
 

 

 

 

 

 

ETSI TS 123 271 V15.2.0 (2020-01) 

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

LTE; 
Functional stage 2 description of Location Services (LCS)  

(3GPP TS 23.271 version 15.2.0 Release 15) 

 

  

 

TECHNICAL SPECIFICATION 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

�d/���A�z��2��(_�����C����]��^��V������s��{e���-�֎����������Z"\��3{'/E��C�=zk��:��)Q
A�9_)�(��;�%����K��k������y^w�


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)13GPP TS 23.271 version 15.2.0 Release 15

 

 

 

Reference 
RTS/TSGS-0223271vf20 

Keywords 
GSM,LTE,UMTS 

ETSI 

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

 
Tel.: +33 4 92 94 42 00   Fax: +33 4 93 65 47 16 

 
Siret N° 348 623 562 00017 - NAF 742 C 

Association à but non lucratif enregistrée à la 
Sous-Préfecture de Grasse (06) N° 7803/88 

 

Important notice 

The present document can be downloaded from: 
http://www.etsi.org/standards-search 

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 at www.etsi.org/deliver. 

Users of the present document should be aware that the document may be subject to revision or change of status. 
Information on the current status of this and other ETSI documents is available at 

https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx 

If you find errors in the present document, please send your comment to one of the following services: 
https://portal.etsi.org/People/CommiteeSupportStaff.aspx 

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 2020. 

All rights reserved. 
 

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members. 
3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and 

of the 3GPP Organizational Partners. 
oneM2M™ logo is a trademark 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. 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

��-ߞ<.���E*(��!�	���
��R�
�V�<�0�D���l��*��z��ſ�oZ:��eb8��=��I'�	I�b��	Υ'K�n�Zk�u���B�?�9�-�5P�*��>�����T�������


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)23GPP TS 23.271 version 15.2.0 Release 15

Intellectual Property Rights 

Essential patents  

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

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

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. 

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

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

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

Modal verbs terminology 
In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and 
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of 
provisions). 

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

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

��\�B1z��:����ǐe�EI����e#�O��ٝȟOEl�յ�y�� 0C"q�;�v3/hᔛzi<h���������>�@��E7��]x<��_�U�ޔ��[�ӭ3R�C�-��ۯ�����


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)33GPP TS 23.271 version 15.2.0 Release 15

Contents 

Intellectual Property Rights ................................................................................................................................ 2 

Legal Notice ....................................................................................................................................................... 2 

Modal verbs terminology .................................................................................................................................... 2 

Foreword ............................................................................................................................................................. 9 

1 Scope ...................................................................................................................................................... 10 

2 References .............................................................................................................................................. 10 

3 Definitions, symbols and abbreviations ................................................................................................. 12 

3.1 Definitions ........................................................................................................................................................ 12 

3.2 Symbols ............................................................................................................................................................ 16 

3.3 Abbreviations ................................................................................................................................................... 16 

4 Main concepts ........................................................................................................................................ 20 

4.1 Assumptions ..................................................................................................................................................... 20 

4.2 Location Services Categories ........................................................................................................................... 21 

4.3 Positioning methods ......................................................................................................................................... 21 

4.3.1 Standard LCS Methods in UTRAN ............................................................................................................ 21 

4.3.2 Standard LCS Methods in GERAN ............................................................................................................ 22 

4.3.3 Standard LCS Methods in E-UTRAN ........................................................................................................ 22 

4.4 Types of Location Request ............................................................................................................................... 22 

4.4.1 Immediate Location Request ...................................................................................................................... 22 

4.4.2 Deferred Location Request ......................................................................................................................... 22 

4.4.2.1 Types of event ....................................................................................................................................... 22 

4.5 Concurrent Location Requests ......................................................................................................................... 23 

5 General LCS architecture ....................................................................................................................... 24 

5.1 LCS access interfaces ....................................................................................................................................... 24 

5.2 LCS Functional diagram, high level functions ................................................................................................. 25 

5.3 LCS Client functional group ............................................................................................................................ 26 

5.3.1 External Location Client Function (LCF) ................................................................................................... 26 

5.4 LCS Server functional group ............................................................................................................................ 26 

5.4.1 Client handling component ......................................................................................................................... 26 

5.4.1.1 Location Client Control Function (LCCF) ............................................................................................ 26 

5.4.1.2 Location Client Authorization Function (LCAF) .................................................................................. 26 

5.4.1.2.1 Access Subfunction ......................................................................................................................... 26 

5.4.1.2.2 Subscription Subfunction ................................................................................................................ 27 

5.4.1.3 Location Client Co-ordinate Transformation Function (LCCTF) ......................................................... 27 

5.4.1.4 Location Client Zone Transformation Function (LCZTF) .................................................................... 27 

5.4.2 System handling component ....................................................................................................................... 27 

5.4.2.1 Location System Control Function(LSCF) ........................................................................................... 27 

5.4.2.2 Location System Billing Function (LSBF) ........................................................................................... 28 

5.4.2.3 Location System Operations Function (LSOF) ..................................................................................... 28 

5.4.2.4 Location System Broadcast Function (LSBcF) ..................................................................................... 28 

5.4.2.5 Location System Co-ordinate Transformation Function (LSCTF) ....................................................... 28 

5.4.2.6 Location IMS – Interworking Function (LIMS-IWF) ........................................................................... 28 

5.4.3 Subscriber handling Component ................................................................................................................. 28 

5.4.3.1 Location Subscriber Authorization Function (LSAF) ........................................................................... 28 

5.4.3.2 Location Subscriber Translation Function (LSTF) ............................................................................... 28 

5.4.3.3 Location Subscriber Privacy Function (LSPF)...................................................................................... 28 

5.4.4 Positioning components .............................................................................................................................. 28 

5.5 Information Flows between Client and Server ................................................................................................. 29 

5.5.1 Location Service Request ........................................................................................................................... 29 

5.5.2 Location Service Response ......................................................................................................................... 30 

5.6 Information Flows between LCS Servers ......................................................................................................... 31 

5.6.1 Location Service Request ........................................................................................................................... 31 

5.6.2 Location Service Response ......................................................................................................................... 33 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

<k�����y��ii<*�CK��[��4�D<J�����U��_D�)Pi6Yņ�q�.����ݩiq_rcۻ��_�A���uq��뙫�zj���i\�a�y��D���@E�|2ǚ~-%���O��Jp0k�0


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)43GPP TS 23.271 version 15.2.0 Release 15

5.7 Optimized Lgd Procedure ................................................................................................................................ 34 

6 LCS Architecture .................................................................................................................................... 34 

6.0 Introduction ...................................................................................................................................................... 34 

6.1 Schematic functional description of LCS operations ....................................................................................... 37 

6.2 Allocation of LCS functions to network elements ........................................................................................... 38 

6.3 Functional description of LCS per network element ........................................................................................ 41 

6.3.1 Access Network .......................................................................................................................................... 41 

6.3.2 LCS Clients, LCS applications and Requestors .......................................................................................... 42 

6.3.3 Gateway Mobile Location Centre, GMLC ................................................................................................. 42 

6.3.3A Location Retrieval Function, LRF .............................................................................................................. 43 

6.3.4 LCS support in the UE ................................................................................................................................ 43 

6.3.5 MSC/VLR ................................................................................................................................................... 43 

6.3.6 MSC Server ................................................................................................................................................ 43 

6.3.7 SGSN .......................................................................................................................................................... 44 

6.3.8 Home Location Register, HLR ................................................................................................................... 44 

6.3.9 HSS ............................................................................................................................................................. 44 

6.3.10 gsmSCF ...................................................................................................................................................... 44 

6.3.11 Privacy Profile Register, PPR ..................................................................................................................... 44 

6.3.12 Pseudonym Mediation Device, PMD.......................................................................................................... 44 

6.3.13 Mobility Management Entity, MME .......................................................................................................... 44 

6.3.14 Evolved Serving Mobile Location Centre, E-SMLC .................................................................................. 45 

6.4 Addressing the target UE for LCS purposes .................................................................................................... 45 

6.4.1 Verinyms for the target UE ......................................................................................................................... 45 

6.4.2 Pseudonyms for the target UE .................................................................................................................... 45 

6.4.3 Non-dialable callback numbers ................................................................................................................... 45 

6.5 Quality of Service Information ......................................................................................................................... 45 

6.5.1 LCS QoS Class ........................................................................................................................................... 46 

6.5.1.1 Best Effort Class ................................................................................................................................... 46 

6.5.1.2 Assured Class ........................................................................................................................................ 46 

7 Signalling and Interfaces ........................................................................................................................ 46 

7.1 LCS signalling between Access and Core Networks for GERAN and UTRAN access networks ................... 46 

7.1.1 Core network Location Request.................................................................................................................. 46 

7.1.2 Location Report .......................................................................................................................................... 46 

7.1a LCS signalling between Access and Core Networks for E-UTRAN access networks ..................................... 47 

7.1a.1 Core network Measurement Request .......................................................................................................... 47 

7.1a.2 Location Measurement Report .................................................................................................................... 47 

7.2 Um, Uu and Uu-LTE Interfaces ....................................................................................................................... 47 

7.3 MAP Interfaces ................................................................................................................................................ 48 

7.4 Lpp interface .................................................................................................................................................... 48 

7.4.1 LCS Authorisation Request ........................................................................................................................ 48 

7.4.2 LCS Authorisation Response ...................................................................................................................... 49 

7.4.3 LCS Privacy Profile Update notification .................................................................................................... 50 

7.4.4 LCS Privacy Profile Update notification ack .............................................................................................. 50 

7.5 Lid interface ..................................................................................................................................................... 50 

7.5.1 LCS Identity Request .................................................................................................................................. 50 

7.5.2 LCS Identity Response ............................................................................................................................... 50 

7.6 IMS related Interfaces ...................................................................................................................................... 50 

7.6.1 Dh Interface ................................................................................................................................................ 50 

7.6.2 Sh Interface ................................................................................................................................................. 51 

7.6.3 Ml Interface ................................................................................................................................................ 51 

7.7 SLg Interface .................................................................................................................................................... 51 

7.8 SLs Interface .................................................................................................................................................... 51 

7.9 SLh Interface .................................................................................................................................................... 51 

7.10 SLm Interface ................................................................................................................................................... 51 

7.11 Lgd Interface .................................................................................................................................................... 51 

8 General network location procedures ..................................................................................................... 51 

8.1 State description for GMLC ............................................................................................................................. 51 

8.1.1 GMLC states ............................................................................................................................................... 51 

8.1.1.1 NULL State ........................................................................................................................................... 51 

8.1.1.2 INTERROGATION State ..................................................................................................................... 52 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

���?͜P�E;/"ZՅ�4�������ة�碑5#Ɔ���
���"�N������w�=�g�5�r���e���_T�m��~�s�Ә>�_����^0����� �$�T����Ěp�Ϣʹe���[�C


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)53GPP TS 23.271 version 15.2.0 Release 15

8.1.1.3 LOCATION State ................................................................................................................................. 52 

8.1.2 State functionality ....................................................................................................................................... 52 

8.1.2.1 State Transitions .................................................................................................................................... 52 

8.1.2.2 INTERROGATION Timer Function .................................................................................................... 53 

8.1.2.3 LOCATION Timer Function ................................................................................................................ 53 

8.2 State description for VMSC and MSC Server .................................................................................................. 53 

8.2.1 VMSC and MSC Server States ................................................................................................................... 53 

8.2.1.1 LCS IDLE State .................................................................................................................................... 53 

8.2.1.2 LOCATION State ................................................................................................................................. 53 

8.2.2 State Functionality ...................................................................................................................................... 53 

8.2.2.1 State Transitions .................................................................................................................................... 53 

8.2.2.2 LOCATION Timer Function ................................................................................................................ 54 

8.3 LCS State description for SGSN ...................................................................................................................... 54 

8.3.1 SGSN States................................................................................................................................................ 54 

8.3.1.1 LCS IDLE State .................................................................................................................................... 54 

8.3.1.2 LOCATION State ................................................................................................................................. 54 

8.3.2 State Functionality ...................................................................................................................................... 54 

8.3.2.1 State Transitions .................................................................................................................................... 54 

8.3.2.2 LOCATION Timer Function ................................................................................................................ 55 

8.4 Signalling connection for the Iu interface ........................................................................................................ 55 

8.5 Signalling connection for the A-interface ........................................................................................................ 55 

8.6 Gb interface mapping of target UE................................................................................................................... 55 

8.7 LCS State description for MME ....................................................................................................................... 55 

8.7.1 MME States ................................................................................................................................................ 55 

8.7.1.1 LCS IDLE State .................................................................................................................................... 55 

8.7.1.2 LOCATION State ................................................................................................................................. 55 

8.7.2 State Functionality ...................................................................................................................................... 56 

8.7.2.1 State Transitions .................................................................................................................................... 56 

8.7.2.2 LOCATION Timer Function ................................................................................................................ 56 

8.8 Signalling connection for the S1 interface ....................................................................................................... 56 

9 General Network Positioning Procedures .............................................................................................. 56 

9.1 Mobile Terminating Location Request ............................................................................................................. 57 

9.1.1 Common MT-LR procedure in PS and CS domain .................................................................................... 58 

9.1.1A Common MT-LR procedure in PS and CS domain for Emergency MT-LR .............................................. 62 

9.1.1.1 LCS Authorisation request .................................................................................................................... 64 

9.1.1.2 LCS Privacy Profile Update .................................................................................................................. 65 

9.1.1.3 LCS identity request .............................................................................................................................. 65 

9.1.2 Circuit Switched Mobile Terminating Location Request (CS-MT-LR) ..................................................... 66 

9.1.2.1 Location Preparation Procedure ............................................................................................................ 67 

9.1.2.2 Positioning Measurement Establishment Procedure ............................................................................. 68 

9.1.2.3 Location Calculation and Release Procedure ........................................................................................ 68 

9.1.3 CS-MT-LR without HLR Query ................................................................................................................. 68 

9.1.4 CS-MT-LR and PS-MT-LR for a previously obtained location estimate ................................................... 69 

9.1.4.1 Initial Location ...................................................................................................................................... 70 

9.1.4.2 Current Location ................................................................................................................................... 70 

9.1.4.3 Last known Location ............................................................................................................................. 70 

9.1.4.4 Security and Privacy ............................................................................................................................. 70 

9.1.4.5 Failing to locate the target UE............................................................................................................... 70 

9.1.4.5.1 Target UE is "Not Reachable" ......................................................................................................... 70 

9.1.4.5.2 Target UE is "Detached" ................................................................................................................. 71 

9.1.4.5.3 Target UE is Reachable but Positioning Fails ................................................................................. 71 

9.1.4.5.4 MSC Server or SGSN Target UE is "Purged" ................................................................................. 71 

9.1.5 Network Induced Location Request (NI-LR) ............................................................................................. 72 

9.1.5.1 Location Preparation Procedure ............................................................................................................ 72 

9.1.5.2 Positioning Measurement Establishment Procedure ............................................................................. 73 

9.1.5.3 Location Calculation and Release Procedure ........................................................................................ 73 

9.1.5A NI-LR using Location Based Routing – applicable to North American Emergency Calls only ................. 74 

9.1.5A.1 Location Preparation Procedure ............................................................................................................ 75 

9.1.5A.2 Positioning Measurement Establishment Procedure ............................................................................. 75 

9.1.5A.3 Location Calculation and Release Procedure ........................................................................................ 75 

9.1.5A.4 Location Preparation Procedure ............................................................................................................ 75 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

v��e��������� ��̬
�,�r�U��E.����FUI����zt�GB�ɳ��.���Y���K������R�F���8�C��9�U������\(eS�-��iun�K���Hn��,��3��


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)63GPP TS 23.271 version 15.2.0 Release 15

9.1.5A.5 Positioning Measurement Establishment Procedure ............................................................................. 76 

9.1.5A.6 Location Calculation and Release Procedure ........................................................................................ 76 

9.1.6 Packet Switched Mobile Terminating Location Request (PS-MT-LR) ...................................................... 76 

9.1.6.1 Location Preparation Procedure ............................................................................................................ 77 

9.1.6.2 Positioning Measurement Establishment Procedure ............................................................................. 78 

9.1.6.3 Location Calculation and Release Procedure ........................................................................................ 79 

9.1.6A PS-MT-LR without HLR Query ................................................................................................................. 79 

9.1.7 Packet Switched Network Induced Location Request (PS-NI-LR) ............................................................ 80 

9.1.7.1 Positioning Measurement Establishment Procedure ............................................................................. 81 

9.1.7.2 Location Calculation and Release Procedure ........................................................................................ 81 

9.1.8 Mobile Terminating Deferred Location Request – UE available event ...................................................... 82 

9.1.8.1 Deferred Location Request Procedure .................................................................................................. 82 

9.1.8.2 Location Report Procedure ................................................................................................................... 83 

9.1.8.3 Combined Periodical/Deferred Mobile Terminating Location Request with UE available event......... 84 

9.1.8.4 Cancellation of a Deferred Location Request – UE available event ..................................................... 87 

9.1.9 Deferred Location Request Procedure for the change of area event ........................................................... 88 

9.1.9.1 Cancellation of a Deferred Location Request – Change of Area event ................................................. 91 

9.1.10 Circuit Switched Post Positioning Notification and Verification Procedure .............................................. 92 

9.1.11 Packet Switched Post Positioning Notification and Verification Procedure ............................................... 95 

9.1.12 Deferred Location Request Procedure for the Periodic Location Event ..................................................... 96 

9.1.12.1 Instigation of an MT-LR Request for Periodic Location ...................................................................... 96 

9.1.12.2 Reporting of Periodic Location ............................................................................................................. 98 

9.1.12.3 LCS Client cancellation of a Deferred Location Request – Periodic Location Event ......................... 101 

9.1.12.4 UE cancellation of a Deferred Location Request – Periodic Location Event ..................................... 103 

9.1.13 IW-MT-LR Procedure .............................................................................................................................. 105 

9.1.14 IW-MT-LR Procedure without HLR/HSS or AAA Query ....................................................................... 106 

9.1.15 EPC Mobile Terminating Location Request (EPC-MT-LR) .................................................................... 108 

9.1.15.1 Location Preparation Procedure .......................................................................................................... 108 

9.1.15.2 Positioning Measurement Establishment Procedure ........................................................................... 110 

9.1.15.3 Location Calculation and Release Procedure ...................................................................................... 110 

9.1.16 EPC-MT-LR without HLR Query ............................................................................................................ 111 

9.1.17 EPC Network Induced Location Request (EPC-NI-LR)........................................................................... 112 

9.1.17.1 Positioning Measurement Establishment Procedure ........................................................................... 112 

9.1.17.2 Location Calculation and Release Procedure ...................................................................................... 113 

9.1.18 EPC Post Positioning Notification and Verification Procedure ................................................................ 113 

9.1.19 Deferred EPC-MT-LR for Periodic and Triggered Location .................................................................... 115 

9.1.19.1 Instigation and Reporting of Periodic and Triggered Location ........................................................... 115 

9.1.19.2 LCS Client cancellation of a Deferred Location Request for Periodic and Triggered Location ......... 119 

9.1.19.3 UE cancellation of a Deferred Location Request for Periodic and Triggered Location ...................... 120 

9.2 Mobile Originating Location Request ............................................................................................................ 122 

9.2.1 Mobile Originating Location Request, Circuit Switched (CS-MO-LR) ................................................... 122 

9.2.1.1 Location Preparation Procedure .......................................................................................................... 122 

9.2.1.2 Positioning Measurement Establishment Procedure ........................................................................... 123 

9.2.1.3 Location Calculation and Release Procedure ...................................................................................... 123 

9.2.2 Mobile Originating Location Request, Packet Switched (PS-MO-LR) .................................................... 125 

9.2.2.1 Location Preparation Procedure .......................................................................................................... 125 

9.2.2.2 Positioning Measurement Establishment Procedure ........................................................................... 126 

9.2.2.3 Location Calculation and Release Procedure ...................................................................................... 126 

9.2.3 MO-LR Request for Periodic Location Transfer to a Third Party ............................................................ 127 

9.2.4 MO-LR Request for Periodic Self Location ............................................................................................. 129 

9.2.5 WLAN UE Originated Procedure in I-WLAN ......................................................................................... 131 

9.2.6 Mobile Originating Location Request, EPC (EPC-MO-LR) .................................................................... 132 

9.2.6.1 Location Preparation Procedure .......................................................................................................... 132 

9.2.6.2 Positioning Measurement Establishment Procedure ........................................................................... 133 

9.2.6.3 Location Calculation and Release Procedure ...................................................................................... 133 

9.3 LCS signalling procedures specified in UTRAN and GERAN Stage 2 ......................................................... 134 

9.3a LCS signalling procedures applicable to E-UTRAN ...................................................................................... 134 

9.3a.1 UE Assisted and UE Based Positioning and Assistance Delivery ............................................................ 134 

9.3a.2 Network Assisted and Network Based Positioning Procedure ................................................................. 135 

9.3a.3 Obtaining Non-UE Associated Network Assistance Data ........................................................................ 137 

9.3a.4 Broadcasting Network Assistance Data .................................................................................................... 137 

9.3a.5 Delivery of Ciphering Keys to UEs for Broadcast Assistance Data ......................................................... 138 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

z��'�j.�,�+�ǹ��Y#۽��D'/�����Do`ް��{���D���``��-¬��<�v!���7�K>Z��$��	���}��,����W��,��O(��7v���F4)��ڐ���̟��


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)73GPP TS 23.271 version 15.2.0 Release 15

9.4 Exception Procedures ..................................................................................................................................... 140 

9.4.1 Procedures in the VMSC /MSC server ..................................................................................................... 140 

9.4.2 Void .......................................................................................................................................................... 141 

9.4.3 Procedures in the SGSN ........................................................................................................................... 141 

9.4.3a Procedures in the MME ............................................................................................................................ 141 

9.4.4 Void .......................................................................................................................................................... 142 

9.4.5 Handover handling .................................................................................................................................... 142 

9.4.5.1 VMSC /MSC server procedure for Inter-VMSC /MSC server Handover ........................................... 142 

9.4.5.2 Handling of an ongoing handover while a request for positioning arrives .......................................... 142 

9.4.5.3 Handover handling in Iu mode ............................................................................................................ 142 

9.4.5.4 Handover of an IMS Emergency Call with EPS/GPRS/WLAN Access ............................................. 142 

9.4.5.4.1 Common Requirements ................................................................................................................. 142 

9.4.5.4.2 Location Continuity for Handover between 3GPP and 3GPP2 Access Types .............................. 147 

9.4.5.4.3 Location Continuity for E-UTRAN Handover to WLAN ............................................................. 150 

9.4.5.4.4 Location Continuity for WLAN Handover to E-UTRAN, UTRAN or GERAN........................... 151 

9.5 Privacy ............................................................................................................................................................ 152 

9.5.1 Privacy Override Indicator (POI) .............................................................................................................. 152 

9.5.2 Privacy Procedures ................................................................................................................................... 152 

9.5.3 UE Privacy Options .................................................................................................................................. 153 

9.5.3.1 Universal class .................................................................................................................................... 153 

9.5.3.2 Call/Session related class .................................................................................................................... 154 

9.5.3.2.1 Call/session-related class in the CS-domain .................................................................................. 154 

9.5.3.2.2 Call/session-related class in the PS-domain .................................................................................. 155 

9.5.3.2.3 Call/session-related class when LCS client not in SLPP ............................................................... 155 

9.5.3.3 Call/Session-unrelated class ................................................................................................................ 155 

9.5.3.3.1 Call/session-unrelated class when LCS client identities match ..................................................... 156 

9.5.3.3.2 Call/session-unrelated class when LCS client identities do not match .......................................... 156 

9.5.3.4 PLMN operator class........................................................................................................................... 156 

9.5.3.5 Service type checking ......................................................................................................................... 157 

9.5.3.6 Matching of LCS client identities ....................................................................................................... 157 

9.5.4 Indicator of privacy check related action .................................................................................................. 157 

9.6 Mobile Originating Location .......................................................................................................................... 158 

9.7 CM Procedures ............................................................................................................................................... 158 

9.7.1 Location request for a mobile in idle-mode .............................................................................................. 158 

9.7.2 Location request for a mobile in dedicated-mode ..................................................................................... 158 

9.8 Interworking with the IMS ............................................................................................................................. 158 

9.8.1 Standard Location Request using a SIP-URI ............................................................................................ 158 

9.8.2 Standard Location Request using a TEL-URL ......................................................................................... 160 

9.8.3 Mobile Originated Location Requests in the IMS .................................................................................... 160 

9.8.4 IMS Emergency Location Procedure ........................................................................................................ 160 

10 Information storage .............................................................................................................................. 161 

10.1 HLR and HSS ................................................................................................................................................. 161 

10.1.1 LCS Data in the HLR/HSS for an UE Subscriber..................................................................................... 161 

10.2 VLR/SGSN..................................................................................................................................................... 164 

10.2a MME .............................................................................................................................................................. 164 

10.3 GMLC ............................................................................................................................................................ 164 

10.3.1 LCS Data in the GMLC for a LCS Client ................................................................................................. 164 

10.3.2 LCS Data in the GMLC/PPR for a UE Subscriber ................................................................................... 167 

10.4 Recovery and Restoration Procedures ............................................................................................................ 170 

10.5 Interworking between network nodes in different releases ............................................................................ 170 

10.5.1 LCS capability set ..................................................................................................................................... 170 

10.5.2 Interworking between pre Rel-4 serving node and Rel-4 or later HLR/HSS ............................................ 171 

10.5.3 Interworking between pre Rel-5 serving node and Rel-5 or later HLR/HSS ............................................ 171 

10.5.4 Interworking between pre Rel-6 network nodes and Rel-6 or later HLR/HSS ......................................... 171 

10.5.4.1 Rel-6 or later HLR/HSS with pre Rel-6 serving node ......................................................................... 171 

10.6 LIMS-IWF ...................................................................................................................................................... 171 

11 Operational Aspects ............................................................................................................................. 171 

11.1 Charging ......................................................................................................................................................... 171 

11.2 Charging Information Collected by the Visited PLMN.................................................................................. 172 

Annex A (normative):  Privacy Class selection rule in serving node .............................................. 173 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

���&���MyOO��I
^��%��4�WJ�	�e�"<I<b���5�,�iXݏ����!>��f�D�5!o�ȑvi��D�U�b�����WG�48��Eñ����H����+�o�����Sy���E0ʭ


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)83GPP TS 23.271 version 15.2.0 Release 15

A.1 Interrelation among privacy settings .................................................................................................... 173 

A.2 Privacy class selection rule for pre Rel-6 mechanism .......................................................................... 173 

A.3 Privacy related action selection rule for Rel-6 and later ...................................................................... 174 

Annex B (normative):  Presence of LCS client ID Components in MT-LR .................................. 176 

Annex C (Informative):  Pseudo external ID ....................................................................................... 177 

Annex D (normative):  including Requestor identity to LCS client name ..................................... 181 

Annex E (Informative):  Handling of pseudonyms in location services ............................................ 182 

Annex F (Informative):  Mechanism for performing Change of Area Event Detection ................. 185 

F.1 (U)SIM Application Toolkit (USAT) Based Solution ......................................................................... 185 

Annex G (normative):  Defined Service Types and numbering ...................................................... 187 

Annex H (informative):  Change history ............................................................................................. 188 

History ............................................................................................................................................................ 189 

 

 

iTeh
 STANDARD PREVIE

W

(st
an

dard
s.it

eh
.ai

)

Full s
tan

dar
d:

http
s:/

/st
an

dar
ds.it

eh
.ai

/ca
tal

og
/st

an
dar

ds/s
ist

/62
ff9

3a
2-f

8b
a-

43
be-b

2c
5-0

2a
f3d

45
1fb

f/e
tsi

-ts
-12

3-2
71

-v1
5.2

.0-
20

20
-01

)�����q��<�|�u�o)"��L"����,��8Q��6�g'��&Vl�*g��=�#���2�v#���o����t��c��,T����D4n��}�G�?�v�T�⪙�HBβ��&���������b�


 

ETSI 

ETSI TS 123 271 V15.2.0 (2020-01)93GPP TS 23.271 version 15.2.0 Release 15

Foreword 
This Technical Specification (TS) 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 the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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1 Scope 
The present document specifies the stage 2 of the LoCation Services (LCS) feature in UMTS, GSM and EPS (for E-
UTRAN), which provides the mechanisms to support mobile location services for operators, subscribers and third party 
service providers. 

Location Services in 5GC are restricted to regulatory services and are specified in TS 23.501 [54] and TS 23.502 [55] in 
this release of the specification. The architecture and signalling procedures in NG-RAN are defined in TS 38.305 [56]. 

The present document replaces the specifications TS 23.171 (Release 1999) and the system and core network parts of 
GSM 03.71 (Release 1999). TS 43.059 [16] replaces the radio access network parts of GSM 03.71 (Release 1999). 

Location Services may be considered as a network provided enabling technology consisting of standardised service 
capabilities, which enable the provision of location applications. The application(s) may be service provider specific. 
The description of the numerous and varied possible location applications which are enabled by this technology are 
outside the scope of the present document. However, clarifying examples of how the functionality being described may 
be used to provide specific location services may be included. 

This stage 2 service description covers the LCS system functional model for the whole system, the LCS system 
architecture, state descriptions, message flows, etc. 

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 a specific reference, subsequent revisions do not apply. 

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

[1] 3GPP TS 25.305: "Stage 2 functional specification of UE positioning in UTRAN". 

[2] (void). 

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

[4] 3GPP TS 22.071: "Technical Specification Group Systems Aspects; Location Services (LCS); 
Stage 1". 

[5] (void). 

[6] (void). 

[7] (void). 

[8] 3GPP TS 22.101: "Service principles". 

[9] (void). 

[10] (void). 

[11] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)". 

[12] (void). 

[13] (void). 

[14] 3GPP TS 25.413: "UTRAN Iu Interface RANAP signalling". 
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[15] 3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2". 

[16] 3GPP TS 43.059: "Functional Stage 2 description of Location Services in GERAN". 

[17] 3GPP TS 23.003: "Numbering, addressing and identification". 

[18] 3GPP TS 29.002: "Mobile Application Part (MAP) Specification". 

[19] (void). 

[20] 3GPP TS 23.002: "Network architecture". 

[21] 3GPP TS 23.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL) - 
stage 2". 

[22] 3GPP TS 23.011: "Technical realization of Supplementary Services". 

[23] 3GPP TS 23.007: "Restoration procedures". 

[24] 3GPP TS 24.008: "Mobile Radio Interface - Layer 3 MM/CC Specification". 

[25] 3GPP TS 25.331: "RRC protocol specification". 

[26] 3GPP TS 23.127: "Virtual Home Environment/Open Service Access". 

[27] 3GPP TS 29.198-1: "Open Service Access (OSA); Application Programming Interface (API); 
Part 1; Overview". 

[28] 3GPP TS 29.198-2: "Open Service Access (OSA); Application Programming Interface (API); 
Part 2; Common Data". 

[29] 3GPP TS 29.198-3: "Open Service Access (OSA); Application Programming Interface (API); 
Part 3; Framework". 

[30] 3GPP TS 29.198-6: "Open Service Access (OSA); Application Programming Interface (API); 
Part 6: Mobility". 

[31] OMA MLP TS: "Mobile Location Protocol", [http://www.openmobilealliance.org]. 

[32] ANSI J-STD-036B: "Enhanced Wireless 9-1-1 Phase 2". 

[33] RFC 2396: "Uniform Resource Identifiers". 

[34] RFC 3261: "SIP: Session Initiation Protocol". 

[35] 3GPP TS 23.228: "IP multimedia subsystem (IMS)". 

[35a] ITU Recommendation E.164: "The international public telecommunication numbering plan". 

[35b] 3GPP TS 22.060: "General Packet Radio Service (GPRS); Service Description, Stage 1". 

[36] OMA RLP TS: "Roaming Location Protocol", [http://www.openmobilealliance.org]. 

[36a] 3GPP TS 23.167: "IP Multimedia Subsystem (IMS) emergency sessions". 

[37] 3GPP TS 31.111: "Universal Subscriber Identity Module (USIM) Application Toolkit (USAT)". 

[38] Open Mobile Alliance, OMA AD SUPL: "Secure User Plane Location Architecture", 
(http://www.openmobilealliance.org). 

[39] Open Mobile Alliance, OMA TS ULP: "User Plane Location Protocol", 
(http://www.openmobilealliance.org). 

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

[41] 3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal 
Terrestrial Radio Access Network (E-UTRAN) access". 
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[42] 3GPP TS 36.305: "Stage 2 functional specification of UE positioning in E-UTRAN". 

[43] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2". 

[44] 3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses". 

[45] 3GPP TS 29.173: "Location Services (LCS); Diameter-based SLh interface for Control Plane 
LCS". 

[46] 3GPP TS 29.171: "LCS Application Protocol (LCS-AP) between MME and E-SMLC; SLs 
Interface". 

[47] 3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning 
Protocol (LPP)". 

[48] 3GPP TS 36.455: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning 
Protocol Annex (LPPa)". 

[49] 3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 
Application Protocol (S1AP)". 

[50] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal 
Terrestrial Radio Access Network (E-UTRAN); Overall Description; Stage 2". 

[51] 3GPP TS 29.272: "Evolved Packet System (EPS);Mobility Management Entity (MME) and 
Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol". 

[52] 3GPP TS 23.234: "3GPP system to Wireless Local Area Network (WLAN) interworking". 

[53] 3GPP TS 23.237: "IP Multimedia Subsystem (IMS) Service Continuity; Stage 2". 

[54] 3GPP TS 23.501: " System Architecture for the 5G System; Stage 2". 

[55] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2". 

[56] 3GPP TS 38.305: "Stage 2 functional specification of User Equipment (UE) positioning in NG-
RAN". 

3 Definitions, symbols and abbreviations 

3.1 Definitions 
For the purposes of the present document, the following terms and definitions apply: 

CAMEL: CAMEL is a network functionality, which provides the mechanisms of Intelligent Network to a mobile user. 

Call Related: any LCS related operation which is associated with an established call in CS domain and a session via an 
active PDP context in PS domain. 

Codeword: access code, which is used by a Requestor or LCS Client in order to gain acceptance of a location request 
for a Target UE. The codeword is part of the privacy information that may be registered by a Target UE user. 

Current Location: after a location attempt has successfully delivered a location estimate and its associated time stamp, 
the location estimate and time stamp is referred to as the "current location" at that point in time. 

Deferred location request: location request where the location response (responses) is (are) required after a specific 
event has occurred. The event may or may not occur immediately. 

Global Navigation Satellite System: Global Navigation Satellite System (GNSS) consists of three functional elements: 
Space Segment (satellites), User Segment (receivers), and Control Segment (maintenance etc.). The GNSS receiver 
calculates its own position based on the received time differences for several satellites. GNSS include Global 
Positioning System (GPS) and GALILEO. 
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