ETSITS 129 171 v19.0.0 2025-10)

I ETSI 7T _ \\\

TECHNICAL SPECIFICATION

Digital cellular telecommunications system (Phase 2+) (GSM);
Universal Mobile Telecommunications System (UMTS);
LTE;

Location Services (LCS);

LCS Application Protocol (LCS-AP)
between the Mobile Management Entity (MME)
and Evolved Serving Mobile Location Centre (E-SMLC);
SLs interface
(3GPP TS 29.171 version 19.0.0 Release 19)

~

& ADVANCED

)

A GLOBAL INITIATIVE



3GPP TS 29.171 version 19.0.0 Release 19 1 ETSI TS 129 171 V19.0.0 (2025-10)

Reference
RTS/TSGC-0429171vj00

Keywords
GSM,LTE,UMTS

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 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fithess
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 29.171 version 19.0.0 Release 19 2 ETSI TS 129 171 V19.0.0 (2025-10)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-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 IPR online database.

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

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

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

ETSI


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

3GPP TS 29.171 version 19.0.0 Release 19 3 ETSI TS 129 171 V19.0.0 (2025-10)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
0= Yo o RS 6
1 o0 o< TP P URUP PRSPPSO 8
2 L= 1= 1= U 8
3 Definitions and abbreVIGtiONS...........cceeiiiicece et b e e et sae e e re s reeeesreenes 9
31 D= T aT] (0] TP P TR PRTUPTPPURRSI 9
3.2 ADDIEVIBLIONS ...ttt et bbbt a et e e e b e sh e e b e b e e he e s e e e e besheeb e e Rt e R e et e e e bt sheebenneeneennen 9
4 FUNCLIONEL OVEIVIEIW ...ttt ettt ettt st e st et ebe et e e st e e sae e s aeeeaeeenbeeteesbeesbeesaeesnteenteeseenseennns 10
4.1 GENEIAl ..ottt et e et e et e et e e be e te e ee e e eheeeteebeebeeateehteaheeaheeabeeabeeteeaeeaaeeareeabeenteenteeaeeereenteenres 10
5 LCS-AP MESSAgE TIaNSPOM. ... eeeveeieerieriuereteesteesseesseessessssesseesseessesssesssessnsessseessessssssnsssnsesssesnsesssesssesses 10
51 GBNENEL ...t et h e h b h ke E R £ oA e R e Ee R e R £ SR e e R £ e R e R e EeARe SR e e Reeh e e e e b e Rt eRe bt eneenee e enns 10
5.2 o 0Tore] B IR = 1 oo S 10
5.3 USB0E OFf SCTP ASSOCIBLIONS. ....ccuvieveeeieeteesteeteetestesaesteesteestesaeseesseesseeseesseassesseeseesseessesssessesssessseesseenseensenns 11
6 Oy Y (01000 U (=R 11
6.1 GENEIAl ..ottt e et e et et e e be e teeee et e ehe e bt ebeeabeeabeehteaheeaheeabeeabeeteaaeeaheeateebeenreenteeaeeereesreenres 11
6.2 Procedures APPlICADIE IO LCS-AP ..ottt 12
6.2.1 LOCALTION SEIVICE REGUESE ..ottt b ettt b et b e et e b e et b e bbb 12
6.2.1.1 GENEIA ...ttt ettt e et e st et e et e e et et e eheeeaeeebe e be e beeateaheeaheesheebeeaeeeaeeabeeteeareeareeaeesreenrens 12
6.2.1.2 SUCCESSFUL OPEIBLION. ...ttt sttt b e b b e bbb bbb bt b e eb e b e s bbb et b e e e 12
6.2.1.3 UNSUCCESSFUI OPEIELION .....eeveeieeieesie ettt et te e te st e s e e e steetesseesseesneesse e seenseensesnaesneesseesnnns 13
6.2.2 Location INformation EXCRaNGE ........cocve ettt et e n e e 14
6.2.2.1 Connection Oriented INfOrmMation TranNSFEr .........ccoiiiiiiii e 14
6.2.2.1.1 LC T g1 - PSS 14
6.2.2.1.2 SUCCESSF Ul OPEIBLION .......eeieeeieeesie et eee st et e e e st e s e seesreeteesaeeseeeseesteenteesteeseesseesneesreesseenseeseans 14
6.2.2.1.3 ADNOIMEL CONAITIONS ...ttt bbbt b e e e et e b e e e e e s 15
6.2.2.2 Connectionless INformMation TraNSFEN ..........coiiii ittt reesaeas 15
6.2.2.2.1 (1= 0T - ORI RRPSO 15
6.2.2.2.2 SUCCESSFUL OPEIBLION......eevieeiitieeeert ettt bbbt b et eb e b 15
6.2.2.2.3 UNSUCCESST UL OPEIELION.......eviueetiitiietert ettt ettt sttt b bbbt e sb st b et bt enis 15
6.2.2.2.4 ADBNOIMAl CONAITIONS ...ttt et e et e e b e saaesbeesbe e beentesnnesnneenns 16
6.2.3 CIphering KEYS DEIIVENY .....c.viceiiceieeiee ettt ettt et e e s aesae e sreesaeeae e e e sseassaesseesseenseesenneennes 16
6.2.3.1 LC T o1 = TR 16
6.2.3.2 SUCCESSI Ul OPEIBLION. ... eeieeeeieieeieetesee s et e e et e st e e e s e eteesteeseesseesteeteessesseesaeesaeesseenseansesnsensenssenssnns 16
6.2.3.3 UNSUCCESSFUI OPEIELION .....eeveeieeieesie ettt ettt st e s e e e teentesseesseesneesseenseenseensesneenneesneennnns 16
6.3 (o= o (0] gl 01 o (0] == 17
6.3.1 LOCELION ADOIT ...ttt bbbt e e et b e she bt et e e e e e nb et ehe b e e e ennennea 17
6.3.1.1 (1= 0T - SRS UROPROS 17
6.3.1.2 INOFMIBL OPEIBLION ...ttt ettt b et b e b e b e b e seeb e eb e s e b e e b e se e bt ebese e st se e e et e sbe e ebenbennenea 17
6.3.1.3 ADBNOIMAl CONAITIONS....... oottt e sttt e e beeatesreesbeesaeessesaeesaeesaeesseenseensenns 17
6.3.2 L = SRS 17
6.3.2.1 (1= 0T - SRS UROPRSS 17
6.3.2.2 INOFMIBL OPEIBLION ...ttt ettt b et b e b e b e b e seeb e eb e s e b e e b e se e bt ebese e st se e e et e sbe e ebenbennenea 18
6.3.2.3 ADNOIMEL CONAITIONS.......eetiiteiteeieeeee ettt bbbt b bt e et b e e b e s b e saeere e e e e es 18
6.4 T o) g = o oo R 18
6.4.1 ADNOIMEL CONAITIONS.......etiieitieiie et et bt bt bt h e et e see e e b e sbeebesaeene e e enrees 18
6.4.2 (@11 4 [ o TSRS 18
7 LCS-AP Messages and MESSAgE FOMMELS.........covruirierierieriesieie ettt 19
7.1 GENEIAl ..ottt et e e e et e et e e be e te e ee et e ehe e bt e beebeeateehteaheeaheeabeeabeeteaaeeaheeareebeenteenteeaeeeneesteenres 19
7.2 MESSAGE FOIMIBLS. ...t s s e e e s s e b e e b ae e s h e e s a e e s n e e ne e ne e e sae e 19
7.3 LCS AP MESSAJES.......coueeueeteitiite sttt ettt r ettt h et e a e s et R e s bt b e st e s e e e e R e e R eR e R e et e ae e s e n e n e Rt R e e e neen e s 19

ETSI



3GPP TS 29.171 version 19.0.0 Release 19 4 ETSI TS 129 171 V19.0.0 (2025-10)

731
732
7.3.3
734
7.3.5
7.3.6
7.3.7
7.3.8
7.39
74
74.1
742
743
744
745
7.4.6
747
74.8
749
7.4.10
7411
74.12
7.4.13
74.14
7.4.15
7.4.16
7.4.17
7.4.18
7.4.19
7.4.20
74.21
7.4.22
7.4.23
7.4.24
7.4.25
7.4.26
74.27
7.4.28
7.4.29
7.4.30
7.4.31
7.4.32
7.4.33
7.4.34
7.4.35
7.4.36
7.4.37
7.4.38
7.4.39
7.4.40
7.4.41
7.4.42
7.4.43
7.4.44
7.4.45
7.4.46
7.4.47
7.4.48
7.5
751
752
7.5.3

LCS-AP LOCELION REQUESE IMESSAGE ...ttt sttt sttt ettt sbe et s b e et be et s be e b et sbe b 20
LCS-AP LOCELI 0N RESPONSE MESSAGE. ......vevveetereeierte sttt st steseeiesbese et sbese et sbese et sbesse st sbese et sbessenesbesseneens 20
LCS-AP Location ADOrt REJUESE MESSAJE. ......uereeuerterieieriereeie sttt sttt sbe e s se e be st se e sbe e 21
LCS-AP Connection Oriented INfOrmation MESSAgE.........coveerierieiririee sttt 21
LCS-AP Connectionless INfOrmation MESSAJE.......c.ereirerieirieriee sttt st sbe et sbe et snene e 21
LCS-AP RESEL REGUESE IMESSATE ....eeiuviiiiie it esiee et e stee st e s stee st e s ste e st e s rbeesabe s s sbeesbe e e beesnbe e s saaeenbbeesneeenans 22
LCS-AP Reset ACKNOWIEUQE MESSAGE ... .eeiveeeierieeeisteesteesieestesiessaesseesseesaeesseassesseesseasseesesssesssessessssnsesnns 22
LCS-AP Ciphering K&y Dala MESSA0E ......ccueeiuieitieieeeieseesieesteestesaeseesseesseesseeseessesseasseessesssesssesnsesnsssnsesnes 22
LCS-AP Ciphering Key Data RESUIT MESSAQE.......ccuieiiiriereeiee st esieesee e e sree st esteete e ssaessee e e snesnessneesnes 22
INFOIMELION EIBMENTS......c.eieiitiecieiere sttt e et n et e n e n e r e e ens 23
(€71 PR 23
IMESSAGE TYPE....e ettt h e e e s e e s e s e e s b e e b e b e e e e s r e e s h e r e r e ne e e 23
(o or= 1 To] 0 I 1Y, oSS U SO P TSRV PSSP 23
] TR 23
ST O 1= o1 Y/ oL TSSOSO PSPPSR UR TR 24
LCS PrIONTEY vttt ettt b e et b et b e et b e e e ae b e e Rt b e e Rt bRt b et b et b e 24
LICS QOS.... ettt R R R R R e R AR R R R R e R Rt R Rt e Rt ren e 24
UE POSItioniNg Capability ........cceiveiieiieiieiesieseeie e s e see e sae e saeesae e e saeesseesseesseestessaesteesseesseenseensesnsesnns 25
INCIUAE VEIOCITY ...ttt et e e e s e saeesteenaeenteenaesseesteesseesreeseeeeeneeenes 25
IS bR R R e R R R e R R e R bR R Rt e R Rt e r et e n e nna 25
IIMEEL .ottt bR R R R R R e R R R Rt Rt e bt neen et nna 26
LT oT0 =0 o 1ol Y =" VS 27
POSITIONING DELAL......c.eeveeeieete sttt ettt st b et ae bbb e b e bt b e s et e b e ne et eb e s b et sb e s 30
VEIOCIEY ESHIMELE. ...ttt bbbt b et bbbt b bbbt b b 34
Accuracy FUITITMENE INICALION ........couiiiirieirieeee e bbbt 34
IOy O 1 = USRS 35
(s Yo7z o B Y oo P TSR P SR PSRP 36
N = L OSSPSR 36
NEIWOIK EIBMENT ..ot ettt r et n e 36
RELUMN EFTON REQUES ... .ottt st b ettt sae e sbt e e s ate e sa b e e s bt e e nbbe e s abeenabeesnreenares 36
REIUMN EFTOr CAUSE ... s n e e 36
ANLIEUAE BN DITECTION ...t e et r e n e nr e s 37
(CTeoTo =0 o Tor= IO a0 1 1 07 (- 37
UNCEIAINTY EITIPSE ..ttt bbbt bbbt b et bt b e bt eb e b 38
Horizontal SPeed aNd BEAINNG ......c.coui ittt b e et 38
VEITICA VEIOCITY ...veeieetieeet et bbbt b bbb bt b et e 38
PLIMIN TABNEITY ...ttt bbb bbbt b e bt b e se et b e e et b b et b e b 39
(@05 1= =110 o 1 1 5 SO 39
L= NN 0 OSSR 40
IO ST= AV7Tor =N Y/ o 1= 1 5 40
CEll POITION ID ...ttt r et r e et r e nr e r e sr et r e se e e r e nre e eresre e erenrenneren 40
CIVIC AGAIESS......eeeeece ettt st r e e bR se bt e R ne bt e R e se st e R e sr e e er e nre e erenre e erenrennenen 40
BaArOMELNIC PIrESSUIE. ...ttt ettt r et n et r e n et r e s r e nr e r e 41
L I 1Y/ o PRSP STRPTR 41
(@07 = o L = < S 41
CHPNEITNG D@LA. ...ttt ettt bbb eb e bt b e b e e e bt s b e e e bt s b e st e bt sb e e eb e s b e e ebesbe e ebesbennenen 41
CIPNEITNG DA ACK ...ttt b et b e et b e et b e se et b eneeb e s b e e ebesbeneebesbennenen 42
Ciphering Data EFTOr REPOI. ......c.eiiieeiiiteieeete sttt sttt sttt b e sb e e b b e e b sbe e ebesbennenea 42
CIPNEITNG DELA SEL..... ettt ettt et b e et b e et b e e et bt se et eb et ek e s b e neebesbeneebeebeneenen 43
Ciphering Data Error REPOIT CONENES..........coirieiririeiete sttt see et see et see et e b e e sbesee e ebesneseenens 48
High Accuracy GeographiCal COOTTINGLES ...........crveiitirieirieriee sttt 48
High Accuracy UNCErtainty EHIPSE ....ccuvcuiiieeieeeee ettt et e 49
High ACCUIraCY AITITUTE......cuee ettt e st e b e e e ntessaeste e be e teenseennenneennes 49
High Accuracy Extended Uncertainty EllIPSE .......ccvi ettt 50
High Accuracy Scalable Uncertainty EllIPSE........oiiiiieieiie et 50
High Accuracy Scalable Uncertainty AItITUAE...........ccveieiie e 50
UE Country Determination INGiCALION...........c..eeririeiriereeisieseeie et s 51
0 == W g o (o= o o PP RSN 51
Message and information element aDSIFACt SYNEAX .........coeveiririririeee e 51
(€71 PR 51
Usage of protocol extension mechanism for NON-standard USE............ccvereinenrenenne e 52
Elementary procedure defiNitionS...... ..o bbb 52

ETSI



3GPP TS 29.171 version 19.0.0 Release 19 5 ETSI TS 129 171 V19.0.0 (2025-10)

75.4 PDU GEfINITIONS ...ttt ettt ettt s b e e et e et e et e sae e saeeebeeateeabeeaeesbaesteesbeesteeseennesnnennns 54
755 Information element dEfiNITIONS..........ccioiiiiiiece et ettt e be e beereeareeaes 59
7.5.6 CoMMON EfINITIONS ...ttt ettt e e e e s e e s aeesaeebeeabeeaeeebeasbeesbeesbeenresnneeans 68
757 CONStANt AEFINITIONS......c.eiiiiciececec ettt ettt e st e et e e eesaeesaeeeaeasbeenbeeseesbeasbaesbeesreenseenreenns 69
758 CoNtaiNer DEfINITIONS.......cc.iiiiiiiice et ettt et e et e et e e eesaeesaeesaeebeeaeeeaeeeteasbeesbaesteesesnneenns 70
7.5.9 Sz e =S = Y = P 72
7.6 Handling of unknown, unforeseen and erroneous ProtoCol data..........ccccvveeerieereereeseee e e 72
8 IOy i T2 01 T 72
8.1 GENEIAl ..ottt et et e et et e e be e teeee et e ehe e bt ebeebeeateeheeaheeaheeabeeabeeteaaeeaheeateebeenteeteeaeeereesteenres 72
8.2 THMEIS Of LS AP ...ttt ettt et et e s ae e e be e be et e e st e eaeesheesbeesbeeseensesaeesbeanbeenteentesntesaeesanas 72
Annex A (informative): ChangE NISLONY ..o 73
11 (PP P PRSP PRTPRPRPRON 74

ETSI



3GPP TS 29.171 version 19.0.0 Release 19 6 ETSI TS 129 171 V19.0.0 (2025-10)

Foreword

This Technical Specification has been produced by the 3rd 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.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document

ETSI
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.

ETSI
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1 Scope

The present document specifies the procedures and information coding for LCS Application Protocol (LCS-AP) that is
needed to support the location servicesin E-UTRAN. The LCS-AP message set is applicable to the SLsinterface
between the E-SMLC and the MME. LCS-AP is developed in accordance to the general principles stated in
3GPPTS23.271[3].

2 References

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

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- 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
aGSM document), a non-specific reference implicitly refersto 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 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-
UTRAN".

[3] 3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

[4] IETF RFC 4960: " Stream Control Transmission Protocol”.

[5] TIA/EIA/IS-J-STD-036 (2000): "Wireless Enhanced Emergency Services'.

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

[7 3GPP TS 36.413: "S1 Application Protocol (SIAP)".

[8] ITU-T Recommendation X.680 (07/2002): "Information Technology - Abstract Syntax Notation
One (ASN.1): Specification of basic notation”.

[9] ITU-T Recommendation X.681 (07/2002): "Information Technology - Abstract Syntax Notation
One (ASN.1): Information object specification”.

[10] 3GPP TS 22.071: "Location Services (LCS); Service Description; Stagel”.

[11] 3GPP TS 23.003: "Numbering, addressing and identification".

[12] ITU-T Recommendation X.691 (07/2002): "Information Technology - ASN.1 encoding rules -
Specification of Packed Encoding Rules (PER)".

[13] IETF RFC 4119: "A Presence-based GEOPRIV Location Object Format".

[14] IETF RFC 5139: "Revised Civic Location Format for Presence Information Data Format Location
Object".

[15] IETF RFC 6848: " Specifying Civic Address Extensions in the Presence Information Data Format
Location Object (PIDF-LO)".

[16] IETF RFC 5905: "Network Time Protocol Version 4. Protocol and Algorithms Specification”.

[17] 3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage
3".
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[18] IETF RFC 4776: "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for
Civic Addresses Configuration Information”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Elementary Procedure: LCS-AP protocol consists of Elementary Procedures (EPs). An LCS-AP Elementary
Procedureis a unit of interaction between the MME and the E-SMLC. An EP consists of an initiating message and
possibly aresponse message. Two kinds of EPs are used:

- Class 1: Elementary Procedures with response (success or failure),

- Class 2: Elementary Procedures without response.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

CID Cell-1D (positioning method)

E-CID Enhanced Cell-1D (positioning method)
E-SMLC Enhanced Serving Mobile Location Centre
E-UTRAN Envolved Universal Terrestrial Radio Access Network
GNSS Global Navigation Satellite System
GPS Global Positioning System

LCS LoCation Services

LCSAP LCS Application Protocol

LPP LTE Positioning Protocol

LPPa LTE Positioning Protocol Annex

LTE Long Term Evolution

MBS Metropolitan Beacon System

MO-LR Mobile Originated L ocation Request
MT-LR Mobile Terminated Location Request
NI-LR Network Induced Location Request
MME Mobility Management Entity

OTDOA Observed Time Difference Of Arrival
PDU Protocol Data Unit

SCTP Stream Control Transmission Protocol
SET SUPL Enabled Terminal

SLP SUPL Location Platform

SUPL Secure User Plane Location

TA Timing Advanced

UE User Equipment

U-TDOA Uplink Time Difference Of Arrival
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4 Functional Overview

4.1 General

Figure 4.1-1 below shows the architecture applicable to the positioning of a UE with E-UTRAN access. The SLs
interface is used to convey LCS-AP messages and parameters between the MME to the E-SMLC. It is also used for
tunnelling LTE Positioning Protocols (L PP between the E-SMLC and the target UE, LPPa between the E-SMLC and
the eNB), which are transparent to the MME as described in 3GPP TS 36.305 [2].

E-SMLC
| Ss
S1
UE Serving

|

= NE | MME

LTE-Uu
S1

Neighbor
eNB

Figure 4.1-1 Positioning Interfaces in E-UTRAN

5 LCS-AP Message Transport

5.1 General
The LCS-APisalogica interface between the MME and the E-SMLC. This clause specifies the standards for signaling
transport to be used across LCS-AP.

5.2 Protocol Layering
Figure 5.2-1 below shows the protocol layering used to support the transfer of LCS-AP PDUs between an E-SMLC and

aMME. The LTE Positioning Protocols (LPP and LPPa) can be carried in LCS-AP messages which are transparent to
the MME.
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LPP/
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Figure 5.2-1 Protocol Layering for LCS-AP

5.3 Usage of SCTP Associations

SCTP (see IETF RFC 4960 [4]) shall be supported as the transport layer of LCS-AP messages.

Semi-permanent SCTP associations shall be established between MME and E-SMLC, i.e. the SCTP associations shall
remain up under normal circumstances.

Loca multi-homing should be supported. Remote multi-homing shall be supported.

Multiple local SCTP endpoints may be supported. Multiple remote SCTP endpoints shall be supported. When multiple
local or remote SCTP endpoints are configured, several simultaneous SCTP associations shall be supported between
MME and E-SMLC.

The MME shall establish the SCTP association. Since under normal operation there should always be an SCTP
association established between an MME and an E-SMLC, if the E-SMLC needs to initiate a message towards an MME
it shall do so over an existing SCTP association aready established with that MME.

When an entity detects that an SCTP association has been logt, all resources for transactions open on that association
shall be released.

The registered port number for LCS-AP is 9082. The registered payload protocol identifier for LCS-APis 29.

6 LCS-AP Procedures

6.1 General

The LCS-AP interface can be divided into the following procedures:
- Location service request procedure

- Location information exchange procedure
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The E-UTRAN positioning capabilities are intended to be forward compatible to other access types and other position
methods, in an effort to reduce the amount of additional positioning support needed in the future.

6.2 Procedures Applicable to LCS-AP

6.2.1 Location Service Request

6.2.1.1 General

The purpose of the location service request procedure is to obtain the location estimate for atarget UE in E-UTRAN.

6.2.1.2 Successful Operation

MME E-SMLC

LOCATION REQUEST

LOCATION RESPONSE

A

Figure 6.2.1.2-1 Location Service Request Procedure, Successful Operation

The initiator (MME) of the location service request procedure sends a LCS-AP Location Reguest message to the E-
SMLC associated with the current or last known serving cell for the target UE and starts the timer T3x01. The message
contains the following mandatory (M), conditional (C) and optional (O) information, where conditional parameters are
required if available.

- Correlation ID (M)

- Location Type (M)

- Cdll Identifier (M)

- LCSClient Type(C)

- LCSPriority (C)

- LCSService TypelD (C)

- LCSQoS(C)

- UE Positioning Capability (O)
- Include Velocity (O)

- IMSl of target UE (O)

- IMEI of target UE (O)

- APDU (O)

-  RAT Type (O)

- Coverage Level (O)

- UE Country Determination Indication (O)

The Correlation ID is assigned by the MME and enables association of the location response with the location request
when more than one |ocation service request procedure is ongoing for the UE with the same E-SMLC.
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The Location Type | E indicates the type of Location Information being requested. The following types are supported:
- Current geographic location estimate
- Location assistance data for the target UE
- Last known location estimate

If the location estimate is requested, the E-SMLC performs positioning procedure on the target UE using a particular
position method or a combination of more than one positioning method based on the UE capability. If UE capability is
unknown, the E-SMLC may request UE position capability through LPP as defined in 3GPP TS 36.305 [2]. If the
location estimate is requested and the UE Country Determination Indication is set to "required”, the E-SMLC shall map
the location estimate to the country or the area in the country or international area.

Alternatively, if assistance data was requested, the E-SMLC may provide positioning assistance data to the UE. The E-
SMLC may invoke the following LCS-AP procedures to get assistance data:

- Connection Oriented |nformation Transfer
- Connectionless Information Transfer

Otherwise, if alast known location estimate is requested, the E-SMLC obtains a geographic location estimate using
only the information provided in the LCS-AP Location Request message. The E-SMLC shall not attempt to obtain

location information for the target UE from either the E-UTRAN or the target UE (e.g. because the UE may not be
currently reachable).

If alocation estimate or alast known location estimate was requested and was subsequently obtained, the E-SMLC shall
return a LCS-AP Location Response to the initiator of the location request using the same SCTP association as the
location request. This message contains the following mandatory (M), conditional (C) and optional parameters (O).

- Correlation ID (M)

- Location Estimate (M).

- Accuracy Fulfilment Indicator (O).
- Velocity estimate (C).

- Positioning Data (C).

- E-UTRAN Cell Identifier (O).

- Cdl Portion ID (O).

- Civic Address (O).

- Barometric Pressure (O).

- UE Arealndication (O).

If assistance data was instead requested for an UE and the E-SM L C was able successfully to transfer this to the UE, the
E-SMLC shall return a LCS-AP Location Response to the initiator of the location request (MME). This message shall
contain no parameters. The absence of a LCS Cause parameter in this case implies that the transfer was successful.

If the MME receives the LCS-AP Location Response for corresponding request message, the MME shall stop the timer
T3x01.
6.2.1.3 Unsuccessful Operation

If the E-SMLC is unable to obtain any of the location information requested or if requested L CS assistance data could
not be transferred, the E-SMLC shall return a LCS-AP Location Response to the initiator of the Location Request
carrying the following parameters:

- Correlation ID (M)
- LCSCause (M)
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- Positioning Data (O)
The E-SMLC shall use the same SCTP association for the Location Response as was used for the request.

If the MME receives the LCS-AP Location Response for corresponding request message, the MME shall stop the timer
T3x01.

On the expiry of the timer T3x01, the MME shall abort the procedure, release any resources allocated for this location
request procedure and notify the node that triggered the Location Request about the error.

6.2.2 Location Information Exchange

6.2.2.1 Connection Oriented Information Transfer

6.2.2.1.1 General

The Connection Oriented Information transfer procedure enables two-way transfer of L PP and L PPa messages between
an E-SMLC and aMME. The procedure is only valid while a location request procedure for the target UE is ongoing.
This procedure makes use of the same SCTP association as the location request procedure for the particular target UE.

6.2.2.1.2 Successful Operation

Endpoint A Endpoint B

CONNECTION ORIENTED INFORMATION

Figure 6.2.2.1.2-1 Connection Oriented Information, Successful Operation

The initiator of the procedure (E-SMLC or MME) with a L PP or LPPa message to transfer concerning a particular
target UE sends a L CS-AP Connection Oriented Information message to a recipient carrying the following parameters:

- Correlation ID (M)
- Payload Type (M)
- APDU (M);

The Correlation ID in this message is the Correlation 1D used for the Location Request. It shall be present for a message
transfer from the E-SMLC to the MME and for a message transfer from the MME to the E-SMLC.

The Payload Type shall be present to indicate the type of the APDU. The supported information types are LPP and
LPPa.

The APDU shall contain an LPP APDU when communicating between the E-SMLC and the target UE or an LPPa
APDU when communicating between the E-SMLC and serving eNB. The MME shall forward this to the serving eNB
for the target UE.

If the intended recipient is the E-SMLC for atarget UE, the message is terminated in the E-SMLC. The E-SMLC shall
then perform interpretation of the APDU.
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6.2.2.1.3 Abnormal Conditions

At an intermediate entity, if areceived LCS-AP Connection Oriented Information message contains unrecognized
information or if the message cannot be sent on, the message shall be discarded.

6.2.2.2 Connectionless Information Transfer

6.2.2.2.1 General
The Connectionless |nformation transfer procedure enables two-way transfer of LPPa messages between an E-SMLC

and aMME when there is no existing signalling connection association. This procedure can be used to query eNBs for
the information not related to a UE connection, such as Timing information on the eNB.

6.2.2.2.2 Successful Operation

Endpoint A Endpoint B

CONNECTIONLESS INFORMATION

CONNECTIONLESS INFORMATION

A

Figure 6.2.2.2.2-1 Connectionless Information Procedure, Successful Operation

The initiator of the procedure (either E-SMLC or MME) sends a LCS-AP Connectionless | nformation message to a
recipient carrying the following parameters:

- Source Entity (M)

- Destination Entity (M)

- APDU (M)

- Return Error Request (O)

The source entity identifies the sender. The recipient entity identifies the final destination. The APDU contains a LPPa
APDU to be transferred. The Return Error Request may be included to request notification in the event of unsuccessful
transfer and indicate the type of notification needed. If the recipient entity is not the final destination, the recipient shall
transfer the LCS-AP Connectionless | nformation message to either the final destination or an intermediate entity
capable of forward it to the final destination.

6.2.2.2.3 Unsuccessful Operation

If the message cannot be transferred by an intermediate entity or destination entity and the Return Error Request is not

included, the message shall be discarded. If the Return Error Request isincluded, the intermediate or destination entity
shall, depending on the Return Error Request type, send a LCS-AP Connectionless Information message to, or towards,
the original source containing the following parameters:

- Source Entity (M)

- Destination Entity (M)
- APDU (M)

- Return Error Cause (M)

The Source entity shall indicate the Destination Entity in the original received message. The Destination Entity shall
indicate the Source Entity in the original message. The Return Error cause shall indicate the reason for unsuccessful
transfer. The APDU shall contain any originally received APDU.
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If areceived LCS-AP Connectionless Information message containing a Return Error Cause cannot be transferred by an
intermediate entity, it shall be discarded with no return error message.

6.2.2.2.4 Abnormal Conditions

At an intermediate entity, if areceived LCS-AP Connectionless Information message contains unrecognized or invalid
information, the message shall be discarded.

At the recipient entity, if areceived LCS-AP Connectionless Information message contains invalid or unrecognized
information as defined for LCS-AP, the message shall be discarded.

6.2.3 Ciphering Keys Delivery

6.2.3.1 General

The purpose of the ciphering keys delivery procedure is to enable the E-SMLC to send ciphering keys for broadcast
assistance data to the MME so that the MME can then distribute the ciphering keys to suitably subscribed UEs.

6.2.3.2 Successful Operation

MME E-SMLC

CIPHERING KEY DATA

CIPHERING KEY DATA RESULT

Figure 6.2.3.2-1 Ciphering Keys Delivery Procedure, Successful Operation

The initiator (E-SMLC) of the ciphering keys delivery procedure sends a Ciphering Key Data message to the MME and
starts the timer T3x03. The message contains the following mandatory (M) information:

- Ciphering Data (M):

If the MME is able to successfully store all ciphering data setsincluded in the Ciphering Key Data message, the MME
sends a Ciphering Key Data Result message. The message contains the following mandatory (M) information:

- Ciphering Data Ack (M)
If the E-SMLC receives the Ciphering Key Data Result message, the E-SMLC shall stop the timer T3x03.

6.2.3.3 Unsuccessful Operation

If the MME is unable to successfully store one or more ciphering data setsincluded in the Ciphering Key Data message,
the MME shall return a Ciphering Key Data Result message carrying the following mandatory (M) information:

- Ciphering Data Error Report (M)
If the E-SMLC receives the Ciphering Key Data Result message message, the E-SMLC shall stop the timer T3x03.

On the expiry of the timer T3x03, the E-SMLC shall abort the procedure and release any resources allocated for this
ciphering keys delivery procedure.
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6.3 Exception Procedures

6.3.1 Location Abort

6.3.1.1 General

The purpose of the Location Abort procedure isto cancel an ongoing positioning attempt or the request for assistance
data. This message can be sent from the MME to the E-SMLC. This procedure makes use of the same SCTP association
as the location request procedure for the particular target UE.

6.3.1.2 Normal Operation

MME E-SMLC

LOCATION ABORT REQUEST

LOCATION RESPONSE

Figure 6.3.1.2-1 Location Abort Procedure, Normal Operation

The MME sends aLCS-AP Location Abort Request message to the E-SMLC across the SLsinterface. The message
contains a LCS Cause parameter indicating the reason of cancellation.

On receipt of this message, the E-SMLC shall stop the positioning transactions of the target UE and may release any
resources previously allocated. The E-SMLC shall return a LCS-AP Location Response message containing the LCS
Cause received in Location Abort Request and, optionally, positioning data. The E-SMLC may aso optionally include
in this response any "best-effort" location estimate that it has already determined prior to receiving the LCS-AP
Location Abort Request.

6.3.1.3 Abnormal Conditions

At the recipient entity, if no ongoing location transaction for the target UE is found, the recipient entity shall discard the
received LCS-AP Location Abort Request message with no return error message.

6.3.2 Reset

6.3.2.1 General

The Reset procedure is an optional procedure applicable to the LCS-AP. It enables an E-SMLC or a MME that has
undergone afailure with loss of location service transactions to indicate this to a partner entity. The recipient entity can
then release its own connection and transaction resources. The Reset procedure may not be applicable when only a
limited part of an E-SMLC or a MME has suffered afailure, since error recovery procedures specific to individual
connections and transactions may then be used. The Reset procedure appliesto all transactionsinitiated on asingle
SCTP association.

ETSI



3GPP TS 29.171 version 19.0.0 Release 19 18 ETSI TS 129 171 V19.0.0 (2025-10)

6.3.2.2 Normal Operation

Endpoint A Endpoint B

RESET REQUEST

RESET ACKNOWLEDGE

A

Figure 6.3.2.2-1 Reset Procedure, Normal Operation

In the event of afailure at an E-SMLC or aMME that resultsin the loss of location service transactions, aLCS-AP
Reset Request message may be sent to the partner entity across the SLs interface. The message contains a LCS Cause
parameter indicating the reason for the reset. The sending entity shall ensure that all information on location service
transactions for the SCTP association on which the Reset Request was sent isreinitialized to indicate no existing
transactions.

On receiving aLCS-AP Reset Request message, the recipient entity (E-SMLC or MME) shall clear all references and
state information for the location service transactions on the SCTP association on which the Reset Request was received
and shall release any associated resources. The recipient entity shall then return a LCS-AP Reset Acknowledge message
using the same SCTP association as the Reset Request.

If the initiating entity (E-SMLC or MME) received the LCS-AP Reset Acknowledge message, it shall stop the timer
T3x02.

6.3.2.3 Abnormal Conditions

On the first expiry of the timer T3x02, the Source entity (E-SMLC or MME) shall resend the LCS-AP Reset Request
message and shall reset and restart timer T3x02. This retransmission is repeated a maximum of "n" times, where "n" is
an O&M administered parameter. Following "n" unsuccessful reset attempts, the procedure shall be terminated and
mai ntenance shall be informed.

6.4 Error Handling

6.4.1 Abnormal Conditions

If an ongoing location request is pre-empted at the initiator by an inter-eNB handover and MME relocation, or if the
main signalling link to the target UE is released by the MME, or if amain signalling link failure indicated by the
serving eNodeB persists for more than a certain timeout interval or if there is atimeout waiting for the positioning
response, or any other abnormal conditions for which the positioning procedure cannot be maintained, the MME shall
send a LCS-AP Location Abort message to the E-SM L C to terminate the positioning procedure.

For IntraaMME handovers, the location session between the MME and E-SMLC is not affected. Application layer
impacts on these handovers are handled by higher protocol layers.

If the E-SMLC cannot proceed with positioning due to some protocol violation or error condition (e.g. inter-eNB
handover), it shall return a LCS-AP Location Response message to the initiator containing a LCS cause and, optionally,
positioning data.

6.4.2 Overload

If an E-SMLC isin overload condition, it may reject a LCS-AP Location Request by returning a LCS-AP Location
Response containing a L CS Cause parameter indicating congestion. Theinitiator of the location requests (i.e. MME)
may reduce the frequency of later location requests until rejection due to overload has ceased. In reducing the frequency
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of location service requests, the MME shall reduce lower priority requests, to zero if necessary, before reducing the
frequency of higher priority requests. An E-SMLC shall similarly reject location requests of alower priority, to zero if
necessary, due to overload before rejecting location requests of a higher priority. An E-SMLC in overload condition
may optionally employ the following proceduresto alleviate overload:

a) Allow higher priority location service requests to pre-empt lower priority requests for which location service
procedures are already in progress.

b) Abort lower priority location service requests aready in progress.

¢) Reduce the supported QoS for lower priority requests for alocation estimate — e.g. by reducing accuracy or
increasing response time.

d) Employ UE based positioning methods, where supported by the target UE and the E-SMLC, rather than UE
assisted or network based methods (except TA).

The priority of alocation request shall be defined according to the value in the LCS Priority parameter. If this parameter
isabsent in a LCS-AP Location Request, the lowest priority shall be assumed.

7 LCS-AP Messages and Message Formats

7.1 General

This clause describes the structure of the messages and information elements required for the LCS-AP messages.

7.2 Message Formats

LCS-AP ASN.1 definition conformsto I TU-T Recommendations I TU-T Recommendation X.680 (07/2002) [8] and
ITU-T Recommendation X.681 (07/2002) [9]. The ASN.1 definition specifies the structure and content of LCS-AP
messages. The LCS-AP messages may contain any |Es specified in the object set definitions for that message without
the order or number of occurrence being restricted by ASN.1. However, for this version of the standard, a sending entity
shall construct a LCS-AP message according to the PDU definitions module and with the following additional rules
(Note that in the following |E means an | E in the object set with an explicit id. If one |E needed to appear more than
once in one object set, then the different occurrences have different I1E ids):

- |Esshal be ordered (in an IE container) in the order they appear in object set definitions.

- Object set definitions specify how many times IEs may appear. An |E shall appear exactly once if the presence
field in an object has value "mandatory”. An |E may appear at most once if the presence field in an object has
value "optional" or "conditiona". If in atabular format there is multiplicity specified for an IE (i.e. an |E list)
then in the corresponding ASN.1 definition the list definition is separated into two parts. Thefirst part defines an
IE container list where the list elements reside. The second part defines list elements. The |E container list
appears as an |E of its own. For this version of the standard an | E container list may contain only one kind of list
elements.

If aLCS-AP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax
Error, and the message shall be handled as defined for Abstract Syntax error.

For the handling of unknown, unforeseen and erroneous protocol data, please refer to 3GPP TS 36.413 [7].

7.3 LCS-AP Messages

The following attributes are used for the tabular description of the messages and information elements: Presence, Range
Criticality and Assigned Criticality. Their definition and use can be found in 3GPP TS 36.413 [7].
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This message is sent by the MME to request alocation estimate for atarget UE and contains sufficient information to
enable location according to the required QoS using any positioning method supported. The message is also used to
request L CS assistance data transfer to an UE.

Direction. MME — E-SMLC

Table 7.3.1-1: Location Request message contents

Indication

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Correlation 1D M 7.4.28 YES reject
Location Type M 7.4.3 YES reject
E-UTRAN Cell Identifier M E-CGI/7.4.4 YES ignore
LCS Client Type 0 7.4.5 YES reject
LCS Priority o 7.4.6 YES reject
LCS QoS (@) 7.4.7 YES reject
LCS Service Type ID (0] 7.4.30 YES ignore
UE Positioning Capability | O 7.4.8 YES reject
Include Velocity 0] 7.4.9 YES reject
IMSI o 7.4.10 YES ignore
IMEI o 7.4.11 YES ignore
Multiple APDUs 0..3
APDU M 7.4.18 YES reject
RAT Type o 7.4.34 YES ignore
Coverage Level o 7.4.35 YES ignore
UE Country Determination | O 7.4.47 YES ignore

NOTE: The IMSI should be sent preferably if known. The IMEI may be sent if the IMSI is not known, or in addition to
the IMSI for the purpose of allowing correlation between the two identities.
7.3.2 LCS-AP Location Response message

This message is sent in response to a LCS-AP Location Request to return a successful location estimate for atarget UE
or to indicate some failure in obtaining this. The message is also sent in response to a LCS-AP Location Request to
return an indication that L CS assistance data has been successfully delivered to an UE.

Direction: E-SMLC —- MME

Table 7.3.2-1: Location Response message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Correlation 1D M 7.4.28 YES reject
Location Estimate (0] Geographic YES reject
Area/7.4.12
Positioning Data (0] 7.4.13 YES reject
Velocity Estimate o 7.4.14 YES reject
Accuracy Fulfilment (0] 7.4.15 YES reject
Indicator
LCS Cause 0] 7.4.16 YES ignore
E-UTRAN Cell Identifier 0] E-CGI/7.4.4 YES ignore
Cell Portion ID 0] 7.4.31 YES ignore
Civic Address 0 7.4.32 YES ignore
Barometric Pressure (@) 7.4.33 YES ignore
UE Area Indication (0] 7.4.48 YES ignore
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LCS-AP Location Abort Request message

This message is sent by the MME to abort the positioning attempt or the request for assistance data.

Direction: MME — E-SMLC

Table 7.3.3-1: Location Abort Request message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Correlation 1D M 7.4.28 YES reject
LCS Cause M 7.4.16 YES ignore
7.3.4 LCS-AP Connection Oriented Information message

This message is sent in association with an existing signalling connection between an E-SML C and another entity to
transfer information between the E-SMLC and other entity belonging to a higher level protocol.

Direction: E-SMLC — MME or MME — E-SMLC

Table 7.3.4-1: Connection Oriented Information message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Correlation 1D M 7.4.28 YES reject
Payload Type M 7.4.17 YES reject
APDU M 7.4.18 YES reject
7.3.5 LCS-AP Connectionless Information message

This message conveys signalling information associated with a higher protocol level between an E-SMLC and another
entity when there is no existing signalling connection association.

Direction: E-SMLC — MME or MME — E-SMLC

Table 7.3.5-1: Connectionless Information message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Source ldentity M Network YES reject
Element /7.4.19
Destination Identity M Network YES reject
Element/7.4.19
APDU M 7.4.18 YES reject
Return Error Request ®) 7.4.20 YES reject
Return Error Cause @) 7.4.21 YES ignore
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This message is sent to indicate afailure in the sending entity with loss of location service transactions that were
established or were being established.

Direction: E-SMLC — MME or MME — E-SMLC

Table 7.3.6-1: Reset Request message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
LCS Cause M 7.4.16 YES ignore
7.3.7 LCS-AP Reset Acknowledge message

This message is sent in response to a LCS-AP Reset message to indicate that references and resources associated with
location service transactions towards the entity sending the LCS-AP Reset have been released.

Direction: E-SMLC - MME or MME — E-SMLC

Table 7.3.7-1: Reset Acknowledge message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
7.3.8 LCS-AP Ciphering Key Data message
This message is used by the E-SML C to send ciphering keys for broadcast assistance data to the MME.
Direction: E-SMLC - MME
Table 7.3.8-1: Ciphering Key Data message contents
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Ciphering Data M 7.4.36 YES reject

7.3.9

LCS-AP Ciphering Key Data Result message

This message is used by the MME to indicate to the E-SMLC whether the MME was able to successfully store the
ciphering data sets received from the E-SMLC in a Ciphering Data Key message.

Direction: MME — E-SMLC

Table 7.3.9-1: Ciphering Key Data Result message contents

IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 7.4.2 YES reject
Ciphering Data Ack C 7.4.37 YES reject
Ciphering Data Error C 7.4.38 YES reject
Report
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7.4 Information Elements

7.4.1 General

When specifying information elements which are to be represented by bit strings, if not otherwise specifically stated in
the semantics description of the concerned |E or elsewhere, the following principle applies with regards to the ordering
of hits:

- Thefirst bit (Ieftmost bit) contains the most significant bit (MSB)
- Thelast hit (rightmost bit) contains the least significant bit (LSB)

- When importing bit strings from other specifications, the first bit of the bit string contains the first bit of the
concerned information

71.4.2 Message Type

The Message Type |E uniquely identifies the message being sent. It is mandatory for all messages.

Table 7.4.2-1: Message Type

IE/Group Name Presence | Range | IE type and reference Semantics description
Procedure Code M INTEGER (0..255) "0" = LCS-AP LOCATION SERVICE
REQUEST

"1" = LCS-AP CONNECTION
ORIENTED INFORMATION
TRANSFER

"2" = LCS-AP CONNECTIONLESS
INFORMATION TRANSFER

"3" = LCS-AP LOCATION ABORT

"4" = LCS-AP RESET

"5" = LCS-AP CIPHERING KEY DATA

Type of Message M ENUMERATED
(Initiating Message,
Successful Outcome,
Unsuccessful Outcome,

)

7.4.3 Location Type

This parameter defines the type of location information being requested.

Table 7.4.3-1: Location Type

IE/Group Name Presence | Range | IE type and reference Semantics description

Location Type M ENUMERATED
(geographic location,
assistance information,

last known location)

7.4.4 E-CGI

This parameter gives the current cell location of the target UE or the last known cell location for the case when the
Location Type |E is set to last known location. The E-UTRAN Cell Global Identifier (ECGI) is used to globally identify
acell.
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Table 7.4.4-1: ECGI

IE/Group Name Presence Range IE type and Semantics description
reference
PLMN Identity M 7.4.27
Cell Identity M BIT STRING | The leftmost bits of the Cell
(28) Identity correspond to the eNB
ID (defined in 7.4.19).
7.4.5 LCS Client Type

This parameter defines the type of the originating LCS Client. It shall be included if the Location Type indicates a
request for alocation estimate and may be included in other cases to assist an SMLC to appropriately prioritize a
location request.

Table 7.4.5-1: LCS Client Type

IE/Group Name Presence | Range | IE type and reference Semantics description

M ENUMERATED
(Emergency Services,
Value Added Services,
PLMN Operator
Services, Lawful
Intercept Services,
PLMN Operator -
broadcast services,
PLMN Operator - O&M,
PLMN Operator -
anonymous statistics,
PLMN Operator - Target
MS service support,

)

Client Type Identifies the category of LCS client.

7.4.6 LCS Priority

This parameter defines the priority of the location request.

Table 7.4.6-1: LCS Priority

IE/Group Name Presence | Range | IE type and reference Semantics description
LCS Priority M OCTET STRING 0= highest priority
(SIZE(2)) 1= normal priority
all other values treated as 1
For details, refer to 3GPP
TS 22.071 [10].
1.4.7 LCS QoS

This parameter provides the required Quality of Service for the LCS Request. Quality of Service may include horizontal

accuracy, vertical accuracy and allowed response time.
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IE/Group Name Presence | Range | IE type and reference Semantics description
Horizontal Accuracy (0] INTEGER( bit8=0
0..127) bits 7-1 = 7 bit Uncertainty Code
defined in 3GPP TS 23.032 [6].
The horizontal location error should be
less than the error indicated by the
uncertainty code with 67% confidence.
Vertical Requested 0] ENUMERATED( Default value if this IE is not present is:
Vertical Coordinate Is Vertical Coordinate Is Not Requested
Not Requested (0), (0).
Vertical Coordinate Is
Requested (1) )
Vertical Accuracy (0] INTEGER( hit8=0
0..127) bits 7-1 = 7 bit Vertical Uncertainty
Code defined in 3GPP TS 23.032 [6].
The vertical location error should be
less than the error indicated by the
uncertainty code with 67% confidence.
If the vertical requested IE is not
present or present with a value of 0,
then this vertical accuracy will be
ignored, if present.
Response Time (@] ENUMERATED For details, refer to 3GPP
(Low Delay(0), TS 22.071 [10].
Delay Tolerant (1),

7.4.8

UE Positioning Capability

This parameter provides information about the LCS capabilities of the target UE.

Table 7.4.8-1: UE Positioning Capability

UE supports
LPP or not.
TRUE means
supported.

IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
LPP Support M BOOLEAN | Defines if the -

7.4.9

Include Velocity

This parameter indicates if the Velocity of the target UE is requested in the Location Response.

Table 7.4.9-1: Include Velocity

IE/Group Name Presence | Range | IE type and reference Semantics description
Velocity Indicator (0] ENUMERATED Specify if Velocity of UE is requested.
(requested,
not requested,
...)

7.4.10 IMSI

This parameter identifies the IMSI of the target UE.
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IE/Group Name Presence | Range | IE type and reference Semantics description
IMSI M OCTET STRING (SIZE The number of decimal digits shall be
(3..8)) from 6 to 15 starting with the digits from
the PLMN identity. It is encoded with
TBCD String, two digits per octet.
7.4.11 IMEI

This parameter identifies the IMEI of the target UE.

Table 7.4.11-1: IMEI

IE/Group Name Presence | Range | IE type and reference

Semantics description

IMEI M OCTET STRING (SIZE
(8))

Refers to International Mobile Station
Equipment Identity and Software
Version Number (SVN) defined in
TS 3GPP TS 23.003 [11].

This IE is 16 digits encoded with TBCD
String, two digits per octet.

If the SVN is not present the last octet
shall contain the digit O as filler.

If present the SVN shall be included in
the last octet.
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7.4.12 Geographic Area

This parameter provides alocation estimate for the target UE in the case of a successful location attempt.

Table 7.4.12-1: Geographic Area
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IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Geographical Area
>Point Ellipsoid point
>>Geographical M 7.4.23
Coordinates
>Point With Uncertainty Ellipsoid point with
uncertainty circle
>>Geographical M 7.4.23
Coordinates
>>Uncertainty Code M INTEGER ( The uncertainty "r"
0..127) expressed in meters is
derived from the
"Uncertainty Code" k by
r = 10x(1.1%1)
>Ellipsoid point with
uncertainty Ellipse
>>Geographical M 7.4.23
Coordinates
>>Uncertainty Ellipse M 7.4.24
>>Confidence M INTEGER ( In percentage
0..100)
>Polygon List of Ellipsoid points
>>Polygon Point 1..<maxnoofPoints> The minimum number of
points allowed is 3.
>>>Geographical M 7.4.23
Coordinates
>Ellipsoid point with
altitude
>>Geographical M 7.4.23
Coordinates
>>Altitude and direction M 7.4.22
>Ellipsoid point with
altitude and uncertainty
Ellipsoid
>>Geographical M 7.4.23
Coordinates
>>Altitude and direction M 7.4.22
>>Uncertainty Ellipse M 7.4.24
>>Uncertainty Altitude M INTEGER ( The uncertainty altitude
0..127) "h" expressed in metres
is derived from the
"Uncertainty Altitude" k,
by:
h=45x(1.025%-1)
>>Confidence M INTEGER ( In percentage
0..100)
>Ellipsoid Arc
>>Geographical M 7.4.23
Coordinates
>>[nner radius M INTEGER ( The relation between the
0..216-1) value (N) and the radius
(r) in meters it describes
is BN<r <5(N+1), except
for N=216-1 for which the
range is extended to
include all grater values
of (n).
>>Uncertainty radius M INTEGER ( The uncertainty "r" is
0..127) derived from the
"Uncertainty radius" k by
r = 10x(1.1%1)
>>0Offset angle M INTEGER ( The relation between the
0..179) value (N) and the angle
(a) in degrees it
describes is
2N< a <2(N+1)
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IE/Group Name Presence Range IE type and Semantics description
reference
>>[ncluded angle M INTEGER ( The relation between the
0..179) value (N) and the angle
(a) in degrees it
describes is
2N< a <2(N+1)
>>Confidence M INTEGER (
0..100)
>High Accuracy Ellipsoid
point with uncertainty Ellipse
>>High Accuracy M 7.4.41
Geographical Coordinates
>>High Accuracy Uncertainty | M 7.4.42
Ellipse
>>Confidence M INTEGER ( In percentage
0..100)
>High Accuracy Ellipsoid
point with Scalable
uncertainty Ellipse
>>High Accuracy M 7.4.41
Geographical Coordinates
>>High Accuracy Scalable M 7.4.45
Uncertainty Ellipse
>>Confidence M INTEGER ( In percentage
0..100)
>High Accuracy Ellipsoid
point with altitude and
uncertainty Ellipsoid
>>High Accuracy M 7.4.41
Geographical Coordinates
>>High Accuracy Altitude M 7.4.43
>>High Accuracy Uncertainty | M 7.4.42
Ellipse
>>Confidence M INTEGER ( In percentage
0..100)
>>High Accuracy Uncertainty | M INTEGER ( The high accuracy
Altitude 0..255) uncertainty altitude "h"
expressed in metres is
derived from the high
accuracy uncertainty
code "k", by:
h=0.3x(1.02%-1)
>>Vertical Confidence M INTEGER ( In percentage
0..100)
>High Accuracy Ellipsoid
point with altitude and
scalable uncertainty Ellipsoid
>>High Accuracy M 7.4.41
Geographical Coordinates
>>High Accuracy Altitude M 7.4.43
>>High Accuracy Scalable M 7.4.45
Uncertainty Ellipse
>>Confidence M INTEGER ( In percentage
0..100)
>>High Accuracy Scalable M 7.4.46
Uncertainty Altitude
>>Vertical Confidence M INTEGER ( In percentage
0..100)

Table 7.4.12-2: Range bound

Range bound

Explanation

maxnoofPoints

Maximum no. of points in polygon. Value is 15.
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7.4.13 Positioning Data

This parameter provides additional information for the positioning attempt from the E-SMLC.

Table 7.4.13-1: Positioning Data
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IE/Group Name Presence | Range | IEtypeand | Semantics description
reference

Position Data M

>Positioning Data (0]

Set

>>Positioning 1l..<ma | OCTET Coding of positioning

Method and Usage xSet> STRING (1) | method (bits 8-4):
00000 Cell ID
00001 Reserved
00010 E-CID

00011 Reserved

00100 OTDOA

00101 Reserved

00110 Reserved

00111 Reserved

01000 U-TDOA

01001 Reserved

01010 Reserved

01011 Reserved

01100 to 01111 reserved
for other location
technologies

10000 to 11111 reserved
for network specific
positioning methods

Coding of usage (bits 3-
1):

000 Attempted
unsuccessfully due to
failure or interruption -
not used.

001 Attempted
successfully: results not
used to generate location
- not used.

010 Attempted
successfully: results
used to verify but not
generate location - not
used.

011 Attempted
successfully: results
used to generate
location.

100 Attempted
successfully: case where
UE supports multiple
mobile based positioning
methods and the actual
method or methods used
by the UE cannot be
determined.

>GNSS Positioning | O
Data Set
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>>GNSS (0] 1l..<ma | OCTET Coding of Method (Bits
Positioning Method XGNS STRING (1) | 8-7):
and Usage SSet> 00 : UE-Based

01 : UE-Assisted
10 : Conventional
11 : Reserved

Coding of GNSS ID (Bits
6-4) :

000 : GPS

001 : Galileo

010 : SBAS

011 : Modernized GPS
100 : QZSS

101 : GLONASS

110 : BDS

111 : NavIC

Coding of usage (bits 3-
1):

000 Attempted
unsuccessfully due to
failure or interruption
001 Attempted
successfully: results not
used to generate location
010 Attempted
successfully: results
used to verify but not
generate location

011 Attempted
successfully: results
used to generate location
100 Attempted
successfully: case where
UE supports multiple
mobile based positioning
methods and the actual
method or methods used
by the UE cannot be
determined.

>Additional (0]
Positioning Data
Set
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>>Additional 1lto OCTET Coding of positioning
Positioning Method <maxA | STRING method (bits 8-7):
and Usage ddPos | (SIZE(1)) 00 UE-Based;

Set> 01 UE-Assisted;

10 Standalone;
11 Reserved.

Coding of Additional
Positioning ID (bits 6-4):
000 Barometric
Pressure;

001 WLAN;

010 Bluetooth;

011 MBS;

100 Motion-Sensor(s);
other values reserved.

Coding of usage (bits 3-
1):

000 Attempted
unsuccessfully due to
failure or interruption

001 Attempted
successfully: results not
used to generate location
010 Attempted
successfully: results
used to verify but not
generate location

011 Attempted
successfully: results
used to generate location
100 Attempted
successfully: case where
UE supports multiple
mobile based positioning
methods and the actual
method or methods used
by the UE cannot be

determined.
Table 7.4.13-2: Range bound
Range bound Explanation
maxSet Maximum size of the data set. Value is 9.
maxGNSSSet Maximum size of the data. Value is 9.
maxAddPosSet Maximum size of the data Value is 8.
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This parameter provides the velocity estimate for the target UE.

Table 7.4.14-1: Velocity Estimate

ETSI TS 129 171 V19.0.0 (2025-10)

IE/Group Name Presence Range IE type and Semantics description
reference
Choice Velocity Estimate
>Horizontal Velocity Horizontal speed and bearing
(the direction of travel).
>>Horizontal Speed and M 7.4.25
Bearing
>Horizontal with Vertical Horizontal speed and bearing
Velocity (the direction of travel) as well
as vertical speed and the
direction (upward or downward)
>>Horizontal Speed and M 7.4.25
Bearing
>>Vertical Velocity M 7.4.26
>Horizontal Velocity with Horizontal speed, bearing (the
Uncertainty direction of travel), and the
uncertainty of the reported
speed.
>>Horizontal Speed and M 7.4.25
Bearing
>>Uncertainty Speed M INTEGER Uncertainty speed is encoded in
(0..255) increments of 1 kilometer per
hour using an 8 bit binary coded
number (N). The value of N
gives the uncertainty speed
except for N=255 which
indicates that the uncertainty is
not specified
>Horizontal with Vertical Horizontal speed and bearing
Velocity and Uncertainty (the direction of travel) as well
as vertical speed and the
direction (upward or downward)
and the uncertainty of the
reported speed.
>>Horizontal Speed and M 7.4.25
Bearing
>>Vertical Velocity M 7.4.26
>>Horizontal Uncertainty M INTEGER Horizontal Uncertainty Speed is
Speed (0..255) encoded in increments of 1
kilometer per hour using an 8 bit
binary coded number (N). The
value of N gives the uncertainty
speed except for N=255 which
indicates that the uncertainty is
not specified
>>Vertical Uncertainty Speed M INTEGER Vertical Uncertainty Speed is
(0..255) encoded in increments of 1

kilometer per hour using an 8 bit
binary coded number (N). The
value of N gives the uncertainty
speed except for N=255 which
indicates that the uncertainty is

not specified

7.4.15 Accuracy Fulfilment Indicator

This parameter whether the returned position estimate satisfies the requested accuracy or not.

ETSI




3GPP TS 29.171 version 19.0.0 Release 19 35 ETSI TS 129 171 V19.0.0 (2025-10)

Table 7.4.15-1: Accuracy Fulfilment Indicator

IE/Group Name Presence | Range | IE type and reference Semantics description

fulfilled,
requested accuracy not
fulfilled,

)

Accuracy Fulfilment (0] ENUMERATED Indicates if the requested accuracy is
Indicator (requested accuracy fulfilled or not.

7.4.16 LCS Cause

The LCS Causeisincluded if and only if arequested |ocation estimate was not successfully obtained (e.g. location
estimate not available), requested LCS assistance data was not successfully transferred to the UE or location-rel ated

data has been lost. The parameter provides the reason for the failure.

Table 7.4.16-1: LCS Cause

IE/Group Name Presence Range IE Type and Reference

Semantics
Description

CHOICE Cause Group

>Radio Network Layer

>>Radio Network Layer M ENUMERATED

Cause ( »
Unspecified
)

>Transport Layer

>>Transport Layer Cause M ENUMERATED
(Transport Resource Unavailable,
Unspecified,
)

>Protocol

>>Protocol Cause M ENUMERATED

(Transfer Syntax Error,

Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and
Notify),

Message not Compatible with
Receiver State,

Semantic Error,

Unspecified,

Abstract Syntax Error (Falsely
Constructed Message),

)
>Misc

>>Misc Cause M ENUMERATED
(Processing Overload,
Hardware Failure,
O&M Intervention,
Unspecified,

Ciphering Key Data Lost)
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This parameter indicates the type of APDU included in LCS-AP Connected Oriented Information message. The
supported information types are LPP and LPPa.

Table 7.4.17-1: Payload Type

IE/Group Name Presence | Range | IE type and reference Semantics description
Payload Type M ENUMERATED
(LPP,
LPPa,
...)

7.4.18 APDU

This parameter contains an embedded APDU. For information transfer between an E-SMLC and an eNB this shall be an
LPPa APDU. For information transfer between an E-SMLC and atarget UE, this shall be an LPP APDU.

Table 7.4.18-1: APDU

IE/Group Name

Presence

Range

IE type and reference

Semantics description

APDU

M

OCTET STRING

This |IE contains a message whose
content and encoding are defined
according to the Payload Type.

7.4.19 Network Element

This parameter identifies the source or destination of the message. The network element is identified by association

with either an eNB ID or the identity of an E-SMLC.

Table 7.4.19-1: Network Element

IE/Group Name Presence | Range | IE type and reference Semantics description
CHOICE Network Element | M
>Global eNB ID The global identity of the eNB
>>PLMN ldentity 7.4.27
>>eNB ID 7.4.29

>E-SMLC Identity

INTEGER (0..255)

The identity of the E-SMLC (an index to

identify an specific E-SMLC among all
the available E-SMLCs in the network)

7.4.20 Return Error Request

This parameter may be included to request an error response if LCS-AP message cannot be delivered successfully to its
final destination. This parameter shall not be included if the Return Error cause is present.

Table 7.4.20-1: Return Error Type

IE/Group Name Presence | Range | IE type and reference Semantics description
Return Error Type M ENUMERATED (
Yes,
No
)

7.4.21 Return Error Cause

This parameter indicates an error response for a LCS-AP connectionless information message that could not be
delivered to itsfinal destination. The APDU should be present and the same as the APDU in the original undelivered
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message. The source and destination identities shall be included and the same as the destination and source identities,
respectively, in the original undelivered message.

Table 7.4.21-1: Return Error Cause

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Return Error Cause

M

ENUMERATED
(systemfailure,
protocolerror,
destinationunkown,
destinationunreachable,
congestion,...)

7.4.22 Altitude and direction

Table 7.4.22-1: Altitude and direction

IE/Group Name Presence Range IE type and Semantics description
reference
Direction of Altitude M ENUMERATED
(Height, Depth)
Altitude M INTEGER ( The relation between the
0..215-1) value (N) and the altitude

(&) in meters it describes
is N <a < N+1, except for
N=215-1 for which the
range is extended to
include all greater values
of (a).

7.4.23 Geographical Coordinates

This |E contains the geographical coordinates.

Table 7.4.23-1: Geographical Coordinates

IE/Group Name Presence Range IE type and Semantics description
reference
Latitude Sign M ENUMERATED
(North, South)
Degrees Of Latitude M INTEGER ( The IE value (N) is
0..2%3-1) derived by this formula:
N<223 X /90 < N+1
X being the latitude in
degree (0°.. 90°)
Degrees Of Longitude M INTEGER ( The IE value (N) is
-223,223.1) derived by this formula:
N<224 X /360 < N+1
X being the longitude in
degree (-180°..+180°)
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This |E contains the uncertainty ellipse of a geographical area.

Table 7.4.24-1: Uncertainty Ellipse
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IE/Group Name Presence Range IE type and Semantics description
reference
Uncertainty semi-major M INTEGER The uncertainty "r* is derived
(0..127) from the "uncertainty code" k
by r = 10x(1.1%1)
Uncertainty semi-minor M INTEGER The uncertainty "r* is derived
(0..127) from the "uncertainty code" k
by r = 10x(1.1%1)
Orientation of major axis M INTEGER The relation between the IE
(0..89) value (N) and the angle (a) in
degrees it describes is
2N< a <2(N+1)

7.4.25 Horizontal Speed and Bearing

This |E contains the two components of horizontal velocity: speed and bearing

Table 7.4.25-1: Horizontal Speed and Bearing

IE/Group Name Presence Range IE type and Semantics description
reference
Bearing M INTEGER The direction of movement is
(0..359) given in degrees where '0'
represents North, '90'
represents East, etc.
Horizontal Speed M INTEGER The relationship between (N)
(0..< 211-1) and the horizontal speed (h) in

kilometers per hour it

describes is:

N<h<N+0.5 (N=0)

N-05<h<N+05
(0<N<2!1-1)

N — 0.5 < h(N = 211-1)

7.4.26 Vertical Velocity

This |E contains the two components of vertical velocity: speed and direction

Table 7.4.26-1: Vertical Velocity

IE/Group Name Presence Range IE type and Semantics description
reference
Vertical Speed M INTEGER The relationship between (N)
(0..28-1) and the vertical speed (v) in
kilometers per hour it describes
is:
N<v<N+05 (N=0)
N-05<v<N+05 (0<N<
28-1)
N—-0.5<v (N=281)
Vertical Speed Direction ENUMERATED
(upward,
downward)
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Thisinformation element indicatesthe PLMN Identity.

Table 7.4.27-1: PLMN Identity
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IE/Group Name Presence Range IE type and Semantics description
reference
PLMN identity M OCTET STRING | - digits 0 to 9, encoded
(SIZE (3)) 0000 to 1001,

- 1111 used as filler digit,
two digits per octet,

- bits 4 to 1 of octet n
encoding digit 2n-1

- bits 8 to 5 of octet n
encoding digit 2n

-The Selected PLMN
identity consists of 3 digits
from MCC followed by
either

-a filler digit plus 2 digits
from MNC (in case of 2
digit MNC) or

-3 digits from MNC (in case
of a 3 digit MNC).

7.4.28 Correlation ID

This|E indicates a specific location session. It is used in order to correlate request/response and an ongoing location

session.

Table 7.4.28-1: Correlation ID

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Correlation ID

M

OCTET STRING (SIZE
(4))

The identifier of a location session in E-
UTRAN. It should be unique for all
concurrently active location sessions in
a particular MME.
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7.4.29 eNBID

Thisinformation element is used to identify an eNB.

Table 7.4.29-1: eNB ID

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE eNB ID
>Macro eNB ID BIT STRING | Equal to the 20 leftmost bits of the
(20) Cell Identity IE contained in the E-

UTRAN CGl IE (see clause 7.4.4)
of each cell served by the eNB

>Home eNB ID BIT STRING | Equal to the Cell Identity I1E

(28) contained in the E-UTRAN CGI IE
(see clause 7.4.4) of the cell
served by the eNB

>Short Macro eNB ID BIT STRING | Equal to the 18 leftmost bits of the
(18) Cell Identity IE contained in the E-
UTRAN CGl IE (see clause 7.4.4)
of each cell served by the eNB

>Long Macro eNB ID BIT STRING | Equal to the 21 leftmost bits of the
(21) Cell Identity IE contained in the E-
UTRAN CGl IE (see clause 7.4.4)
of each cell served by the eNB

7.4.30 LCS Service Type ID

This parameter defines the service type ID for the location request.

Table 7.4.30-1: LCS Service Type ID

IE/Group Name Presence | Range | IE type and reference Semantics description
LCS Service Type ID (0] INTEGER( Identifies the type of service requested.
0..127) The meaning of the different service
types is defined in 3GPP
TS 22.071 [10].

7.4.31 Cell Portion ID

This parameter gives the current Cell Portion location of the target UE. The Cell Portion ID isthe unique identifier for a
cell portion within a cell.

Table 7.4.31-1: Cell Portion

IE/Group Name Presence Range IE type and Semantics description
reference
Cell Portion ID M INTEGER
(0..255,...,
256..4095)

7.4.32 Civic Address

This information element contains alocation estimate for the target UE expressed as a Civic address.

ETSI



3GPP TS 29.171 version 19.0.0 Release 19 41 ETSI TS 129 171 V19.0.0 (2025-10)

Table 7.4.32-1: Civic Address

IE/Group Name Presence | Range | IE type and reference Semantics description

Civic Address (0] OCTET STRING This IE contains a UTF-8 encoded
PIDF-LO XML document as defined in
IETF RFC 4119 [13]. The document
shall only contain a civic address using
the namespaces
"urn:ietf:params:xml:ns:pidf:geopriv10:c
ivicAddr" per IETF RFC 5139 [14] and
"urn:ietf:params:xml:ns:pidf:geopriv10:c
ivicAddr:ext" per IETF RFC 6848 [15].

7.4.33 Barometric Pressure

This information element contains the barometric pressure measurement as reported by the target UE.

Table 7.4.33-1: Barometric Pressure

IE/Group Name Presence | Range | IE type and reference Semantics description
Barometric Pressure (0] INTEGER This IE specifies the measured
(30000..115000) uncompensated atmospheric pressure
in units of Pascal (Pa).

7.4.34 RAT Type

This parameter provides the serving RAT type for the target UE or the last known serving RAT type for the case when
the Location Type |IE is set to last known location.

Table 7.4.34-1: RAT Type

IE/Group Name Presence | Range | IE type and reference Semantics description
RAT Type (0] ENUMERATED (lte-wb, | This IE provides the serving RAT type.
nb-iot, lte-m, ...)

7.4.35 Coverage Level

This parameter defines the type of coverage level being requested.

Table 7.4.35-1: Coverage Level

IE/Group Name Presence | Range | IE type and reference Semantics description
Coverage Level (0] ENUMERATED
(Extended Coverage,
)

7.4.36 Ciphering Data

This parameter contains the ciphering data sets sent by the E-SMLC to the MME.

Table 7.4.36-1: Ciphering Data

IE/Group Name Presence | Range | IEtypeand | Semantics description
reference
Ciphering Data M
>Ciphering Data Set | M l.<ma | 7.4.39
xCiphe
rSet>
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Table 7.4.36-2: Range bound

Range bound Explanation
maxCipherSet Maximum size of the data set. Value is 16

7.4.37 Ciphering Data Ack

This parameter contains the ciphering data acknowledgement information sent by the MME to the E-SMLC.

Table 7.4.37-1: Ciphering Data Ack

IE/Group Name Presence | Range | IEtypeand | Semantics description
reference
Ciphering Data M This IE contains the list
Ack of ciphering set IDs for
which the MME is
sending an
acknowledgement
>Ciphering Set ID M l.<ma | INTEGER
xCiphe | (0..65535)
rSet>
Table 7.4.37-2: Range bound
Range bound Explanation
maxCipherSet Maximum size of the data set. Value is 16

7.4.38 Ciphering Data Error Report
This parameter contains alist of ciphering data sets with the associated outcome of storage attempt at the MME.

Table 7.4.38-1: Ciphering Data Error Report

IE/Group Name Presence | Range | IEtypeand | Semantics description
reference
Ciphering Data M
Error Report
>Ciphering Data M l.<ma | 7.4.40
Error Report xCiphe
Contents rSet>

Table 7.4.38-2: Range bound

Range bound Explanation
maxCipherSet Maximum size of the data set. Value is 16
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7.4.39 Ciphering Data Set

This parameter contains a ciphering data set sent by the E-SMLC to the MME.

Table 7.4.39-1: Ciphering Data Set
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IE/Group Name Presence | Range | IEtypeand | Semantics description
reference
Ciphering Data Set | M
>Ciphering Set ID M INTEGER
(0..65535)
>Ciphering Key M OCTET
STRING
(SIZE(16))
>c0 M BIT STRING
(SIZE
(1..128))
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>SIB Types M OCTET This IE contains a bitmap
STRING indicating the positioning
(SIZE(4)) SIB types for which the
ciphering data set is
applicable:

-- abit setto 0 indicates
that the ciphering data
set is not applicable to
the corresponding
positioning SIB type

- abitsetto 1indicates
that the ciphering data
set is applicable to the
corresponding
positioning SIB type

The mapping of the bits
to the positioning SIB
types is as follows:

-- bit 8 in the first octet
maps to positioning SIB
Type 1-1
-- bit 7 in the first octet
maps to positioning SIB
Type 1-2
-- bit 6 in the first octet
maps to positioning SIB
Type 1-3
-- bit 5in the first octet
maps to positioning SIB
Type 1-4
-~ bit 4 in the first octet
maps to positioning SIB
Type 1-5
-- bit 3 in the first octet
maps to positioning SIB
Type 1-6
-~ bit 2 in the first octet
maps to positioning SIB
Type 1-7
-- bit 1 in the first octet
maps to positioning SIB
Type 2-1

-- bit 8 in the second
octet maps to positioning
SIB Type 2-2

-~ bit 7 in the second
octet maps to positioning
SIB Type 2-3

-- bit 6 in the second
octet maps to positioning
SIB Type 2-4

-- bit 5in the second
octet maps to positioning
SIB Type 2-5

-- bit 4 in the second
octet maps to positioning
SIB Type 2-6

-- bit 3 in the second
octet maps to positioning
SIB Type 2-7

-- bit 2 in the second
octet maps to positioning
SIB Type 2-8
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-- bit 1 in the second
octet maps to positioning
SIB Type 2-9

-- bit 8 in the third octet
maps to positioning SIB
Type 2-10
-~ bit 7 in the third octet
maps to positioning SIB
Type 2-11
-- bit 6 in the third octet
maps to positioning SIB
Type 2-12
-- bit 5 in the third octet
maps to positioning SIB
Type 2-13
-~ bit 4 in the third octet
maps to positioning SIB
Type 2-14
-- bit 3 in the third octet
maps to positioning SIB
Type 2-15
-~ bit 2 in the third octet
maps to positioning SIB
Type 2-16
-- bit 1 in the third octet
maps to positioning SIB
Type 2-17

-- bit 8 in the fourth
octet maps to positioning
SIB Type 2-18

-~ bit 7 in the fourth
octet maps to positioning
SIB Type 2-19

-- bit 6 in the fourth
octet maps to positioning
SIB Type 3-1

Bits 5 to 1 in the fourth
octets are spare and
shall be coded as zero.
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>SIB Types Ext (0] OCTET This IE contains
STRING extension of the bitmap
(SIZE(4)) SIB Types indicating the

positioning SIB types for
which the ciphering data
set is applicable:

-- abit set to O indicates
that the ciphering data
set is not applicable to
the corresponding
positioning SIB type

-- abit set to 1 indicates
that the ciphering data
set isapplicable to the
corresponding
positioning SIB type

The mapping of the bits
to the positioning SIB
typesisasfollows:

-- bit 8 inthefirst octet
maps to positioning SIB
Type 1-8

-- bit 7 in the first octet
maps to positioning SIB
Type 2-20

-- bit 6in thefirst octet
maps to positioning SIB
Type 2-21

-- bit 5in thefirst octet
maps to positioning SIB
Type 2-22

-- hit 4inthefirst octet
maps to positioning SIB
Type 2-23

-- bit 3inthefirst octet
maps to positioning SIB
Type 2-24

-- bit 2 in thefirst octet
maps to positioning SIB
Type 2-25

Any unassigned bits are
spare and shall be coded
as zero. In the absence
of this IE, the ciphering
data set is not applicable
for any of the positioning
SIB types mapped by
this IE.
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>Vaidity Start time | M OCTET This IE contains the UTC
STRING time when the ciphering
(SIZE(4)) data set becomes valid,
encoded in the same
format as the first four
octets of the 64-bit
timestamp format as
defined in clause 6 of
IETF RFC 5905 [16].
>Validity Duration | M INTEGER In minutes
(0..65535)
>TAlsList ] OCTET This IE contains the TAIs
STRING of the tracking areas for
(SIZE which the ciphering data
(7..97)) set is applicable. It is

encoded as octets 2 to n
of the Tracking area
identity list IE specified in
clause 9.9.3.33 of 3GPP
TS 24.301 [17].

If this IE is omitted, the
ciphering data set is valid
in the entire PLMN.

7.4.40 Ciphering Data Error Report Contents

This parameter contains a ciphering data set 1D with the associated outcome of storage attempt at the MME.

Table 7.4.40-1: Ciphering Data Error Report Contents

)

IE/Group Name Presence | Range | IEtypeand | Semantics description
reference
Ciphering Data M
Error Report
Contents
>Ciphering Set ID M INTEGER This IE contains the list
(0..65535) of ciphering set IDs for
which the MME is
sending an
acknowledgement
>Storage outcome M ENUMERAT
ED (
Successful,
Failed

7.4.41

This |E contains the high accuracy geographical coordinates.

ETSI
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Table 7.4.41-1: High Accuracy Geographical Coordinates

IE/Group Name Presence Range IE type and Semantics description
reference
High Accuracy Degrees Of M INTEGER ( The IE value (N) is
Latitude =231 23L.1) derived by this formula:
N =231 X /90
X being the latitude in
degree (-90°.. +90°)
High Accuracy Degrees Of M INTEGER ( The IE value (N) is
Longitude =231, 23L.1) derived by this formula:
N =231 X /180
X being the longitude in
degree (-180°..+180°)

7.4.42 High Accuracy Uncertainty Ellipse

This |E contains the high accuracy uncertainty ellipse of a geographical area, using the range (0..255) for high-accuracy
uncertainty code "k", as specified in 3GPP TS 23.032 [6].

Table 7.4.42-1: High Accuracy Uncertainty Ellipse

IE/Group Name Presence Range IE type and Semantics description
reference

High Accuracy Uncertainty M INTEGER The high accuracy uncertainty

semi-major (0..255) "r" is derived from the high
accuracy uncertainty code "k"
by:
r = 0.3x(1.02%-1)

High Accuracy Uncertainty M INTEGER The high accuracy uncertainty

semi-minor (0..255) "r" is derived from the high
accuracy uncertainty code "k"
by:
r = 0.3x(1.02%-1)

Orientation of major axis M INTEGER Angle in degrees between the

(0..179) major axis and north

7.4.43 High Accuracy Altitude

Table 7.44.3-1: High Accuracy Altitude

)

64000..1280000

IE/Group Name Presence Range IE type and Semantics description
reference
High Accuracy Altitude M INTEGER (- The relation between the

IE value (N) and the
altitude a (in metres) it
encodes is described by
the following equation:
a=Nx 27
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Table 7.4.44-1: High Accuracy Extended Uncertainty Ellipse

IE/Group Name Presence Range IE type and Semantics description
reference

High Accuracy Extended M INTEGER The high accuracy extended

Uncertainty semi-major (0..255) uncertainty "r" is derived from
the high accuracy extended
uncertainty code "k", as
specified in
3GPP TS 23.032 [6]

High Accuracy Extended M INTEGER The high accuracy extended

Uncertainty semi-minor (0..255) uncertainty "r" is derived from
the high accuracy extended
uncertainty code "k", as
specified in
3GPP TS 23.032 [6]

Orientation of major axis M INTEGER Angle in degrees between the

(0..179) major axis and north

7.4.45 High Accuracy Scalable Uncertainty Ellipse

Table 7.4.45-1: High Accuracy Scalable Uncertainty Ellipse

Uncertainty Ellipse

IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE High Accuracy
Scalable Uncertainty Ellipse
>High Accuracy Uncertainty 7.4.42
Ellipse
>High Accuracy Extended 7.4.44

7.4.46 High Accuracy Scalable Uncertainty Altitude

Table 7.4.46-1: High Accuracy Scalable Uncertainty Altitude

IE/Group Name Presence Range IE type and Semantics description
reference

CHOICE High Accuracy

Scalable Uncertainty Altitude

>High Accuracy Uncertainty INTEGER ( The high accuracy uncertainty

Altitude 0..255) altitude "h" expressed in
metres is derived from the
high accuracy uncertainty
code "k", by:
h=0.3x(1.02%-1)

>High Accuracy Extended INTEGER ( The high accuracy extended

Uncertainty Altitude 0..255) uncertainty "r* is derived from

the high accuracy extended
uncertainty code "k", as
specified in

3GPP TS 23.032 [6]
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7.4.47 UE Country Determination Indication

This parameter indicates whether the determining of geographical areaidentified by the country, area within a country
or international areawhere UE islocated for PLMN selection verification is required or not.

Table 7.4.47-1: UE Country Determination Indication

IE/Group Name Presence | Range | IE type and reference Semantics description
UE Country (0] ENUMERATED Indicates if the determining of
Determination Indication (required, geographical area identified by the
not required, country, area within a country or
.2 international area where UE is located
for PLMN selection verification is
required or not.

7.4.48 UE Area Indication

This parameter contains a country, area within a country or international areaindication where UE islocated.

Table 7.4.48-1: UE Area Indication

IE/Group Name Presence | Range | IE type and reference Semantics description

Country (0] OCTET STRING Includes the country or the area of
country where the UE is located.
This |IE contains two-letter ISO 3166
country code in capital ASCII letters,

e.g., DE or US.
IETF RFC 4776 [18]
International Area (0] ENUMERATED ( Indicates the UE is located in
Indication Yes, international area.
)
NOTE:  Either Country or International Area Indication shall be present.
7.5 Message and information element abstract syntax

7.5.1 General
LCS-AP ASN.1 definition conformsto [8] and [9].

The ASN.1 definition specifies the structure and content of LCS-AP messages. L CS-AP messages can contain any |Es
specified in the object set definitions for that message without the order or number of occurrence being restricted by
ASN.1. However, for this version of the standard, a sending entity shall construct a L CS-AP message according to the
PDU definitions module and with the following additional rules (Note that in the following |E means an | E in the object
set with an explicit id. If one |E needed to appear more than once in one object set, then the different occurrences have
different |E ids):

- |Esshal be ordered (in an IE container) in the order they appear in object set definitions.

- Object set definitions specify how many times IEs may appear. An | E shall appear exactly once if the presence
field in an object has value "mandatory”. An |E may appear at most once if the presence field in an object has
value "optional" or "conditiona”. If in atabular format there is multiplicity specified for an IE (i.e. an IE list)
then in the corresponding ASN.1 definition the list definition is separated into two parts. The first part defines an
|E container list where the list elements reside. The second part defines list elements. The |E container list
appears as an |E of its own. For this version of the standard an | E container list may contain only one kind of list
elements.

If aLCS-AP message that is not constructed as defined above is received, this shall be considered as Abstract Syntax
Error, and the message shall be handled as defined for Abstract Syntax error in clause 10 of [7].
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7.5.2 Usage of protocol extension mechanism for non-standard use
The protocol extension mechanism for non-standard use may be used:

- for special operator- (and/or vendor) specific features considered not to be part of the basic functionality, i.e. the
functionality required for a complete and high-quality specification in order to guarantee multi-vendor
interoperability.

- by vendors for research purposes, e.g. to implement and evaluate new algorithms/features before such features
are proposed for standardisation.

The extension mechanism shall not be used for basic functionality. Such functionality shall be standardised.

7.5.3 Elementary procedure definitions

R R R R R R R R R

-- Elementary Procedure definitions

R R R R R R R R R R

LCS- AP- PDU- Descri ptions {
itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) lcs-AP (4) versionl (1) |cs-AP-PDU Descriptions (0)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

LR R R R

-- |E paraneter types from other nodul es.

R R R R

| MPORTS
Criticality,
Pr ocedur eCode
FROM LCS- AP- ConmonDat aTypes

Locati on- Request,
Locat i on- Response,
Locat i on- Abor t - Request ,
Connection-Oiented- | nformation,
Connecti onl ess- | nformati on,
Reset - Request ,
Reset - Acknowl edge,
Ci pheri ng- Key- Dat a,
Ci pheri ng- Key- Dat a- Resul t

FROM LCS- AP- PDU- Cont ent s

i d- Locati on- Servi ce- Request,
i d- Connection-Ori ent ed- | nformati on-Transfer,
i d- Connecti onl ess- 1 nf ormati on- Tr ansf er,
i d-Locati on- Abort,
i d- Reset,
i d- Ci pheri ng- Key- Dat a- Del i very
FROM LCS- AP- Const ant s;

kkhkkhkkhkkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkhkhkhkkhkkhkhkkhkkhkhkkhkkhkkhkkhkkkhkkhkkhkkkhkkkkkkkkkkkkkk*x*%x

-- Interface El enentary Procedure d ass

LR R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE SRR EEEEEEEEEEEE

LCS- AP- ELEMENTARY- PROCEDURE : : = CLASS {
& nitiati ngMessage ,
&Successf ul Qut cone OPTI ONAL,
&Unsuccessf ul Qut cone OPTI ONAL,

&pr ocedur eCode Procedur eCode UNI QUE,
&criticality Criticality DEFAULT ignore

}
W TH SYNTAX {
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I NI TI ATI NG MESSAGE &l nitiati ngMessage

[ SUCCESSFUL QUTCOVE &Successf ul Qut cone]

[ UNSUCCESSFUL QUTCOVE  &Unsuccessf ul Qut cone]
PROCEDURE CODE &pr ocedur eCode

[CRITI CALI TY &criticality]

R RS S S R R R R R R R S R R R SRR R R R R R R R R R R R EEEEEEEEES

-- Interface PDU Definition

khkkhkkhkkhkkhkhkhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhkhkhhhhkhkhkhkhkhkhkhkhkhkhkhkkkkx*x*

LCS-AP-PDU :: = CHO CE {
initiati ngMessage I'nitiatingMessage,
successf ul Qut cone Successf ul Qut cone,
unsuccessful Qut come Unsuccessful Qut cone,

}

InitiatingMessage ::= SEQUENCE {
pr ocedur eCode LCS- AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode ( { LCS- AP- ELEMENTARY- PROCEDURES} ) ,
criticality LCS- AP- ELEMENTARY- PROCEDURE. &criticality ({ LCS- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode}),
val ue LCS- AP- ELEMENTARY- PROCEDURE. &l ni ti ati ngMessage ({LCS- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode})

}

Successful Qutcone ::= SEQUENCE {
pr ocedur eCode LCS- AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode  ( { LCS- AP- ELEMENTARY- PROCEDURES} ) ,
criticality LCS- AP- ELEMENTARY- PROCEDURE. &criticality ({ LCS- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode}),
val ue LCS- AP- ELEMENTARY- PROCEDURE. &Successf ul Qut cone  ({LCS- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode} )

}

Unsuccessful Qutcone ::= SEQUENCE {
pr ocedur eCode LCS- AP- ELEMENTARY- PROCEDURE. &pr ocedur eCode  ( { LCS- AP- ELEMENTARY- PROCEDURESY} ) ,
criticality LCS- AP- ELEMENTARY- PROCEDURE. &criticality ({ LCS- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode}),
val ue LCS- AP- ELEMENTARY- PROCEDURE. &Unsuccessf ul Qut cone ({ LCS- AP- ELEMENTARY-

PROCEDURES} { @r ocedur eCode} )

}

kkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkkkhkkhkkkkhkkkkkkkkkkkkkx*x*%x

-- Interface El ementary Procedure List

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkkkkkkkkkkkkkkkk*x*%x

LCS- AP- ELEMENTARY- PROCEDURES LCS- AP- ELEMENTARY- PROCEDURE : : = {
LCS- AP- ELEMENTARY- PROCEDURES- CLASS- 1 |
LCS- AP- ELEMENTARY- PROCEDURES- CLASS- 2 ,

}

LCS- AP- ELEMENTARY- PROCEDURES- CLASS- 1 LCS- AP- ELEMENTARY- PROCEDURE : : = {
| ocati on- Servi ce- Request |
connectionl ess-Informati on-Transfer |
| ocati on- Abort |
reset |
ci pheri ng- Key- Dat a- Del i very ,

}

LCS- AP- ELEMENTARY- PROCEDURES- CLASS- 2 LCS- AP- ELEMENTARY- PROCEDURE : : = {
connection-Oriented- | nformation-Transfer ,

}

LR R R R R R R R

-- Interface El enentary Procedures

khkkhkkhkkhkkhkkhkkhkkhkhkhkhkhhhhkhkhkhkhkkhkhkhkhkhhkhhkhhhkkhkhkhkhkhkhhkkhkkhkkhkhkhkkhkkhkkhkkhkkkkkkkkkkkkk**x*%
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| ocati on- Servi ce- Request LCS- AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Locat i on- Request
SUCCESSFUL QUTCOME Locati on- Response
UNSUCCESSFUL OUTCOVE Locati on- Response
PROCEDURE CODE i d-Locati on- Servi ce- Request
CRI TI CALI TY rej ect

}

connection-Ori ent ed- | nformati on- Transfer LCS- AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE Connection-Oriented-Infornation
PROCEDURE CODE i d-Connection-Oriented-Information-Transfer
CRITI CALI TY rej ect

}

connecti onl ess- | nformati on- Transfer LCS- AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Connecti onl ess- 1| nformati on
UNSUCCESSFUL OUTCOVE Connecti onl ess- | nformati on
PROCEDURE CODE i d- Connectionl ess-1nfornmation-Transfer
CRI TI CALI TY reject

}

| ocation- Abort LCS- AP- ELEMENTARY- PROCEDURE : : = {
I NI TI ATI NG MESSAGE Locati on- Abort - Request
SUCCESSFUL OQUTCOME Locati on- Response
PROCEDURE CODE i d-Locati on- Abort
CRI TI CALI TY rej ect

}

reset LCS- AP- ELEMENTARY- PROCEDURE : : = {
I'NI TI ATI NG MESSAGE Reset - Request
SUCCESSFUL OQUTCOME Reset - Acknowl edge
PROCEDURE CODE i d- Reset
CRI TI CALI TY rej ect

}

ci phering- Key-Dat a- Del i very LCS- AP- ELEMENTARY- PROCEDURE :: = {
I NI TI ATI NG MESSAGE Gi pheri ng- Key- Dat a
SUCCESSFUL QUTCOVE G pheri ng- Key- Dat a- Resul t
UNSUCCESSFUL OQUTCOVE Ci pheri ng- Key- Dat a- Resul t
PROCEDURE CODE i d- Gi pheri ng- Key-Dat a- Del i very
CRI TI CALI TY rej ect

}

END

75.4 PDU definitions

R R R R R R R

-- PDU definitions for LCS-AP.

R R R R R R R R

LCS- AP- PDU- Cont ent s {

itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) lcs-AP (4) versionl (1) |cs-AP-PDU- Contents (1)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

L R R R R R

-- | E paraneter types from other nodul es.

R R R R R

| MPORTS

APDU,

Accuracy-Ful fill ment-1ndicator,
Baronetric-Pressure,
Cell-Portion-ID,

Ci pheri ng-Dat a,

Ci pheri ng- Dat a- Ack,

Ci pheri ng- Dat a- Err or - Report,
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Civi c- Addr ess,
Correl ation-1D,
Cover age- Level ,
E-C3,

CGeogr aphi cal - Ar ea,

| MBI,

| MEI,

I ncl ude- Vel oci ty,
LCS- Cause,

LCS-d i ent - Type,
LCS- Servi ce- Type- | D,
LCS-Priority,

LCS- QoS,

Locati on- Type,

Mul ti pl eAPDUs,

Net wor k- El enent ,

Payl oad- Type,

Posi ti oni ng- Dat a,
RAT- Type,

Ret urn- Error - Type,
Ret ur n- Er r or - Cause,
UE- Posi ti oni ng- Capability,
Vel oci ty-Estinate,
UE- Count ry- Det ermi nati on-1ndi cati on,
UE- Ar ea- | ndi cati on

FROM LCS- AP- | Es

Pr ot ocol Ext ensi onCont ai ner {},
Prot ocol | E- Cont ai ner{},

LCS- AP- PROTOCOL- EXTENSI ON,
LCS- AP- PROTOCOL- | ES

FROM LCS- AP- Cont ai ners

i d- Accuracy-Ful fill ment-Indicator,
i d- APDU,

i d-Baronetric-Pressure,
id-Cell-Portion-ID,

i d- G pheri ng- Dat a,

i d- G pheri ng- Dat a- Ack,

i d- Ci pheri ng- Dat a- Err or - Report,
i d-Ci vi c- Addr ess,
id-Correlation-I1D,

i d- Cover age- Level ,

i d-Destination-ID,

i d- E- UTRAN-Cel | - I dentifier,

i d-1ncl ude- Vel ocity,

id-1MEl,

id-1Msl,

id-LCS-Cient-Type,
id-LCS-Priority,

i d- LCS- QOS,

i d- LCS- Cause,

i d- LCS- Ser vi ce- Type- | D,

i d-Location-Esti mate,

i d- Locati on- Type,
id-MiltipleAPDUs,

i d- Payl oad- Type,

i d- Posi ti oni ng- Dat a,

i d- RAT- Type,

i d- Return- Error-Request,

i d- Ret urn- Error- Cause,

i d-Source-ldentity,

i d- UE- Posi ti oni ng- Capability,
id-Velocity-Estimate,

i d- UE- Count ry- Det er m nati on- I ndi cati on,
i d- UE- Area- I ndi cati on

FROM LCS- AP- Const ant s;

LR R R R R R R R

Locati on- Request

R R R R R R R R

Locati on- Request ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { { Location-Request-I|Es} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onContai ner { { Location-Request-Extensions} } OPTI ONAL,
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}
Locat i on- Request -1 Es LCS- AP- PROTOCOL- I ES :: = {
{ IDid-Correlation-1D CRITICALITY reject TYPE Correlation-1D PRESENCE nandatory } |
{ IDid-Location-Type CRITICALITY reject TYPE Location-Type PRESENCE nandatory } |
{ IDid-E-UTRAN-Cel | -1 dentifier CRI TICALITY ignore TYPE E-Cd PRESENCE nandatory } |
{ IDid-LCS-dient-Type CRITICALITY reject TYPE LCS-dient-Type PRESENCE optional 1} |
{ IDid-LCS-Priority CRITICALITY reject TYPE LCS-Priority PRESENCE optional } |
{ IDid-LCS-QCs CRITI CALITY reject TYPE LCS-QoS PRESENCE optional } |
{ IDid-UE-Positioning-Capability CRITICALI TY reject TYPE UE-Positioning-Capability PRESENCE
optional } |
{ IDid-Include-Velocity CRITICALITY reject TYPE Include-Velocity PRESENCE optional } |
{ IDid-IMsl CRITI CALITY ignore TYPE | MsI PRESENCE optional } |
{ IDid-IMEl CRITICALITY ignore TYPE | MEI PRESENCE optional } |
{ IDid-MiltipleAPDUs CRITICALITY reject TYPE MiltipleAPDUs PRESENCE optional } |
{ 1D id-RAT-Type CRITI CALI TY ignore TYPE RAT-Type PRESENCE optional } |
{ IDid-Coverage-Level CRITICALITY ignore TYPE Coverage-Level PRESENCE optional},
}
Locat i on- Request - Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON :: = {

{ IDid-LCS Service-Type-1D CRITICALITY ignore EXTENSI ON LCS-Service-Type-ID PRESENCE
optional } |

{ IDid-UE-Country-Determnation-Indication CRI TICALITY ignore TYPE UE-Country-Determnination-
I ndi cati on PRESENCE optional },

}
- khkkhkkhkhkkhkkhkhkkhhkkhhkhhkhhhkhhkhhhhhhhhhhhhhhdhhhhhhdhhhhrhdhdrhrhrhxdxdxx*x
-- Locati on- Response
:: khkhkkhkhkkhkhkhkhkhkhhkhhkhhkhhhkhhkhhkhhhdhdhhhhdhdhdhrhhhdhdkhhkrhdhdhxdrxhrhxdxkx%x
Locati on- Response ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {Location- Response-|Es} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { {Locati on- Response- Ext ensi ons} } OPTl ONAL,
}
Locat i on- Response- | Es LCS- AP- PROTOCOL- I ES :: = {
{ IDid-Correlation-1D CRITICALITY reject TYPE Correlation-ID PRESENCE nmandatory } |
{ IDid-Location-Estinate CRITICALITY reject TYPE Geographical - Area PRESENCE optional }
|
{ IDid-Positioning-Data CRITICALI TY reject TYPE Positioning-Data PRESENCE optional }
I
{ IDid-Velocity-Estinate CRITICALITY reject TYPE Velocity-Estinate PRESENCE optional }
|
{ IDid-Accuracy-Fulfillnment-Indicator CRITICALITY reject TYPE Accuracy-Fulfillnent-Indicator
PRESENCE optional } |
{ IDid-LCS Cause CRITI CALI TY ignore TYPE LCS- Cause PRESENCE optional } ,
}
Locat i on- Response- Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-E-UTRAN-Cel | -1 dentifier CRITICALITY ignore EXTENSION E-C3 PRESENCE optional } |
{ IDid-Cell-Portion-1D CRITI CALI TY ignore EXTENSION Cell-Portion-1D PRESENCE optional } |
{ IDid-Cvic-Address CRITI CALI TY ignore EXTENSION Givic- Address PRESENCE optional } |
{ IDid-Baronetric-Pressure CRITI CALI TY ignore EXTENSI ON Baronetric-Pressure PRESENCE
optional } |
{ IDid-UE-Area-Indication CRITI CALI TY ignore EXTENSI ON UE- Area-| ndi cation PRESENCE
optional 1},
}
- khkkkkhkhkhkkhkhkkhkhkkhhkhhkhhhkkhhkhhhhhhhhhhhhhhhhhhhhhkdhhhhrhkdhdhxhrhrhxdxkxx*x
-- Location-Abort
:: khkkhkkkhkhkkhkkhkhkhhkkhhkhhkhhhkhhkhhhhhhhhhhhhhhdhhhhhhdhdhhrhdhdrhrhdhxdxkxx*x
Locati on- Abort - Request ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Location-Abort-Request-1|Es} },
prot ocol Ext ensi ons Prot ocol Ext ensi onCont ai ner { {Location-Abort-Request-Extensions} } OPTlI ONAL,
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}
Locat i on- Abor t - Request -1 Es LCS- AP- PROTOCOL- | ES :: = {
{ IDid-Correlation-1D CRITICALITY reject TYPE Correlation-1D PRESENCE mandatory } |
{ IDid-LCS Cause CRITI CALITY ignore TYPE LCS-Cause PRESENCE nandatory } ,
}
Locati on- Abort - Request - Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
- kkhkkkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkkhkhkkhkkhkkhkkkhkkhkkhkkhkkkhkkhkkkhkkkkkkkkkkkkkkk*x*%x
-- Connection-Oiented-1nformation
o R R R R R EEEEEEEEESEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
Connection-Oriented-Information ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Connection-Oiented-Information-I|Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Connection- i ented-|nfornation-Extensions} }
OPTI ONAL,

}

Connection-Ori ented- I nformation-1Es LCS- AP- PROTOCOL- | ES :: = {
{ IDid-Correlation-ID CRITICALITY reject TYPE Correlation-ID PRESENCE optional 1} |
{ 1D id-Payl oad- Type CRITICALITY reject TYPE Payl oad- Type PRESENCE optional } |
{ IDid-APDU CRITI CALITY reject TYPE APDU PRESENCE optional } ,

}

Connection-Oiented- | nformati on- Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON :: = {

}

- kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkkhkhkkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhhkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkkkkk**x*%

-- Connectionl ess-Infornation

N kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkhkhkkhkkhkkhkhkkhkkhkkhkkhkhkkhkkhkkkhkkhkkkkkkkkkkkkkkkk**x*%x

Connectionl ess-1nformation ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {Connectionl ess-Infornation-I|Es} },
prot ocol Ext ensi ons Prot ocol Ext ensi onCont ai ner { {Connectionl ess-|nformati on- Ext ensi ons} }
OPTI ONAL,

}
Connectionl ess-Information-1Es LCS- AP- PROTOCOL- | ES :: = {
{ IDid-Source-ldentity CRITICALITY reject TYPE Network-El ement PRESENCE nandatory } |
{ IDid-Destination-ID CRITICALITY reject TYPE Network-El ement PRESENCE nandatory } |
{ 1D id-APDU CRITICALITY reject TYPE APDU PRESENCE mandatory } |
{ 1D id-Return-Error-Request CRITICALITY reject TYPE Return-Error-Type PRESENCE optional }
|
{ IDid-Return-Error-Cause CRITICALITY ignore TYPE Return-Error-Cause PRESENCE optional } ,
}
Connecti onl ess- | nformati on- Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
-- Reset-Request
Reset - Request ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {Reset-Request-IEs} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { {Reset-Request-Extensions} } OPTI ONAL,
}
Reset - Request - | Es LCS- AP- PROTOCOL- | ES :: = {

{ IDid-LCS-Cause CRITI CALI TY ignore TYPE LCS-Cause PRESENCE mandatory } |,
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}
Reset - Request - Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
kkhkkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkkkkkkk*x*%x
-- Reset - Acknow edge
:_ kkhkkhkkkhkkkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkkhkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkhkkkhkkkhkkkkkkkkkkk*x*x
Reset - Acknowl edge ;.= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { { Reset-Acknow edge-|Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Reset-Acknow edge- Ext ensi ons} } OPTI ONAL,
}
Reset - Acknow edge- | Es LCS- AP- PROTOCOL- | ES :: = {
}
Reset - Acknow edge- Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
- khkkhkkkhkhkkhkkhkhkkhkhkhhkhhkhhhkkhhkhhhhhhhhhhhhhhdhhhhhhkdhdhhhhdhdhxhhhdhxdxhxx*x
-- Giphering-Key-Dat a
:: khkhkkhkhkkhkhkhkhkhkhhkhhkhhkhhhkhhkhhkhhhdhdhhhhdhdhdhrhhhdhdkhhkrhdhdhxdrxhrhxdxkx%x
Ci phering-Key-Data ::= SEQUENCE {
protocol | Es Protocol | E- Cont ai ner { {G phering-Key-Data-I|Es} },
pr ot ocol Ext ensi ons  Prot ocol Ext ensi onCont ai ner { {Ci pheri ng- Key- Dat a- Ext ensi ons} } OPT| ONAL,
}
Ci pheri ng- Key- Dat a- | Es LCS- AP- PROTOCOL- | ES :: = {
{ IDid-GC phering-Data CRITICALITY reject TYPE G phering-Data PRESENCE nandatory } ,
}
Ci pheri ng- Key- Dat a- Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
- kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkkhkhkkhkkkhkkhkhkkhkkkhkkhkkhkkhkkkkkkkkkkkkkkk*x*x
-- G phering- Key- Dat a- Resul t
o R R R R R EEEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S
Ci phering- Key-Dat a- Result ::= SEQUENCE {

protocol | Es Protocol | E- Cont ai ner { {C phering-Key-Data-Result-|Es} },
pr ot ocol Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Ci pheri ng- Key- Dat a- Resul t - Ext ensi ons} }
OPTI ONAL,

}

Ci pheri ng- Key- Dat a- Resul t - | Es LCS- AP- PROTOCOL- | ES :: = {
{ IDid-G phering-Data-Ack CRITICALITY reject TYPE G phering-Data-Ack PRESENCE conditional } |
{ IDid-G phering-Data-Error-Report CRITICALITY reject TYPE G phering-Data-Error-Report
PRESENCE condi tional } ,

}

Ci pheri ng- Key- Dat a- Resul t - Ext ensi ons LCS- AP- PROTOCOL- EXTENSI ON : : = {

}
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END

7.5.5 Information element definitions

R R R R R R R

-- Information El enent Definitions

R S SRS SRR RS RS RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEESEE

LCS- AP-1 Es {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)

eps-Access (21) nodules (3) lcs-AP (4) versionl (1) lcs-AP-1Es (2)}

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

max- No- Of - Poi nt s,

max- Set ,

max- GNSS- Set ,

max- Add- Pos- Set ,

max- G pher - Set,

i d- Addi ti onal - Posi ti oni ngDat aSet
FROM LCS- AP- Const ant s

Criticality,
Pr ocedur eCode,
Tri ggeri ngMessage,
Protocol | E-1 D
FROM LCS- AP- CormonDat aTypes

Pr ot ocol Ext ensi onCont ai ner{},
LCS- AP- PROTOCCOL- EXTENSI ON
FROM LCS- AP- Cont ai ners;

-- A
APDU ;1= OCTET STRI NG
Accuracy-Ful fillment-Indicator ::= ENUMERATED {

request ed-accuracy-fulfilled,
request ed- accuracy-not-fulfilled,

ETSI TS 129 171 V19.0.0 (2025-10)

}

Addi ti onal - Posi ti oni ngDat aSet ::= SEQUENCE( SI ZE( 1. . max- Add- Pos-Set)) OF Additi onal -
Posi ti oni ngMet hodAndUsage

Addi ti onal - Posi ti oni ngMet hodAndUsage ::= OCTET STRI NG (S| ZE(1))

Al titude ::= | NTEGER (0. .65535)

-- The valid value for this IEis 0 to 32767.

-- Reception of value greater than 32767 shall be mapped to the val ue 32767.

Al titude-And-Direction ::= SEQUENCE {
direction-OF-Al titude Direction-O-Altitude,
al titude Al titude,

}

Angle ::= I NTEGER (0..179)

-- B

Barometric-Pressure ::= | NTEGER (30000..115000)
Bearing ::= I NTEGER (0. .359)

ETSI
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@ ©:= BIT STRING (SI ZE (1..128))

Cellldentity

BI T STRING (S| ZE (28))

Cell-Portion-ID ::

I NTEGER (0..255,..., 256..4095)

Ci pheri ng- Dat a

SEQUENCE( Sl ZE( 1. . max- C pher-Set)) OF C pheri ng- Dat a- Set

Ci phering-Dat a- Ack ::= SEQUENCE(SI ZE(1. . nax- C pher-Set)) OF G phering-Set-1D

Ci phering-Data-Error-Report ::= SEQUENCE(SI ZE(1.. nax- G pher-Set)) OF Ci phering-Data-Error-Report-
Content s

Ci phering-Data-Set ::= SEQUENCE {

ci phering-Set-1D Ci phering- Set -1 D,

ci pheri ng- Key G pheri ng- Key,

cO Qo,

si b- Types S| B- Types,
validity-Start-Time Validity-Start-Ti e,
val idity-Duration Val i dity-Duration,
tais-List TAl s- Li st,

Ci pheri ng- Dat a- Error - Report - Contents 1= SEQUENCE {
ci phering-Set-1D Ci pheri ng- Set -1 D,
st or age- Qut cone St or age- Qut cone,

}
Ciphering-Set-1D ::= | NTEGER (0. .65535)
Ci phering-Key ::= OCTET STRING (S| ZE (16))
Civi c- Addr ess ;= OCTET STRI NG
Confidence ::= |INTEGER (0..100)
Correlation-1D ::= OCTET STRING (S| ZE (4))
Country ::= OCTET STRI NG
-- D
DegreesLatitude ::= | NTEGER (0. .8388607) -- 23 bit field
Degr eesLongi t ude ;.= | NTEGER (-8388608. .8388607) -- 24 bit field
Direction-O-Atitude ::= ENUVERATED {
hei ght,
depth
}
-- E
E- Cd 11 = SEQUENCE {
pLMNi dentity PLMN\- | D,
cell-1D Cel |l I dentity,
i E- Ext ensi ons Pr ot ocol Ext ensi onContai ner { { E-CA-ExtlEs} } OPTI ONAL,
oo}
E- CA - Ext | Es LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
Cover age- Level ::= ENUMERATED {
ext endedcover age,
}
El I'i psoi d-Poi nt-Wth-Uncertainty-Ellipse ::= SEQJENCE {

geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,
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uncertainty-Ellipse Uncertainty-Ellipse,

confi dence Confi dence,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Ellipsoid-Point-Wth-Uncertainty-Ellipse-ExtlEs}
} OPTI ONAL,

oo}

El I'i psoi d- Poi nt-Wth-Uncertainty-Ellipse-ExtlEs LCS-AP- PROTOCOL- EXTENSI ON :: = {
}
El I'i psoi d-Point-Wth-Altitude ;= SEQUENCE {

geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,

altitude-And-Direction Altitude-And-Direction,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Ellipsoid-Point-Wth-Altitude-ExtlEs} } OPTI ONAL,

-}
El |i psoi d- Poi nt-Wth-Altitude-ExtlEs LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
El |i psoi d- Poi nt-Wth-Altitude-And-Uncertainty-Ellipsoid ::= SEQUENCE {
geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,

altitude-And-Direction Altitude-And-Direction,

uncertainty-Ellipse Uncertainty-Ellipse,

uncertainty-Altitude Uncertainty-Altitude,

confi dence Conf i dence,

i E- Ext ensi ons Pr ot ocol Ext ensi onContai ner { { Elli psoid-Point-Wth-Altitude-And-Uncertainty-
El | i psoi d- Ext | Es} } OPTI ONAL,

El I'i psoi d- Poi nt-Wth-Altitude-And-Uncertainty-Ellipsoid-ExtlEs LCS-AP-PROTOCOL- EXTENSI ON :: = {
}
El i psoid-Arc 1= SEQUENCE {

geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,

i nner - Radi us | nner - Radi us,

uncertai nty-Radi us Uncertai nty- Code,

of fset- Angl e Angl e,

i ncl uded- Angl e Angl e,

confi dence Confi dence,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Ellipsoid-Arc-ExtlEs} } OPTI ONAL,

}
El |'i psoi d- Arc- Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
ENB-ID ::= CHO CE {
macr o- eNB- 1 D Macr o- eNB- | D,
home- eNB- | D Hone- eNB- | D,
.s.h;)’rt— macro-eNB-1 D Short - Macro-eNB- 1D,
| ong- macr o- eNB- | D Long- Macr o- eNB- | D
}
E-SML.C- 1D ::= I NTEGER (0..255)
-- F
-- G
Geographical -Area ::= CHO CE {
poi nt Poi nt,
poi nt-Wth-Uncertainty Poi nt - Wt h-Uncertainty,
el i psoi dPoi nt-Wth-Uncertainty-El|ipse El I'i psoi d- Poi nt- Wt h-Uncertainty-Ellipse,
pol ygon Pol ygon,
el lipsoid-Point-Wth-Atitude El I'i psoi d-Poi nt-Wth-Altitude,

el l'i psoi d-Point-Wth-Altitude-And-Uncertainty-Ellipsoid Ellipsoid-Point-Wth-Altitude-And-
Uncertainty-Ellipsoid,
ellipsoid-Arc El l'i psoi d-Arc,
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hi gh- Accur acy- El | i psoi d- Poi nt-Wth-Uncertainty-Ellipse H gh-Accuracy-ElIlipsoid-Point-Wth-
Uncertainty-Ellipse,

hi gh- Accur acy- El | i psoi d- Poi nt-Wth-Altitude-And-Uncertainty-Ellipsoid Hi gh- Accur acy- El | i psoi d-
Poi nt-Wth-Atitude-And-Uncertainty-Ellipsoid,

hi gh- Accuracy- El | i psoi d- Poi nt - Wt h- Scal abl e-Uncertai nty-El|ipse Hi gh-Accuracy-Ellipsoid-Point-
W t h- Scal abl e- Uncertai nty-Ellipse,

hi gh- Accur acy- El | i psoi d- Poi nt-Wth-Al titude-And- Scal abl e- Uncertainty-Ellipsoid H gh-Accuracy-
Accuracy-El | i psoi d- Poi nt-Wth-Al titude- And- Scal abl e-Uncertainty-ElIlipsoid

}
CGeogr aphi cal - Coor di nat es 11 = SEQUENCE {
| atitudeSi gn LatitudeSi gn,
degreeslLatitude DegreesLatitude,
degr eesLongi t ude Degr eesLongi t ude,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Geogr aphi cal - Coor di nat es- Ext | Es} } OPTI ONAL,
}
CGeogr aphi cal - Coor di nat es- Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
d obal -eNB-1D  ::= SEQUENCE {
pLM\- | D PLM\- | D,
eNB-1D ENB-ID
}
GNSS- Posi ti oni ng- Met hod- And- Usage ::= OCTET STRING (Sl ZE (1))
GNSS- Posi tioni ng-Data-Set ::= SEQUENCE (S| ZE (1..max- GNSS-Set)) OF GNSS- Posi ti oni ng- Met hod- And- Usage
-- H
Hi gh- Accuracy-Altitude ::= | NTEGER (-64000..1280000)
Hi gh- Accur acy- Degr eesLat i t ude i1 = | NTEGER(-2147483648. . 2147483647)
Hi gh- Accur acy- DegreesLongi tude ::= | NTEGER(-2147483648..2147483647)
Hi gh- Accur acy-El | i psoi d- Poi nt-Wth-Uncertainty-Ellipse ::= SEQUENCE {

hi gh- Accur acy- Geogr aphi cal - Coordi nates Hi gh- Accur acy- Geogr aphi cal - Coor di nat es,

hi gh- Accuracy- Uncertainty-Ellipse Hi gh- Accuracy-Uncertainty-Ellipse,

confi dence Confi dence,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh-Accuracy-El i psoi d-Poi nt-Wth-Uncertainty-
Ellipse-ExtlEs} } OPTI ONAL,

oo}

Hi gh- Accur acy- El | i psoi d- Poi nt- Wt h-Uncertainty-Ellipse-ExtlEs LCS-AP- PROTOCOL- EXTENSI ON :: = {
}
Hi gh- Accuracy-El | i psoi d- Poi nt - Wt h- Scal abl e-Uncertainty-Ellipse ::= SEQUENCE {

hi gh- Accur acy- Geogr aphi cal - Coordi nates Hi gh- Accur acy- Geogr aphi cal - Coor di nat es,

hi gh- Accur acy- Scal abl e-Uncertainty-Elli pse H gh-Accuracy-Scal abl e-Uncertainty-Ellipse,

confi dence Conf i dence,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh-Accuracy-El i psoid-Poi nt-Wt h- Scal abl e-
Uncertainty-Ellipse-ExtlEs} } OPTI ONAL,

oo}

Hi gh- Accuracy- El | i psoi d- Poi nt - Wt h- Scal abl e-Uncertai nty-Elli pse-Extl Es LCS- AP- PROTOCOL- EXTENSI ON : : =
{

}

Hi gh- Accur acy- El | i psoi d- Poi nt-Wt h- Al titude-And-Uncertainty-Ellipsoid 1= SEQUENCE {
hi gh- Accur acy- Geogr aphi cal - Coordi nates Hi gh- Accur acy- Geogr aphi cal - Coor di nat es,
hi gh- Accuracy-Al titude Hi gh-Accuracy-Altitude,
hi gh- Accuracy- Uncertainty-Ellipse Hi gh- Accuracy-Uncertainty-Ellipse,
confidence Conf i dence,
hi gh- Accur acy- Uncertainty-Altitude Hi gh-Accuracy-Uncertainty- Code,
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vertical - Confi dence Confidence,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh-Accuracy-El i psoi d-Point-Wth-Altitude-And-
Uncertainty-Ellipsoid-Extl Es} } OPTI ONAL,

Hi gh- Accur acy- El | i psoi d- Poi nt-Wt h- Al titude-And- Uncertai nty-Ellipsoid- Ext|Es LCS-AP- PROTOCOL-
EXTENSI ON :: = {

}

Hi gh- Accur acy- El | i psoi d- Poi nt-Wth-Al titude-And-Scal abl e-Uncertainty-Ellipsoid ::= SEQUENCE {

hi gh- Accur acy- Geogr aphi cal - Coordi nates Hi gh- Accur acy- Geogr aphi cal - Coor di nat es,

hi gh- Accuracy-Al titude Hi gh-Accuracy-Altitude,

hi gh- Accur acy- Scal abl e- Uncertainty-El|ipse Hi gh-Accuracy-Scal abl e-Uncertainty-Ellipse,

confi dence Confi dence,

hi gh- Accur acy- Scal abl e-Uncertainty-Al titude H gh- Accuracy- Scal abl e-Uncertainty-Altitude,

verti cal - Confidence Confidence,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh-Accuracy-Ellipsoid-Point-Wth-Altitude-And-
Scal abl e-Uncertainty-El|ipsoid-ExtlEs} } OPTI ONAL,

oo}

Hi gh- Accur acy- El I i psoi d- Poi nt - Wt h- Al titude- And- Scal abl e- Uncertai nty-El | i psoi d- Ext | Es LCS- AP-
PROTOCOL- EXTENSI ON : : = {

}

Hi gh- Accur acy- Geogr aphi cal - Coordi nates ::= SEQUENCE {

hi gh- Accur acy- Degr eeslLat it ude Hi gh- Accur acy- Degr eesLat i t ude,

hi gh- Accur acy- Degr eesLongi t ude Hi gh- Accuracy- Degr eesLongi t ude,

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh- Accuracy- Geogr aphi cal - Coor di nat es- Ext | Es} }
OPTI ONAL,

}

Hi gh- Accur acy- Geogr aphi cal - Coor di nat es- Ext | Es LCS- AP- PROTOCOL- EXTENSI ON :: = {
} -

Hi gh- Accur acy- Uncertai nty-Code ::= | NTEGER (0. .255)

Hi gh- Accur acy- Ext ended- Uncert ai nty- Code ::= | NTEGER (0. .255)

Hi gh- Accur acy-Uncertai nty-Ellipse ;= SEQUENCE {

hi gh- Accuracy- Uncert ai nty- Sem Maj or Hi gh- Accuracy- Uncert ai nty- Code,

hi gh- Accuracy- Uncertai nty-Sem M nor Hi gh- Accuracy-Uncert ai nty- Code,

orientation-Major-Axis |NTEGER (0..179),

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh-Accuracy-Uncertainty-Ellipse-ExtlEs} }
OPTI ONAL,

}

Hi gh- Accuracy-Uncertainty-Ellipse-Extl Es LCS-AP- PROTOCOL- EXTENSI ON :: = {
b . .

Hi gh- Accur acy- Ext ended- Uncertai nty-El |l i pse ::= SEQUENCE {

hi gh- Accur acy- Ext ended- Uncert ai nty- Sem Maj or Hi gh- Accur acy- Ext ended- Uncert ai nt y- Code,

hi gh- Accur acy- Ext ended- Uncertai nty- Semi M nor Hi gh- Accur acy- Ext ended- Uncert ai nt y- Code,

orientation-Mjor-Axis |NITEGER (0..179),

i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Hi gh- Accuracy- Ext ended- Uncertainty-Ellipse-
Ext| Es} } OPTI ONAL,

}

Hi gh- Accur acy- Ext ended- Uncertai nty-El | i pse- Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
} Ce

Hi gh- Accuracy- Scal abl e-Uncertainty-Ellipse ::= CHO CE {

hi gh- Accur acy- Uncertainty-Ellipse Hi gh- Accur acy-Uncertai nty-ElIlipse,
hi gh- Accur acy- Ext ended- Uncertai nty-El | i pse Hi gh-Accuracy- Ext ended- Uncertai nty-Ellipse

}

Hi gh- Accur acy- Scal abl e-Uncertainty-Altitude ::= CHO CE {
hi gh- Accur acy- Uncertainty-Altitude Hi gh-Accuracy-Uncertainty- Code,
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hi gh- Accur acy- Ext ended- Uncertai nty-Al titude H gh- Accuracy- Ext ended- Uncert ai nty- Code
}

Home-eNB- 1D ::= BIT STRING (SI ZE (28))

Hori zont al - Accuracy ::= I NTEGER (0. .127)

Hor i zont al - Speed- And- Bear i ng 1= SEQUENCE {
beari ng I NTEGER (0. .359),
hori zont al - Speed I NTEGER (0. .2047)

}

Hori zontal - Vel ocity ::= SEQUENCE {

hori zont al - Speed- And- Bear i ng Hori zont al - Speed- And- Beari ng,
i E- Ext ensi ons Pr ot ocol Ext ensi onContai ner { { Horizontal -Vel ocity-ExtlEs} } OPTI ONAL,

}
Hori zont al - Vel oci ty- Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
Hori zontal -Wth-Vertical -Velocity ;1= SEQUENCE {
hori zont al - Speed- And- Bear i ng Hori zont al - Speed- And- Beari ng,
vertical -Velocity Vertical -Velocity,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Horizontal -Wth-Vertical -Vel oci ty-ExtlEs} }
OPTI ONAL,
}
Hori zontal - Wth-Vertical - Vel oci ty- Ext| Es LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
Hori zont al - Vel oci ty-Wth-Uncertainty 1= SEQUENCE {
hori zont al - Speed- And- Bear i ng Hori zont al - Speed- And- Beari ng,
uncertai nty- Speed I NTEGER (0. . 255),
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Horizontal - Vel oci ty-Wth-Uncertainty-Extl Es}
} OPTI ONAL,
}
Hori zont al - Vel oci ty- Wt h-Uncertai nty-Extl Es LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
Hori zontal - Wth-Vertical - Vel oci ty-And-Uncertainty ::= SEQUENCE {
hori zont al - Speed- And- Beari ng Hor i zont al - Speed- And- Beari ng,
vertical -Velocity Vertical -Velocity,
hori zont al - Uncert ai nty- Speed I NTEGER (0. .255),
vertical -Uncertai nty-Speed |NTEGER (O..255),
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Horizontal -Wth-Verti cal - Vel oci ty- And-
Uncertainty-Extl Es} } OPTI ONAL,
}
Hori zontal -Wth-Vertical - Vel oci ty- And- Uncertai nty- Ext| Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
.
| VI .= OCTET STRING (Sl ZE (3..8))
| VEI .= OCTET STRI NG (SI ZE (8))
I ncl ude- Vel oci ty ;= ENUMERATED {
request ed,
not - Request ed,
}
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| nner - Radi us ;= I NTEGER (0..65535) -- 16 bit field
I nternational - Area- | ndi cation ;= ENUMERATED {
yes,
}
- J
-- K
-- L
LatitudeSi gn 11 = ENUMERATED {
north,
sout h
}
Locat i on- Type ;= ENUMERATED ({

geogr aphi c- 1 nf ormati on,
assi stance- | nf ormati on,

| ast - known-| ocati on

}

LCS- Cause ;= CHA CE {
radi o- Net wor k- Layer Radi o- Net wor k- Layer - Cause,
transport-Layer Transport-Layer- Cause,

pr ot ocol Pr ot ocol - Cause,

m sc M sc- Cause

}

LCS-dient-Type ::= ENUMERATED {

ener gency- Servi ces,

val ue- Added- Ser vi ces,

pLM\- Oper at or - Ser vi ces,

| awf ul - I nt er cept - Servi ces,

pLM\- Oper at or - br oadcast - Ser vi ces,

pLMN- Oper at or - OM

pLM\- Oper at or - Anonynous- St ati sti cs,
pLM\- Oper at or - Tar get - M5- Ser vi ce- Support,

}
LCS-Priority ;1= OCTET STRING (SIZE (1))
LCS- QoS 1= SEQUENCE {
hori zont al - Accuracy Hori zontal - Accuracy OPTI ONAL,
vertical - Requested Vertical -Requested OPTI ONAL,
verti cal - Accuracy Verti cal - Accuracy OPTI ONAL,
response- Ti me Response-Tine  OPTI ONAL,
}
LCS- Servi ce-Type-1D ::= | NTEGER (0. .127)
Long-Macro-eNB-1D ::= BIT STRING (Sl ZE (21))
-- M
Macro-eNB-1D ::= BIT STRING (Sl ZE (20))
Message-ldentifier ::= BIT STRING (SIZE (16))
M sc- Cause ::= ENUMERATED {
processi ng- Over | oad,
har dwar e- Fai | ur e,
0- And- M I nterventi on,
unspeci fi ed,
; ci phering-key- dat a- 1 ost
}
Mul ti pl eAPDUs ::= SEQUENCE (SIZE (1.. 3)) OF APDU

ETSI
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-- N

Net wor k- El ement :: = CHO CE {
gl obal -eNB-1D  d obal -eNB- I D,
e-SM.CID ESMCID

}
-- 0O
Oientation-Major-Axis ::= | NTEGER (0. . 89)
-- P
Payl oad- Type ::= ENUMERATED {
| PP,
| PPa,
}
PLM\-1 D :: = TBCD- STRI NG
Poi nt 1= SEQUENCE {
geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Point-ExtlEs} } OPTI ONAL,
}
Poi nt - Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
Poi nt-Wth-Uncertainty ::= SEQUENCE {
geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,
uncertai nty- Code Uncert ai nty- Code,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Poi nt-Wth-Uncertainty-ExtlEs} } OPTI ONAL,
-}
Poi nt - Wt h-Uncertai nty- Ext| Es LCS- AP- PROTOCOL- EXTENSI ON :: = {
}
Pol ygon ::= SEQUENCE (SI ZE (1..nax-No-Cf - Poi nts)) OF Pol ygon- Poi nt
Pol ygon- Poi nt ::= SEQUENCE {
geogr aphi cal - Coor di nat es Geogr aphi cal - Coor di nat es,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { {Pol ygon-Poi nt-Ext|Es} } OPTI ONAL,
}
Pol ygon- Poi nt - Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
}
Posi ti oni ng- Dat a ;1= SEQUENCE {

posi ti oni ng- Dat a- Set Posi ti oni ng- Dat a- Set  OPTI ONAL,
gNSS- Posi ti oni ng- Dat a- Set GN\SS- Posi ti oni ng- Dat a- Set  OPTI ONAL,
i E- Ext ensi ons Pr ot ocol Ext ensi onCont ai ner { { Positioning-Data-ExtlEs} } OPTI ONAL,

Posi ti oni ng- Dat a- Ext | Es LCS- AP- PROTOCOL- EXTENSI ON : : = {
{ IDid-Additional -Positioni ngDat aSet CRI TI CALI TY ignore EXTENSI ON Additional -
Posi ti oni ngDat aSet PRESENCE optional 1},

}

Posi tioni ng-Data-Set ::= SEQUENCE (SIZE (1..nax-Set)) OF Positioning-Mthod-And- Usage
Posi ti oni ng- Met hod- And- Usage ;= OCTET STRING (SIZE (1))

Prot ocol - Cause ::= ENUMERATED {

transfer-Syntax-Error,
abstract - Synt ax- Error - Rej ect,
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abstract - Syntax-Error-1gnore-And-Notify,
nmessage- Not - Conpat i bl e- Wt h- Recei ver - St at e,
semanti c- Error,

unspeci fi ed,

abstract-Syntax-Error,

-
- Q
R

Radi o- Net wor k- Layer - Cause ;= ENUMERATED ({
unspeci fi ed,

RAT- Type 11 = ENUMERATED {
I te-wb,
nb-i ot
lte-m
}
Response- Ti ne ;= ENUMERATED ({

| ow Del ay(0),
del ay- Tol erant (1),

Return-Error-Type ::= ENUMERATED {
yes,
no

}

Ret urn- Error-Cause ::= ENUMERATED {
system Fail ure,

protocol -Error,

desti nati on- Unknown,

desti nati on- Unr eachabl e,

congesti on,

--'S

Short-Macro-eNB-I1D ::= BIT STRING (S| ZE (18))
SI B- Types ::= OCTET STRING (Sl ZE (4))

St or age- Qut conme :: = ENUMERATED {
successful,

failed

}

-- T

TAl's-List ::= OCTET STRING (S| ZE (7..97))
TBCD- STRING :: = COCTET STRING (S| ZE (3))
Transport - Layer - Cause 11 = ENUMERATED {

tranport - Resour ce- Unavai | abl e,
unspeci fi ed,

}
-- U
Uncertainty-Altitude ::= | NTEGER (0. .127)
Uncertainty-Code ::= | NTEGER (0..127)
Uncertainty-Ellipse ::= SEQUENCE {
uncert ai nty- Sem Mj or Uncert ai nt y- Code,
uncertai nty- Sem M nor Uncert ai nty- Code,
orientation-Major-Axis Oientation-Mjor-Axis
}

ETSI
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UE- Posi ti oni ng- Capabi lity 1= SEQUENCE {
| PP BOOLEAN,

}

UE- Count ry-Det ermi nati on-1ndi cation ::= ENUMERATED {
required,

not - requi r ed,

}
UE- Area- | ndi cation ::= SEQUENCE {
country Country,
i nternational -area-indication I nternational - Area- | ndi cation
}
-- Vv
Validity-Duration ::= | NTEGER (0. .65535)
Validity-Start-Time ::= OCTET STRI NG (SIZE (4))
Vel ocity-Estimate ::= CHO CE {
hori zontal - Vel ocity Hori zontal - Vel ocity,
hori zontal -Wth-Vertical -Velocity Hori zontal -Wth-Vertical -Velocity,

hori zontal - Vel oci ty-Wth-Uncertainty Hori zontal - Vel ocity-Wth-Uncertainty,
hori zontal -Wth-Vertical - Vel oci ty- And- Uncertainty Hori zontal -Wth-Verti cal - Vel oci ty-And-
Uncertainty,

}

Vertical - Requested ::= ENUMERATED {
vertical - coordi nat e- 1 s- Not - Request ed(0),
vertical - coordi nat e- | s- Request ed(1)

}

Vertical - Accuracy ::= | NTEGER (0..127)

Vertical-Velocity ::= SEQUENCE {
verti cal - Speed I NTEGER (0. . 255),
vertical - Speed-Direction Vertical - Speed-Direction

}

Vertical - Speed-Direction ::= ENUMERATED {
upwar d,
downwar d

}

-- W

-- X

- Y

END

7.5.6 Common definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkkkk**x*%x

-- Common definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkkhkkhkkhkhkkhkkhkhkkhkkhkkhkkhkkkhkkhkkkkkkkkkkkkkkkk**x*%x

LCS- AP- CormonDat aTypes {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps-Access (21) nodules (3) Ics-AP (4) versionl (1) |cs-AP-ConmonDat aTypes (3)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

Criticality ::= ENUMERATED { reject, ignore, notify }

Presence = ENUMERATED { optional, conditional, nmandatory }
Pr ocedur eCode 1= I NTEGER (0. . 255)
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Pr ot ocol Ext ensi onl D ::= | NTEGER (0. .65535)
Protocol E-ID ::= INTEGER (0. .65535)

Tri ggeri ngMessage =
out cone}

ENUMERATED {i ni ti ati ng- message, successful -outcome, unsuccessful -out cone,

END

7.5.7 Constant definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkhkhkkhkkhkkkhkkhkkhkkhkkhkkhkkhkkkhkkkkhkkkkkkkkkk**x*%x

Constant definitions

kkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkkkkkkkkkkkkkkkkkk*x*%x

LCS- AP- Const ants {

itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps-Access (21) nodules (3) lcs-AP (4) versionl (1) |Ics-AP-Constants (4)}
DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

khkkhkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhkhhhhhhhhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkkkkxk*x*%

El ement ary Procedures

khkkhkkhkkhkkhkkhkkhkhkhkhhhhhhhhhhhhhhhhhhhkhhkhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk**x*%

i d- Locat i on- Servi ce- Request INTEGER ::= 0

i d- Connection-Oiented-Information-Transfer INTEGER ::= 1
i d- Connectionl ess-Information-Transfer |INTEGER ::= 2

i d-Locati on- Abort INTEGER ::= 3

i d- Reset INTEGER ::= 4

i d- G pheri ng- Key- Dat a- Del i very INTEGER ::= 5

LR R R R R R R R R R

I Es

R R R R R R R R

i d- Accuracy- Ful fill nent-Indicator INTEGER ::= 0
i d- APDU INTEGER ::= 1

id-Correlation-1D I NTEGER ::= 2

i d-Destination-1D INTEGER ::= 3
id-E-UTRAN-Cel | -lIdentifier |INTEGER ::= 4

i d-1ncl ude-Vel ocity INTEGER ::= 5

id-1MEl INTEGER ::= 6

id-1Msl INTEGER ::= 7

id-LCS-dient-Type INTEGER ::= 8
id-LCS-Priority INTEGER ::= 9

i d-LCS-QOs I NTEGER ::= 10

i d- LCS- Cause I NTEGER ::= 11

i d-Location-Estinmate I NTEGER ::= 12

i d- Locati on- Type I NTEGER ::= 13

i d-Mul tipl eAPDUs I NTEGER ::= 14

i d- Payl oad- Type I NTEGER ::= 15

i d- Posi ti oni ng- Dat a I NTEGER ::= 16

i d-Return-Error-Request | NTEGER ::= 17

i d- Ret urn- Error-Cause I NTEGER ::= 18

i d-Source-ldentity I NTEGER ::= 19

i d- UE- Posi ti oni ng-Capability I NTEGER ::= 20
id-Velocity-Estinmate I NTEGER ::= 21

i d-LCS- Servi ce-Type-1D | NTEGER : 22
id-Cell-Portion-1D | NTEGER : 23

i d-Givic- Address I NTECER : 24

i d-Barometric-Pressure |NTEGER ::= 25

i d- Addi ti onal - Posi ti oni ngDat aSet I NTEGER ::= 26

i d- RAT- Type INTEGER : : = 27
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i d- Ci phering- Dat a I NTEGER ::= 28

i d- G pheri ng- Dat a- Ack I NTEGER ::= 29

i d- G phering-Data-Error-Report |NTEGER ::= 30

i d- Cover age- Level I NTEGER ::= 31

i d- UE- Country- Det ermi nati on- 1| ndi cati on I NTEGER ::= 32
i d- UE- Area- | ndi cation I NTEGER ::= 33

kkhkkkhkkhkkhkkhkkhkkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkhkhkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkkhkkkkkkkkkkkkkkkkk*x*%x

-- Extension constants

kkhkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkhkkhkkkhkkhkkhkkhkkkhkkhkkkkkkkkkkkk*x*x

khkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhhkhhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk*x*%

-- Lists

khkkhkkhkkhkkhkkhkhkhkhkhhhhhhhhhhhhhhhhhhhkhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkk*x*x*%

max- No- Of - Poi nt s I NTEGER ::= 15

max- Set INTEGER ::= 9

max- GNSS- Set INTEGER ::= 9

max- Add- Pos- Set | NTEGER ::= 8

max- G pher-Set |INTEGER ::= 16

maxPr ot ocol Ext ensi ons | NTEGER :: = 65535
maxProtocol | Es | NTEGER ::= 65535

END

7.5.8 Container Definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkkhkhkhkkhkkhkhkkhkkhkhkhkkhkkhkkhkhkkhkkhkhkkhkkhkkhkkhkkkhkkhkkhkkkkkkkkkkkkkkk**x*%x

-- Container definitions

kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkhkkkkkkkkkkkkkkkkk*x*%x

LCS- AP- Cont ai ners {
itu-t (0) identified-organization (4) etsi (0) nobileDomain (0)
eps- Access (21) nodules (3) lcs-AP (4) versionl (1) |cs-AP-Containers (5)}

DEFI NI TI ONS AUTQVATI C TAGS :: =

BEG N

LR R R R

-- |E paraneter types from ot her nodul es.

R R R R

| MPORTS
Criticality,
Presence,
Pr ot ocol Ext ensi onl D,
Protocol | E-1 D
FROM LCS- AP- ConmonDat aTypes

maxPr ot ocol Ext ensi ons,
maxPr ot ocol | Es
FROM LCS- AP- Const ant s;

khkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhhkhkhkhkhkhkhkkhkkhhkhhhkhkhkhkkhkkhkkhkhkhkhkkhkkhhkkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkkkkkk**x*%

-- Cass Definition for Protocol |Es

R R R R R R R R

LCS- AP- PROTOCOL- | ES :: = CLASS {
& d Protocol |IE-ID  UN QUE,
&criticality Criticality DEFAULT ignore,
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&Val ue,
&pr esence Presence

}
W TH SYNTAX {
ID & d
CRITICALITY &criticality
TYPE &Val ue
PRESENCE &pr esence

- IR R R R R R RS R E R E R RS R E R E R R SRR R R SRR R SRR R R RE R R REEREEREEEEEEEEEEEEESEESE]
-- Cass Definition for Protocol Extensions

P IR RS SRR RS R E R E R RS R E R EEEE R R R R SRR R E R EEEEEERERREEREEEEEEEEEEEEEEESEESE]
LCS- AP- PROTOCOL- EXTENSI ON : : = CLASS {

& d Protocol Ext ensi onl D UNI QUE,
&criticality Criticality DEFAULT ignore,
&Ext ensi on,

&presence Presence

}

W TH SYNTAX {
I D & d
CRITICALITY &criticality
EXTENSI ON  &Ext ensi on
PRESENCE &pr esence

LR R R R R R R R R R

-- Container for Protocol I|Es

R R R R R

Prot ocol | E- Cont ai ner {LCS- AP- PROTOCOL- |1 ES : |EsSetParan} ::=
SEQUENCE ( SI ZE (0..nmaxProtocol | Es)) OF
Protocol | E-Field {{| EsSet Parant}

Protocol | E-Fi el d {LCS- AP- PROTOCOL- | ES : | EsSet Paran} ::= SEQUENCE {
id LCS-AP-PROTOCOL-|ES. & d ({|EsSetParant),
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criticality LCS-AP-PROTOCOL-1ES. &criticality ({1 EsSet Paran}{ @d}),

val ue  LCS- AP- PROTOCOL- | ES. &Val ue  ({I EsSet Paran}{@d})

R R R R R R R R R

-- Container Lists for Protocol |E Containers

R R S S R R R R R R S R R R S R R R SRR R R R R R R R R EEEEEEEEEEEES

Prot ocol | E- Cont ai nerLi st {INTEGER : |owerBound, |NTEGER : upperBound,
| EsSet Paran} ::=

SEQUENCE ( SI ZE (| ower Bound. . upper Bound)) OF

Prot ocol | E- Cont ai ner {{| EsSet Parant}

LR X

-- Container for Protocol Extensions

R R R R R

LCS- AP- PROTOCOL- | ES

Pr ot ocol Ext ensi onCont ai ner {LCS- AP- PROTOCOL- EXTENSI ON : Ext ensi onSet Paran} ::=

SEQUENCE (Sl ZE (1.. maxProtocol Extensions)) OF
Pr ot ocol Ext ensi onFi el d {{Ext ensi onSet Par ant }

Pr ot ocol Ext ensi onFi el d {LCS- AP- PROTOCOL- EXTENSI ON : Ext ensi onSet Par an}

id LCS-AP-PROTOCOL- EXTENSI ON. & d ({Ext ensi onSet Par an}) ,

::= SEQUENCE {

criticality LCS- AP-PROTOCOL- EXTENSI ON. &criticality ({ExtensionSetParam{@d}),
ext ensi onVal ue LCS- AP- PROTOCOL- EXTENSI ON. &Ext ensi on ({ Ext ensi onSet Parant{ @d})

END
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LCS-AP shall usethe ASN.1 Basic Packed Encoding Rules (BASIC-PER) Aligned Variant as transfer syntax as

specified in ITU-T Recommendation X.691 [12].

7.6
data

Clause 10 of 3GPP TS 36.413 [7] is applicable for the purposes of the present document.

Handling of unknown, unforeseen and erroneous protocol

8

8.1

LCS-AP Timers

General

The description of timersin the following tables should be considered a brief summary.

8.2 Timers of LCS-AP
Table 8.2.1: LCS-AP timers
TIMER NUM. TIMER VALUE CAUSE OF START | NORMAL STOP ON
EXPIRY
T3x01 This value can be A Location Request |Location Response |MME shall send
operator configurable, |procedure started in [message is received|Abort message to E-
based on the received |the MME. SMLC and return
QoS response time. error to the
requesting entity
T3x02 3 seconds A Reset message is |Reset Acknowledge |Retransmission of
sent message is received|the Reset message
T3x03 This value can be A Ciphering Keys Ciphering Key Data |E-SMLC shall abort
operator configurable |Delivery procedure [Result messageis [the procedure and
started in the E- received release any
SMLC resources allocated
for the procedure
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2010-06 |[CP-48 CP-100286 |0001 F Correction to Positioning Data Element 9.1.0
0003 F Correction to Cell ID Category
2010-06 |CP-48 CP-100417 {0002 |3 F Provide Service Type ID to E-SMLC 10.0.0
2010-09 ([CP-49 CP-100463 |0006 (1 F Define message transfer syntax in LCS-AP 10.1.0
F Add LCS-AP port identifier, payload protocol identifier and
Elementary Procedure number
2011-03 |CP-51 CP-110054 (0014 |2 F Fix mismatches between technical description and ASN.1 coding 10.2.0
2011-06 |CP-52 CP-110365 [0016 |1 F Protocol Layering for LCS-AP 10.3.0
2011-09 |CP-53 CP-110579 (0020 |1 F Polygon encoding correction 11.0.0
2012-03 [CP-55 CP-120038 |0021 (2 F Use of multiple SCTP associations between MME and E-SMLC 11.1.0
2012-12 [CP-58 CP-120880 |0023 (1 F Mandatory Correlation ID in Connection Oriented Information 11.2.0
2013-06 |CP-60 CP-130287 (0024 |1 F APDU in Connection Oriented Information message 11.3.0
2013-12 [CP-62 CP-130631 |0025 (1 F Adding E-SMLC provided Cell info and Cell Portion 12.0.0
2014-06 |CP-64 CP-140269 (0026 |- F Value range of Cell-Portion-ID 12.1.0
2015-09 [CP-69 CP-150441 (0027 (1 F Clarification on the MME behaviour upon expiration of timer T3x01  [13.0.0
2015-12 |CP-70 CP-150740 (0033 |- F ASN.1 Corrections 13.1.0
2015-12 [CP-70 CP-150766 |0029 (2 F Indoor Positioning support in LCS-AP 13.1.0
2016-03 |CP/71 CP-160024 (0034 |- F Implementation Error in CR#29 13.2.0
2016-12 |CT#74 CP-160668 [0035 |1 F Consistency for UE-Based positioning method in LPP 14.0.0
2016-12 |CT#74 CP-160668 |0036 |1 F Cell Portion ID Extension 14.0.0
2017-06 [CT#76 CP-171030 |0037 (3 F Enhancements to Location Services for CloT 14.1.0
2017-06 |CT#76 CP-171030 (0038 |1 F Location service message size adaptation according to coverage 14.1.0
level
2017-06 [CT#76 CP-171025 |0039 (2 F LCS-AP corrections 14.1.0
2017-12 |CT#78 CP-173020 (0042 |- F Introduction of New types of eNB ID 14.2.0
2018-06 |[CT#80 CP-181124 |0043 (1 F Ciphering keys delivery to support broadcast of ciphered assistance |15.0.0
data in E-UTRAN
2018-09 |CT#81 CP-182077 (0045 |- F Update of SIB Types information in Ciphering Data Set 15.1.0
2019-03 [CT#83 CP-190034 |0046 (1 F LTE-M RAT Type 15.2.0
2019-09 |CT#85 CP-192095 (0047 |- F Ciphering key lost 15.3.0
2019-09 |CT#85 CP-192095 |0050 |1 F Correction of ASN.1 errors 15.3.0
2019-09 |CT#85 CP-192095 (0051 |1 F Addition of High Accuracy location estimates 15.3.0
2019-09 |CT#85 CP-192093 (0053 |1 F Correction on Coverage Level 15.3.0
2019-12 |CT#86 CP-193034 [0054 |- F Adding Motion-Sensor Method 15.4.0
2020-07 |CT#88e |- - - - Update to Rel-16 version (MCC) 16.0.0
2020-09 |[CT#89e |CP-202112 [0055 |1 F Updating positioning SIBs in Ciphering Data Set 16.1.0
2020-12 |CT#90e |CP-203023 |0058 |1 A Essential Corrections to "High Accuracy Uncertainty Ellipse" type 16.2.0
definition
2021-12 |CT#94e |CP-213142 |0059 |1 F High Accuracy GAD Shape with Scalable Uncertainty 16.3.0
2022-03 |CT#95e |CP-220093 |0060 |1 B PLMN Verification 17.0.0
2022-09 |CT#97e |CP-222066 |0062 |- A ASN.1 correction on Geographical-Area 17.1.0
2022-12 |CT#98e |CP-223072 [0064 |- A Correction on High Accuracy Altitude 17.2.0
2022-12 |CT#98e |[CP-223053 |0065 |- F Correction on country verification for satellite access 17.2.0
2023-06 |CT#100 |CP-231094 [0069 |- A Remove Mandatory Presence Requirement for CHOICE Alternatives |17.3.0
2023-06 |CT#100 |[CP-231092 |0067 |1 A Missing GNSS IDs 17.3.0
2024-03 |- - - - Update to Rel-18 version (MCC) 18.0.0
2025-10 |- - - - Update to Rel-19 version (MCC) 19.0.0

ETSI



3GPP TS 29.171 version 19.0.0 Release 19

74

ETSI TS 129 171 V19.0.0 (2025-10)

History

Document history

V19.0.0

October 2025

Publication

ETSI




	Intellectual Property Rights
	Legal Notice
	Modal verbs terminology
	Foreword
	1 Scope
	2 References
	3 Definitions and abbreviations
	3.1 Definitions
	3.2 Abbreviations

	4 Functional Overview
	4.1 General

	5 LCS-AP Message Transport
	5.1 General
	5.2 Protocol Layering
	5.3 Usage of SCTP Associations

	6 LCS-AP Procedures
	6.1 General
	6.2 Procedures Applicable to LCS-AP
	6.2.1 Location Service Request
	6.2.1.1 General
	6.2.1.2 Successful Operation
	6.2.1.3 Unsuccessful Operation

	6.2.2 Location Information Exchange
	6.2.2.1 Connection Oriented Information Transfer
	6.2.2.1.1 General
	6.2.2.1.2 Successful Operation
	6.2.2.1.3 Abnormal Conditions

	6.2.2.2 Connectionless Information Transfer
	6.2.2.2.1 General
	6.2.2.2.2 Successful Operation
	6.2.2.2.3 Unsuccessful Operation
	6.2.2.2.4 Abnormal Conditions


	6.2.3 Ciphering Keys Delivery
	6.2.3.1 General
	6.2.3.2 Successful Operation
	6.2.3.3 Unsuccessful Operation


	6.3 Exception Procedures
	6.3.1 Location Abort
	6.3.1.1 General
	6.3.1.2 Normal Operation
	6.3.1.3 Abnormal Conditions

	6.3.2 Reset
	6.3.2.1 General
	6.3.2.2 Normal Operation
	6.3.2.3 Abnormal Conditions


	6.4 Error Handling
	6.4.1 Abnormal Conditions
	6.4.2 Overload


	7 LCS-AP Messages and Message Formats
	7.1 General
	7.2 Message Formats
	7.3 LCS-AP Messages
	7.3.1 LCS-AP Location Request message
	7.3.2 LCS-AP Location Response message
	7.3.3 LCS-AP Location Abort Request message
	7.3.4 LCS-AP Connection Oriented Information message
	7.3.5 LCS-AP Connectionless Information message
	7.3.6 LCS-AP Reset Request message
	7.3.7 LCS-AP Reset Acknowledge message
	7.3.8 LCS-AP Ciphering Key Data message
	7.3.9 LCS-AP Ciphering Key Data Result message

	7.4 Information Elements
	7.4.1 General
	7.4.2 Message Type
	7.4.3 Location Type
	7.4.4 E-CGI
	7.4.5 LCS Client Type
	7.4.6 LCS Priority
	7.4.7 LCS QoS
	7.4.8 UE Positioning Capability
	7.4.9 Include Velocity
	7.4.10 IMSI
	7.4.11 IMEI
	7.4.12 Geographic Area
	7.4.13 Positioning Data
	7.4.14 Velocity Estimate
	7.4.15 Accuracy Fulfilment Indicator
	7.4.16 LCS Cause
	7.4.17 Payload Type
	7.4.18 APDU
	7.4.19 Network Element
	7.4.20 Return Error Request
	7.4.21 Return Error Cause
	7.4.22 Altitude and direction
	7.4.23 Geographical Coordinates
	7.4.24 Uncertainty Ellipse
	7.4.25 Horizontal Speed and Bearing
	7.4.26 Vertical Velocity
	7.4.27 PLMN Identity
	7.4.28 Correlation ID
	7.4.29 eNB ID
	7.4.30 LCS Service Type ID
	7.4.31 Cell Portion ID
	7.4.32 Civic Address
	7.4.33 Barometric Pressure
	7.4.34 RAT Type
	7.4.35 Coverage Level
	7.4.36 Ciphering Data
	7.4.37 Ciphering Data Ack
	7.4.38 Ciphering Data Error Report
	7.4.39 Ciphering Data Set
	7.4.40 Ciphering Data Error Report Contents
	7.4.41 High Accuracy Geographical Coordinates
	7.4.42 High Accuracy Uncertainty Ellipse
	7.4.43 High Accuracy Altitude
	7.4.44 High Accuracy Extended Uncertainty Ellipse
	7.4.45 High Accuracy Scalable Uncertainty Ellipse
	7.4.46 High Accuracy Scalable Uncertainty Altitude
	7.4.47 UE Country Determination Indication
	7.4.48 UE Area Indication

	7.5 Message and information element abstract syntax
	7.5.1 General
	7.5.2 Usage of protocol extension mechanism for non-standard use
	7.5.3 Elementary procedure definitions
	7.5.4 PDU definitions
	7.5.5 Information element definitions
	7.5.6 Common definitions
	7.5.7 Constant definitions
	7.5.8 Container Definitions
	7.5.9 Message transfer syntax

	7.6 Handling of unknown, unforeseen and erroneous protocol data

	8 LCS-AP Timers
	8.1 General
	8.2 Timers of LCS-AP

	Annex A (informative): Change history
	History

