ETSI TS 144 031 v10.0.0 o11-05)

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 10.0.0 Release 10)

m
I L I I
x& G S mfinlo
GLOBAL SYSTEM| FOR
= ™ MOBILE COMMUNICATIONS

—

D




3GPP TS 44.031 version 10.0.0 Release 10 1 ETSI TS 144 031 V10.0.0 (2011-05)

Reference
RTS/TSGG-0244031va00

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 2011.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™, TIPHON™, the TIPHON logo and the ETSI logo are Trade Marks of ETSI registered
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.
LTE™ is a Trade Mark of ETSI currently being registered
for the benefit of its Members and of the 3GPP Organizational Partners.
GSM® and the GSM logo are Trade Marks registered and owned by the GSM Association.

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 10.0.0 Release 10 2 ETSI TS 144 031 V10.0.0 (2011-05)

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 10.0.0 Release 10 3 ETSI TS 144 031 V10.0.0 (2011-05)

Contents

INtellectual Property RIGNES.... ..ottt b e b nr e nen e 2
0 Yo (o SRS 2
0= 11 o SOOI 5
1 o010 PR 6
11 REFEIEICES ... ettt ettt sttt sttt et et et e st e besee et e aeeseeae e e eateseeeEeeReeheeneenseeeeeeeteeaeereeneeneentens 6
12 Y o] = V7= 0] 1 USSR 7
2 FUNCLIONEIITY OF PrOTOCOL ... ...iitiieiieeieee et nr e nene e 7
21 GBNENEL ...ttt b e bR R e e R R R e R e eRe R £ e R e e e e R SR e eR e Rt R e e R e e e e e e e e benae b e e e e e s 7
2.2 POSItioN MEASUFEMENE PrOCEOUNE.......coueiiieiieieetete sttt sttt b ettt s e e e b bt ebe s e s et seeebesaeeneeneenean 8
2.3 Assistance Data DeliVery PrOCEAUIE ...........ocieiiee ettt sttt e st aesraesseesreesreesneeneenneans 9
2.3a Positioning Capability Transfer PrOCEAUIE. ..........c.ueiee ettt saeeae s e naesnaesseeaean 9
24 (70T ) IO TSROSO PSPPSR 10
25 Error Handling PrOCEOUNES........c.oiuiieiriieiest ettt b et b et b et sb et b e bbbt e ens 10
251 (€71 O S 10
251a MESSAGE TOO SNOMT ...ttt ettt b bbb bt b e e bt b e e e bt b e e bt b e se et eb e st et et e st 10
252 UNKNOWN REFEIENCE NUMDEY ... .ottt et st see e e besaesbe e e eneeneens 10
253 Missing Information Element or Component EIEMENT ..........ccouveiiiriienereese e 11
254 1ol (= ol D - PR PP PRSPPSO 11
255 e 0= =0l @0 g! o0 1= o [ 11
256 70T ) ISP 12
257 RS o T @] 170 = | 12
258 UNFOrESEEN COMPONENL ......c.veiieeieeesieeseesteesteeeeeeesseesseetees e estesssesseesseesaeesaeeseenseasseaseessenssensenssensesnsssneesnes 12
25.8a LI e 001 o 1 TP 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
3 IMIESSAJE SEIUCLUIE ...ttt ettt r et h e s bR e e e se e eme e e e sh e e an e s nesaeenneene e e e neeennenrenreas 13
31 General Format of RRLP IMESSA0E. .......c.oiuiieiiieieie ettt ettt sb e e 13
3.2 REFEIENCE NUMDEY TE ... ot b et e e et b e bt sh et e e et b e bt s aeene e e e e e 14
3.3 (0] .00 01 gT= 0| I 1 TSP 15
4 L0001 070] 07 o1 £ SPR 15
4.1 MEASUIE POSITION REGUESE ..ottt bbbttt bbbt b b 16
4.2 MEASUrE POSITION RESPONSE.........cuiitiieiirtiiettrieet ettt b et b bbbt b bt b e b e e st b et eb e e 16
43 F S L = (ol DL - 16
4.4 Assistance Data ACKNOWIBAGEMENT ..ottt b e bbb b eb e neseene s 17
45 0110w o =l (o) P 17
4.6 Positioning Capability REQUEST ..ottt bbb 17
4.7 Positioning Capability RESPONSE.......c.uiiiiiiiee ettt s e et e e teeseeesaesaeesseesteenseensenneennes 18
5 Elements Of COMPONENES.........ceiiieiieceeie ettt ettt st s et e st e e e e steeae e besaeessesteenseseeeneesenreas 18
51 V0 I 7= T o] USSR 18
6 TOM Protocol Header for RRLP TraNSPOM ........coviiiiiiieieeieeeeeeesesi st 51
6.1 LT 0T PSSR 51
6.2 Remaining Octets of TOM Protocol Header fOr RRLP..........cocoiiiiiiereeereeeeseeee s 51
Annex A (informative): Description of COMPONENTS........ccviiiiriiririeriese e 53
Al 011 0o 1 o o 53
A.2 MEBSUIE POSITION REQUESE ......c.eieeiiitieet ittt bbbt b et b et b e eb e ens 53
A.21 (71 SR 53
A.2.2 BIEIMEIES ...ttt bbb et bt b eb e e ae e s e e e e s et bt sh e eb e e aeen e e e e bt nbeeheebe e e enne e 53
A221 Positioning INStrUCtIONS EIEMENT ........ccveiice ettt e snaenreennees 53
A.221la GANSS Positioning Method EIEMENL...........coiieii et sna e snees 55
A.2.2.2 E-OTD Reference BTS for Assistance Data EIement .........c.ooeeeeieienineneneseeeee e 55
A.2.2.3 E-OTD Measurement Assistance Data El@mMeNnt ..o 56
A.2.24 E-OTD Measurement Assistance Data for System Information List Element..........cccooeovincninnncns 58

ETSI



3GPP TS 44.031 version 10.0.0 Release 10 4 ETSI TS 144 031 V10.0.0 (2011-05)

A.2.24a GPS Time Assistance Measurement ReqUESt lemMENt ...........ccveuvreereeieeie e 60
A.2.2.4b GPS Reference Time Uncertainty €lemMENt .........cc.oocvviieeieieee e e e 61
A.2.2.4c VelOCity REQUESE ElEMENL ......oceeiceieieeee ettt e e et e e e teetesneesneesneesneenseenneans 61
A.2.2.4d GANSS Carrier-Phase Measurement Request Element ............cocveieiieiecce e 61
A.2.2.4e GANSS TOD - GSM Time Association Request Element ..........coccvvv e ieeve e 61
A.2.2.4f REQUITE RESPONSE TIME ..c.uiiiii e ceeeseeste et e e ste e st e ste e steeee et e eseesseesse e seenseenseeseesneesaeesseenseenseenseans 61
A.2.2.49 GANSS Multi-frequency Measurement Request ElemMent ..........c.oovvireeieneeneneeseeeeseeeee e 61
A.225 EXIENAEO REFEIENCE I E.......o oottt ettt et e s s e s ae e e ae e sbeenteeaeesaeesbeesreetens 62
A3 M EBSUIE POSITION RESPOMSE. ... ettt b et h e e bbbt b e bt sb e eb e bt s e ne bt st e e eb e e ens 62
A3l GENEN@l... .ottt ettt ettt e bt et et e et e s e e she e she e abeeteeaeeeheeebeeabeeabeeateeheeaheeareebeebeeareeaeeeheeateebeeateereanreaaes 62
A.3.2 B EIMENES ..ottt ettt et e et e b et e e be e be e beeteeaeesheeeheeteeteeabeeaeeahaeateeabeeareeareerennreeans 63
A321 MUILIPIE SELS EIEMIENL ......ceieieee ettt te e ste e ae s esneesae e teeneeeneesnaennaesreesenns 63
A.3.2.2 Reference BTS [dentity EIE@MENL.........cooii ittt e e nnees 63
A.3.2.3 E-OTD Measurement Information EIEMENE............ccoiiiiiiiiiineeee e 64
A.3.2.3a E-OTD Measurement Extended Information EI@mMENt...........cocoeeiieieiineiineneeeee e 68
A.3.24 Location INfOrmation EIEMENE .........coeiiiiiie ettt s sb e e 69
A.3.25 GPS Measurement Information EIEMENT ..........cooiiiiiiriieeee e 70
A.3.2.6 Location Information Error EIEMENT..........coeo it sttt e re e b saeas 74
A.3.2.6a GPS Time Assistance MeasurementS EIE@MENT ..........cocveiiiiiiiiceeceeeeie et 74
A.3.2.6b VElOCitY ESHIMELE EIEMENE.........ciiiieiiite ettt sttt st b e 75
A.3.27 EXIENAEO REFEIENCE I E..... .ottt ettt et et e e e s e e s ae e eaeesbeeateearesaeesbeesreetens 76
A.3.2.8 Uplink RRLP Pseudo Segmentation INiCaLiON ...........ccoueeririiiieieeee e eenens 76
A.3.29 GANSS Location INnformation EIEMEN ..........coeiiiiiicececeeeee ettt aees 76
A.3.2.10 GANSS Measurement INformation EIEMENL...........c.coiiiiiirieiee e 79
A.3.2.10.1 GANSS Generic Measurement Information EIemMent ..o 82
A4 ASSISEANCE DIBLA.......eeee ettt bbbt bt e e e bR bR e ae £ e R e b e AR e e e R e b e bR eaeene e e re s 85
A4l L= 0T o OSSPSR 85
A.A42 BIEIMENLS ...ttt bbb s e bbb e e aeea e e e e e et bt sh e eh e e Rt e Rt e e e b e beeheeb e e e enne e 86
A421 E-OTD Reference BTS for Assistance Data EIement ...........cooereeieieninene e 86
A422 E-OTD Measurement Assistance Data Element ...........oooveiiii et 86
A.423 E-OTD Measurement Assistance Data for System Information List Element..........ccocooeevincininnncns 86
A424 GPS AsSIStance Data EIEMENL..........couiiie ettt st re e s ar e e aaesaeeereesaees 86
A.424a GPS Time Assistance Measurement ReqUESE EIEMENT ..........covviriiiiieriieereeesieeeesee s 98
A.4.2.4b GPS Reference Time Uncertainty EIEMENT..........covviiieiriiesereesiesieese s 98
A.4.2.4c Additional GPS ASSISLANCE D@LA.........cierierieiiietieeeie ettt et b et ee et saeebe e e e 98
A.425 More Assistance Data To Be Sent EIEMENT ........cc.ooiiiiiiieeee e e 107
A.4.2.6 GANSS ASSISEANCE DALA.......veueevirieiete ettt sttt sttt se ettt e sae et eseeseebeseesesbesbeneesesteseenens 108
A4.26.1 GANSS COmMMON ASSISEANCE DAA......ccueeeeeiiesierierie ettt ettt b b e b s sbe e e s 108
A.4.26.2 GANSS GENENiC ASSISIANCE DA ... .cueivieieeieeierieie sttt b e e bt 111
A.4.2.7 GANSS Carrier-Phase Measurement Request Element ..o 141
A.428 GANSSTOD - GSM Time Association ReqUESt EIEMENT ..........coveeeieienereeese e 141
A5 Assistance Data ACKNOWIEBAGEMENT ..ot b et 141
AS5.1 (=0T - TSP S 141
A.6 PIOLOCOI ETTON ...ttt ettt ettt ettt et e ee e e e te e e ae e e be e be e st e eabeeaeeshaesbeesbeesseensesasesaeesteenseensesnsesseesseesseestnns 142
A.6.1 GENENAL.... .ottt ettt et et e et e e aeeshe e saeeehe e reebeeaeeeheeabe e te e teeabeehaesheeeaeeeheeabeebeebeeateereeareeares 142
A.6.2 EXIENAEA REFEIENCE TE ...ttt ettt be et e st e sbaesbeesaeeneesanesaeesaeebeentenns 142
A7 Positioning Capability REQUESL ..........coiueiieiiere ettt e s e s e e e teeaesneeenteensesnaesnaesraesnens 142
A71 (1= 0T - PSSP 142
A.8 Positioning Capability RESDONSE..........ciieiieieiie et e sttt e e te e te et e saesseesreesseenseentessaesneessaesaens 143
A81 (1= 0T - PSSP 143
A.8.2 BIEIMENLS ...t bbb et b e he b a e e e e e e e Rt bt s Rt e h e e e e b e b e e Rt benaeene e e nne e 143
AB821 POSItioNING CapalilitiES .....eevieieiie ettt et e e st et e e re e te e reeneeneeenes 143
A.8.2.2 ASSIStANCE DALA SUPPOITEA........evieeeeirtieeiest ettt bbbt b bt b et nb e b 144
A8.23 ASSIStANCE DAANEEUEA.........ocvicece ettt e sae e re b et e areeaaesreesreas 146
Annex B (informative): ChangE HISIONY ...ocviiceee et s 148
[ 11 (ST PURRRTR 149

ETSI



3GPP TS 44.031 version 10.0.0 Release 10 5 ETSI TS 144 031 V10.0.0 (2011-05)

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

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

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

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

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

The present document contains the definition of the 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.

o 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.

o 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, March 7",
2006.

[13] IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.

[14] IS-GPS-800, Navstar GPS Space Segment/User Segment L 1C Interfaces, March 31, 2008.

[15] Specification for the Wide Area Augmentation System (WAAS), US Department of

Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001.

[16] IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS,
Ver.1.0, June 17, 2008.

[17] Global Navigation Satellite System GLONASS Interface Control Document, Version 5, 2002.
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1.2 Abbreviations

For the purposes of the present document, the following abbreviations and the abbreviations given in 3GPP TR 21.905
or in 3GPP TS 43.059 apply.

ADR Accumulated Delta-Range
CNAV Civil Navigation
ECEF Earth-Centered, Earth-Fixed
ECI Earth-Centered-Inertial
EGNOS European Geostationary Navigation Overlay Service
FEC Forward Error Correction
GAGAN GPS Aided Geo Augmented Navigation
ICD Interface Control Document
GANSS Galileo and Additional Navigation Satellite Systems
GLONASS GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS Global Navigation Satellite System
IOD Issue of Data
LSB Least Significant Bit
MSAS Multi-functional Satellite Augmentation System
MSB Most Significant Bit
msd mean solar day
NAV Navigation
NICT National Institute of Information and Communications Technology
PZ-90 Parametry Zemli 1990 Goda — Parameters of the Earth Year 1990
QZSS Quasi-Zenith Satellite System
SBAS Space Based Augmentation System
)Y Space Vehicle
USNO US Naval Observatory
WAAS Wide Area Augmentation System
WGS-84 World Geodetic System 1984
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 Data;
- 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 M S and acknowledged
prior to the interruption of the positioning procedure by an event like handover, or by any other event that causesan MS

ETSI
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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 MS 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.

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

1. 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.

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

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

4. 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 Measure Position Reguest 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).

5. The MStriesto perform the requested location measurements, and possibly calculates it own position. When the
MS has location measurements, location estimate, or an error indication (measurements/l ocation 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
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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.

2.3 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
used as part of the Position Measurement Procedure, as described in sub-clause 2.2, then some assistance 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 SMLC using the MS Classmark 3 |E 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).
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SMLC MS

1. RRLP (Positioning Capability Request)

2. RRLP (Protocol Error)

3. RRLP (Positioning Capability Response)

Figure 2.3: Positioning Capability Transfer procedure

1. 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 message may contain indication of GANSS
positioning support.

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 understandabl e Positioning Capability Request component. The
RRL P 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.

3. 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.

2.4 (void)

2.5 Error Handling Procedures

251 General

In this sub-clause it is described how a receiving entity behaves in cases when it receives erroneous data or detects that
certain datais missing.

2.5.1a Message Too Short

When M S receives a RRLP message, that istoo short to contain all mandatory |IEs, the M S 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 IE shall not be included. The original sending entity that
receives the Protocol Error, may then resend the original message, or abort the procedure.

25.2 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, Positioning Capability Response or Protocol
Error component is received with a Reference Number that the SMLC has not sent in a Measure Position
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Request, Assistance Data or Positioning Capability Request component during a pending Position Measurement,
Assistance Data Delivery or Positioning Capability Transfer procedure.

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

- aMeasure Position Response, Positioning Capability 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 Reguest, the same Assistance Data or the same Positioning Capability Request component
during a pending Position Measurement, Assistance Data Delivery or Positioning Capability Transfer procedure.

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 SMLC shall assume that the target MSisfor Release 4 or
earlier and shall only verify the received Reference Number.

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 M S 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.

255 Repeated Component

When after the reception of a Measure Position Regquest 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 Request 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 Regquest components have different Reference Numbers or, if included,
different Extended Reference IEs or if one Measure Position Request 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 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 |Es 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.
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When after the reception of a Positioning Capability Request component, but before responding with a Positioning
Capability Response or a Protocol Error component, the M S receives a new RRLP message with the Positioning
Capability Request component, it acts as follows:

- if the old and new Positioning Capability Request components have the same Reference Number and the same
Extended Reference |E, the M S ignores the later component;

- if the old and new Positioning Capability Request components have different Reference Numbers or different
Extended Reference | Es, the MS aborts activity for the former component, starts to act according to the later
component and sends a response to that.

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;

256  (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.

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 Reguest.

When the SMLC sends a Assistance Data component to the MS, it starts atimer. If the timer expires before the SMLC
receives a Assistance Data Acknowledgement or Protocol Error component from the M S 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.

When the SMLC sends a Positioning Capability Request component to the M S, it starts atimer. If the timer expires
before the SMLC receives a Positioning Capability Response or Protocol Error component from the M S with the same
Reference Number and the same Extended Reference ID as in the sent component, it may abort the Positioning
Capability Transfer Procedure attempt or send a new Positioning Capability Request.

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, delivery of assistance data
or positioning capability transfer. The normal sequence of events for either procedure is defined in sub-clause 2.2, sub-
clause 2.3 or sub-clause?.3a, respectively. If the MSis engaged in an RRLP procedure and receives a correctly encoded
RRLP message from the SMLC that starts a new procedure, the MS 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
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- afina RRLP Assistance Data component (see sub-clause 2.3).

The SMLC shall indicate in all but the final component (M easure 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, RRLP-Messages and RRLP-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 letter 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:

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 M S and the network for all operations defined in the present document.
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Table 3.1.a: RRLP Message Format

RRLP-Messages
-- { RRLP-messages }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
MsrPosition-Req, MsrPosition-Rsp, AssistanceData,
ProtocolError, PosCapability-Req, PosCapability-Rsp

FROM
RRLP-Components -- { RRLP-Components }

PDU ::= SEQUENCE {
referenceNumber INTEGER (0..7),
component RRLP-Component

1

RRLP-Component ::= CHOICE {
msrPositionReq MsrPosition-Req,
msrPositionRsp MsrPosition-Rsp,
assistanceData AssistanceData,
assistanceDatalAck NULL,
protocolError ProtocolError,
posCapabilityReq PosCapability-Req,
posCapabilityRsp PosCapability-Rsp

1

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 has the 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:

in the Position Measurement procedure the SMLC shall select any number within the range 1- 7 that it is not
aready 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. |E 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 needsto send another Request (e.g. assistance data changes). Then the SMLC
can identify to which Request the Response is related to;

in the Assistance Data Delivery procedure the SMLC shall select any number within the range 1 - 7 that it is not
already using with the MS. The Reference Number serves as an identification of the Assistance Data component
that it sendsto the MS. When the M S responds either with the Assistance Data Acknowledgement component or
the Protocol Error component, it shall use the same Reference Number value if the Reference Number has been
obtained and, in the case of Protocol Error, if an Extended Reference ID was included by the SMLC, the same
Extended Reference ID to identify to which Assistance Data component it is responding. If the M S has not been
able to decode the Reference Number (e.g. IE missing), it shall use 'O’ as the Reference number in the response.

in the Position Capability Transfer procedure the SMLC shall select any number within therange 1 - 7 that it is
not already using with the MS. The Reference Number serves as an identification of the Positioning Capability
Request component that it sends to the MS. When the M S responds either with the Positioning Capability
Response component, or the Protocol Error component, it shall use the same Reference Number value if the
Reference Number has been obtained and the same Extended Reference ID value if that has been obtained to
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identify to which Positioning Capability Request component it is responding. 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.

- 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 MS.

- the SMLC shall use a different Reference Number to that in any RRLP component for which a response was not
received from the MS if the SMLC 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 all RRLP messages except Assistance Data Acknowledgement, the Reference Number | E 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 M S. In order to remain backward compatible, the receiving entity shall be ableto
receive Measure Position Request, M easure Position Response, Assistance Data and Protocol Error 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 given in 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-Components
-- { RRLP-Components }

DEFINITIONS AUTOMATIC TAGS ::=
BEGIN

IMPORTS
Ext-GeographicalInformation, VelocityEstimate
FROM
MAP-LCS-DataTypes {
itu-t identified-organization (4) etsi (0) mobileDomain (0)
gsm-Network (1) modules (3) map-LCS-DataTypes (25) versionlO (10)}

ExtensionContainer
FROM MAP-ExtensionDataTypes {
itu-t identified-organization (4) etsi (0) mobileDomain (0)
gsm-Network (1) modules (3) map-ExtensionDataTypes (21) versionlO (10)}

-- Add here other ASN.1l definitions presented below
-- 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-Components module

-- Measurement Position request component

MsrPosition-Req ::= SEQUENCE {
positionInstruct PositionInstruct,
referenceAssistData ReferenceAssistData OPTIONAL,
msrAssistData MsrAssistData OPTIONAL,
systemInfoAssistData SystemInfoAssistData OPTIONAL,
gps-AssistData GPS-AssistData OPTIONAL,
extensionContainer ExtensionContainer OPTIONAL,

ey
-- Release 98 extension element

rel98-MsrPosition-Reg-extension Rel98-MsrPosition-Reqg-Extension OPTIONAL,
-- Release 5 extension element

rel5-MsrPosition-Reg-extension Rel5-MsrPosition-Reg-Extension OPTIONAL,
-- Release 7 extension element

rel7-MsrPosition-Reg-extension Rel7-MsrPosition-Reg-Extension OPTIONAL

}

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-Components module

-- Measurement Position response component

MsrPosition-Rsp ::= SEQUENCE {
multipleSets MultipleSets OPTIONAL,
referenceldentity Referenceldentity OPTIONAL,
otd-MeasureInfo OTD-MeasureInfo OPTIONAL,
locationInfo LocationInfo OPTIONAL,
gps-MeasureInfo GPS-MeasurelInfo OPTIONAL,
locationError LocationError OPTIONAL,
extensionContainer ExtensionContainer OPTIONAL,

ey
-- Release extension here
rel-98-MsrPosition-Rsp-Extension

Rel-98-MsrPosition-Rsp-Extension OPTIONAL,
rel-5-MsrPosition-Rsp-Extension
Rel-5-MsrPosition-Rsp-Extension OPTIONAL,

-- When RRLP pseudo-segmentation is used, rel-5-MsrPosition-Rsp-Extension
-- and other possible future extensions should be the ones included in
-- the 2nd MsrPosition-Rsp component.
rel-7-MsrPosition-Rsp-Extension
Rel-7-MsrPosition-Rsp-Extension OPTIONAL

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-Components module

-- Assistance Data component

AssistanceData ::= SEQUENCE {

referenceAssistData ReferenceAssistData OPTIONAL,

msrAssistData MsrAssistData OPTIONAL,

systemInfoAssistData SystemInfoAssistData OPTIONAL,

gps-AssistData GPS-AssistData OPTIONAL,

moreAssDataToBeSent MoreAssDataToBeSent OPTIONAL, -- If not present, interpret as only
-- Assistance Data component used to
-- deliver entire set of assistance
-- data.

extensionContainer ExtensionContainer OPTIONAL,

-- Release extension here

rel98-AssistanceData-Extension Rel98-AssistanceData-Extension OPTIONAL,

rel5-AssistanceData-Extension Rel5-AssistanceData-Extension OPTIONAL,
rel7-AssistanceData-Extension Rel7-AssistanceData-Extension OPTIONAL

}

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-Components module

-- Protocol Error component

ProtocolError ::= SEQUENCE {
errorCause ErrorCodes,
extensionContainer ExtensionContainer OPTIONAL,

-- Release extensions here
rel-5-ProtocolError-Extension Rel-5-ProtocolError-Extension OPTIONAL

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 and optionally indicating
GANSS positioning support. This component is defined as follows:

Table 4.6.a: Positioning Capability Request

-- add this definition to RRLP-Components module

-- Positioning Capability request component

PosCapability-Reqg ::= SEQUENCE {
extended-reference Extended-reference,
gANSSPositionMethods GANSSPositionMethods OPTIONAL,
extensionContainer ExtensionContainer OPTIONAL,
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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 M S 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-Components module

-- Positioning Capability response component

PosCapability-Rsp ::= SEQUENCE {
extended-reference Extended-reference,
posCapabilities PosCapabilities,

-- assistanceSupported shall be included if and only if any of the assistance data is supported

assistanceSupported AssistanceSupported OPTIONAL,
assistanceNeeded AssistanceNeeded OPTIONAL,
extensionContainer ExtensionContainer OPTIONAL,

The elements of this component are defined in clause 5.

5 Elements of Components

5.1 ASN.1 Description

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-Components module
-- Position instructions

PositionInstruct ::= SEQUENCE {
-- Method type
methodType MethodType,
positionMethod PositionMethod,
measureResponseTime MeasureResponseTime,
useMultipleSets UseMultipleSets,
environmentCharacter EnvironmentCharacter OPTIONAL
}
MethodType ::= CHOICE ({
msAssisted AccuracyOpt, -- accuracy is optional
msBased Accuracy, -- accuracy is mandatory
msBasedPref Accuracy, -- accuracy is mandatory
msAssistedPref Accuracy -- accuracy is mandatory

}

-- Accuracy of the location estimation
AccuracyOpt ::= SEQUENCE ({
accuracy Accuracy OPTIONAL
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-- The values of this field are defined in 3GPP TS 23.032 (Uncertainty code)
Accuracy ::= INTEGER (0..127)

-- Position Method
PositionMethod ::= ENUMERATED
eotd (0),
gps (1),
gpsOrEOTD (2)

-- Measurement request response time
MeasureResponseTime ::= INTEGER (0..7)

-- useMultiple Sets, FFS!

UseMultipleSets ::= ENUMERATED
multipleSets (0), -- multiple sets are allowed
oneSet (1) -- sending of multiple is not allowed

-- Environment characterization

EnvironmentCharacter ::= ENUMERATED {
badArea (0), -- bad urban or suburban, heavy multipath and NLOS
notBadArea (1), -- light multipath and NLOS
mixedArea (2), -- not defined or mixed environment

-- E-OTD reference BTS for Assitance data IE

ReferenceAssistData ::= SEQUENCE {
bcchCarrier BCCHCarrier, -- BCCH carrier
bsic BSIC, -- BSIC
timeSlotScheme TimeSlotScheme, -- Timeslot scheme
btsPosition BTSPosition OPTIONAL

}

-- ellipsoid point and
-- ellipsoid point with altitude and uncertainty ellipsoid shapes are supported
BTSPosition ::= Ext-GeographicalInformation

-- RF channel number of BCCH
BCCHCarrier ::= INTEGER (0..1023)

-- Base station Identity Code
BSIC ::= INTEGER (0..63)

-- Timeslot scheme

TimeSlotScheme ::= ENUMERATED {
equalLength (0),
variousLength (1)

-- Time slot (modulo)
ModuloTimeSlot ::= INTEGER (0..3)

-- E-OTD measurement assistance data IE
-- The total number of neighbors in this element (MsrAssistData)
-- and in SystemInfoAssistData element (presented neighbors
-- can be at a maximum 15!)
MsrAssistData ::= SEQUENCE {
msrAssistList SeqOfMsrAssistBTS
}

SeqOfMsrAssistBTS ::= SEQUENCE (SIZE(1l..15)) OF MsrAssistBTS
MsrAssistBTS ::= SEQUENCE {
bcchCarrier BCCHCarrier, -- BCCH carrier
bsic BSIC, -- BSIC
multiFrameOffset MultiFrameOffset, -- multiframe offset
timeSlotScheme TimeSlotScheme, -- Timeslot scheme
roughRTD RoughRTD, -- rough RTD value

-- Location Calculation Assistance data is moved here
calcAssistanceBTS CalcAssistanceBTS OPTIONAL
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-- Multiframe offset

MultiFrameOffset ::= INTEGER (0..51)

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

-- Rough RTD value between one base station and reference BTS

RoughRTD ::= INTEGER (0..1250)

-- The RoughRTD value 1250 shall not be encoded by the transmitting entity and shall
-- be treated by the receiving entity as 0.

-- E-OTD Measurement assistance data for system information List IE
-- The total number of base stations in this element (SystemInfoAssistData
-- presented neighbors) and in MsrAssistData element can be at a maximum 15.

SystemInfoAssistData ::= SEQUENCE
systemInfoAssistList SeqOfSystemInfoAssistBTS
SeqOfSystemInfoAssistBTS::= SEQUENCE (SIZE(1l..32)) OF SystemInfoAssistBTS

-- whether n.th is present or not ?

SystemInfoAssistBTS ::= CHOICE {
notPresent NULL,
present AssistBTSData

}

-- Actual assistance data for system information base station

AssistBTSData ::= SEQUENCE {
bsic BSIC, -- BSIC
multiFrameOffset MultiFrameOffset, -- multiframe offset
timeSlotScheme TimeSlotScheme, -- Timeslot scheme
roughRTD RoughRTD, -- rough RTD value

-- Location Calculation Assistance data
calcAssistanceBTS CalcAssistanceBTS OPTIONAL

-- E-OTD Location calculation assistance data,
-- CalcAssistanceBTS element is optional not subfields

CalcAssistanceBTS ::= SEQUENCE {
fineRTD FineRTD, -- fine RTD value between base stations
referenceWGS84 ReferenceWGS84 -- reference coordinates

}

-- Coordinates of neighbour BTS, WGS-84 ellipsoid

ReferenceWGS84 ::= SEQUENCE {
relativeNorth RelDistance, -- relative distance (south negative)
relativeEast RelDistance, -- relative distance (west negative)
-- Relative Altitude is not always known
relativeAlt RelativeAlt OPTIONAL -- relative altitude

-- Fine RTD value between this BTS and the reference BTS
FineRTD ::= INTEGER (0..255)

-- Relative north/east distance
RelDistance ::= INTEGER (-200000..200000)

-- Relative altitude
RelativeAlt ::= INTEGER (-4000..4000)

-- Measure position response IEs
-- Reference Identity
-- Multiple sets

MultipleSets ::= SEQUENCE {
-- number of reference sets
nbrOfSets INTEGER (2..3),

-- This field actually tells the number of reference BTSs
nbrOfReferenceBTSs INTEGER (1..3),

-- This field is conditional and included optionally only if
-- nbrOfSets is 3 and number of reference BTSs is 2.
referenceRelation ReferenceRelation OPTIONAL
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-- Relation between refence BTSs and sets

ReferenceRelation ::= ENUMERATED ({
secondBTSThirdSet (0), -- 1st BTS related to 1st and 2nd sets
secondBTSSecondSet (1), -- 1st BTS related to 1lst and 3rd sets
firstBTSFirstSet (2) -- 1lst BTS related to 1lst set

}

-- Reference BTS Identity, this element contains number of
-- BTSs told nbrOfReferenceBTSs field in Multiple sets element)

ReferenceIdentity ::= SEQUENCE ({
-- Reference BTS list
refBTSList SeqOfReferenceIdentityType
SeqgOfReferenceldentityType ::= SEQUENCE (SIZE(1l..3)) OF ReferenceldentityType

-- Cell identity

ReferenceIdentityType ::= CHOICE ({
bsicAndCarrier BSICAndCarrier, -- BSIC and Carrier
ci CellID, -- Cell ID, LAC not needed
requestIndex RequestIndex, -- Index to Requested Neighbor List
systemInfoIndex SystemInfoIndex, -- Index to System info list, this type of ref. identity
-- shall not be used by the MS unless it has received
-- the SystemInfoAssistData from the SMLC for this cell.
ciAndLAC CellIDAndLAC -- CI and LAC
1
BSICAndCarrier ::= SEQUENCE {
carrier BCCHCarrier,
bsic BSIC
1
RequestIndex ::= INTEGER (1..16)
SystemInfoIndex ::= INTEGER (1..32)
CellIDAndLAC ::= SEQUENCE {
referencelAC LAC, -- Location area code
referenceCI CellID -- Cell identity
1
CellID ::= INTEGER (0..65535)
LAC ::= INTEGER (0..65535)

-- OTD-MeasureInfo

OTD-MeasureInfo ::= SEQUENCE {
-- Measurement info elements, OTD-MsrElement is repeated number of times
-- told in nbrOfReferenceBTSs in MultipleSets, default value is 1
otdMsrFirstSets OTD-MsrElementFirst,

-- if more than one sets are present this element is repeated
-- NumberOfSets - 1 (-1 = first set)
otdMsrRestSets SeqOfOTD-MsrElementRest OPTIONAL

}
SeqOfOTD-MsrElementRest ::= SEQUENCE (SIZE(1l..2)) OF OTD-MsrElementRest

-- OTD measurent information for 1 set

OTD-MsrElementFirst ::= SEQUENCE {
refFrameNumber INTEGER (0..42431), -- Frame number modulo 42432
referenceTimeSlot ModuloTimeSlot,
toaMeasurementsOfRef TOA-MeasurementsOfRef OPTIONAL,
stdResolution StdResolution,
taCorrection INTEGER (0..960) OPTIONAL, -- TA correction

-- measured neighbors in OTD measurements
otd-FirstSetMsrs SeqgOfOTD-FirstSetMsrs OPTIONAL

}

SeqOfOTD-FirstSetMsrs ::= SEQUENCE (SIZE(1l..10)) OF OTD-FirstSetMsrs
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-- OTD measurent information 2 and 3 sets if exist

OTD-MsrElementRest ::= SEQUENCE {
refFrameNumber INTEGER (0..42431), -- Frame number modulo 42432
referenceTimeSlot ModuloTimeSlot,
toaMeasurementsOfRef TOA-MeasurementsOfRef OPTIONAL,
stdResolution StdResolution,
taCorrection INTEGER (0..960) OPTIONAL, -- TA correction

-- measured neighbors in OTD measurements
otd-MsrsOfOtherSets SeqOfOTD-MsrsOfOtherSets OPTIONAL

SeqOfOTD-MsrsOfOtherSets ::= SEQUENCE (SIZE(1..10)) OF OTD-MsrsOfOtherSets

-- Standard deviation of the TOA measurements from the reference BTS
TOA-MeasurementsOfRef ::= SEQUENCE {

refQuality RefQuality,

numOfMeasurements NumOfMeasurements

}

RefQuality ::= INTEGER (0..31) -- St Dev of TOA of reference as defined in annex
NumOfMeasurements ::= INTEGER (0..7) -- No. of measurements for RefQuality as defined in annex
StdResolution ::= INTEGER (0..3) -- Values of resolution are defined in annex
OTD-FirstSetMsrs ::= OTD-MeasurementWithID

-- Neighbour info in OTD measurements 0-10 times in TD measurement info

OTD-MsrsOfOtherSets ::= CHOICE ({
identityNotPresent OTD-Measurement,
identityPresent OTD-MeasurementWithID

}

-- For this OTD measurement identity is same as the identity of BTS
-- in the first set with same sequence number

OTD-Measurement ::= SEQUENCE {
nborTimeSlot ModuloTimeSlot,
eotdQuality EOTDQuality,
otdvalue OTDValue

}

-- This measurement contains the BTS identity and measurement

OTD-MeasurementWithID ::=SEQUENCE {
neighborIdentity NeighborIdentity,
nborTimeSlot ModuloTimeSlot,
eotdQuality EOTDQuality,
otdValue OTDValue
1
EOTDQuality ::= SEQUENCE {
nbrOfMeasurements INTEGER (0..7),
stdOfEOTD INTEGER (0..31)
1
NeighborIdentity ::= CHOICE ({
bsicAndCarrier BSICAndCarrier, -- BSIC and Carrier
ci CellID, -- Cell ID, LAC not needed
multiFrameCarrier MultiFrameCarrier, -- MultiFrameOffest and BSIC
requestIndex RequestIndex, -- Index to Requested Neighbor List
systemInfoIndex SystemInfoIndex, -- Index to System info list, this type of neighbour
-- identity shall not be used by the MS unless it has
-- received the SystemInfoAssistData from the SMLC for
-- this cell.
ciAndLAC CellIDAndLAC -- CI and LAC

}

-- Multiframe and carrier

MultiFrameCarrier ::= SEQUENCE {
bcchCarrier BCCHCarrier,
multiFrameOffset MultiFrameOffset

}

-- OTD measurement value for neighbour
OTDValue ::= INTEGER (0..39999)
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-- Location information IE

LocationInfo ::= SEQUENCE {
refFrame INTEGER (0..65535), -- Reference Frame number
-- If refFrame is within (42432..65535), it shall be ignored by the receiver
-- in that case the MS should provide GPS TOW if available
gpsTOW INTEGER (0..14399999) OPTIONAL, -- GPS TOW
fixType FixType,
-- 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
posEstimate Ext-GeographicalInformation

}

FixType ::= INTEGER ({
twoDFix (0),
threeDFix (1)

}o(0..1)

-- GPS-Measurement information
GPS-MeasureInfo ::= SEQUENCE {
-- Measurement info elements
-- user has to make sure that in this element is number of elements
-- defined in reference BTS identity
gpsMsrSetList SeqOfGPS-MsrSetElement

SeqOfGPS-MsrSetElement ::= SEQUENCE (SIZE(1..3)) OF GPS-MsrSetElement

-- OTD measurent information 1-3 times in message

GPS-MsrSetElement ::= SEQUENCE {
refFrame INTEGER (0..65535) OPTIONAL, -- Reference Frame number
gpsTOW GPSTOW24b, -- GPS TOW

-- Note that applicable range for refFrame is 0 - 42431
--N_SAT can be read from number of elements of gps-msrList
gps-msrList SeqOfGPS-MsrElement
-- 24 bit presentation for GPSTOW
GPSTOW24b ::= INTEGER (0..14399999)

-- measured elements in measurement parameters field

SeqOfGPS-MsrElement ::= SEQUENCE (SIZE(1l..16)) OF GPS-MsrElement
GPS-MsrElement ::= SEQUENCE {
satelliteID SatellitelID, -- Satellite identifier
cNo INTEGER (0..63), -- carrier noise ratio
doppler INTEGER (-32768..32767), -- doppler, mulltiply by 0,2
wholeChips INTEGER (0..1022), -- whole value of the code phase measurement
fracChips INTEGER (0..1024), -- fractional value of the code phase measurement

-- a value of 1024 shall not be encoded by the sender
-- the receiver shall consider a value of 1024 to be
-- invalid data

mpathIndic MpathIndic, -- multipath indicator

pseuRangeRMSErr INTEGER (0..63) -- index

}

-- Multipath indicator

MpathIndic ::= ENUMERATED {
notMeasured (0),
low (1),
medium (2),
high (3)
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-- Location error IE

LocationError ::= SEQUENCE {
locErrorReason LocErrorReason,
additionalAssistanceData AdditionalAssistanceData OPTIONAL,
LocErrorReason ::= ENUMERATED {

unDefined (0),

notEnoughBTSs (1),
notEnoughSats (2),
eotdLocCalAssDataMissing (3),
eotdAssDataMissing (4),
gpsLocCalAssDataMissing (5),
gpsAssDataMissing (6),
methodNotSupported (7),
notProcessed (8),
refBTSForGPSNotServingBTS (9),
refBTSForEOTDNotServingBTS (10),

notEnoughGANSSSats (11),
ganssAssDataMissing (12),
refBTSForGANSSNotServingBTS (13)

1
-- exception handling:
-- an unrecognized value shall be treated the same as value 0
-- defines additional assistance data needed for any new location attempt
-- MS shall retain any assistance data already received
AdditionalAssistanceData ::= SEQUENCE {
gpsAssistanceData GPSAssistanceData OPTIONAL,
extensionContainer ExtensionContainer OPTIONAL,
ganssAssistanceData GANSSAssistanceData OPTIONAL
1
GPSAssistanceData ::= OCTET STRING (SIZE (1..maxGPSAssistanceData))
-- GPSAssistanceData has identical structure and encoding to octets 3 to n of the
-- GPS Assistance Data IE in 3GPP TS 49.031
maxGPSAssistanceData INTEGER ::= 40
GANSSAssistanceData ::= OCTET STRING (SIZE (1..maxGANSSAssistanceData))
-- GANSSAssistanceData has identical structure and encoding to octets 3 to n of the
-- GANSS Assistance Data IE in 3GPP TS 49.031
maxGANSSAssistanceData INTEGER ::= 40

-- Protocol Error Causes
ErrorCodes ::= ENUMERATED {
unDefined (0),
missingComponet (1),
incorrectData (2),
missingIEorComponentElement (3),
messageTooShort (4),
unknowReferenceNumber (5),

=

-- exception handling:
-- an unrecognized value shall be treated the same as value 0

-- GPS assistance data IE
GPS-AssistData ::= SEQUENCE {

controlHeader ControlHeader
1
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-- More Assistance Data To Be Sent IE
-- More Assistance Data Components On the Way indication for delivery of an entire set of assistance
-- data in multiple Assistance Data components.

MoreAssDataToBeSent ::= ENUMERATED {
noMoreMessages (0), -- This is the only or last Assistance Data message used to deliver
-- the entire set of assistance data.
moreMessagesOnTheWay (1) -- The SMLC will send more Assistance Data messages or a final RRLP

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

-- Control header of the GPS assistance data
ControlHeader ::= SEQUENCE {

-- Field type Present information

referenceTime ReferenceTime OPTIONAL,
refLocation RefLocation OPTIONAL,
dgpsCorrections DGPSCorrections OPTIONAL,
navigationModel NavigationModel OPTIONAL,
ionosphericModel IonosphericModel OPTIONAL,
utcModel UTCModel OPTIONAL,
almanac Almanac OPTIONAL,
acquisAssist AcquisAssist OPTIONAL,

realTimeIntegrity SeqgOf-BadSatelliteSet OPTIONAL

}

ReferenceTime ::= SEQUENCE ({
gpsTime GPSTime,
gsmTime GSMTime OPTIONAL,
gpsTowAssist GPSTOWAssist OPTIONAL

-- GPS Time includes week number and time-of-week (TOW)

GPSTime ::= SEQUENCE ({
gpsTOW23b GPSTOW23Db,
gpsWeek GPSWeek

-- GPSTOW, range 0-604799,92, resolution 0,08 sec, 23-bit presentation
GPSTOW23b ::= INTEGER (0..7559999)

-- GPS week number
GPSWeek ::= INTEGER (0..1023)

-- GPSTOWAssist consists of TLM message, Anti-spoof flag, Alert flag, and 2 reserved bits in TLM
Word

-- for each visible satellite.

-- N_SAT can be read from number of elements in GPSTOWAssist

GPSTOWAssist ::= SEQUENCE (SIZE(1..12)) OF GPSTOWAssistElement
GPSTOWAssistElement ::= SEQUENCE {

satelliteID SatelliteID,

tlmWord TLMWord,

antiSpoof AntiSpoofFlag,

alert AlertFlag,

tlmRsvdBits TLMReservedBits
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-- TLM Word, 14 bits
TLMWord ::= INTEGER (0..16383)

-- Anti-Spoof flag

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

-- Reserved bits in TLM word, MSB occurs earlier in TLM Word transmitted by satellite
TLMReservedBits ::= INTEGER (0..3)

GSMTime ::= SEQUENCE {
bcchCarrier BCCHCarrier, -- BCCH carrier
bsic BSIC, -- BSIC
frameNumber FrameNumber,
timeSlot TimeSlot,
bitNumber BitNumber

-- Frame number
FrameNumber ::= INTEGER (0..2097151)

-- Time slot number
TimeSlot ::= INTEGER (0..7)

-- Bit number

BitNumber ::= INTEGER (0..156)

-- Reference Location IE
Reflocation ::= SEQUENCE ({

threeDLocation Ext-GeographicalInformation
}

-- DGPS Corrections IE

DGPSCorrections ::= SEQUENCE {
gpsTOW INTEGER (0..604799), -- DGPS reference time
status INTEGER (0..7),
-- N_SAT can be read from number of elements of satList
satList SegOfSatElement

}

SeqgOfSatElement ::= SEQUENCE (SIZE (1..16)) OF SatElement

-- number of correction for satellites
SatElement ::= SEQUENCE ({
satelliteID SatellitelID,

--- Sequence number for ephemeris

iode INTEGER (0..239),
-- User Differential Range Error
udre INTEGER (0..3),

-- Pseudo Range Correction, range is
-- -655,04 - +655,04,
pseudoRangeCor INTEGER (-2047..2047),

-- Pseudo Range Rate Correction, range is
-- -4,064 - +4,064,
rangeRateCor INTEGER (-127..127),

-- Delta Pseudo Range Correction 2

deltaPseudoRangeCor2 INTEGER (-127..127), -- This IE shall be ignored by the receiver and
-- set to zero by the sender

-- Delta Pseudo Range Correction 2

deltaRangeRateCor2 INTEGER (-7..7), -- This IE shall be ignored by the receiver and
-- set to zero by the sender

-- Delta Pseudo Range Correction 3

deltaPseudoRangeCor3 INTEGER (-127..127), -- This IE shall be ignored by the receiver and
-- set to zero by the sender

-- Delta Pseudo Range Correction 3

deltaRangeRateCor3 INTEGER (-7..7) -- This IE shall be ignored by the receiver and
-- set to zero by the sender

}

SatelliteID ::= INTEGER (0..63) -- identifies satellite
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-- Navigation Model IE

NavigationModel ::= SEQUENCE {
navModelList SeqOfNavModelElement

}

-- navigation model satellite list

SeqgOfNavModelElement ::= SEQUENCE (SIZE(1l..16)) OF NavModelElement
NavModelElement ::= SEQUENCE {

satelliteID SatellitelID,

satStatus SatStatus -- satellite status

}

-- the Status of the navigation model

SatStatus ::= CHOICE ({
-- New satellite, new Navigation Model
newSatelliteAndModelUC UncompressedEphemeris,

-- Existing satellite, Existing Navigation Model
oldSatelliteAndModel NULL,

-- Existing satellite, new Navigation Model
newNaviModelUC UncompressedEphemeris,

}

-- Uncompressed satellite emhemeris and clock corrections

UncompressedEphemeris ::= SEQUENCE {
ephemCodeOnL2 INTEGER (0..3),
ephemURA INTEGER (0..15),
ephemSVhealth INTEGER (0..63),
ephemIODC INTEGER (0..1023),
ephemL2Pflag INTEGER (0..1),
ephemSF1Rsvd EphemerisSubframelReserved,
ephemTgd INTEGER (-128..127),
ephemToc INTEGER (0..37799),
ephemAF2 INTEGER (-128..127),
ephemAF1 INTEGER (-32768..32767),
ephemAFO0 INTEGER (-2097152..2097151),
ephemCrs INTEGER (-32768..32767),
ephemDeltaN INTEGER (-32768..32767),
ephemMO0 INTEGER (-2147483648..2147483647),
ephemCuc INTEGER (-32768..32767),
ephemE INTEGER (0..4294967295),
ephemCus INTEGER (-32768..32767),
ephemAPowerHalf INTEGER (0..4294967295),
ephemToe INTEGER (0..37799),
ephemFitFlag INTEGER (0..1),
ephemAODA INTEGER (0..31),
ephemCic INTEGER (-32768..32767),
ephemOmegaA0 INTEGER (-2147483648..2147483647),
ephemCis INTEGER (-32768..32767),
ephemIO INTEGER (-2147483648..2147483647),
ephemCrc INTEGER (-32768..32767),
ephemW INTEGER (-2147483648..2147483647),
ephemOmegaADot INTEGER (-8388608..8388607),
ephemIDot INTEGER (-8192..8191)

}

-- Reserved bits in subframe 1 of navigation message

EphemerisSubframelReserved ::= SEQUENCE {
reservedl INTEGER (0..8388607), -- 23-bit field
reserved?2 INTEGER (0..16777215), -- 24-bit field
reserved3 INTEGER (0..16777215), -- 24-bit field
reserved4 INTEGER (0..65535) -- le-bit field
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-- Ionospheric Model IE

IonosphericModel ::= SEQUENCE {

alfao INTEGER (-128..127),
alfal INTEGER (-128..127),
alfa2 INTEGER (-128..127),
alfa3s INTEGER (-128..127),
betal INTEGER (-128..127),
betal INTEGER (-128..127),
beta2 INTEGER (-128..127),
beta3 INTEGER (-128..127)

}

-- Universal Time Coordinate Model

UTCModel ::= SEQUENCE {
utcAl INTEGER (-8388608..8388607),
utcAo INTEGER (-2147483648..2147483647),
utcTot INTEGER (0..255),
utcWNt INTEGER (0 255)
utcDeltaTls INTEGER (- 12 .127),
utcWN1lsf INTEGER (0. 255)
utcDN INTEGER (-128..127),
utcDeltaTlsf INTEGER (-128..127)

}

-- Almanac, Long term model
-- NOTE: These are parameters are subset of the ephemeris
-- NOTE: But with reduced resolution and accuracy
Almanac ::= SEQUENCE ({
alamanacWNa INTEGER (0..255), -- Once per message

-- navigation model satellite list.
-- The size of almanacList is actually Nums_Sats Total field
almanacList SegOfAlmanacElement

}

SegOfAlmanacElement ::= SEQUENCE (SIZE(l..64)) OF AlmanacElement

-- Almanac info once per satellite

AlmanacElement ::= SEQUENCE {
satelliteID SatellitelID,
almanacE INTEGER (0..65535),
alamanacToa INTEGER (0..255),
almanacKsii INTEGER (- 32768 .32767),
almanacOmegaDot INTEGER (-32768..32767),
almanacSVhealth INTEGER (0..255),
almanacAPowerHalf INTEGER (0..16777215),
almanacOmegal INTEGER (- 8388608 .8388607),
almanacW INTEGER (-8388608..8388607),
almanacMO INTEGER (-8388608..8388607),
almanacAF0 INTEGER (-1024..1023),
almanacAF1l INTEGER (-1024..1023)

}

-- Acquisition Assistance
AcquisAssist ::= SEQUENCE ({

-- Number of Satellites can be read from acquistList
timeRelation TimeRelation,

-- Acquisition assistance list
-- The size of Number of Satellites is actually Number of Satellites field
acquisList SeqOfAcquisElement

}

SeqOfAcquisElement ::= SEQUENCE (SIZE(1..16)) OF AcquisElement

-- the relationship between GPS time and air-interface timing

TimeRelation ::= SEQUENCE {
gpsTOW GPSTOW23Db, -- 23b presentation
gsmTime GSMTime OPTIONAL
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-- data occuring per number of satellites
AcquisElement ::= SEQUENCE {
svid SatellitelID,

-- Doppler Oth order term,

-- -5120,0 - 5117,5 Hz (= -2048 - 2047 with 2,5 Hz resolution)
doppler0 INTEGER (-2048..2047),
addionalDoppler AddionalDopplerFields OPTIONAL,
codePhase INTEGER (0..1022), -- Code Phase
intCodePhase INTEGER (0..19), -- Integer Code Phase
gpsBitNumber INTEGER (0..3), -- GPS bit number
codePhaseSearchWindow INTEGER (0..15), -- Code Phase Search Window
addionalAngle AddionalAngleFields OPTIONAL

1

AddionalDopplerFields ::= SEQUENCE {

-- Doppler 1lst order term, -1,0 - +0,5 Hz/sec
-- (= -42 + (0 to 63) with 1/42 Hz/sec. resolution)

dopplerl INTEGER (0..63),

dopplerUncertainty INTEGER (0..7)
-- a sender shall not encode any DopplerUncertainty value in the range 5 to 7
-- a receiver shall ignore any value between 5 and 7.

}

AddionalAngleFields ::= SEQUENCE ({
-- azimuth angle, 0 - 348,75 deg (= 0 - 31 with 11,25 deg resolution)
azimuth INTEGER (0..31),
-- elevation angle, 0 - 78,75 deg (= 0 - 7 with 11,25 deg resolution)
elevation INTEGER (0..7)

}

-- Real-Time Integrity
-- number of bad satellites can be read from this element
SeqOf-BadSatelliteSet ::= SEQUENCE (SIZE(l..16)) OF SatelliteID

-- Extension Elements

-- Release 98 Extensions here
Rel98-MsrPosition-Reg-Extension ::= SEQUENCE {
rel98-Ext-ExpOTD Rel98-Ext-ExpOTD OPTIONAL, -- ExpectedOTD extension
gpsTimeAssistanceMeasurementRequest NULL OPTIONAL,
gpsReferenceTimeUncertainty GPSReferenceTimeUncertainty OPTIONAL

-- Further R98 extensions here

}
Rel98-AssistanceData-Extension ::= SEQUENCE {
rel98-Ext-ExpOTD Rel98-Ext-ExpOTD OPTIONAL, -- ExpectedOTD extension

gpsTimeAssistanceMeasurementRequest NULL OPTIONAL,
gpsReferenceTimeUncertainty GPSReferenceTimeUncertainty OPTIONAL

-- Further R98 extensions here

-- Release 98 ExpOTD extension

Rel98-Ext-ExpOTD ::= SEQUENCE {
-- If MsrAssistBTS is included in message, msrAssistData-R98-ExpOTD shall be included.
msrAssistData-R98-ExpOTD MsrAssistData-R98-ExpOTD OPTIONAL,

-- If SystemInfoAssistaData is included in message, systemInfoAssistData-R98-ExpOTD shall be
-- included.

systemInfoAssistData-R98-ExpOTD SystemInfoAssistData-R98-ExpOTD OPTIONAL
}

-- MsrAssistData R98 extension
MsrAssistData-R98-ExpOTD ::= SEQUENCE
msrAssistList-R98-ExpOTD SeqOfMsrAssistBTS-R98-ExpOTD

-- Indexes in SeqOfMsrAssistBTS-R98-ExpOTD refer to SeqOfMsrAssistBTS

-- If the index exceeds the SegOfMsrAssistBTS range or if there is other

-- inconsistencies between the BTS indices, the MS shall apply protocol

-- error cause incorrectData

SeqOfMsrAssistBTS-R98-ExpOTD ::= SEQUENCE (SIZE(1..15)) OF MsrAssistBTS-R98-ExpOTD
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-- This element completes MsrAssistBTS IE

MsrAssistBTS-R98-ExpOTD ::= SEQUENCE {
expectedOTD ExpectedOTD,
expOTDUncertainty ExpOTDUncertainty

}

-- SystemInfoAssistData R98 extension
SystemInfoAssistData-R98-ExpOTD ::= SEQUENCE {
systemInfoAssistListR98-ExpOTD SeqOfSystemInfoAssistBTS-R98-ExpOTD

-- SeqgOfSystemInfoAssistBTS-R98-ExpOTD index refer to SeqOfSystemInfoAssistBTS

-- If the index exceeds the SegOfSystemInfoAssistBTS range or if there is other

-- inconsistencies between the BTS indices, the MS shall apply protocol

-- error cause incorrectData

SeqOfSystemInfoAssistBTS-R98-ExpOTD ::= SEQUENCE (SIZE(1l..32)) OF SystemInfoAssistBTS-R98-ExpOTD

-- whether n.th is present or not ?
SystemInfoAssistBTS-R98-ExpOTD ::= CHOICE {
notPresent NULL,
present AssistBTSData-R98-ExpOTD

}

-- This element completes AssistBTSData IE

AssistBTSData-R98-ExpOTD ::= SEQUENCE {
expectedOTD ExpectedOTD,
expOTDuncertainty ExpOTDUncertainty -- Uncertainty of expected OTD

}

-- Expected OTD value between nbor base station and reference BTS

-- at MS's current estimated location.

ExpectedOTD ::= INTEGER (0..1250)

-- The ExpectedOTD value 1250 shall not be encoded by the transmitting entity and
-- shall be treated by the receiving entity as 0.

-- Uncertainty of Exptected OTD in bits

ExpOTDUncertainty ::= INTEGER(O0..7)

-- Release 98 extensions

GPSReferenceTimeUncertainty ::= INTEGER (0 .. 127) -- Coding according to Annex
GPSTimeAssistanceMeasurements ::= SEQUENCE {

referenceFrameMSB INTEGER (0 .. 63) OPTIONAL, -- MSB of frame number

gpsTowSubms INTEGER (0 .. 9999) OPTIONAL, -- in units of 100ns, for MS based AGPS
deltaTow INTEGER (0 .. 127) OPTIONAL, -- for MS assisted AGPS

gpsReferenceTimeUncertainty GPSReferenceTimeUncertainty OPTIONAL

Rel-98-MsrPosition-Rsp-Extension ::= SEQUENCE {

-- First extension to Release 98
rel-98-Ext-MeasureInfo SEQUENCE {

otd-MeasureInfo-R98-Ext OTD-MeasureInfo-R98-Ext OPTIONAL
1

timeAssistanceMeasurements GPSTimeAssistanceMeasurements OPTIONAL
-- Further R98 extensions here

-- This is an addition to OTD-MeasureInfo element defined in original message,

-- If OTD-MeasureInfo is absent, or if one or more OTD-MsrElementRest are present
-- OTD-MeasureInfo-R98-Ext shall be absent.

-- OTD-MeasureInfo-R98-Ext

OTD-MeasureInfo-R98-Ext ::= SEQUENCE {
-- Measurement info elements
otdMsrFirstSets-R98-Ext OTD-MsrElementFirst-R98-Ext
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-- OTD measurement information Ext for the first set only

OTD-MsrElementFirst-R98-Ext ::= SEQUENCE {
-- additional measured neighbors in OTD measurements
otd-FirstSetMsrs-R98-Ext SeqOfOTD-FirstSetMsrs-R98-Ext OPTIONAL
}
SeqOfOTD-FirstSetMsrs-R98-Ext ::= SEQUENCE (SIZE(1l..5)) OF OTD-FirstSetMsrs
Rel-5-MsrPosition-Rsp-Extension ::= SEQUENCE {

extended-reference Extended-reference OPTIONAL,

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

-- received from the SMLC in a Measure Position Request. When included, the value sent
-- by the MS shall equal the value received from the SMLC.

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

otd-MeasureInfo-5-Ext OTD-MeasureInfo-5-Ext OPTIONAL,

ulPseudoSegInd UlPseudoSegInd OPTIONAL, -- Included when uplink RRLP
-- Pseudo-segmentation is used, not included when no uplink pseudo-segmentation is used

-- Possibly more extensions for Release 5 here later

}

Extended-reference ::= SEQUENCE
smlc-code INTEGER (0..63),
transaction-ID INTEGER