
At Ssv#itimetsvi[ms] (237 X 238 X _ 229 240 X241 X 2420 X 243
SV#1
]
[}
]
]
SV #N_SAT clock bias |Atsv_nsat| = <
At SV #N_SAT time 237 238 239 240 X 2 X 242 X 243 )
SV#N_SAT tswn_sat [ms] 1 C/A code
1023 chips - Chosgr?r_eferen_ceepoch for
| Acquisition assistance
[ epsTowt ms] (a7 200 X 241 X _2a2 X 243 )
(GPS system time)
~370 chips =
Predicted SV#1 (168 X 169 X 17 171 X172 X173 X174
At timetsv_1
Ref ) ) Aquisition assistance for SV#1
Lif;';%e< Examplary calculation of predicted GPS TOW = 240 ms (a multiple of 80ms)
tsv Code phase ~ 370 chips
t§V = t+Atsv-T Integer code phase = mod(170,20) = 10
T: propagation delay fromSVto MS GPS Bit nurmber = mod(floor(170/20),4) = 0
Atsv: clock bias from[8], pp 88
Predicted SV#N_SAT{__ 165 A 166 X 167 168 A 169 X 170 A 171
time tsv_nsat )
\ ~220 chips =%

Figure A.2. Exemplary calculations of Acquisition Assistance fields.

Thisfield indicates whether or not angle information is present in this message. The MS shall interpret avalue of "1" to
mean that angle (Azimuth and Elevation) information is present, and "0" to mean that it is not provided. Thisfield is
mandatory.

Number of Satellites

This field contains the number of satellites identified in thisinformation element. Thisfield is mandatory.
Range: 0 - 15
Reference Time

The Reference Time field of the GPS Acquisition Assistance Data | E specifies the relationship between GPS time and
air-interface timing of the BTS transmission in the reference cell.

GPS TOW subfield specifies the GPS TOW for which the location estimate is valid. When the parameters BCCH
Carrier/BSIC/Frame #/Timesl ots #/Bit # are present, together with GPSTOW they provide a valid relationship between
GPS and GSM time, as seen at the approximate location of the M S, ie the propagation delay from BTS to MS shall be
compensated for by the SMLC. Depending on implementation, the relation between GPS and GSM time may have
varying accuracy. The uncertainty of the timing relation may be provided in the optional field GPS Reference Time
Uncertainty. If the propagation delay from BTS to MS is not accurately known, the SMLC shall use the best available
approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of
the field GPS Reference Time Uncertainty. GPS TOW is mandatory when the GPS Acquisition Assistance Data
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Information Element is included. When the GSM time parameters are not present the GPS TOW is an estimate of
current GPS time of week at time of reception of the RRLP segment containing the GPS TOW by the MS. The SMLC
should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between
SMLC and MS of the RRLP segment containing GPS TOW. Note that the M S should further compensate GPS TOW
for the time between the reception of the segment containing GPS TOW and the time when the GPS TOW field is used.

Range: 0 - 604799.92 sec

The BCCH Carrier # and BSI C subfields specify the reference cell for which GSM timing is provided. These
subfields are optional when the GPS Acquisition Assistance Data Information Element isincluded. If included, the
SMLC shall set the reference cell to the current serving cell. A target MS has the option of rejecting a GPS position
request or GPS assistance data if the reference cell is not the serving cell.

The Frame # subfield specifies the GSM frame number of the BTS transmissions for the reference cell that occur at the
given GPS TOW. This subfield is optional when the GPS Acquisition Assistance Data | nformation Element isincluded.

Range: 0 - 2097151

The Timeslots # subfield specifies the GSM timedlot of the BTS transmissions for the reference cell that occur at the
given GPS TOW. This subfield is optional when the GPS Acquisition Assistance Data | nformation Element isincluded.

Range: 0-7

The Bit # subfield specifies the GSM and bit number of the BTS transmissions for the reference cell that occur at the
given GPS TOW. This subfield is optional when the GPS Acquisition Assistance Data Information Element is included.

Range: 0 - 156
SVID/PRNID

Thisfield identifies the particular satellite for which the measurement datais supplied. This valueisthe same as the
PRN number provided in the navigation message transmitted by the particular satellite.

Therangeis0to 63, where SVID = PRNID - 1
Doppler (0" order term)

Thisfield contains the Doppler (0™ order term) value. A positive value defines the increase in satellite signal frequency
due to velocity towards the MS. A negative val ue defines the decrease in satellite signal frequency due to velocity away
fromthe MS. Thisfield is mandatory.

Range: 5,120 Hz t0 5,117.5 Hz
Doppler (1% order term)

Thisfield contains the Doppler (1% order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the MS. A negative value defines the rate of decreasein satellite signal frequency
due to acceleration away from the MS. Thisfield is optional .

Range: -1,0Hzto0,5Hz/s
Doppler Uncertainty

Thisfield contains the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary MSis
in the range "Doppler — Doppler Uncertainty” to "Doppler + Doppler Uncertainty”. Thisfield isoptional. If Doppler
Uncertainty (together with Doppler 1% order term) is omitted, the terminal shall interpret Doppler Uncertainty as greater
than +/-200 Hz.

Permitted Values: 12.5 Hz, 25 Hz, 50 Hz, 100 Hz, 200 Hz as encoded by an integer n in the range 0-4 according to the
formulain Table A.25

Code Phase

Thisfield contains code phase, in units of 1 GPS chip, in the range from 0 to 1022 GPS chips, where increasing binary
values of the field signify increasing predicted pseudoranges, as seen by areceiver at the Reference Location at the time
GPS TOW. The Reference Location would typically be an apriori estimate of the MSlocation. Thisfield is mandatory.
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Range: 0-1022 chips
Integer Code Phase

Thisfield contains integer code phase, i.e. the number of the code periods that have elapsed since the latest GPS hit
boundary, in units of C/A code period, as seen by areceiver at the Reference Location at the time GPS TOW. Thisfield
is mandatory.

Range: 0-19
GPSBit Number

Thisfield contains GPS bit number (expressed modulo 4) currently being transmitted at the time GPS TOW, as seen by
areceiver at the Reference Location. Thisfield is mandatory.

Range: 0-3
Code Phase Search Window

Thisfield contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated M S location but not any uncertainty in GPS TOW. It is defined such that the expected code phase isin the
range " Code Phase - Code Phase Search Window" to "Code Phase + Code Phase Search Window". Thisfield is
mandatory.

Range: 0-15 (i.e. 1-512 chips according to following table)

Table A.26: Code Phase Search Window Parameter Format

CODE_PHASE_WIN Code Phase Search
Window (GPS chips)
‘0000’ 512
‘0001 1
'0010' 2
‘0011 3
'0100' 4
'0101' 6
'0110' 8
‘0111 12
'1000' 16
'1001' 24
'1010' 32
'1011" 48
'1100' 64
‘1101 96
1110 128
'1111' 192

Azimuth

Thisfield contains the azimuth angle. An angle of x degrees means the satellite azimuth aisin therange (x < a<
x+11.25) degrees. Thisfield is optional.

Range: 0 - 348.75 degrees.
Elevation

Thisfield contains the elevation angle. An angle of y degrees means the satellite elevation eisin therange (y < e<
y+11.25) degrees except for y = 78.75 where the range is extended to include 90 degrees. Thisfield is optional.

Range: 0 - 78.75 degrees
Real-Time Integrity

The Real-Time Integrity field of the GPS Assistance Data Information Element contains parameters that describe the
real-time status of the GPS constellation. Primarily intended for non-differential applications, the real-time integrity of
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the satellite constellation is of importance as there is no differential correction data by which the mobile can determine
the soundness of each satellite signal. The Real-Time GPS Satellite Integrity data communicates the health of the
constellation to the mobile in real-time. The format is shown in table A.29. The SMLC shall always transmit the Real
Time Integrity field with the current list of unhealthy satellites, for any A-GPS positioning attempt and whenever A-
GPS assistance datais sent. If the number of bad satellites (NBS) is zero, then the Real Time Integrity field shall be
omitted. When the Extended Reference |E isincluded in the RRLP Measure Position Request message or in the RRLP
Assistance Data message, then the MS shall interpret the absence of a Real Time Integrity field in the assistance data
provided by the SMLC to mean that NBSis zero. If the Extended Reference IE is not present, this interpretation applies
when the assistance datais provided by the SMLC following a previous request of the MS for Real Time Integrity data.

Table A.29: Real-Time Integrity - Parameters appearing NBS times

Parameter # Bits Scale Factor Range Units Incl.
Bad_SVID 6 1 0-63 C

NBS (Number of Bad Satellites)

The NBS value indicates the number of satellite ID's that follow that the user should not use at thistimein afix. This
NBS valueis determined from the Bad SVID list.

Bad_SVID

This six bit field appears NBS times, and indicates the SVID of satellites that should not be used for fix by the user at
thistime. The values ranging from 0 to 63 represent satellite PRNs ranging from 1 to 64, respectively.

A.4.2.4a GPS Time Assistance Measurement Request Element

This element is optional and controls if the MS should return GPS time assi stance measurements or not to the SMLC.
The inclusion of this parameter implies use of measure Position Request The description is found in sub-chapter 2.2.4a.
A.4.2.4b GPS Reference Time Uncertainty Element

This element is conditional and provides the accuracy of the relation GPS and GSM time in the Acquisition Assistance
in GPS Assistance Data Element. The interval, range and treatment is as described in sub-clause 2.2.4b.

A4.25 More Assistance Data To Be Sent Element

This element is set by the SMLC to indicate to the MS if more Assistance Data components or athe final RRLP
Measure Position Regquest component will be sent in the current procedure in order to deliver the entire set of assistance
data.

A.4.2.6 GANSS Assistance Data

The GANSS Assistance Data consists of two or more data elements depending on the number of GNSS constellations
included in the GANSS Assistance Data. GANSS Assistance Data elements are of two different types: GANSS
Common Assistance Data and GANSS Generic Assistance Data. GANSS Common Assistance Data element isincluded
at most only once and it contains Information Elements that can be used with any GNSS constellation. GANSS Generic
Assistance data element can be included multiple times depending on the number of GNSS constellations supported in
the GANSS Assistance Data. One GANSS Generic Assistance Data element contains | nformation Elements dedicated
only for one specific GNSS constellation at atime. If two or more constellations are supported, GANSS Generic
Assistance Data is given for each constellation separately.

Thefieldsin GANSS Assistance Data are listed in Table A.30 below. Astable A.30 shows, all fields are optional.

Table A.30: Fields in the GANSS Assistance Data element

Element Presence Repetition
GANSS Common Assistance Data (@) No
GANSS Generic Assistance Data (@) Yes
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When RRLP pseudo-segmentation is used, Tables A.30, A.31 and A.39 indicate which parameters may be repeated in
more than one RRLP segment in order to provide data for multiple constellations, satellites or signals. When any such
parameter appears in more than one segment, the following rules shall apply.

1. There shal be no repetition of the same data for the same constellation, satellite or signal even though there
might be multiple realizations of the | Es for the same constellation, satellite or signal. For example, DGANSS
corrections may occur multiple times for the same satellite.

2. Optional and conditional elements in the parameter not associated with a particular constellation, satellite or
signal shall each appear in at most one RRLP segment.

3. Any mandatory element not associated with a particular constellation, satellite or signal shall assume consi stent
valuesin the case of an element related to current reference time and the same value otherwise.

4. The maximum number of constellations, satellites or signals defined in sub-clause 5.1 for which data can be
included for any parameter in one RRLP segment shall apply also when counted over all RRLP segments.

A.4.26.1 GANSS Common Assistance Data

GANSS Common Assistance Data element contains GNSS constellation independent information elements that can be
applied on any specific GNSS or on a combination of GNSS. GANSS Common Assistance Datafields areincluded in
GANSS Assistance Data only once. This element can contain one or more of the fields listed in table A.31 below. As
Table A.31 shows, al fields are optional.

Table A.31: GANSS Common Assistance Data content

Field Presence Repetition
GANSS Reference Time 0 No
GANSS Reference Location 0 No
GANSS lonospheric Model (@) No

GANSS Reference Time

Thisfield specifiesthe GANSS Time Of Day (TOD) with uncertainty and relationship between GANSS Reference
Time and air-interface timing of the BTS transmission in the reference cell. These fields occur once per message; some
are mandatory and some are optional, as shown in Table A.33.

When GANSS TOD -GSM Time association is present, GANSS TOD and BCCH/BSIC/FN,,/TN/BN IEs provide a
valid relationship between GANSS TOD and GSM time, as seen at the approximate |ocation of the MS, i.e. the
propagation delay from BTS to M S shall be compensated for by the SMLC. Depending on implementation, the relation
between GANSS TOD and GSM time may have varying accuracy. Therefore, the uncertainty of thetiming relation is
provided in GANSS TOD Uncertainty. If the propagation delay from BTS to MSis not accurately known, the SMLC
shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into
account in the calculation of the field GANSS TOD Uncertainty. When GANSS TOD -GSM Time association is not
present, GANSS TOD is an estimate of current GANSS TOD at time of reception of the RRLP segment containing this
data by the MS. The SMLC should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the
transmission delay between SMLC and M S of the RRLP segment containing GANSS TOD. Note that the M S should
further compensate GANSS TOD for the time between the reception of the segment containing GANSS TOD and the
time when the GANSS TOD field is used.
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Table A.33: GANSS Reference Time

Parameter | #Bits | Scale Factor | Range | Units | Incl.
GANSS Reference Time Information (once per message)
GANSS Day 13 1 0-8191 day O
GANSS TOD 17 1 0 - 86399 sec M
GANSS TOD Uncertainty 7 - 0...127 - (@)
GANSS TIME_ID 3 O (note 3)
GANSS TOD - GSM Time Association (once per message)
BCCH Carrier 10 1 0-1023 --- O (note 1)
BSIC 6 1 0-63 O (note 1)
FNm 21 1 0-@2-1) frames O (note 1)
TN 3 1 0-7 timeslots | O (note 1)
BN 8 1 0-156 bits O (note 1)
FN; 7 2% -5.9605e-8 - sec/sec O (note 2)
+5.8673e-8

NOTE 1: All of these fields shall be present together, or none of them shall be present.

NOTE 2: This field can be optionally included if GANSS TOD - GSM Time association is present.

NOTE 3. Absence of this field means Galileo system time.

GANSS Day

Thisfield specifies the sequential number of days from the origin of the GNSS system time indicated by
GANSS TIME_ID modulo 8192 days (about 22 years). Thisfield is optional.

Range: 0 - 8191 days
GANSSTOD
Integer number of GANSS TOD seconds within the current day.
Range: 0-86399s.
GANSS TOD Uncertainty
GANSS TOD uncertainty value as described in 3.2.9. Thisfield is optional.
GANSS TIME_ID
Thisfield specifies the GNSS system time used in GANSS Reference Time.

Table A.34: GANSS_TIME_ID

GANSS TIME_ID Indication
Reserved for future use 0-7

BCCH Carrier/BSIC/FN,/TN/BN/FN;

These fields specify the state of the GSM frame number, respectively, of the reference BTS with the specified BCCH
carrier and BSIC at the time that correspond to GANSS TOD. Also, the drift rate of the frame timing, FN;, with respect
to the GANSS TOD is optionally given. The SMLC shall use the current serving BTS as the reference BTS. The target
MS has the option of rejecting a GANSS position request or GANSS assistance data if the reference BTS is not the
serving BTS. If FN, field is present in the assistance, cellular time parameters FN/TN/BN shall be aligned with the
integer GANSS TOD second given in GANSS TOD field.

GANSS Reference Location

The Reference Location field contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032. The purpose
of thisfield isto provide the MS with a priori knowledge of itslocation in order to improve GNSS receiver
performance. The allowed shape is 3-D location with uncertainty (ellipsoid point with atitude and uncertainty
ellipsoid).

NOTE: If GPS Assistance Data component is present as well, the SMLC should include the Reference Location
either in the GPS Assistance Data or GANSS Common Assistance Data element.
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GANSS lonospheric M odel

GANSS lonospheric Model contains parameters to model the propagation delay of the GNSS signal s through the
ionosphere. The information elementsin thisfield are shown in Table A.35. Proper use of these fields allows a
single-frequency GNSS receiver to remove the ionospheric delay from the pseudorange measurements.

Table A.35: GANSS lonospheric Model

Parameter | #Bits | Scale Factor | Units | Incl.
GANSS lonosphere Model Parameters
aio 12 M
ai1 12 M
aiz 12 M
GANSS lonosphere Regional Storm Flags
Storm Flag 1 1 — O (note 1)
Storm Flag 2 1 — O (note 1)
Storm Flag 3 1 O (note 1)
Storm Flag 4 1 O (note 1)
Storm Flag 5 1 — O (note 1)
NOTE 1: All of these fields shall be present together, or none of them shall be
present.

GANSS | onospher e Parameters

Theionosphere model parameters are used to estimate the ionospheric distortions on pseudoranges as described in [11]
on page 71.

GANSS | onospher e Regional Storm Flags

lonosphere storm flags (1,...,5) are optionally provided separately for five different regions as described in [11] on page
71.

A.4.26.2 GANSS Generic Assistance Data

GANSS Generic Assistance data el ements contains | nformation Elements that are applied on one specific GNSS at a
time indicated by GANSS |ID. The format of the IE"s remains the same regardless of the GANSS; only the values of
the parameters and inclusion of certain optional fields will vary.

GANSS Generic Assistance Data is repeated for each GNSS included in GANSS Assistance Data. GANSS Generic
Assistance Data can contain one or more of the elements listed in Table A.39 below. As Table A.39 shows, dll fields are
optional.

Table A.39: GANSS Generic Assistance Data content

Element Presence Repetition

GANSS ID O (note 1) No
GANSS Time Model 0 Yes
DGANSS Corrections O Yes
GANSS Navigation Model o] Yes
GANSS Real-Time Integrity ®) Yes
GANSS Data Bit Assistance 0 Yes
GANSS Reference Measurement Information ®) Yes
GANSS Almanac Model (@) Yes
GANSS UTC Model O No
Note 1: Absence of this field means Galileo.

GANSS_ID

Thisfield indicates the GNSS for which the following assistance data |E"s in GANSS Generic Assistance Data element
are dedicated. The supported GANSS are listed in Table A.40. Absence of thisfield indicates Galileo.

Range: 0-7
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Table A.40: GANSS_ID

GANSS ID Indication
Reserved for future use 0-7

GANSS Time M odel

Thisfield specifiesamodel to relate GNSS system time to a selected time reference. GNSS Time Offset ID
(GNSS _TO _ID) identifies the GNSS for which the relation is provided.

The SMLC may send multiple GANSS Time Models for a specific GNSS depending on the number of the allowed
satellite systemsin GANSS Position Method. For example, the SMLC may send two GANSS Time Models for Galileo
to give the relations between Galileo and two GNSS system times.

Table A.41: GANSS Time Model

Parameter # Bits Scale Factor Range Units Incl.

GANSS Time Model Reference 16 2° 0 - 604784 s M
Time

Tao 16 2> sec M
Ta1 13 21 sec/sec [¢)
Tao 7 2% sec/sec® | O
GNSS TO ID 3 M
Week Number 13 1 0-8191 week 0

GANSS Time Model Reference Time

Thisfield specifies the reference time of week for GANSS Time Model and it is given in GNSS specific system time..
Range: 0-255h

TAO/TAllTAZ

These fields specify the GANSS Time Model for a specific GNSS system by constant and first and second order terms
of polynomial. The first and second order terms are optional.

GNSS TO_ID

Thisfield specifies GNSS Time Offset ID. GANSS Time Model contains parameters to convert GNSS System Time
from the system indicated by GANSS ID to GNSS System Time indicated by GNSS TO _ID. The conversionis
defined e.g. in [11].

Table A.42: GNSS_TO_ID

GNSS TO_ID Indication
GPS 0
GALILEO 1
Reserved for future use 2-7

Week Number

Thisfield specifies the reference week of GANSS Time Model given in GNSS specific system time. Thisfield is
optional.

DGANSS Corrections
These fields specify the DGANSS corrections to be used by the MS.
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Table A.43: DGANSS Corrections

Parameter | #Bits | Scale Factor | Range | Units | Incl.
The following fields occur once per message
DGANSS Reference Time [ 7 | 30 [ 0-3570 [ seconds [ M
The following fields occur once per GANSS signal type (N_SGN_TYPE times)
GANSS_Signal_ID 2 O (note 1)
Status/Health 3 1 0-7 M
N_SGN 4 1 1-16 M
The following fields occur once per GANSS Signal (N_SGN times)

SV_ID 6 0...63 M

10D 10 M

UDRE 2 0-3 M

PRC 12 0.32 +655.04 meters M

RRC 8 0.032 +4.064 meters/sec | M

Note 1: Absence of this field means Galileo L1 OS if GANSS _ID refers to Galileo.

DGANSS Reference Time

Thisfield indicates the baseline time for which the DGANSS corrections are valid as modulo 3600 s. DGANSS
Reference Timeis given in GNSS system time.

Range: 0-3600s
N_SGN_TYPE
Thisfield indicates the number of GNSS signal typesincluded in DGANSS IE.
GANSS _Signal_ID

DGANSS corrections are ordered per GNSS signal type identified by GANSS Signal_ID. Absence of
GANSS Signa_ID indicates Galileo L1 OS signal in Galileo case. The supported signals for Galileo are listed in Table
A.43.1.

Table A.43.1: GANSS Signal Ids for Galileo

GANSS Signal ID Indication
GALILEO_E5A 0
GALILEO_E5B 1
GALILEO E5A + E5B 2
GALILEO _E6 3

Status/Health

Thisfield indicates the status of the differential corrections contained in the broadcast message. The values of thisfield
and their respective meanings are shown below in Table A.44.

Table A.44: Values of Status/Health |IE

Code Indication

000 UDRE Scale Factor = 1.0

001 UDRE Scale Factor = 0.75

010 UDRE Scale Factor = 0.5

011 UDRE Scale Factor = 0.3

100 UDRE Scale Factor = 0.2

101 UDRE Scale Factor = 0.1

110 Reference Station Transmission Not

Monitored
111 Data is invalid - disregard

Thefirst six valuesin thisfield indicate valid differential corrections. When using the values described below, the
"UDRE Scale Factor" valueis applied to the UDRE values contained in the message. The purpose isto indicate an
estimate in the amount of error in the corrections.
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The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGANSS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any
MS that receives DGANSS Correctionsin a GANSS Assistance Data | E shall contain the appropriate logic to properly
interpret this condition and look for the next | E.

N_SGN

Thisfield indicates the number of signals per a specified GANSS_Signal_ID for which differential corrections are
available. Corrections are possible for up to 16 signals.

SV_ID
The SV ID isan index number for a satellite.

Issue Of Data

Issue of Datafield contains the identity for the GANSS Navigation Model.
User Differential Range Error (UDRE)

Thisfield provides an estimate of the uncertainty (1-0) in the corrections for the particular satellite. The valuein this
field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the
final UDRE estimate for the particular satellite. The meanings of the values for this field are described in Table A.45.

Table A.45: Values of UDRE IE

Value Indication
00 UDRE<1.0m
01 1.0m<UDRE<4.0m
10 40m<UDRE<8.0m
11 8.0 m < UDRE

Each UDRE value shall be adjusted based on the operation of an Integrity Monitor (IM) function which exists at the
network (SMLC, GPS server, or reference GPS receiver itself). Positioning errors derived at the IM which are excessive
relative to DGPS expected accuracy levels shall be used to scale the UDRE values to produce consistency.

Pseudo-Range Correction (PRC)

Thisfield indicates the correction to the pseudorange for the particular satellite at to. The value of thisfieldisgivenin
meters (m) and the resolution is 0.32, as shown in Table A.41 above. The method of calculating thisfield is described
in[9].

If the SMLC has received arequest for GANSS assistance data from an M'S which included a request for the navigation
models and DGANSS (i.e., bit D and E are set to one in "Requested GANSS Assistance Data, see 3GPP TS 49.031),
the SMLC shall determine, for each satellite, if the navigation model stored by the MSis still suitable for use with
DGANSS corrections (also see navigation model update conditions right before Table A.46) and if so and if DGANSS
corrections are supported the SMLC should send DGANSS corrections without including the navigation model.

The |OD value sent for a satellite shall always be the 10D value that corresponds to the navigation model for which the
pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one aready stored in and identified
by the M S or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC
value when the 10D val ue received matches its avail able navigation model.

Pseudo-Range Rate Correction (RRC)

Thisfield indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris identified by the IOD |E. The value of thisfield is given in meters per second (m/sec) and the resolution is
0.032, asshown in table A.43 above. For sometimet; > t,, the corrections for |OD are estimated by

PRC(t1,100) = PRC(to, 10p) + RRC(to, 10p) [t - to) |

and the MS uses this to correct the pseudorange it measures at t;, PRy (t;, 10D), by
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PR(t1, 10p) = PRm(t1, 100) + PRC(t1, 10p€) -

The SMLC shall always send the RRC value that corresponds to the PRC value that it sends (see above for details). The
MS shall only use the RRC value when the |OD value received matches its available navigation model.

In order to extend the life-time of DGANSS corrections, SMLC can send an optional 2™ order rate-of-change of the
pseudorange correction for the particular satellite using the satellite identified by the IOD IE. The value of thisfield is
given in meters per second” (m/sec?). In this case, the corrections for 10D are estimated by

PRC(t;, 100) = PRC(to, 1) + RRC(to, 100) [tz - to) + RRC2(to, 10p) 1 - to)° ,
and the MS uses this to correct the pseudorange it measures at t;, PRm(ty, 10D), by
PR(t1, 100) = PRm(t1, 100) + PRC(t1, 10pE) -
GANSS Navigation M odel

This set of fields contains information required to manage the transfer of precise navigation data to the GANSS-capable
MS. In response to arequest from aMS for GANSS Assistance Data, the SMLC shall determine whether to send the
navigation model for a particular satellite to an MS based upon factors like the T-Toe limit specified by the MS and any
request from the MS for DGANSS (also see above). This information includes control bit fields as well as satellite
ephemeris and clock corrections and clock and orbit accuracy models. GANSS Orbit Model can be given in Keplerian
parameters.

GANSS Navigation Model element can contain data up to at most 32 satellites. Theindividual fields are givenin Table
A.46 and the conditions for their presence is discussed below.

Table A.46: GANSS Navigation Model contents

Parameter | # Bits | Scale Factor | Units | Incl.
Navigation Model Flow Control (once per message)
Num_Sat 5 1 M
Non-Broadcast Indication 1 M
toerc_MSB 5 21600 sec C
e MSB 7 2® C
sqrtA_MSB 6 2’ m™? C
The following fields occur once per satellite (Num_Sat times)
SV ID 6 M
SV Health 5 == M
I0OD 10 - - M
GANSS Clock Model See Table A.49.1 M
GANSS Orbit Model See Table A.49.2 --- M

Num_Sat

Thisfield specifies the number of satellites that are included in the provided GANSS Navigation Model element. A
range of 1-32 isavailable. Thisfield is mandatory when the GANSS Navigation Model field isincluded in the GANSS
Assistanace Data message.

Non-Broadcast | ndication

Thisfield indicatesif the GANSS Navigation Model Elements are not derived from satellite broadcast data or are given
in aformat not native to the GANSS.

Table A.47: Values of Non-Broadcast Indication Flag

Value Non-Broadcast Indication

0 GANSS Navigation Data elements corresponding with broadcasted
data

1 GANSS Navigation Data element not derived from satellite broadcast

toe/lc MSB
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Thisfield specifiesthe 12MSB of ty. and to.

The MS caculates e.g. toe [ ] for the Satellite Navigation Model Using Keplerian Parameters by combining the field
toe/c_MSB with toe_L SB in the following way

toe = toe/lc_ MSB*21600 + toe LSB*60

toe and toc parameters are given in GNSS specific system timesi.e. no conversions are heeded on the combined toe or
toc.

e MSB
Thisfield specifiesthe 12M SB of eccentricity parameter of the Keplerian GANSS Orbit Model.

The M S calculates eccentricity parameter for the Satellite Navigation Model Using Keplerian Parameters by combining
thefield e MSB with e_LSB in the following way

e=e MSB*2-8 +e LSB*2-33
sqQrtA_MSB
Thisfield specifies the 12M SB of square root of semi-major axis parameter of the Keplerian GANSS Orbit Model.

The MS calculates square root of the semi-major axis parameter for the Satellite Navigation Model Using Keplerian
Parameters by combining the field sgrtA_MSB with sqrtA_LSB in the following way

sOrtA = sqrtA _MSB*27 + sqrtA _LSB*2-19
SV_ID
Thefield specifiesthe SV/Slot ID for which the GANSS Navigation Model Elementsis given.
Range: 0-63
SV Health

This parameter gives information about the satellite”s current health. The health values are GNSS system specific. In
the case of Galileo, the SV Health bits have the encoding asin Table A.48.1.

Table A.48.1: Galileo SV Health Bits [11, pages 75-76]

Parameter # Bits Scale Range Units
Factor
E5a Data Validity Status 1 --- 0-1 Bit field
E5b Data Validity Status 1 --- 0-1 Bit field
E1-B Data Validity Status 1 0-1 Bit field
E5a Signal Health Status 2 See [11], Table 67 | Bit field

I ssue Of Data

Issue of Datafield contains the identity for GANSS Navigation Model. In the case of broadcasted Galileo ephemeris,
the 10D contains the IOD index as described in [11].

GANSS Clock M odél

GANSS clock model contains one or two clock model elements depending on the GNSS. Clock model shall be included
once or twice depending on the MS capahility.

If the MSis supporting multiple Galileo signals, SMLC shall include both F/Nav and I/Nav clock modelsin GANSS
Clock Modéd IE if the SMLC assumes the M S to perform Location Information calculation using multiple signals. The
MS capabilities to support multiple GNSS frequencies are indicated in the MS Classmark 3. Otherwise, SMLC shall
include only the model suitable for the GNSS.
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Table A.49.1: GANSS Clock Model

Parameter | #Bits | Scale Factor | Units | Incl.
Standard Satellite Clock Model (can occur multiple times per model, N_CLOCK, if selected)
toc_LSB v 60 sec c®
af, 12 2%, if GANSS_ID sec/sec” c®
indicates Galileo
af; 18 2" sec/sec c®
afo 28 2% sec c®
Teo 10 2% if GANSS_ID sec o®

indicates Galileo

Model ID 1 --- --- o

Model 1D

Thisfield specifies the identity of the clock model according to Table A.49.1a Thisfield is optional.

Table A.49.1a: Galileo Clock Model Identity

Value Identity
0 I/Nav
1 F/Nav

toc_LSB
Thisfield specifies the LSB of Time of Clock in different models.
GANSS Orbit Mode

GANSS Orbit Model |E contains the following presentation: Satellite Navigation Model Using Keplerian Parameters as
described in Table A.49.2.

Table A.49.2: GANSS Orbit Model

Parameter | #Bits | Scale Factor | Units | Incl.

Satellite Navigation Model Using Keplerian Parameters
toe LSB oW 60 sec C
» 32 23t semi-circles C
An 16 2" semi-circles/sec C
Mo 32 2% semi-circles C
OMEGAdot 24 2% semi-circles/sec C
e LSB 25W 2% C
Idot 14 2-% semi-circles/sec C
sqrtA_LSB 26" 2" meters™ - C
io 32 2% semi-circles C
OMEGA 32 2t semi-circles C
Crs 16 27 meters C
Cis 16 2% radians C
Cus 16 2% radians C
Cre 16 27 meters C
Cic 16 2% radians C
Cuc 16 2 radians C
NOTE u: unsigned parameter

toe LSB
Thisfield specifiesthe LSB of Time of Ephemeris.
e LSB

Thisfield specifiesthe LSB of the eccentricity parameter.
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sqQrtA_LSB
Thisfield specifiesthe LSB of the square root of semi-major axis parameter.
GANSS Real-Time Integrity

Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellite signals and also shall inform users of
measurement quality in DGANSS modes when satellite signals are healthy. Excessively large pseudo range errors, as
evidenced by the magnitude of the corresponding DGANSS correction, shall be used to detect failed satellite signals.
Unhealthy satellite signals should be detected within 10 seconds of the occurrence of the satellite signal failure. When
unhealthy (e.g., failed/failing) satellite signals are detected, the assistance and/or DGANSS correction data shall not be
supplied for these satellite signals. When the error in the IM computed position is excessive for solutions based upon
healthy satellite signals only, DGANSS users shall be informed of measurement quality through the supplied UDRE
values. After bad satellite signals have been indicated in the Real Time Integrity field, if the satellite signals return to
healthy condition for some period of time, the indications for them shall be removed from thisfield.

GANSS Real-Time Integrity field of the GANSS Assistance Data |nformation Element contains parameters that
describe the real-time status of the GANSS constellations. Primarily intended for non-differential applications, the real-
time integrity of the satellite constellation is of importance as there is no differential correction data by which the
mobile can determine the soundness of each satellite signal. GANSS Real-Time I ntegrity data communicates the health
of the GNSS signals to the mobile in real-time. The format is shown in Table A.50. The SMLC shall aways transmit
the GANSS Real Time Integrity field with the current list of unhealthy signals, for any GANSS positioning attempt and
whenever GANSS Assistance Datais sent. If the number of bad signals (NBS) is zero, then the GANSS Real Time
Integrity field shall be omitted.

Table A.50: GANSS Real-Time Integrity

Parameter | #Bits | Scale Factor | Range | Units | Incl.
The following fields occur once per bad signal (NBS times)
Bad GNSS SV _ID 6 1 M
Bad_GNSS_Signal_ID 2 1 o)

NBS (Number of Bad Signals)

The NBS value indicates the number of bad satellite signals.
Bad_GNSS SV_ID

Thisfield specifiesthe SV 1D of the satellite with bad signal or signals.
Bad_GNSS Signal_ID

Thisfield identifies the bad signal of a satellite. Absence of this field means that all signals on the specific SV are bad.
The Bad_GNSS Signal_ID for Galileo arelisted in Table A.43.1.

GANSS Data Bit Assistance

This element provides data bit assistance data for specific satellite signals for data wipe-off. The number of data bits
included in the assistance data depends on the GNSS and its signal.

Table A.51: GANSS Data Bit Assistance

Parameter Bits Resolution Range Incl
GANSS TOD 6 1 0-59 M
SVID 6 1 M
GNSS_Data_Type_ID 2 --- M
N_BIT 10 1 1-1024 M

Data Bits N_BIT M

GANSSTOD

Thisfield indicates the reference time of the first bit of the datain GANSS Data Bit Assistance in integer secondsin
GNSS system time.
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Data Bit Reference Time is given as modulo 60 sfrom GANSS TOD.

SV ID

Thefield specifies the SV for which the GANSS Navigation Model Elementsis given.
Range: 0-63
GNSS Data Type ID

This field specifies the data type of the GNSS Data Bit Assistance . The supported data types for Galileo are listed in
Table A.51.1.

Table A.51.1: Data Types for Galileo

GNSS Data_Type ID Indication
I/Nav 0
F/Nav 1
Reserved for future use 2-3

N_BIT
Thisfield indicates the number of bits (or symbols) included in the |E.
Data Bits

Data bits are contained in GNSS system and data type specific format.
GANSS Refer ence M easur ement I nfor mation

Thisfield provides reference code and Doppler measurement information of visible satellites of a GANSS constellation.
Theinformation can be used as acquisition assistance to improve the sensitivity of the receiver.

These parameters describe the range and optionally the derivatives from respective satellites to the GANSS Reference
Location at the GANSS Reference Time. The code phase and Doppler fields are aligned with the time provided in
GANSS Reference Time. Figure A.4aillustrates the relation between some of the fields with respect to the GANSS
TOD.

If GPS Acquisition Assistance isincluded the Reference Time included in the GPS Acquisition Assistanceis also valid
for the GANSS Reference Measurement fields and the parameters are referenced to GPS TOW. Figure A.4b illustrates
the relation between some of the fields with respect to GPS TOW.

The parameters are given in units of ms and m/s which makesit possible to convert the values to any nominal frequency
and chipping and code rate.

Table A.52: GANSS Reference Measurement Information Contents

Parameter Range Bits Resolution Incl.
GANSS_Signal_ID 0-3 2 === @)
The following fields occur once per satellite (Num_Sat times)
SV_ID 0-63 6 M
Doppler (0" order term) | -1024 m/s to 1023.5 m/s 12 0.5m/s M
Doppler (1% order term) | -0.2 - 0.1 m/s”. 6 1/210 m/s’. o®
Doppler Uncertainty 2.5m/s - 40 m/s 3 - o®
[2"(40) m/s, n =0 - 4]

Code Phase 0-(1-2% ms 10 2" ms M
Integer Code Phase 0-127 ms 7 1ms M
Code Phase Search See Table A.53 5 M
Window
Azimuth 0 - 348.75 deg 5 11.25 deg o®
Elevation 0 - 78.75 deg 3 11.25 deg o®
NOTE 1,2:All of these fields shall be present together, or none of them shall be present.
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SV #1timetsvl[mg] (9997 X 9998 X 999

10000 10001 10002 10003

SV #N_SAT clock bias |Atsv_nsat| ——

|————

SV #N_SAT time (_9997 X 9998 X

9999

10000 10001 10002 10003

SV#N_SAT tsvn_sat [mg]

GANSSTOD t
(a GNSS systen

At
Reference
Location

\

GANSS TOD in integer seconds [9]

-a—— Chosen referencetimein integer seconds|[s]
for GANSS Reference M easur ements

timetsv_1[msg]

Exemplary calculation of
predicted tsv
tsv = t+Atsv-T

T: propagation delay from SV to MS

Atsv: clock bias

g < 9 > 10 >
ntime)
~0.6383 ms——— |———
Predicted SV#1 2 21 992 2 24 2 2

GANSS Reference M easurement for SV#1
GANSS TOD = 10 s (10000 ms)

Code Phase ~0.6383 ms

Integer Code Phase = 10000 — 9922 = 78 ms

Exemplary calculation of the expected tsv_1 [ms]
intheMS

tsv_1 = GANSS TOD - Integer Code Phase + Code Phase =
10000 — 78 + 0.6383 = 9922.6383 ms

Predicted SV #N_SAT(__ 9924 X_ 9925
timetsv_nsat [mg]

—

9926

[ X 0927 X 9928 X 9929 X 9930 )

~—— ~0.7849 ms

Figure A.4a. Exemplary calculations of some GANSS Reference Measurement fields with respect to
GANSS TOD.
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SV #1 clock bias |Atsv_1|

(t =tsv-Atsv_1)
— l————
At SV #ltimetsvl[ms] (9997 X 9999 X 999 10000 10001 10002 10003
Sv#1
i
i
SV #N_SAT clock bias |Atsv_nsat| —— | |<-——
At SV #N_SAT time (9997 X_ 9998 X 9999 10000 10001 10002 10003
SV#N_SAT tsvn_sat [mg]

-a—— Chosen reference epoch [mg] in

1ms GPS Acquisition assistance
[GPS TOW t[ms] (" 9997 9998 9999 10000 X_10001 X 10002 X_ 10003
~0.6383 ms——» [
Predicted SV#1 2 21 992! 2 24 2 2
At timetsv_1[ms]
Reference _ GANSS Reference M easurement for SV#1
Location Exemplary calculation of GPS TOW = 10000 ms (a multiple of 80 ms)
predicted tsv Code Phase ~ 0.6383 ms
tsv = t+Atsv-1 Integer Code Phase = 10000 — 9922 = 78 ms
T: propagation delay from SV to MS .
P . Pagaliol & Exemplary calculation of the expected tsv_1 [ms]
Atsv: clock bias .
intheMS
tsv_1 = GPSTOW - Integer Code Phase + Code Phase =
10000 — 78 + 0.6383 = 9922.6383 ms

KPredictedSV#N_SAT( 9924 X 9925 9926 X 9927 X 9928 X 9929 X 9930 )

time tsv_nsat [ms] — |-—— ~0.7849
~0. ms

Figure A.4b. Exemplary calculations of some GANSS Reference Measurement fields with respect to
GPS TOW.

GANSS _Signal_ID

Thisfield specifiesthe GNSS signal type. Absence of GANSS Signal_ID indicates Galileo L1 OS signal in Galileo
case. The supported signals for Galileo are listed in Table A.43.1.

Num_Sat
Thisfield specifies the number of satellitesin GANSS Reference Measurement Information element.
Doppler (0" order term)

Thisfield contains the Doppler (0" order term) value. A positive valuein Doppler defines the increase in satellite signal
frequency due to velocity towards the MS. A negative value in Doppler defines the decrease in satellite signal
frequency due to velocity away from the MS.

Doppler isgiven in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of the assisted
signal.

Thisfield is mandatory.
Doppler (1% order term)

Thisfield contains the Doppler (1% order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the MS. A negative value defines the rate of decrease in satellite signal frequency
due to acceleration away from the MS.,
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Doppler (1% order term) is given in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of
the assisted signal.

Thisfield isoptional.

Doppler Uncertainty

Thisfield contains the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary MSis
in the range "Doppler — Doppler Uncertainty” to "Doppler + Doppler Uncertainty”. Thisfield isoptional. If Doppler
Uncertainty (together with Doppler 1% order term) is omitted, the terminal shall interpret Doppler Uncertainty as greater
than +/-40 m/s.

Doppler Uncertainty is given in unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal
wavelength of the assisted signal.

Permitted Values: 2.5 m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer nin the range 0-4 according to the
formulain Table A.52.

Code Phase

Thisfield contains code phase, in units of milliseconds, in the range from 0 to 1 millisecond scaled by the nominal
chipping rate of the GNSS signal, where increasing values of the field signify increasing predicted signal code phases,
as seen by areceiver at the Reference Location at the GANSS Reference Time. The Reference Location would typically
be an apriori estimate of the MSlocation. Thisfield is mandatory.

Range. 0 - (1-2%% ms
Integer Code Phase

Thisfield contains integer code phase (expressed modulo 128 ms) currently being transmitted at the GANSS Reference
Time, as seen by areceiver at the Reference Location. Thisfield is mandatory.

Range: 0-127 ms
Code Phase Search Window

Thisfield contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated M S location but not any uncertainty in GANSS Reference Time. It is defined such that the expected code
phase isin the range "Code Phase - Code Phase Search Window" to "Code Phase + Code Phase Search Window" given
in units of milliseconds. This field is mandatory.

Range: 0-31 (i.e. 0.002 - 2,000 ms according to following table)
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Table A.53: Code Phase Search Window Parameter Format

CODE_PHASE_SEARCH_WINDOW Code Phase Search Window [ms]
‘00000’ No information
‘00001 0,002
‘00010 0,004
‘00011 0,008
‘00100 0,012
‘00101 0,016
‘00110 0,024
'00111' 0,032
‘01000 0,048
‘01001 0,064
‘01010 0,096
‘01011 0,128
‘01100 0,164
‘01101 0,200
‘01110 0,250
‘01111 0,300
10000 0,360
'10001 0,420
'10010 0,480
'10011 0,540
'10100 0,600
'10101 0,660
'10110' 0,720
'10111 0,780
'11000 0,850
'11001' 1,000
'11010 1,150
'11011 1,300
'11100 1,450
‘11101 1,600
11110 1,800
11111 2,000

Azimuth

Thisfield contains the azimuth angle. An angle of x degrees means the satellite azimuth aisin therange (x < a<
x+11.25) degrees. Thisfield is optional.

Range: 0 - 348.75 degrees.
Elevation

Thisfield contains the elevation angle. An angle of y degrees means the satellite elevation eisin therange (y < e<
y+11.25) degrees except for y = 78.75 where the range is extended to include 90 degrees. Thisfield is optional.

Range: 0 - 78.75 degrees

GANSS Almanac M odel
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These fields specify the coarse, long-term model of the satellite positions and clocks. These fields are given in

Table A.54. GANSS Almanac Modd is useful for receiver tasks that require coarse accuracy, such as determining
satellite visibility. The model isvalid for up to few weeks, typicaly. Since it is along-term model, the field should be
provided for all satellitesin the GNSS constellation.

Table A.54: GANSS Almanac Model (per-satellite fields - ) = Positive range only)

Parameter | #Bits | Scale Factor | Units | Incl
The following fields occur once per message
Num_Sats Total 6 1 M
Week Number 8 1 weeks M
SV_ID_Mask 36 1 M
Toa 8 2" s O (note 1)
10D, 2 O (note 1)

This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using Keplerian Parameters
-16

e 11 2 dimensionless M
di 11 2 semi-circles M
OMEGADOT 11 2% semi-circles/sec M
SV Health KP 4 dimensionless M
delta A™? 17 27 meters™” M
OMEGA, 16 2P semi-circles M
I3 16 2 semi-circles M
Mg 16 2 semi-circles M
afo 14 2 seconds M
afy 11 2% sec/sec M

NOTE 1: All of these field shall be present together, or none of them shall be present.

Num_Sats Total

Thisfield specifies the total number of satellitesin GANSS Almanac Model.
Range: 1 - 36

Week Number

Thisfield specifies the Almanac reference week number in GNSS specific system time to which the Almanac
Reference Time T, is referenced.

Range: 0 - 255
SV_ID_Mask

Thisfield specifies a 36-bit bit field that definesthe SV_ID"s of the satellitesincluded in GANSS Almanac Model. The
satellite specific amanacs are ordered in GANSS Almanac Model according to the SV_ID_Mask, starting from the
smallest SV_ID firgt, the greatest SV_ID last.

Tea

Thisfield specifies the Almanac Reference Time common to al satellitesin GANSS Almanac Model Using Keplerian
Parameters given in GNSS specific system time.

10D,
This field specifies the | ssue-Of-Data common to al satellitesin GANSS Almanac Model Using Keplerian Parameters.
SV Health_KP

Thisfield specifiesthe SV Health status in GANSS Almanac Model Using Keplerian Parameters. In Galileo case this
field shall contain the I/NAV health status bits.

GANSSUTC Model

The GANSS UTC Moddl field contains a set of parameters needed to relate GNSS system time to Universal Time
Coordinate (UTC). All of the fieldsin the GANSS UTC Model are mandatory when the field is present.
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Table A.55: GANSS UTC Model

Parameter # Bits Scale Factor Units Incl.
Ay 24 20 sec/sec C
Ao 32 2% seconds C
tot 8 2™ seconds C
WN; 8 1 weeks C
At s 8 1 seconds C
WN_Lse 8 1 weeks C
DN 8 1 days C
At sk 8 1 seconds C
A.4.2.7 GANSS Carrier-Phase Measurement Request Element

This element is optional and controls if the MS should return carrier-phase measurements in GANSS Measurement
Information IE or not to the SMLC. The inclusion of this parameter implies use of measure Position Request. The
description is found in sub-chapter 2.2.4d.

A.4.2.8 GANSS TOD - GSM Time Association Request Element
This element is optional and controlsif the MS should return GANSS TOD - GSM Time Association Measurements or

not to the SMLC. The inclusion of this parameter implies use of measure Position Request. The description isfound in
sub-chapter 2.2.4e.

A.5 Assistance Data Acknowledgement

A5.1 General

The MS sends the Assistance Data Acknowledgement component to the SMLC to indicate that it has received the
whole Assistance Data component.

A.6 Protocol Error

A.6.1 General

This component is used by the receiving entity (SMLC or MS) to indicate to the sending entity, that there is a problem
that prevents the receiving entity to receive a complete and understandable component.

This component has the following values:

‘0" Undefined;

1" Missing Component;

‘2" Incorrect Data;

‘3" Missing Information Element or Component Element;
‘4" Message Too Short;

‘5" Unknown Reference Number.

A.6.2 Extended Reference IE

This |E shall be included in any Protocol Error message if and only if an Extended Reference |E was received in the
corresponding previous Measure Position Request or Assistance Data message.

NOTE: For reasons of backward compatibility, a Release 4 or earlier MS will not include this |E.

The Extended Reference | E contains the following elements.
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SMLC code: an integer in the range 0-63. The value returned by atarget MSin a Protocol Error message shall
equal the value received from the SMLC in the earlier Measure Position Request or Assistance Data

message.

Transaction ID:  an integer in the range 0-262143 distinguishing different RRLP transactionsin different MSs
currently being served by the sasme SMLC. The value returned by atarget MSin a Protocol Error
message shall equal the value received from the SMLC in the earlier Measure Position Request or
Assistance Data message.

A7 Positioning Capability Request

A7.1 General

The SMLC sends the Positioning Capability Request component to the M S to request the M'S positioning capabilities,
types of assistance data supported and any assistance data that may be needed. It contains the following elements.

Table A.56: Positioning Capability Request component content

Element Type/Reference Presence
Extended Reference Extended Reference M
2.2.5

A.8 Positioning Capability Response

A.8.1 General

The Positioning Capability Response is a RRLP component from the MS to the network. It is the response to the
Positioning Capability Request. It contains the following elements.

Table A.57: Positioning Capability Response component content

Element Type/Reference Presence
Extended Reference Extended Reference 2.2.5 M
Positioning Capabilities Positioning Capabilities 8.2.1 M
Assistance Data Supported Assistance Data Supported 8.2.2 0]
Assistance Data Needed Assistance Data Needed 8.2.3 0]

A.8.2 Elements

A.8.2.1 Positioning Capabilities

This element indicates the positioning methods and other positioning capabilities supported by the MS. The inclusion of
this element is mandatory.

The MS may indicate support for non-GANSS position methods and/or GANSS position methods. The MSindicates its
support for non-GANSS position methods using a bit string with one bit representing each method, set to oneif the
method is supported and zero if it is not. The following Non-GANSS Position Methods can be identified:

- MSAssisted E-OTD;
- MSBased E-OTD;

- MSAssisted GPS;

- MSBased GPS;

- Standalone GPS.
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The MS indicates its support for GANSS position methods by providing the parameters shown in Table A.58 for each
GANSS system supported.

Table A.58: GANSS Position Method Support

GANSS Position Method Parameters
GANSS_ID
GANSS Position Method Types
GANSS Signals

GANSS_ID
Range: 0-7

Thisfield indicates the GANSS. The supported GANSS are defined in sub-clause A.4.2.6.2. Absence of thisfield
indicates Galileo.

GANSS Position Method Types

For each supported GANSS system, the M S shall indicate which method types are supported. Thisis represented using
abit string with one bit per method type where a one value indicates support and a zero value no support. The following
GANSS Method Types can be identified:

- MS Assisted;
- MS Based;
- Standalone.

GANSS Signals

For each supported GANSS system, the M S shall indicate which signals are supported. Thisis represented using a bit
string with one bit per signal where a one val ue indicates support and a zero value no support. The individual signals
are denoted generically assignal 1, signal2 etc. inthe ASN.1 in clause 5.1. Table A.59 shows the signal correspondence
for each defined GANSS system. Unfilled table entries indicate no assignment and shall either not be included or set to
zero if included.

Table A.59: GANSS Signal Correspondence

GANSS System | Signal 1 | Signal 2 | Signal 3 | Signal 4 | Signal5 | Signal 6 | Signal 7 | Signal 8
Galileo El Eba E5b E6 E5a+E5b

The MS shall also indicate whether it supports multiple measurement sets for the MS Assisted position methods listed
below. Thisis represented using a hit string with one bit representing each position method which is set to aone if
multiple measurement sets are supported for that method and to a zero if not. The following MS Assisted Position

M ethods associated with Multiple Measurement Sets can be identified:

- E-OTD;
- GPS
- GANSS

A.8.2.2 Assistance Data Supported

This element indicates the types of assistance data that the MS supports for GPS and GANSS. In the case of GPS,
support for each of the following types of assistance data can be individually indicated using a bit string in which a one
value indicates support and a zero no support. The following GPS Assistance I ndications can be identified:

- Almanac;

- UTC model;
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- lonospheric Model;

- Navigation Model;

- DGPS Corrections;

- Reference Location;

- Reference Time;

- Acquisition Assistance;
- Red Time Integrity.

In the case of GANSS, support for each of the following types of common assistance data is indicated using a bit string
in which each bit represents one type of assistance data and is set to a one to indicate support and a zero to indicate no
support. The following Common GANSS Assistance Indications can be identified:

-  GANSS Reference Time;
- GANSS Reference Location;
- GANSS lonospheric Model.

The MSindicates its support for assistance data specific to each GANSS system by providing the parameters shown in
Table A.60 for each GANSS system supported.

Table A.60: GANSS Assistance Support

GANSS Assistance Parameters
GANSS ID
GANSS Assistance

GANSS_ID
Range: 0-7

Thisfield indicates the GANSS. The supported GANSS are defined in sub-clause A.4.2.6.2. Absence of thisfield
indicates Galileo.

GANSS Assistance

Supported GANSS Assistance datais indicated using a bit string in which each bit represents one type of assistance
dataand is set to a one to indicate support and a zero to indicate no support. The following types of Specific GANSS
Assistance I ndications can be identified.

- GANSS Real Time Integrity;

- GANSS Differential Corrections,

- GANSS Almanac;

- GANSS Reference Measurement | nformation;
- GANSS Navigation Model;

- GANSSTime Model GNSS-UTC;

- GANSS Time Model GNSS-GNSS;

- GANSS Data Bit Assistance.
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A.8.2.3 Assistance Data Needed

This element indicates the types of assistance data that the MS may need to obtain alocation estimate or positioning
measurements. The MS shall use this | E to indicate to the SMLC all the supported assistance data types for which the
MS does not have current versions using the assistance data request | Es defined in 3GPP TS 49.031. The SMLC can
then decide which subset of these assistance data typesif any to download. The |E is encoded using the request for
assistance data | Es defined for GPS and GANSS in 3GPP TS 49.031.
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Annex B (informative):
Change History

Meeting# Tdoc CR |Rev Subject/Comment New
Version
GP-06 GP-011880 |008 1 Rel-5 version based on 4.2.0. 5.0.0
Introduction of LCS for GPRS to RRLP (Rel-5)
GP-07 GP-012170 (024 Editorial Corrections 5.1.0
GP-07 GP-012309 (028 "Expected" Multiframe Offset 5.1.0
GP-07 GP-011983 |014 1 Corrections to Rough RTD, Multiframe Offset and Expected OTD 5.1.0
ranges.
GP-07 GP-012031 |018 Caorrection to Toc and Toe ephemeris parameters 5.1.0
GP-07 GP-012029 |016 Addition of extension field to assistance data component and some 5.1.0
ASN.1 corrections.
GP-07 GP-012220 |026 RRLP - Remove references to NSS based SMLC 5.1.0
GP-07 GP-012032 019 RRLP - Incomplete interpretation of Assistance Data 5.1.0
GP-07 GP-012847 (030 2 Correction of Reference Frame in Location Information Element 5.1.0
GP-07 GP-012033 |022 RRLP - Correction of Error Handling Procedures 5.1.0
GP-07 - - Missing table headings included 5.1.0
GP-08 GP-020071 (031 1 TOM Protocol Header Definition for LCS for GPRS 5.2.0
GP-08 GP-020434 |033 3 Addition of an extended Reference ID to LCS RRLP Messages 5.2.0
GP-08 GP-020490 |047 4 Correction to OTD Measurement Response 5.2.0
GP-09 GP-020547 |057 Usage of "Systeminfolndex" by the MS in E-OTD measurement 5.3.0
reporting
GP-09 GP-020677 |052 Removing condition to Control Header parameter 5.3.0
GP-09 GP-020709 (035 3 Clarification and Correction of DGPS Data Fields 5.3.0
GP-09 GP-021224 1032 3 Final Response Indication in RRLP for Uplink Pseudo-segmentation 5.3.0
GP-09 GP-021266 [055 2 Correction of syntax faults in the ASN.1 5.3.0
GP-10 GP-021351 (062 ASN.1 Faults in GPS Assistance Data 5.4.0
GP-10 GP-021355 (064 ASN.1 Faults in GPS Measurement Parameters 5.4.0
GP-10 GP-021708 |060 Correction to Extended Reference IE sub-clause 5.4.0
GP-10 GP-021917 |066 1 Clean up of downlink segmentation concept 5.4.0
GP-10 GP-022107 |055 6 Correction of syntax faults in the ASN.1 5.4.0
GP-11 GP-022600 |068 1 Correction of Pseudo Range Correction range 5.5.0
GP-11 GP-022647 |069 1 Corrections to GPS Assistance Data Element 5.5.0
GP-15 GP-031160 |072 1 Correction of the definition of the Real Time Integrity Field for A-GPS  [6.0.0
GP-16 GP-032272 |075 3 Correction of RRLP Pseudo-Segmentation Description 6.1.0
GP-18 GP-040424 083 1 Definition of code and Doppler search windows for MS assisted A-GPS 16.2.0
GP-18 GP-040434 (089 1 Clarification to signalling for conventional GPS location method 6.2.0
GP-19 GP-040842 |086 2 Definition of code and Doppler search windows for MS assisted A-GPS [6.3.0
GP-19 GP-040821 |094 Correction to encoding of A-GPS Doppler Uncertainty 6.3.0
GP-19 GP-040822 |095 Correction and Clarification of A-GPS Doppler Uncertainty 6.3.0
GP-20 GP-041673 |100 4 Clarification of GPSTOW in Reference Time 6.4.0
GP-20 GP-041294 103 3 Correction of inconsistencies between RRLP and MAP specification 6.4.0
GP-20 GP-041297 [106 Correction of A-GPS Doppler0, Dopplerl, Azimuth, Elevation 6.4.0
GP-21 GP-042126 |117 1 Define rules for pseudo-segmentation of A-GPS Assistance Data 6.5.0
GP-22 GP-042578 120 3 Correction of relation between GSM Reference Frame and GPS TOW (6.6.0
to achieve high-accuracy timing assistance for AGPS
GP-22 GP-042691 |123 4 Correction of the Real-Time Integrity field 6.6.0
GP-22 GP-042321 (127 1 Correction of allowed RRLP GPS reference location shapes for 6.6.0
compatibility and consistent operation
GP-23 GP-050414 131 1 Correction of the ASN.1 code 6.7.0
GP-23 GP-050372 |132 Corrections to units in Navigation Model 6.7.0
GP-24 GP-051159 [134 4 Enabling the Providing of Velocity 7.0.0
GP-25 GP-051532 |0138 |1 Specification of MS Assisted A-GPS assistance data use when 7.1.0
Reference Location uncertainty is large
GP-27 GP-052490 |0142 Correction to the velocity request encoding 7.2.0
GP-27 GP-052491 (0143 Fractional Chips definition contradiction 7.2.0
GP-32 GP-062407 (0145 |4 A-GNSS support to RRLP 7.3.0
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Meeting# Tdoc CR |Rev Subject/Comment New
Version
GP-33 GP-070123 (0148 Addition of Mandatory Response Time element in Measure Position 7.4.0
Request
GP-34 GP-070963 |0152 Correction to GANSS Reference Time 7.5.0
GP-34 GP-070962 |0154 |1 Correction to GANSS Reference Measurement Assistance 7.5.0
GP-34 GP-070979 |0162 |1 Addition of Positioning Capability Transfer in RRLP 7.5.0
GP-34 GP-070983 |0163 |1 Time ambiguity on GANSS resolution on GANSS measurements 7.5.0
GP-34 GP-070839 |0164 Clarification for RRLP pseudo-segmentation 7.5.0
GP-34 GP-070844 10168 Correction to GPS Time Assistance Measurements |IE 7.5.0
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