ETSI TS 124 545 vi18.4.0 (2024-05)

& >3

TECHNICAL SPECIFICATION

5G;
Location Management -
Service Enabler Architecture Layer for Verticals (SEAL);
Protocol specification
(B3GPP TS 24.545 version 18.4.0 Release 18)

=~

& ADVANCED

)

A GLOBAL INITIATIVE



3GPP TS 24.545 version 18.4.0 Release 18 1 ETSI TS 124 545 V18.4.0 (2024-05)

Reference
RTS/TSGC-0124545vi40

Keywords
5G

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:
https://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

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

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 fitness
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 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 24.545 version 18.4.0 Release 18 2 ETSI TS 124 545 V18.4.0 (2024-05)

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-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

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™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo 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 under https.//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" 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 24.545 version 18.4.0 Release 18 3 ETSI TS 124 545 V18.4.0 (2024-05)

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
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
1= 11 o TSRS 8
1 o0 o< TSP PSP 10
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 10
3 Definitions of terms and aDbreVialioNS...........covveiiieiinereere e 11
31 1= 10 PP TSP PRSP 11
3.2 ADDIEVIBLIONS ...ttt ettt b et ese e bt sh e b e e he e ae e s e e ne e b e eReeh e e Re et e e e bt bt eheene e e ne e 12
4 (€1 1S = 0 (=S ot T 011 o TP U TSRS UR RO 12
5 FUNCEIONE ENEITTIES ...ttt bbb e et s e bt esbe st e e e 12
51 SEAL location management CENt (SLIM-C) ..ot 12
52 SEAL location management SEVEN (SLIM=S) .....ccie i se e st e et naesnaesnaenneas 13
52 SEAL location management SEVEN (SLIM=S) .....cciciiriice et e e te et esna e naesreenneas 13
6 L ocation ManagemENt PrOCEAUIES..........cueiririerieetestestestesses e et sse bt e b e e s e e e e e e eneenessesnesrenne e 13
6.1 LT 0T OSSP 13
6.2 ON-NELWOTK PrOCEAUIES .......e vttt ettt ettt sttt sb ettt b et h e bt b e b bt s b e e e bt b e ne e bt s b et e bt e b e e et b e st e st eb e st et ebenbe e e 14
6.2.1 (€71 PR 14
6211 Authenticated identity iN HTTP FEOUESE.......c.oi it 14
6.2.1.2 BOOL UP PIOCEAUIE. ...ttt et b et b bbbt b e bbbt b e e bt b s b et b b et eb e b 14
6.2.1.3 Authenticated identity iN COAP FEOUESE ..ot 14
6.2.2 Event-triggered [ocation reporting ProCEAUNE...........ocueiiereeeee e ste et ae e e et teeaeeeesneeenes 14
6.2.2.1 LC T o1 - TSRS 14
6.2.2.2 SLM ClIeNt HTTP PrOCEOUNE........c.viieeeeieeiteete e see st e st este e e s e e st e teesteesaesseesseesseenseeneesnsesssesnensseessnns 14
6.2.2.2.1 Fetching location reporting CoNfigUIaioN ..........c.ueceeeieeiie s 14
6.2.2.2.2 [0 Tor= 1T TN =0 1 11 o [ 15
6.2.2.3 SLM SErVEr HTTP PrOCEAUIE......c.eeeeeeie ettt ettt et et ste s sae st e s ne e sneenaeeneesneeennennaesneesnnas 15
6.223.1 Fetching location reporting CONfiQUIaLiON ..........coiieeiririeireeeee e 15
6.2.2.3.2 (oo (o gl (= oo 110 (o [OOSR 16
6.2.24 SLM client COAP PrOCEOUIE.........cciriieetirteeet ettt bbb s nn e 16
6.224.1 Fetching location reporting CONfiQUIaLiON ...........ccui e 16
6.2.24.2 (oo (o gl (= oo 110 (o [OOSR 17
6.2.2.5 SLM Server COAP PrOCEAUIE.........eeiteeiieieeteseesee st e steesaeeaesse e e e e s te e te e teeeesneesseesneesseeseenseensesneesseessnns 17
6.2.25.1 Fetching location reporting CoNfigUIaioN ..........ccveceeceieeiee e eee e 17
6.2.25.2 [0 Tor= 1T TN =0 o] i 11 1 [ 18
6.2.3 On-demand location reporting PrOCEAUIE...........ciie i e ceeeeestee st e s te et et sae e sraesreeeeeeesneeenes 18
6.2.3.1 SLM ClIeNt HTTP PrOCEOUNE........c.viieeeeieeiteete e see st e st este e e s e e st e teesteesaesseesseesseenseeneesnsesssesnensseessnns 18
6.2.3.2 SLM SErVEr HTTP PrOCEAUIE......c..eeveeie ettt ettt te et este e s e s e e sneeaeeneesnneenaennansneesanns 19
6.2.3.3 SLM client COAP PrOCEOUIE.........ccirieeiterteeet ettt b bbbt b e nn e 19
6.2.34 SLM SErVEr COAP PrOCEUUNE.........eitieeeiitereeiet ettt b bbbt bt b s eb e b e ens 19
6.2.4 Client-triggered or VAL server-triggered location reporting proCeduUre............ooeerereeerereeesieneeesieneenens 20
6.24.1 SLM client HTTP PIrOCEAUIE.......c.ccuiiuiieiiriiiete ettt sttt b bbb 20
6.24.2 SLM SEIVEr HT TP PrOCEAUIE. .......citieeiiitieeitete sttt sttt nn s 21
6.24.3 SLM client COAP PrOCEOUIE..........ciriiietireeeete ettt b e bbb nn e 21
6.2.4.4 SLM Server COAP PrOCEAUNE.........ceiueeteeieeeseestte st e steesteeeeese e s reeste e teeteessesseesneesneesseeseensesssessenssenssnns 22
6.2.5 Location reporting triggers configuration cancel ProCedUIE...........cvevv e ieerecse e 23
6.25.1 SLM ClIeNt HTTP PrOCEOUNE. ... ...c.vieeeeeteeiteesieeiteseeseesteeste e e s e te et entessaesseesaeesseenseeneeanseesnesnenssenssnns 23
6.2.5.2 SLM SErVEr HTTP PrOCEAUIE.........eeieeieee ettt sttt s sae st esae e sneenaeeneeenneennennaesneesenes 23
6.2.5.3 VAL SEIVEN PrOCEUUNE ... ceeeeieeete et eteeteestees e e e eteseeseesaeesaeasseenseasseessesseeseesseessesnsesseesneesneesseansennsenns 24
6.254 SLM client COAP PrOCEOUIE..........oiiiiiitireeeet ettt b bbbt bbb b e enas 24
6.2.55 SLM SErVEr COAP PrOCEUUNE.........eitieeeiitereeiet ettt b bbbt bt b s eb e b e ens 24
6.2.6 Location information SUDSCIiPLioN PrOCEAUIE..........c.ciiiiirieieie ettt bbb 24

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 4 ETSI TS 124 545 V18.4.0 (2024-05)

6.2.6.1
6.2.6.1.1
6.2.6.1.2
6.2.6.2
6.2.6.2.1
6.2.6.2.2
6.2.7
6.2.7.1
6.2.7.2
6.2.7.3
6.2.7.4
6.2.8
6.2.8.1
6.2.8.2
6.2.9
6.29.1
6.2.9.2
6.2.9.3
6.294
6.2.10
6.2.11
6.2.11.1
6.2.11.2
6.2.11.3
6.2.11.4
6.2.12
6.2.12.1
6.2.12.2
6.2.12.3
6.2.12.4
6.2.13
6.2.13.1
6.2.13.2
6.2.13.3
6.2.13.4
6.2.14
6.2.14.1
6.2.14.2
6.2.14.3
6.2.14.4
6.2.15
6.2.15.1
6.2.15.2
6.2.15.3
6.2.15.4
6.3
6.3.1
6.3.11
6.3.1.2
6.3.1.2.1
6.3.1.2.2
6.3.1.2.3
6.3.1.24
6.3.1.3
6.3.2
6.3.2.1
6.3.21.1
6.3.2.1.2
6.3.2.2
6.3.2.2.1
6.3.2.2.2
6.3.2.3

VAL SEIVES PIOCEAUNE. ... .eeitieeieitestee ettt sttt b et b et b b st b e bt b e et s b e b e ae e b e et eb e b ne e b e nne e 25
SIP DESE PrOCEUIE. ... ettt bbbttt b et ebe b 25

HTTP DaSed PrOCEAUIE..........ceuiiiietiitieeert ettt nn e enas 26

SEIVES PIOCEAUIE ...tttk sttt b et b et h et e bt h e e bbb e bbb et e bt e b et b et e st bt b e e ebenn e ens 27
SIP DESE PrOCEOUIE......ceieeeietee ettt bbbttt st sb e b 27

HTTP DASEA PrOCEUUIE.......cceeeeeieieeee ettt e e s sre e sae e te e teentessaesaaenteeneeeneesneennes 28
Event-triggered location information notification ProCedUIe. ..........cccvvceeveereese e 30
SLM client HTTP OF SIP PIrOCEAUIE. .......ccveeieeie e cee st erte et e st e e eteete e s e s e saeeaesneesneesnaesnanssaesanns 30
SLM server HTTP OF SIP PrOCEAUIE..........eciieiieieeiiee st eete et e ee st ete e saessae s sneenaeeneesneessaesnaesseeseens 30
SLM Client COAP PIrOCEAUIE. .........eeieecieeieee et ste ettt et teesteesaesseesreesteesesneesnseennesneesseensens 31
SLM SErVEr COAP PrOCEUUNE. ... ...eitieeeiitireeieet ettt et b et sb s eb bt benn e ens 31
On-demand usage of location iNformMation ProCEAUNE............cviireirerieere et eeee 31
VAL SEIVES PIOCEAUNE. ... .eeitieeieitesteeetert ettt se et b et b et bt b e bt b e bbb e b e st e b e e et eb et et ebe b e 31
SEIVES PIOCEAUIE ...tttk ettt ettt b ettt e b et e bt b e b bt b e bbb e e bt b e st s bt s e st b e b e e eb e e e e enis 32
Query list of USErsS hased ON TOCELION ..........cveueriiietirieeet sttt b e e besresnenea 32
SLM client HTTP PIrOCEAUIE.......c.ccuiitiietiriiieterteee ettt sb bbb nn e 32
SLM SErVEr HTTP PrOCEAUIE.........eeveeieee ettt sttt teentessae e s re e sneeaeeneesnneennenneesneennnes 33
SLM Client COAP PIrOCEAUIE..........ceieeieeieee ettt ettt et teestessaesseesaeesseetesneesnsesneesnaesseensens 33
SLM Server COAP PrOCEAUNE.........ceiteeieeieeeseesee s e steesteeae e e et este e te e teeseessaesneesneesseenseenseensesseesseessnns 34
Location area monitoring information ProCEAUIE............cueveeieeieese et 34
Location profiling for supporting location service enablement ...........cccovveveeei e 34
SLM ClIenNt HTTP PrOCEOUIE. ... ...cvieieieeesieesieesiescte st e st este e este s e ste e teeteeaesseesseesneesseenseensesseesnensseessnns 34
SLM SErVEr HTTP PrOCEAUIE. .......citiiiieetirieeete ettt b et sb et b e nn e 34
SLM client COAP PrOCEUUIE.......c.cuiriieetiriee ettt b et sb e bbb e b na e 35
SLM SErVEr COAP PrOCEUUNE........c.eitieeiiiterieieet ettt bbbt sb e eb e sb e bt enas 35
Location Service registration PrOCEAUIE. ..........cccii ittt st st a et s sb e 36
SLM client HTTP PIrOCEAUIE.......c..cuiiuiieiirtieeiesteeee sttt nn e 36
SLM SEIVEr HT TP PrOCEAUIE. ......c.eitiieieitirieieete ettt sttt b et b e b e nn s 36
SLM client COAP PIrOCEAUIE. ..........oceeeieeeee ettt rte ettt et e bt eesaessaesseesneenaeeneeenseeneesseesseeseens 37
SLM Server COAP PrOCEAUNE.........eciueeieeieeeseesee st e e e aeeeesae e s e e teesteesteesaesseesaeesseeseeneeenseessesneessenssens 37
Location service registration Update ProCEAUIE ...........eccveeieeiesie e see e ste e e eae e et e e e te e teeaeseesneesnes 37
SLM Client HTTP PrOCEOUIE. ... ..cc.viiieieeesieesieesteste st e st esteeteeste s e sseesteete e e sseesseesseesseenseensesssesnenssenssnns 37
SLM SErVEr HTTP PrOCEAUIE........eeecteeieeie ettt ettt e e e te e tessaessaesneesneenaeenseenneenaesneesseensens 38
SLM client COAP PrOCEUUIE..........ciiuieetertieet ettt ettt bbb na e 38
SLM SErVEr COAP PrOCEUUNE.........eiuieeiiitireeieet ettt b bbbt sb e bt b e nbenn e enas 39
Location service deregistration PrOCEAUNE............eiiiriiieeriee ettt sttt sb e 39
SLM client HTTP PIrOCEAUIE.......c..cueitiieiietiseeieetieee ettt sb e b e nn s 39
SLM SErVEr HT TP PrOCEAUIE. .......eitieeiietireeiete ettt nn e 39
SLM client COAP PrOCEUUIE.......c..cuiiiieeiertieet sttt eb bbb et b et 40
SLM Server COAP PrOCEAUNE.........cciueeieeieeieseesee st esteesae s e e sse e s e e teesteestessaesseesaeesseenseeneesnseessesnenssenssens 40
Update location reporting CONFIQUIELION ............ciieiieeere e see st e ee et ae s aesraesre e teeaeeeesneesnes 40
SLM ClIeNt HTTP PrOCEOUIE. ... ..cc.viieeeieeesieesieesiestesee st esteeteestesseesseesteeteeeesseesseesseesseenseenseeneessenssenssnns 40
SLM SErVEr HTTP PrOCEAUIE.........eecteeieee et ste ettt e sttt estessaessaesneesneenaeeneeenneeneenneessaeseens 40
SLM client COAP PIrOCEAUIE. ..........oceecieeeee ettt ste ettt e st e e teeraessaesreesseenseeneeeneeeneesnaesseeseens 41
SLM Server COAP PrOCEAUNE.........cecueeieeieeeieseesiee st e steeteeeesseesseesteesteesteesaesseesseesseenseeneesnsesnsesnenssenssens 41
OFf-NEIWOIK PrOCEAUIES ...ttt ettt b et b e et b e bt b e et b e et b e bt eb e b 41
(€71 SO RS 41
SEAL Off-network Location Management mesSage tranSPOrt ...........coeererererereeserseesieseeesieseeennes 41
BasiC MESSAJE CONEIOL .......eeeiiitereeieite ettt sttt e bttt e e b bt b e b se bt se e e et e sbe e ebesbennenea 42
(T 0T USRS 42

RS s LS = PRSI 42

State: Waiting fOr ACK/RESD......cuiiieiieiieseese st sttt ettt ae s e e e e sae e e s e e sseensesneesseesseenseensenns 42

RSz (S (] PRSP 43
Sending aCKNOWIEAQEIMENL...........ccuiieeceesiese ettt e et eesteete s e e saeesae e seenseeneennaesseeseens 43
Event-triggered [ocation reporting ProCEAUNE...........ocueiiereeeee e ste et ae e e et teeaeeeesneeenes 43
Location reporting trigger CONfIQUIALION...........coceeiieeieeie ettt esnaesreesnees 43
Client originating PrOCEAUIE............ctiuieeieriiieiertee ettt sttt bttt et e et st ne st b e e 43

Client terminating PrOCEAUIE..........cciuirieertirteerte ettt sttt e et b et b bt e e b b 44

L OCALT ON FEPOMTING . .. cteveueeterteeete ettt ettt b bbb e bt b se st b e se e bt eb e se e st ebese bt sb e e ebesae e ebesbenneneas 44
Client originating PrOCEAUIE............ctiuieeieriiieiertee ettt sttt bttt et e et st ne st b e e 44

Client terminating PrOCEAUIE..........cciuirieertirteerte ettt sttt e et b et b bt e e b b 45
Location reporting trigger CANCE ..........cociii ettt ettt b e s eb e e nnene 45

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 5 ETSI TS 124 545 V18.4.0 (2024-05)

6.3.23.1 Client originating PrOCEAUIE............etruieeiertii ettt ettt ettt b b et be e b s e 45
6.3.2.3.2 Client terminating PrOCEAUIE..........cciuirieertirteerte ettt sttt e et b et b bt e e b b 45
6.3.3 ON-demand |OCELION FEPOMTING ......ceveveueetereeeeterteeet ettt e b et eb e b e b e et esa e e ebesb e e ebesbe e ebesbe e enesbennenens 46
6.3.3.1 Client Originating PrOCEAUIE...........ctitiieiertieetestere ettt bt e st b bt b s b e s st sbess s e b b e e b e naeneenis 46
6.3.3.2 Client terminating PrOCEAUIE..........ceiirieueriieetertere ettt ettt ss s b s s et b e es b s s e b s e e b nneneens 46
7 Lo o |1 1o SRR 47
7.1 LCT= 1< - TSP ST SR PR 47
7.2 N ool o= o] o U g Ko 07= 1 0 USSR 47
7.3 RS 0o L= SRR 47
74 D o 1= o 7= USSR 52
74.1 (71 PP R 52
74.2 DY T o 1= o 7= SRS 52
7.5 D= =S = 0 7= oSS 59
7.6 IMIEME TYPB..c e e s s e e e s ae e s h e e s r e e r e n e e ne e sae e 67
1.7 TANA 1egiStratiON tEMPIALE ... eeveeee e cee st e te e te e e saeesreeseenteeseeeseesseesreesseesreesenneennns 67
8 SEAL Off-network Location Management protocol message formats..........cooveverereereeneeiesieseseseennes 69
8.1 Functional definitions and CONTENTS. ..........coeiiireeiriecrree e 69
811 (€71 PR 69
812 Off-network 1ocation ManagemMENt MESSAJE. ........ceerreriererterietestereete sttt sre st sbeseebesbeseebesbeseebeseeneerens 69
8121 MESSAGE AEFINITION ...ttt et b et b bbbk b et et sbe e b e sbennenea 69
8.2 General message format and information elements COING........coeviirriiiireie e 69
821 (€71 PR 69
822 MESSAGE TYPIE ...ttt r e e r e a e e e 69
8.2.3 WAL USEF ID oottt bbbt b Rt R bt R et b e e R 70
8.24 Y S S=Ta (<l D - T PSPPSR 70
8.2.5 CAUISE ...ttt ettt bbbk R R R R R R e R R £ R R R R AR R R R R AR R e R R e Rt e bt e r et nna 71
8.2.6 IMIESSBGE ID ...ttt R b e bR R et R et e e r et n e 71
8.2.7 e 0] Y (I 07555 o T I 5 S 72
Annex A (normative): LI 1= TS 73
N A €= 4 1< - TSSO P USRS RS RRURPRPRN 73
A2 ON NEIWOTK TIMEIS......eeiiieiite et e et e et s e b e bt b e b e e e e e st enenb e ne e e e e 73
A3 OFf-NEIWOTK TIMEIS......oeieiectiee ettt b et s e ne b e b ee bt nn b nn s 73
Annex B (normative): CoAP resourcerepresentation and encoding........ccccceeeeveveeveeseeeeseeseennn.s 74
Bl GENEIA ... R R bt R e Rt R bt nens 74
B.2 Datatypes applicable to multiple resource repreSentations............coeeeereresereseseseeseeeeese e 74
B.2.1 Referenced StrUCLUrEd ata tYPES.......coveeeuiriiiee ittt ettt nb e b 74
B.2.2 Referenced SIMPIE DA LYPES .......oovcuiitiieirteree ettt b et b et nb e b 74
B.2.3 ComMMON SEUCIUFEA AAEBLYPES .....ccveeeeerte sttt sttt b et et b e bbbt b et b e et nb e n e 75
B.23.1 Y LS =72 =T I e o = OO P ST RP TSRO 75
B.2.3.2 Type: LocatioNREPOITCONTIGUIBLION. ......c.eeuertieeeiriiieterteieerie ettt bbb b e 75
B.2.3.3 Y oL Lo = g o (O = = U I8 =SSR 76
B.2.34 QLI L= O L 4= o = USSR 76
B.2.35 TYPE: SPECITICCEIIS. ..ttt et et e s e st e s te e teetesaeesaeesaeenseenteenteentesneesnensneas 76
B.2.3.6 Type: TraCkiNGATEACNANGE. ........eiceeeieesieite et ee s et e st sttt et e e e st et e e teetesstesseesseesseenseenseenseensessenssenssens 77
B.2.3.7 TYPE: SPECITICTIACKINGATEAS ......veceeeeeiecieesee st et ree st e st e st e ste et e e e sseeste e teeteantessaesseesaeenseenseenseenaensenssnessens 77
B.2.3.8 LD/ L= ] T =T USSR 77
B.2.3.9 TYPE: SPECHTICPITINS....c.eieiitee et bbb et b et b bbb bbb 77
B.2.3.10 TYPE MBDMSSACKHANGE. ...ttt b et b bbbt b bbb et b bt n b b 77
B.23.11 TYPE: SPECHTICIMBIMISSES ...ttt bbbttt b et b b 78
B.2.3.12 TYPE: MBSFNATEACHANGE. ... ettt bbbt b et b et b et 78
B.2.3.13 TyPE: SPECHTICMBSINATEBS ...ttt bbbt bt b bbb 78
B.2.3.14 TYPE: PEITOUICREPOIT ...ttt b et b e st b et b e b et bbb b 78
B.2.3.15 TYPE: TraVEll@ADISIANCE. ... .eecvieieciece ettt sttt r e st et e e estesseesseesaeesseenseenseenseensesneesnensnens 78
B.2.3.16 YLV Lo A o] o] Y = o | SRS 79
B.2.3.17 Type: GeographiCAIATEACKNEANGJE. ..........eieeieeee ettt ee st e et e e saeesreesseenseenseenaesseesneesaens 79
B.2.3.18 TYPE: SPECITICGEOATERS......eeeteeteeieetestesee st e steeste st e s e e steeste e teestesseesteesseesseessesneesseesaeenseenseenteentesseessansnens 79

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 6 ETSI TS 124 545 V18.4.0 (2024-05)

B.2.3.19 TYPE: LOCAHONREPOI ...ttt ettt ettt bbb bbbt bbb et b e bbbt e b e b 79
B.2.3.20 TYPE: LOCAHONINTO ...ttt bbb et b et b bbbt b b 80
B.2.3.21 TYPE: REQUESIEAL OCALTON ...ttt bbbttt b et b et bbb b 80
B.2.4 COmMMON SIMPIE ABEALYPES ..ottt ettt ettt b et b et b e bt b e et b e e et b e bt eb e b 80
B.2.5 COMMON ENUMETBEIONS. .....eeeieeeeeterteete st eteeeeeesteseesteseeeseeseeseeseessesbesseeseaneaneesessessesaeasesneeseensenseseessesseeneeneeneenees 80
B.25.1 ENUMEELION: ACCUIBEY ....vveveeieeieiteieeseesteesteeteeseessaessaesteesseesesssesneesseesseasseenseanseessessenstesssenssensesnsesnsesnns 80
B.2.5.2 ENUMEration: LOCA ONA CCESSTYPE ... vieueieeeeeteesieesteetessaeseesteesteestessessseesseasseesseenseessesseessessseensesnsesnsssnsesnes 81
B.2.5.3 Enumeration: POSItiONINGMELNOU ...........coiiiiiieicece et et 8l
B.3 Resource representation and APIs for location reporting provided by SLM-S.........ccoooiiiiiiiininenens 81
B.3.1 SU_LocationReporting APl provided DY SLIM-S.......c.ooie e 81
B.3.11 N 1 SR 81
B.3.1.2 RESDUICES.....c. ettt ettt ettt ettt e ettt e bt e e bt e be e e b e e e be e e be e e be e eabe e e e me e e aae e e amneeanbeesnneesnreeenneenanes 82
B.3.1.21 OVEBIVIEW ...ttt ettt et e s e e bt ee e bt e st e aeeneese e teseeeEeeeeeaeem e e e enteseebeseeeeeeneenseeeseesbesneeseeneensensans 82
B.3.1.2.2 Resource: Trigger CONfIQUIELIONS.........coueiiirieirierieeeie sttt b e b et b e e b e e b e nnenea 83
B.3.1.2.21 D1 1 (o) o 83
B.3.1.2.2.2 RESOUICE DEFINITION. ...t be e bt ne e s 83
B.3.1.2.2.3 Resource Standard MEhOUS...........coiiiiieee e b 83
B.3.1.2.3 RESOUICE: LOCALION REPOIS.....c..eeiieieeie e cee st e st e e ete e tesrae s e e s e e steesteeeesseesneesaeesseenseessesneesseesseesanns 84
B.3.1.2.3.1 [0 1== oo o 84
B.3.1.2.3.2 RESOUICE DEFINITION....c..eeieeeeeee sttt et sr e bt ene e e 84
B.3.1.2.3.3 Resource Standard MEthOUS..........coeiiiieeee e st 84
B.3.1.24 RESOUICE: LOCAIONS. ... eeueeeiiesieeie et e e ste st sttt et et e e st e s testeseeeae e e eneeseeseeseesaeeseeneeneeeensesbesaesseeneenseneens 84
B.3.1.24.1 (D= S'wi g o] o] o [P OO SO T S O PUS O R T PT OSSR 84
B.3.1.2.4.2 RESOUICE DEFINITION......eeieeeeeee ettt ettt s e et et e sneene e e et es 85
B.3.1.24.3 Resource Standard MEthOUS..........oooiiiiieee e e 85
B.3.1.25 Resource: Location Area INfOrMELION...........oiiieeieeie et s sb e 86
B.3.1.251 [0 1== 1 (o) o 86
B.3.1.25.2 RESOUICE DEFINITION....c.eitieeeeee ettt b e sr e sb et e e s 86
B.3.1.25.3 Resource Standard MEhOUS ..o e 86
B.3.1.2.6 (R ES oL ool =0 = (= 1 o S 87
B.3.1.2.6.1 [0 1-= o 1 oo o 87
B.3.1.2.6.2 RESOUICE DEFINITION.......eeeeeeeese ettt e et e b e sneene e e eneees 87
B.3.1.2.6.3 Resource Standard MEthOUS..........ooe i s 87
B.3.1.2.7 RESOUICE: DEIEUISIIAION ......veeeeeiteieeteete ettt b e ekt b e et b e et b e e bt se et ebesbe e ebesbennenea 87
B.3.1.2.7.1 (D= S'wi g o] o] o [P SETS O SOTRTPORRTURPRRR 87
B.3.1.2.7.2 RESOUICE DEFINITION......eeieeeeeee ettt ettt s e et et e sneene e e et es 87
B.3.1.2.7.3 Resource Standard MEthOUS..........oooiiiiieeee e e 88
B.3.1.3 (D= =11V Lo o (= TP U U PPTURURURPRRIN 88
B.3.1.3.1 GBNETEL ...ttt b b E bk R e e bR E e R R e R e e R e et e e e Re R e beeheehe e e nnennen 88
B.3.1.3.2 Ul N =0 o= = 0 < T S SS 90
B.3.1.3.2.1 Type: LOCAIONATEAQUENY .....cveeiieieeieseeseeseesteesteeteessesseasseesseesteesesssesseesseesseesseenseensesssessenssenssees 90
B.3.1.3.2.2 IR0 oo oV = I g1 (o USSR 90
B.3.1.3.2.3 TYPE UBINTO it bbbttt b e bt e b e bbbt b e 90
B.3.1.3.2.3 Type: LOCAtiONCAPEDIITY ....eveveeeeiiteeeiestee ettt 90
B.3.1.3.3 Simple data types and ENUMEIGLIONS ..........ooeiiireiriereeerie et b e ens 90
B.3.14 EITOr HANAIING ...t bbbt b e et b e et bbb s 90
B.3.15 CDDL SPECITICALION ...ttt b et b bbb e bt b s e bt b e se e bt b e e eb e s b e e et e sbeneenesbeneenea 91
B.3.15.1 gL 0o (1 1o o TR 91
B.3.1.5.2 CDDL AOCUIMENT ...ttt ettt sb bt e et bbb e aeea e e e et se e e b e s bt ebeeae e s e besbeebesnesbe e e ennennens 91
B.3.1.6 L= o =T Y o= TP UTUTPPURURURPRRIN 95
B.3.1.7 Media Type registration for application/vnd.3gpp.seal-location-configuration+chor ............ccccccceevvenneene. 96
B.3.1.8 Media Type registration for application/vnd.3gpp.seal-location- info+Chor ..........cccovecvvce e vee e 96
B.3.1.9 Media Type registration for application/vnd.3gpp.seal-location-area-query+chor..........cccevcveveeveeseeenene 97
B.3.1.10 Media Type registration for application/vnd.3gpp.seal-location-area- info+chor ..........ccevveveeievciecee, 98
B.4 Resource representation and APIsfor location reporting provided by SLM-C .......cccooveeviviceiveieenne 99
B.4.1 SU_LocationReporting APl provided DY SLIM-C ..o e 99
B.4.11 N 1 SR 99
B.4.12 RESOUICES. ...tttk ettt ettt et b e b e b e st e e s ae e s ae e s he e ARe e sR e e e e ean e ean e eseeab e e nb e e s b e e reeneennesnnennes 99
B.4.121 OVEBIVIBW ...ttt e bbbt bt ae e st e ee e b e s H e e H e e b e eh e ek e e e e a b e SE e b e nb e eh e e st e e e beebenbesaeeb e e e ennennens 99
B.4.1.2.2 Resource: Trigger CONfIQUIAioN .........cuiiiiiierieee et e et eenee e e e eeenesnneenes 100

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 7 ETSI TS 124 545 V18.4.0 (2024-05)

B.4.1221 D= S'ei g o1 o] o [P STU TSP ST UPTPPURPRPRN 100
B.4.12.22 RESOUICE DEFINITION.......eceieeee ettt saesae e eneeseeneas 100
B.4.12.23 Resource Standard MEhOUS..........ooe it 100
B.4.1.2.3 2SS 01U (o= o o= 1 o o T 101
B.4.1231 D= S'ei g o1 o] [P PPPOST PSP U PTUPTPPTRPRRN 101
B.4.1.2.3.2 RESOUICE DEFINITION. ...ttt bbb bt eb e nnenas 101
B.4.1.2.33 Resource Standard MEhOUS ..o e 101
B.4.13 D 2= 1Y o o L= T 102
B.4.131 L= 0T RS 102
B.4.14 T 0] =T o o PR 103
B.4.15 CDDL SPECITICALION ...ttt ettt b e bbbt b e bbbt b e et bbb b 103
B.4.15.1 gL 0o 1 1o o OSSR 103
B.4.15.2 (101 ]I (o o: U0 1= o | (SR 103
B.4.1.6 = o R Y 0= SO POV P SR PT SRR 108
Annex C (Informative): [ANA UDP port registration fOrm .......c.coeoeoeoeenineneneseeseeeeseseseenes 109
Annex C (nor mative): (701U ] 1 (= TSP PP 111
(O3t R 1= o = - | RS 111
C.2  Off-NEEWOIK COUNLEIS ......oeuiitiitiiesieieee ettt ettt sttt ettt e b bene et e e e senneeneneens 111
Annex D (informative): ChangE NISLONY ..o 112
115 USSR 115

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 8 ETSI TS 124 545 V18.4.0 (2024-05)

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
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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.
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1 Scope

The present document specifies the protocol aspects for the location management capability of SEAL to support vertical
applications (e.g. V2X) over the 3GPP system.

The present document is applicable to the user equipment (UE) supporting the location management client functionality
as described in 3GPP TS 23.434 [4], to the application server supporting the location management server functionality
as described in 3GPP TS 23.434 [4] and to the application server supporting the vertical application server (VAL
server) functionality as defined in the specific vertical application service (VAL service) specifications.

NOTE 1: The specification of the VAL server for a specific VAL serviceis out of scope of present document.

NOTE 2: Non-3GPP access used by the UE is out of scope of the present document.

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
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

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

2] 3GPP TS 23.003: "Numbering, addressing and identification".

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

[4] 3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functiona
architecture and information flows'.

[5] 3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP)
and Session Description Protocol (SDP); Stage 3".

[6] 3GPP TS 24.547: "Identity management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”.

[7] Void.

[8] IETF RFC 3261: "SIP: Session Initiation Protocol”.

[9] IETF RFC 4825: "The Extensible Markup Language (XML) Configuration Access Protocol
(XCAP)".

[10] IETF RFC 6050: "A Session Initiation Protocol (SIP) Extension for the Identification of Services'.

[11] IETF RFC 6665: " SIP-Specific Event Notification".

[12] Void

[13] IETF RFC 6750: "The OAuth 2.0 Authorization Framework: Bearer Token Usage”.

[14] IETF RFC 3428: "Session Initiation Protocol (SIP) Extension for Instant Messaging".

[15] 3GPP TS 24.379: "Mission Critical Push To Talk (MCPTT) call control Protocol specification”.

[16] IETF RFC 9110: "HTTP Semantics'.
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[17] 3GPP TS 29.122: "T8 reference point for northbound Application Programming Interfaces
(API9)".

[18] 3GPP TS 29.549: " Service Enabler Architecture Layer for Verticals (SEAL); Application
Programming Interface (API) specification”.

[19] IETF RFC 7159: "The JavaScript Object Notation (JSON) Data I nterchange Format".

[20] IETF RFC 9112: "HTTP/1.1".

[21] IETF RFC 7252: "The Constrained Application Protocol (CoAP)".

[22] IETF RFC 7959: "Block-Wise Transfersin the Constrained Application Protocol (CoAP)".

[23] IETF RFC 7641: "Observing Resources in the Constrained Application Protocol (CoAP)".

[24] IETF RFC 8132: "PATCH and FETCH Methods for the Constrained Application Protocol
(CoAP)".

[25] IETF RFC 8323: "CoAP (Constrained Application Protocol) over TCP, TLS, and WebSockets'.

[26] IETF RFC 8949: "Concise Binary Object Representation (CBOR)".

[27] IETF RFC 9177: "Constrained Application Protocol (CoAP) Block-Wise Transfer Options
Supporting Robust Transmission".

[28] IETF RFC 8610: "Concise Data Definition Language (CDDL): A Notational Convention to
Express Concise Binary Object Representation (CBOR) and JSON Data Structures’.

[29] 3GPP TS 24.546: " Configuration management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”.

[30] OMA OMA-TS-XDM_Core-V2_1-20120403-A: "XML Document Management (XDM)
Specification".

[31] IETF RFC 4122: "A Universally Unique IDentifier (UUID) URN Namespace”.

[32] IETF RFC 6086: "Session Initiation Protocol (SIP) INFO Method and Package Framework".

[33] 3GPP TS 29.572: "5G System; Location Management Services; Stage 3".

[34] 3GPP TS 29.641: "3GPP registry for Service Names and Port Numbers'.

[35] IETF RFC 3339: "Date and Time on the Internet: Timestamps'.

3 Definitions of terms and abbreviations
3.1 Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term
defined in the present document takes precedence over the definition of the sameterm, if any, in 3GPP TR 21.905 [1].

SEAL location management client: An entity that provides the client side functionalities corresponding to the SEAL
location management service.

SEAL location management server: An entity that provides the server side functionalities corresponding to the SEAL
location management service.

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.434 [4] apply:

SEAL client
SEAL server
SEAL service
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VAL server

VAL service

VAL user

Vertical

Vertical application

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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
3GPP TR 21.905[1].

SCEF Service Capability Exposure Function
CoAP Constrained Application Protocol
SEAL Service Enabler Architecture Layer for verticals
SLM-C SEAL Location Management Client
SLM-S SEAL Location Management Server
SLMP SEAL Off-network Location Management Protocol
VAL Vertical Application Layer
4 General description

L ocation management is a SEAL service that provides the location management related capabilities to one or more
vertical applications. The present document enables a SEAL |ocation management client (SLM-C) and a VAL server
that communicate with a SEAL location management server (SLM-S).

5 Functional entities

5.1 SEAL location management client (SLM-C)

The SLM-C functional entity acts as the application client for location management related transactions. To be
compliant with the HTTP procedures in the present document the SLM-C:

a) shall support the role of XCAP client as specified in IETF RFC 4825 [9];b) shall support the role of XDMC as
specified in OMA OMA-TS-XDM_Core-V2_1[30];

¢) shall support the location management proceduresin clause 6.2;

d) shall support the off-network location management procedure in clause 6.3; and

€) shall support HTTP client and HTTP server functionalities as specified in IETF RFC 9112 [20].
To be compliant with the CoAP procedures in the present document the SLM-C:

a) shall support the role of CoAP client as specified in IETF RFC 7252 [21];

b) shall support FETCH method of CoAP as specified in IETF RFC 8132 [24];

c) shall support the capability to observe resources as specified in IETF RFC 7641 [23];
d) shall support the block-wise transfer as specified in IETF RFC 7959 [22];

€) may support the robust block transfer as specified in IETF RFC 9177 [27];

f) should support CoAP over TCP and Websocket as specified in IETF RFC 8323 [25];
g) shall support CBOR encoding as specified in IETF RFC 8949 [26]; and

h) shall support the proceduresin clause 6.2.
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NOTE 1: The security mechanism to be supported for the CoAP proceduresis described in 3GPP TS 24.547 [6].

NOTE 2: Support for TCP for the CoAP proceduresisrequired if the client connects over the network which blocks
or impedes the use of UDP, e.g. when NATs are present in the communication path.

NOTE 3: The CoAP protocol supports mechanism for reliable message exchange over UDP. Use of TCP can aso
be beneficia if reliable transport is required for other reasons, e.g. better observability of resources.
Usage of CoAP over TCP is an implementation choice.

NOTE 4: Support for the robust block transfer mechanism for the CoAP proceduresis beneficial in environments
where packet lossis highly asymmetrical and where performance optimization of block transfersis
required.

5.2 SEAL location management server (SLM-S)

5.2 SEAL location management server (SLM-S)

The SLM-Sisafunctional entity used to provide location management supported within the vertical application layer.
To be compliant with the HT TP procedures in the present document the SLM-S:

a) shall support the role of XCAP server as specified in IETF RFC 4825 [9];

b) shall support the role of XDM S as specified in OMA OMA-TS-XDM_Core-V2_1[30];

c) shall support the location management proceduresin clause 6.2; and

d) shall support HTTP client and HTTP server functionalities as specified in IETF RFC 9112 [20].
To be compliant with the CoAP procedures in the present document the SLM-C:

a) shall support the role of CoAP server as specified in IETF RFC 7252 [21];

b) shall support FETCH method of CoAP as specified in IETF RFC 8132 [24];

c) shall support the capability to observer resources as specified in IETF RFC 7641 [23];

d) shall support the block-wise transfer as specified in IETF RFC 7959 [22];

e) shall support the robust block transfer as specified in IETF RFC 9177 [27];

f) shall support CoAP over TCP and Websocket as specified in IETF RFC 8323 [25];

g) shall support CBOR encoding as specified in IETF RFC 8949 [26]; and

h) shall support the proceduresin clause 6.2.

NOTE: The security mechanism to be supported for the CoAP proceduresis described in 3GPP TS 24.547 [6].

6 Location management procedures

6.1 General

This clause provides the procedures for location management between the SLM-C and the SLM-S and from the SLM-S
and the VAL server.
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6.2 On-network procedures

6.2.1 General

6.2.1.1 Authenticated identity in HTTP request

Upon receiving an HTTP request, the SLM-S shall authenticate the identity of the sender of the HTTP request is
authorized as specified in 3GPP TS 24.547 [6], and if authentication is successful, the SLM-S shall use the identity of
the sender of the HTTP request as an authenticated identity.

6.2.1.2 Boot up procedure

Upon device boot up, the SLM-C in the UE shall send HTTP POST message to SLM-S containing the call back URI
(where the SLM-S can send request message to SLM-C) in a JavaScript Object Notation (JSON) structure as specified
in IETF RFC 7159 [19].

6.2.1.3 Authenticated identity in COAP request

Upon receiving a CoAP request, the SLM-S shall authenticate the identity of the sender of the COAP request as
specified in 3GPP TS 24.547 [6], and if authentication is successful, the SLM-S shall use the identity of the sender of
the CoAP request as an authenticated identity.

6.2.2 Event-triggered location reporting procedure

6.2.2.1 General

The SLM-C sends alocation reporting configuration reguest when it needs to fetch location reporting configuration
from the SLM-S.

The SLM-C sends alocation report when at |east one of the trigger criteriais fulfilled. To send the location report the
SLM-C can use an appropriate HTTP or CoAP request message.

If alocation reporting trigger is met, the SLM-C checks if the minimum-report-interval timer isrunning. If thetimer is
running, the SLM-C waits until the timer expires. When the minimum-report-interval timer expires, the SLM-C:

a) shall send alocation information report as specified in clause 6.2.2.2 for HTTP and in 6.2.2.4 for CoAP if any of
the reporting triggers are still met.

6.2.2.2 SLM client HTTP procedure

6.2.2.2.1 Fetching location reporting configuration

In order to fetch location reporting configuration, the SLM-C shall send an HTTP GET request message according to
procedures specified in IETF RFC 9110 [16]. In the HTTP GET request message, the SLM-C:

a) shall set the Request-URI to the URI identifying the XML document to be fetched. In the Request-URI;
1) the"auid" isset to specific VAL service identity; and

2) the document selector is set to adocument URI pointing to the location reporting configuration document;
and

b) shall include an Authorization header field with the "Bearer" authentication scheme set to an access token of the
"bearer" token type as specified in IETF RFC 6750 [13].

Upon receiving an HTTP 200 (OK) response from the SLM-S containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml"; and
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b) an application/vnd.3gpp.seal-location-info+xml MIME body with a <configuration> element included in the
<location-info> root element;
the SLM-C:
a) shall store the content of the <configuration> elements;
b) shall set the location reporting triggers accordingly; and

¢) shall start the minimum-report-interval timer.

6.2.2.2.2 Location reporting

In order to report the location information, the SLM-C shall send an HTTP POST request message according to
procedures specified in IETF RFC 9110 [16]. In the HTTP POST request message, the SLM-C:

a) shall set the Request-URI to the URI included in the received HTTP response message for location report
configuration;

b) shall include a Content-Type header field set to "application/vnd.3gpp.seal-location-info+xml”;

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include an <identity> element with a<V AL-user-id> child element set to the identity of the VAL user
for location report; and

2) shall include a <report> element and, if the report was triggered by alocation request, include the <report-id>
attribute set to the value of the <request-id> attribute in the received request. The <report> element:

i) shall include a <trigger-id> child element set to the value of each <trigger-id> value of the triggers that
have been met; and

ii) shall include the location reporting elements corresponding to the triggers that have been met;
d) shall set the minimum-report-interval timer to the minimum-report-interval time and start this timer; and

€) shall reset al thetrigger criteriafor location reporting.
6.2.2.3 SLM server HTTP procedure

6.2.2.3.1 Fetching location reporting configuration

Upon receiving of an HTTP GET request where the Request-URI of the HTTP GET request identifies alocation
reporting configuration document as specified in the specific vertical application, the SLM-S:

a) shall determine the identity of the sender of the received HTTP GET request as specified in clause 6.2.1.1, and:

1) if theidentity of the sender of the received HTTP GET request is not authorized to fetch requested
configuration document, shall respond with a HTTP 403 (Forbidden) response to the HTTP GET request and
skip rest of the steps;

b) shall support handling an HTTP GET request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] "GET Handling".

¢) shall generate an HTTP 200 (OK) response according to IETF RFC 9110 [16]. In the HTTP 200 (OK) response
message, the SLM-S:

1) shall include a Content-Type header field set to "application/vnd.3gpp.seal -location-info+xml";

2) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

i) shall include an <identity> element with a<V AL-user-id> child element set to the identity of the VAL
user requesting for location reporting configuration;
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ii) shal include a <configuration> element which shall include at least one of the followings:
A) the location reporting elements which are requested,;

B) a<triggering-criteria> child element which provides the triggers for the SLM-C to request a location
report as described in clause 7;

C) a<minimum-interval-length>child element specifying the minimum time between consecutive
reports. The valueis given in seconds,

D) the <requested-loc-access-type> element specifying the location access type for which the location
information is requested; and

E) the <requested-pos-method> element specifying the positioning method for which the location
information is requested; and

3) shall include the <trigger-id> attribute where defined for the sub-elements defining the trigger criterion; and
d) shall send the HTTP 200 (OK) response towards the SLM-C.

6.2.2.3.2 Location reporting
Upon reception of an HTTP POST request message containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml"; and

b) an application/vnd.3gpp.seal -location-info+xml MIME body with a <report> element included in the <location-
info> root element;

where the Request-URI of the HTTP POST request identifies an element of a XML document as specified in
application usage of the specific vertical application, the SLM-S:

a) shall determine the identity of the sender of the received HTTP POST request as specified in clause 6.2.1.1; and

1) if theidentity of the sender of the received HTTP POST request is not authorized to obtain location
information of another VAL user, shall respond with aHTTP 403 (Forbidden) response to the HTTP POST
reguest and shall skip rest of the steps; and

2) shall support handling an HTTP POST request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] where the Request-URI of the HTTP POST request identifies an element of XML
document as specified in application usage of the specific vertical application. The SLM-S:

i) shall storethe received location information of the reporting SLM-C; and
ii) shall usethelocation information as needed.

NOTE: The <report> element contains the event triggering identity in the location information report from the
VAL client, and can contain location information.

6.2.2.4 SLM client CoAP procedure

6.2.2.4.1 Fetching location reporting configuration

In order to fetch trigger configuration, the SLM-C shall send a CoAP GET request message to the SLM-S according to
procedures specified in IETF RFC 7252 [21]. In the CoAP GET request, the SLM-C:

a) shall set the CoAP URI identifying the trigger configuration to be fetched according to the resource definition in
Annex B.3.1.2.2,

1) the"apiRoot" is set to the SLM-SURI;
2) the"valServiceld" is set to specific VAL service; and

3) the"val-tgt-ue" query option is set to either the VAL user identity or VAL UE identity for which the trigger
configuration is applicable;
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b) shall include an Accept option set to "application/vnd.3gpp.seal-location-configuration+cbor"; and

¢) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].

Upon receiving a CoAP 2.05 (Content) response from the SLM-S containing:
a) aContent-Format option set to "application/vnd.3gpp.seal-location-configuration+cbor"”; and
b) including a"LocationReportConfiguration" object,
the SLM-C:
a) shall store the content of the "LocationReportConfiguration™ object;
b) shall set the location reporting triggers accordingly; and

c) shall start the minimum-report-interval timer.

6.2.2.4.2 Location reporting

In order to report the location information, the SLM-C shall send a CoAP PUT request message according to procedures
specified in IETF RFC 7252 [21]. In the CoAP PUT reguest message, the SLM-C:

a) shall set the CoOAP URI identifying the location report to be sent according to the resource definition in Annex
B.3.1.2.3;

1) the"apiRoot" is set to the SLM-SURI; and

2) the"valTgtUe" is set to either the VAL user identity or VAL UE identity for which the location is reported,;
and

b) shall include a Content-Format option set to " application/vnd.3gpp.seal-location-info+cbor”;
¢) shall include a"LocationReport" object:

1) shall include a"triggerlds" attribute set to the value of each trigger ID value of the triggers that have been
met; and

2) shall include a"loclnfo" object corresponding to the triggers that have been met;

d) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profil€) as described
in 3GPP TS 24.547 [6].

€) shall set the minimum-report-interval timer to the minimum-report-interval time and start this timer; and

f) shall reset al the trigger criteriafor location reporting.
6.2.2.5 SLM server CoAP procedure

6.2.2.5.1 Fetching location reporting configuration

Upon receiving of a CoAP GET request where the CoAP URI of the CoOAP GET request identifies atrigger
configuration as specified in Annex B.3.1.2.2.3.1, the SLM-S:

a) shall determine the identity of the sender of the received CoAP GET request as specified in clause 6.2.1.2, and:

1) if theidentity of the sender of the received CoOAP GET request is not authorized to fetch requested trigger
configuration, shall respond with a CoAP 4.03 (Forbidden) response to the CoOAP GET request and skip rest
of the steps;

b) shall generate a CoAP 2.05 (Content) response according to IETF RFC 7252 [21]. In the CoAP 2.05 (Content)
response message, the SLM-S:

1) shall include a Content-Format option set to " application/vnd.3gpp.seal-location-configuration+cbor"; and
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2) shall include a"LocationReportConfiguration” object:
i) shall include a"locationType" attribute which is requested; and
ii) shal include at least one of the followings:

A) a"triggeringCriteria’ object which provides the triggers for the SLM-C to request alocation report;
and

B) a"minimum-interval-length" attribute specifying the minimum time between consecutive reports. The
valueisgiven in seconds; and

iii) may include a"requestedLocAccessType" attribute specifying the location access type for which the
location information is requested; and

iv) may include a "requestedPosMethod" attribute specifying the positioning method for which the location
information is requested; and

¢) shall send the CoAP 2.05 (Content) response towards the SLM-C.

6.2.2.5.2 Location reporting

Upon reception of a CoAP PUT request message where the CoOAP URI of the CoAP PUT request identifies alocation
report as specified in Annex B.3.1.2.3.3.1, and containing:

a) aContent-Format option set to "application/vnd.3gpp.seal-location-info+cbor"”; and
b) a"LocationReport" object;
the SLM-S:
a) shall determine the identity of the sender of the received CoAP PUT request as specified in clause 6.2.1.2; and

1) if theidentity of the sender of the received CoAP PUT request is not authorized to report location
information, shall respond with a CoAP 4.03 (Forbidden) response to the CoAP PUT request and shall skip
rest of the steps; and

2) shall support handling a CoAP PUT request from a SLM-C:
i) shal store the received location information of the reporting SLM-C; and
ii) shall usethe location information as needed.
NOTE: The"LocationReport" object contains the event triggering identity in the location information report from
the VAL client, and can contain |ocation information.

6.2.3 On-demand location reporting procedure

6.2.3.1 SLM client HTTP procedure
Upon receiving an HTTP POST request containing:
a) an Accept header field set to "application/vnd.3gpp.seal-location-info+xml";
b) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml™;

¢) an application/vnd.3gpp.seal-location-info+xml MIME body with a <request> element included in the <location-
info> root element;

the SLM-C:

a) may send alocation report as specified in clause 6.2.2.2.2.
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6.2.3.2 SLM server HTTP procedure

If the SLM-S needs to request the SLM-C to report its location, the SLM-S shall generate an HTTP POST request
according to procedures specified in IETF RFC 9110 [16]. The SLM-S:

a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-C;
b) shall include an Accept header field set to "application/vnd.3gpp.sea -location-info+xml";
¢) shal include a Content-Type header field set to "application/vnd.3gpp.sea -location-info+xml";

d) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include a <requested-identity> element with a <V AL-user-id> child element set to the identity of the
VAL user whose location is requested;

2) shall include a <request> element, and in the <request> element:
i) shal include a <request-id> attribute;
ii) may include the location reporting elements which are requested;
iii) may include <requested-loc-access-type> element; and
iv) may include <requested-pos-method> element; and
€) shall send the HTTP POST request as specified in IETF RFC 9110 [16].

NOTE: Push notification service can be used to send HTTP POST request to the client. Details about the push
notification serviceis out of scope this specification.

6.2.3.3 SLM client CoAP procedure

Upon receiving an CoAP GET request where the CoAP URI of the CoAP GET request identifies the location resource
as specified in Annex B.4.1.2.2.3.1, and containing:

a) aContent-Formatoption set to "application/vnd.3gpp.seal -location-info+cbor”, and
b) a"RequestedLocation" object;

the SLM-C shall generate a CoAP 2.05 (Content) response according to IETF RFC 7252 [21]. In the COAP 2.05
(Content) response message, the SLM-C:

a) shall include a Content-Format option set to "application/vnd.3gpp.seal -l ocation-info+cbor";
b) shall include a"LocationReport" object:
1) shall include a"loclnfo™ object containing the location information; and

¢) shall send the CoAP 2.05 (Content) response towards the SLM-S.

6.2.3.4 SLM server CoAP procedure

If the SLM-S needs to request the SLM-C to report its location, the SLM-S shall generate a CoAP GET request
according to procedures specified in IETF RFC 7252 [21]. The SLM-S:

a) shall set the CoOAP URI identifying the location to be retrieved according to the resource definition in Annex
B.4.1.2.2.3.1;

1) the"apiRoot" is set to the SLM-C URI;
b) shall include a Content-Format option set to " application/vnd.3gpp.seal-location-info+cbor™;

¢) shal include a"RequestedL ocation™ object:
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1) shalincludea"valTgtUes" object set to the identity of the VAL usersor VAL UEs whose location
information is requested;
2) may include a"locationType" attribute which is requested;

3) may include a"requestedLocAccessType" object set to the identifies of the location access type for which the
location information is requested; and

4) may include a"requestedPosM ethod" object set to the identifies the positioning method for which the
location information is requested; and

d) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].

6.2.4 Client-triggered or VAL server-triggered location reporting procedure

6.24.1 SLM client HTTP procedure

Upon receiving arequest from a VAL user to obtain the location information of another VAL user or to update the
location reporting trigger, the SLM-C shall send an HTTP POST request according to procedures specified in
IETF RFC 9110 [16]. In the HTTP POST request, the SLM-C:

a) shall set the Request-URI to the URI included in the received HTTP response message for location report
configuration;

b) shall include a Content-Type header field set to "application/vnd.3gpp.seal -location-info+xml"; and

¢) shal include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include an <identity> element with a<V AL-user-id> child element set to the identity of the VAL user
which requests the location report;

2) shall include a <requested-identity> element with a<V AL-user-id> child element set to the identity of the
VAL user for which alocation report is requested. The VAL user should belong to the same VAL service as
the identity of the VAL user which requests the location report; and

3) a<report-request> element which shall include at least one of the followings:
i) an <immediate-report-indicator> child element to indicate that an immediate location report is required;
ii) thelocation reporting elements which are requested,;

iii) a<triggering-criteria> child element which indicate a specified location trigger criteriato send the
location report;

iv) a<minimum-interval-length>child element specifying the minimum time between consecutive reports.
The valueis given in seconds; and

v) if an <immediate-report-indicator> element is set to required, an <endpoint-info> child element set to the
information of the endpoint of the requesting VAL server to which the location report notification has to
be sent.

Upon reception of an HTTP POST request message containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml"; and

b) an application/vnd.3gpp.seal -location-info+xml MIME body with a <report> element included in the <location-
info> root element;

where the Request-URI of the HTTP POST request identifies an element of a XML document as specified in
application usage of the specific vertical application, the SLM-C shall follow the procedure as specified in
clause 6.2.2.3.2.
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6.2.4.2 SLM server HTTP procedure

Upon reception of an HTTP POST request where the Request-URI of the HTTP POST request identifies an element of
a XML document as specified in application usage of the specific vertical application, the SLM-S:

a) shall determine the identity of the sender of the received HTTP POST request as specified in clause 6.2.1.1 and,;

1) if theidentity of the sender of the received HTTP POST request is not authorized to obtain location
information of another VAL user, shall respond with aHTTP 403 (Forbidden) response to the HTTP POST
reguest and shall skip rest of the steps; and

2) shall support handling an HTTP POST request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] where the Request-URI of the HTTP POST request identifies an element of XML
document as specified in application usage of the specific vertical application. Depending on the information
specified by the HTTP POST request, the SLM-S initiates either an event-triggered location reporting
procedure as specified in clause 6.2.2.2 or an on-demand location reporting procedure as specified in
clause 6.2.2.3 for providing the SLM-C with the location of the requested VAL user; and

b) For on-demand location report request, upon receiving the location information of the SLM-C, the SLM-S sends
location report to the requesting SLM-C or VAL server as specified in clause 6.2.2.2.

6.2.4.3 SLM client CoOAP procedure
Upon receiving arequest from a VAL user to obtain the location information of another VAL user, the SLM-C shall:

a) if trigger configuration is provided, send a CoAP FETCH request according to procedures specified in
IETF RFC 8132 [24] to SLM-Sto observe the location information of another VAL user; and

b) otherwise, send a CoAP GET request according to procedure specified inin IETF RFC 7252 [21] to SLM-Sto
retrieve the location information of another VAL user.

In the CoAP FETCH request, the SLM-C shall:

a) set the CoAP URI identifying the location information to be observed according to the resource definition in
Annex B.3.1.2.4.3.1;

1) the"apiRoot" is set to the SLM-SURI;
b) include an Accept option set to "application/vnd.3gpp.seal -l ocation-info+chor”;
c) set an Observe option to 0 (Register);
d) set a Content-Format option set to "application/vnd.3gpp.seal-location-configuration+chbor";
e) include a"LocationReportConfiguration” object:
1) shal includea"vaTgtUes" object set to the identity of the observed VAL users;
2) shall include a"locationType" attribute which is requested; and
3) shall include at least one of the following:

i) a"triggeringCriteria' object which provides the triggers for the SLM-C to request alocation report as
described in Annex X; and

ii) a"minimum-interval-length" attribute specifying the minimum time between consecutive reports. The
valueis given in seconds; and

4) may include a"requestedL ocAccessType"object set to the identifies of the location access type for which the
location information is requested; and

5) may include a"requestedPosM ethod" object set to the identifies the positioning method for which the
location information is requested; and

f) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].
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In the CoAP GET request, the SLM-C shall:

a) setthe CoAP URI identifying the location information to be fetched according to the resource definition in
Annex B.3.1.2.4.3.2;

1) the"apiRoot" isset to the SLM-S URI; and

2) the"val-tgt-ue" query option is set to either the VAL user identity or VAL UE identity for which the location
is requested;

b) include an Accept option set to "application/vnd.3gpp.seal -l ocation-info+chbor”; and

c) send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described in
3GPP TS 24.547[6].

Upon receiving a CoAP 2.05 (Content) response from the SLM-S containing:
a) aContent-Format option set to "application/vnd.3gpp.seal-location-info+cbor"; and
b) including one or more "L ocationReport" objects,

the SLM-C:

a) shall store the content of the received "LocationReport" object(s).

6.2.4.4 SLM server CoAP procedure

Upon reception of a CoAP FETCH request message where the CoAP URI of the CoAP FETCH request identifiesa
location resource as specified in B.3.1.2.4.3.1, and containing:

a) an Accept option set to "application/vnd.3gpp.seal-location-info+cbor";
b) a Content-Format option set to "application/vnd.3gpp.seal -l ocation-configuration+cbor"”;
¢) an Observe option; and
d) a"LocationReportConfiguration” object;
the SLM-S:

a) shall determine the identity of the sender of the received CoAP FETCH request as specified in clause 6.2.1.2;
and

1) if theidentity of the sender of the received CoAP FETCH request is not authorized to obtain location
information of another VAL user, shall respond with a CoAP 4.03 (Forbidden) response to the CoAP FETCH
reguest and shall skip rest of the steps; and

2) shall generate a series of CoAP 2.05 (Content) response according to IETF RFC 8132 [24]. In the CoAP 2.05
(Content) response message, the SLM-S:

i) shal include a Content-Format option set to "application/vnd.3gpp.seal-location-info+cbor"; and
ii) shall include one or more "L ocationReport" objects corresponding to the triggers that have been met; and

b) shall send the CoAP 2.05 (Content) response towards the SLM-C.

Upon reception of a CoAP GET request message where the CoAP URI of the CoAP GET request identifies alocation
resource as specified in B.3.1.2.4.3.2, and containing:

@) an Accept option set to "application/vnd.3gpp.seal-location-info+cbor”; and
b) a Content-Format option set to "application/vnd.3gpp.seal -location-configuration+cbor".
the SLM-S:
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a) shall determine the identity of the sender of the received CoAP GET request as specified in clause 6.2.1.2; and

1) if theidentity of the sender of the received CoAP GET request is not authorized to obtain location
information of another VAL user, shall respond with a CoAP 4.03 (Forbidden) response to the CoAP GET
request and shall skip rest of the steps;

b) shall generate a CoAP 2.05 (Content) response according to IETF RFC 7252 [21]. In the CoAP 2.05 (Content)
response message, the SLM-S:

1) shall include a Content-Format option set to "application/vnd.3gpp.seal-location-info+cbor"; and
2) shall include a"LocationReport™” object corresponding to the triggers that have been met; and

¢) shall send the CoAP 2.05 (Content) response towards the SLM-C.
6.2.5 Location reporting triggers configuration cancel procedure

6.2.5.1 SLM client HTTP procedure
Upon receiving an HTTP POST request containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml”; and

b) an application/vnd.3gpp.seal-location-info+xml MIME body with a <configuration> element included in the
<location-info> root element, which has none of child elements;

the SLM-C:
a) shall delete the content of the <configuration> elements;
b) shall stop the location reporting; and
c) shall generate an HTTP 200 (OK) response to the received HTTP POST request message according to IETF
RFC 9110 [16] and shall send it towards SLM-S.
6.2.5.2 SLM server HTTP procedure
Upon receiving an HTTP POST request containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml"; and

b) an application/vnd.3gpp.seal-location-info+xml MIME body with a <configuration> element included in the
<location-info> root element, which has none of child elements;

the SLM-S:
a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-C;
b) shall include a Content-Type header field set to "application/vnd.3gpp.seal -location-info+xml";

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shal include an <identity> element with a <V AL-user-id> child element set to the identity of the VAL user
for location reporting event triggers configuration cancellation;

2) shall include a <configuration> element which shall not include any child element; and
d) shall send the HTTP POST request as specified in IETF RFC 9110 [16].

Upon receiving response from the SLM-C, the SLM-S shall generate an HTTP 200 (OK) response to the received
HTTP POST request message according to IETF RFC 9110 [16] and shall send it towards VAL server.
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6.2.5.3 VAL Server procedure

The VAL Server (or authorized VAL user) may cancel the location reporting triggers configuration for the SLM-C by
generatiing an HTTP POST request message according to procedures specified in IETF RFC 9110 [16]. The VAL
server:

a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-S;
b) shall include a Content-Type header field set to "application/vnd.3gpp.seal-location-info+xml”;

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include a<VAL-user-id> element set to the identity of the VAL user for location reporting event
triggers configuration cancellation;

2) shall include a <configuration> element which shall not include any child element; and

d) shall sendthe HTTP POST request as specified in IETF RFC 9110 [16].

6.2.5.4 SLM client CoAP procedure

Upon receiving an CoAP DELETE request where the CoAP URI of the CoAP DELETE request identifies a location
reporting configuration resource as specified in B.4.1.2.2.3.3, the SLM-C:

a) shall delete the content of the trigger configuration object;
b) shall stop the location reporting; and

c) shall generate a CoAP 2.02 (Deleted) response to the received CoAP DELETE request message according to
IETF RFC 7252 [21] and shall send it towards SLM-S.

6.2.5.5 SLM server CoAP procedure
Upon receiving an HTTP POST request containing from VAL server:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml”; and

b) an application/vnd.3gpp.seal-location-info+xml MIME body with a <configuration> element included in the
<location-info> root element, which has none of child elements,

the SLM-S shall send a CoAP DELETE request message to the SLM-C. In the CoAP DELETE request, the SLM-S:

a) shall set the CoAP URI identifying the trigger configuration to be deleted according to the resource definition in
Annex B.4.1.2.2.3.3;

1) the"apiRoot" isset to the SLM-C URI; and
2) "valServiceld" is set to the specific VAL service identity; and

b) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].

Upon receiving a response from the SLM-C, the SLM-S shall generate an HTTP 200 (OK) response to the received
HTTP POST request message according to IETF RFC 9110 [16] and shall send it towards VAL server.

6.2.6 Location information subscription procedure

The VAL service will use the same identity which has been authenticated by VAL service with SIP core using SIP
based REGISTER message. If VAL service do not support SIP protocol, then HT TP based method needs to be used.
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6.2.6.1 VAL server procedure
6.2.6.1.1 SIP based procedure
6.2.6.1.1.1 Create subscription

In order to subscribe location information of one or more VAL usersor VAL UEs, if VAL server supports SIP, the
VAL server shall generate aninitial SIP MESSAGE request according to 3GPP TS 24.229 [5] and
IETF RFC 3428 [14]. In the SIP MESSAGE request, the VAL server:

a) shall set the Reguest-URI to the public service identity identifying the originating SLM-S serving the VAL
server;

b) shall include the ICSI value "urn:urn-7:3gpp-service.ims.icsi.sea” (coded as specified in 3GPP TS 24.229 [5]),
in a P-Preferred-Service header field according to IETF RFC 6050 [10];

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element;

1) shal include an <identity> element with a <V AL-user-id> child element set to the identity of the VAL server
which requests the location information subscription;

2) shall include a <subscription> element which:

i) shall include an <identities-list> element with one or more <VAL-user-id> child elements set to the
identities of the VAL users whose location information is requested;

ii) shal include a <time-interval-length> element specifying the time between consecutive reports. The
valueis given in seonds,

iii) shall include an <expiry-time> element specifying the time when the VAL server wantsto receive the
current status and later notification; and

iv) may include a <suppl-loc-info-ind> element to indicate that supplementary location information is
required; and

v) a<location-QoS> element specifying the location QoS as specified in TS 29.572 [33] clause 6.1.6.2.13 if
the VAL users whose location information is requested; and

d) shall send the SIP MESSAGE request towards the SLM-S according to 3GPP TS 24.229 [5].
Upon receiving a SIP MESSAGE with an application/vnd.3gpp.seal-location-info+xml MIME body, the VAL server:
a) shall store the Subcription expiry value set in <expiry-time> element; and

b) may start subscription refresh timer and set expiry time for the subscription refresh timer to the 2/3 of
Subcription expiry value.

NOTE: It isuptoimplementation to refressh subscribe upon expiry of subscription refresh timer.

6.2.6.1.1.2 Deleting subscription
In order to delete the subscription as identified by the subscription identifier, the VAL server:
a) shall generate a SIP MESSAGE request according to 3GPP TS 24.229 [5] and IETF RFC 3428 [14];

b) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element, the VAL server:

1) a<subscription-identifier> element set to the subscription identifier value which unigly identified the
subscription; and

2) set an <expiry-time> element to zero;

¢) shal send the SIP MESSAGE request towards the SLM-S according to 3GPP TS 24.229 [5].
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Upon receiving a SIP MESSAGE with an application/vnd.3gpp.seal-location-info+xml MIME body containing
<subscription-identifier> element along with <expiry-time> element set to zero, the VAL server:

a) shall delete the subscription related data.
6.2.6.1.2 HTTP based procedure

6.2.6.1.2.1 Create subscription

If VAL server does not support SIP, the VAL server shall send an HTTP POST request to the SLM-S according to
procedures specified in IETF RFC 9110 [16]. In the HTTP POST request message, the VAL server:

a) shal include a Request-URI set to the URI corresponding to the identity of the SLM-S;
b) shall include an Accept header field set to "application/vnd.3gpp.seal-location-info+xml™;
¢) shal include a Content-Type header field set to "application/vnd.3gpp.sea -location-info+xml";

d) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element;

1) shall include an <identity> element with a<VAL-user-id> child element set to the identity of the VAL server
which requests the location information subscription; and

2) shall include a <subscription> element as described in clause 6.2.6.1.1.1; and
€) shall send the HTTP POST request towards the SLM-S as specified in IETF RFC 9110 [16].

Upon receiving an HTTP POST request with an application/vnd.3gpp.seal-location-info+xml MIME body, the VAL
server:

a) shall store the Subcription expiry value set in <expiry-time> element; and

b) may start subscription refresh timer and set expiry time for the subscription refresh timer to the 2/3 of
Subcription expiry value.

NOTE: It isupto implementation to refressh subscribe upon expiry of subscription refresh timer.

6.2.6.1.2.2 Delete subscription

In order to delete the subscription as identified by the subscription identifier, the VAL server shall generatean HTTP
POST request according to procedures specified in IETF RFC 9110 [16]. Inthe HTTP POST request message, the VAL
server:

a) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shal include a <subscription-identifier> element set to the subscription identifier value which unigly
identified the subscription; and

2) shall include an <expiry-time> element set to zero;
b) shal send the HTTP POST request towards the SLM-S as specified in IETF RFC 9110 [16].

Upon receiving an HTTP POST with an application/vnd.3gpp.seal-location-info+xml MIME body containing
<subscription-identifier> element along with <expiry-time> element set to zero, the VAL server:

a) shall delete the subscription related data.
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6.2.6.2 Server procedure
6.2.6.2.1 SIP based procedure
6.2.6.2.1.1 Create subscription

Upon receiving a SIP MESSAGE request such that:

a) Request-URI of the SIP MESSAGE request contains the public service identity identifying the SLM-S of the
served VAL server;

b) thelCSl value "urn:urn-7:3gpp-service.ims.icsi.seal” (coded as specified in 3GPP TS 24.229 [5]), inaP-
Asserted-Service header field according to IETF RFC 6050 [10]; and

c) the SIP MESSAGE request contains an application/vnd.3gpp.seal-location-info+xml MIME body with an
<subscription> element included in the <location-info> root element;

the SLM-S:

a) shall identify the served VAL user ID in the <identity> element of the application/ vnd.3gpp.seal-location-
info+xml MIME body of the SIP MESSAGE request;

b) if the Request-URI of the SIP MESSAGE reguest contains the public service identity identifying the SLM-S
serving the VAL server, shal identify the originating VAL user ID from public user identity in the P-Asserted-
Identity header field of the SIP MESSAGE reguest;

c) if theoriginating VAL user ID isdifferent than the served VAL user 1D, shall send a 403 (Forbidden) response
and shall not continue with the rest of the steps; and

d) shall generate a 200 (OK) response to the SIP MESSAGE request according to 3GPP TS 24.229 [5] and send it
towards VAL server.

€) shall store al usersinformation contained in <V AL-user-id> element of <identities-list> element;

f) shall store the expiry time for the subscription to the <expiry-time> value; if the expiry time value as present in
<expiry-time> element is not acceptable to the SLM-S, the SLM-S may change the expiry time value to alower
value;

g) shal storethetimeinterval value to the <time-interval-length> element;
h) shall store the requested location QoS to the <location-QoS> element;
i) shall store the supplementary location information indication of the <suppl-loc-info-ind> element;

j) shall generate and assign a unique integer as subscription identifier to the subscription request received from
VAL server,

k) shall generate a SIP MESSAGE reguest according to 3GPP TS 24.229 [5] and IETF RFC 3428 [14].

[) Inthe SIP MESSAGE, the SLM-S shall include an application/vnd.3gpp.seal-location-info+xml MIME body
and in the <location-info> root element;

1) shall include a <subscription> element which shall include:

i) a<subscription-identifier> element set to the unique subscription identifier which is assigned to the
subscription request;

ii) an <expiry-time> element set to the accepted expiry time value; and

iii) if the VAL users whose location information is requested as present in <identities-list> element is not
fully acceptable to the SLM-S, the SLM-S may change the VAL usersto a subset and shall include an
<identities-list> with one or more <V AL-user-id> child elements set to the identities of the new VAL
Users,

m) shall send the SIP MESSAGE request towards the VAL server according to 3GPP TS 24.229 [5]; and
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n) shal start the timer TLM-1 (subscription expiry) and set the expiry time of the timer to the expiry time for the
subscription.

0) shal start thetimer TLM-2 (notification interval) timer and set the internal time of the timer to the <time-
interval-length> element val ue.

6.2.6.2.1.2 Delete subscription

Upon receiving a SIP MESSAGE with an application/vnd.3gpp.seal-location-info+xml MIME body containing
<subscription-identifier> element along with <expiry-time> element set to zero, the SLM-S:

a) shall generate a SIP 200 (OK) response and send it towards VAL server;
b) shal delete all information related to subscription;
¢) shall generate a SIP MESSAGE request according to 3GPP TS 24.229 [5] and IETF RFC 3428 [14].

d) Inthe SIP MESSAGE, the SLM-S shall include an application/vnd.3gpp.sea -l ocation-info+xml MIME body
and in the <location-info> root element;

1) shall include a <subscription> element which shall include:

i) a<Subscription Identifier> element set to the unique subscription identifier which is assigned to the
subscription request;

d) shall send the SIP MESSAGE request towards the VAL server according to 3GPP TS 24.229 [5];
€) shall stop TLM-1 (subscription expiry) timer if it is running; and

f) shal stop TLM-2 (notification interval) timer if it is running.

6.2.6.2.1.3 Expiry of TLM-1 (subscription expiry)

On expiry of TLM-1 (subscription expiry) timer, the SLM-S shall consider the subscription terminated and shall inform
VAL server about subscription terminated. In order to notify the VAL server about the termination of the subscription,
the SLM-S:

a) shall generate a SIP MESSAGE request according to 3GPP TS 24.229 [5] and IETF RFC 6086 [32];

b) shal include in the SIP MESSAGE reguest, an application/vnd.3gpp.seal-location-info+xml MIME body and in
the <location-info> root element, the VAL server:

1) a<subscription-identifier> element set to the subscription identifier value which unigly identified the
subscription; and

2) set an <expiry-time> element to zero;

¢) shall send the SIP MESSAGE request towards the VAL server according to 3GPP TS 24.229 [5].

6.2.6.2.1.4 Expiry of TLM-2 (notification interval) timer

On expiry of TLM-2 (notification interval) timer, the SLM-S shall check if any notification is pending to send or not.
The SLM-S should follow procedure described in clause 6.2.7.2 to send notification if any pending notifications are
present.

6.2.6.2.2 HTTP based procedure
Upon receiving an HTTP POST request containing:
a) an Accept header field set to "application/vnd.3gpp.seal-location-info+xml";
b) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml™;

c) an application/vnd.3gpp.seal-location-info+xml MIME body with a <subscription> element included in the
<location-info> root element;
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the SLM-S:
a) shall determine the identity of the sender of the received HTTP POST request as specified in clause 6.2.1.1; and

1) if theidentity of the sender of the received HTTP POST reguest is not authorized to subscribe location
information of another VAL user or VAL UE, shall respond with a HTTP 403 (Forbidden) response to the
HTTP POST request and shall skip rest of the steps;

2) shall support handling an HTTP POST request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] "POST Handling";

3) may initiate location reporting configuration with the location management client of the UE for immediate
reporting as specified in clause 6.2.3.2; and

4) may subscribe for the location of the UE as specified in clause 4.4.2.2.2 of 3GPP TS 29.122 [17];

b) shall store the expiry time for the subscription to the <expiry-time> value. If the expiry time value as present in
<expiry-time> element is not acceptable to the SLM-S, the SLM-S may change the expiry time value to alower
value;

¢) shall store thetimeinterval value to the <time-interval-length> element. if the time interval value as present in
<time-interval-length> element is not acceptable to the SLM-S, the SLM-S may change the time interval value
to alower value;

d) shall store the requested location QoS to the <location-QoS> element;
€) shall store the supplementary location information indication of the <suppl-loc-info-ind> el ement;

f) shall generate and assign a unique integer as subscription identifier to the subscription request received from
VAL server,

g) shall store the usersinformation contained in the <V AL-user-id> elements of <identities-list> element. If the
VAL users whose location information is requested as present in <identities-list> element is not fully acceptable
to the SLM-S, the SLM-S may change the VAL usersto a subset and store the identities of the new VAL users;

h) shall generate an HTTP 200 (OK) response according to IETF RFC 9110 [16]. In the HTTP 200 (OK) message,
the SLM-S:

1) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

i) a<subscription-identifier> element set to the unique subscription identifier which is assigned to the
subscription request;

ii) an <expiry-time> element set to the accepted expiry time value; and

iii) if the VAL users whose location information is requested as present in <identities-list> element is not
fully acceptable to the SLM-S, the SLM-S may change the VAL usersto a subset and shall include an
<identities-list> with one or more <V AL-user-id> child elements set to the identities of the new VAL
Users;

i) shall send the HTTP 200 (OK) message towardsthe VAL server according to IETF RFC 9110 [16];

j) shal start the timer TLM-1 (subscription expiry) and set the expiry time of the timer to the expiry time for the
subscription; and

k) shall start thetimer TLM-2 (notification interval) timer and set the internal time of the timer to the <time-
interval-length> element value.

Upon receiving an HTTP POST request with an application/vnd.3gpp.seal-location-info+xml MIME body containing
<subscription-identifier> element along with <expiry-time> element set to zero, the SLM-S:

a) shall delete al information related to subscription;
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b) shall generate an HTTP 200 (OK) message according to IETF RFC 9110 [16]. Inthe HTTP 200 (OK) message,
the SLM-S shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info>
root element;

1) shall include a <subscription> element which shall include:

i) a<Subscription Identifier> element set to the unique subscription identifier which is assigned to the
subscription request;

d) shall send the HTTP 200 (OK) message towards the VAL server according to IETF RFC 9110 [16];
€) shall stop TLM-1 (subscription expiry) timer if it is running; and

f) shall stop TLM-2 (notification interval) timer if it is running.

6.2.7 Event-triggered location information notification procedure

NOTE: The SLM-C will use the same identity which has been authenticated by VAL service with SIP core using
SIP based REGISTER message. If VAL service do not support SIP protocol, then HTTP based method
needs to be used.

6.2.7.1 SLM client HTTP or SIP procedure

Upon receiving a SIP NOTIFY request containing an application/vnd.3gpp.seal-location-info+xml MIME body with a
<notification> element included in the <location-info> root element, or an HTTP POST request message containing:

a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml”; and

b) an application/vnd.3gpp.seal-location-info+xml MIME body with a <notification> element included in the
<location-info> root element;

the SLM-C:
a) shall store the received location information;

b) shall generate either a SIP 200 (OK) response to the received SIP MESSAGE request according to
3GPP TS 24.229 [5] or an HTTP 200 (OK) response to the received HTTP POST request message according to
IETF RFC 9110 [16] and shall send it towards the SLM-S; and

¢) may share the received location information to a group or to another VAL user or VAL UE.

6.2.7.2 SLM server HTTP or SIP procedure
In order to notify the subscriber about the location information report, the SLM-S:
a) shall generate an application/vnd.3gpp.seal-location-info+xml MIME body containing:

1) an <identity> element with a<VAL-user-id> child element set to the identity of the VAL user which
subscribed to location of another VAL user or VAL UE; and

2) a<notification> element:

i) shal include an <identities-list> element with one or more <VAL-user-id> child elements set to the
identities of the VAL users whose location information needs to be notified;

ii) shall include a <trigger-id> element set to the value of each <trigger-id> value of the triggers that have
been met; and

iii) shall include a <reports> element containing one or more <loc-info-report> elements. The <loc-info-
report> shall include:

A) a<VAL-user-id> element set to the identity of the VAL user whose location information needs to be
notified; and

B) the latest location information corresponding to the VAL user; and
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iv) may include a <subscription-identifier> element set to the subscription identifier value which uniquely
identifies the subscription against which the notificaiton shall be processed.

b) if SLM-C supports SIP, shall send a SIP NOTIFY request according to 3GPP TS 24.229 [5] and
IETF RFC 6665 [11] with the constructed application/vnd.3gpp.seal -location-info+xml MIME body; and

c) if SLM-C does not support SIP, shall send an HTTP POST request message to the SLM-C according to
procedures specified in IETF RFC 9110 [16] with the constructed application/vnd.3gpp.seal-location-info+xml
MIME body and an Content-Type header field set to "application/vnd.3gpp.seal-location-info+xml™.

6.2.7.3 SLM client CoAP procedure

Upon receiving a CoAP 2.05 (Content) response to a CoAP FETCH request message used to observe alocation
resource as specified in Annex B.3.1.2.4.3.1, and containing:

a) aContent-Type option set to "application/vnd.3gpp.seal-location-info+cbor"”; and
b) one or more "LocationReport" object,

the SLM-C:
a) shall store the received location information; and

b) may share the information to a group or to another VAL user or VAL UE.

6.2.7.4 SLM server CoAP procedure

In order to notify the subscriber about the location information report, the SLM-S shall send a CoAP 2.05 (Content)
response to SLM-C in response to a CoAP FETCH request message used to observe alocation resource as specified in
Annex B.3.1.2.4.3.1. In the CoAP 2.05 (Content) response, the SLM-S:

a) shall include one or more "L ocationReport” objects, each "L ocationReport™ object containing:
1) "valTgtUe" attribute set to the identity of the VAL user whose location information is notified;
2) "triggerlds’ attribute set to the value of each "triggerld” value of the triggers that have been met; and

3) "loclnfo" attribute set to the location information.

6.2.8  On-demand usage of location information procedure

6.2.8.1 VAL server procedure

If the VAL server needs to request UE location information, the VAL server shall send an HTTP POST request to the
SLM-S according to procedures specified in IETF RFC 9110 [16]. In the HTTP POST request message, the VAL
server:

a) shal include a Request-URI set to the URI corresponding to the identity of the SLM-S;
b) shall include an Accept header field set to "application/vnd.3gpp.seal-location-info+xml™;
¢) shall include a Content-Type header field set to "application/vnd.3gpp.sea -location-info+xml";

d) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the<location-info> root
element:

1) shall include an <identity> element with a<V AL-user-id> child element set to the identity of the VAL server
which requests the location information;

2) shall include an <identities-list> element with one or more <VAL-user-id> child elements set to the
identities of the VAL users whose location information is requested; and

3) may include a <location-QoS> element set to the requested location QoS as specified in TS 29.572 [33]
clause 6.1.6.2.13 if the VAL users whose location information is requested.
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4) may include the location reporting elements which are requested.
Upon receiving an HTTP 200 (OK) response from the SLM-S containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml"; and

b) an application/vnd.3gpp.seal -location-info+xml MIME body with a <reports> element included in the <location-
info> root element;

the VAL server:
a) shall store the received location information; and

b) may share the information to a group or to another VAL user or VAL UE.

6.2.8.2 Server procedure
Upon receiving an HTTP POST request containing:
a) an Accept header field set to "application/vnd.3gpp.sea -location-info+xml";
b) aContent-Type header field set to "application/vnd.3gpp.sea -location-info+xml"; and

¢) an application/vnd.3gpp.seal-location-info+xml MIME body with the <location-info> root element which
contains an < identities-list > element and optionally, <location-QoS> element;

the SLM-S;
a) shall determine the identity of the sender of the received HTTP POST request as specified in clause 6.2.1.1; and

1) if theidentity of the sender of the received HTTP POST request is not authorized to obtain location
information of another VAL user, shall respond with aHTTP 403 (Forbidden) response to the HTTP POST
reguest and shall skip rest of the steps; and

b) shall support handling an HTTP POST request from the VAL server according to procedures specified in
IETF RFC 4825 [9] "POST Handling";

c) shall generate an HTTP 200 (OK) response according to IETF RFC 9110 [16]. In the HTTP 200 (OK) response
message, the SLM-S:

1) shall include a Content-Type header field set to "application/vnd.3gpp.seal -l ocation-info+xml";

2) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

i) shal include an <identity> element with a <V AL-user-id> child element set to the identity of the VAL
user for location reporting configuration;

ii) an <identities-list> element with one or more <VAL-user-id> child elements set to the identities of the
VAL users whose location information is requested;

iii) a<reports> element containing one or more <loc-info-report> elements. The <loc-info-report> contains a
<VAL-user-id> element set to the identity of the VAL user in the requested-identity-list and the latest
location information corresponding to the VAL user; and

d) shall send an HTTP 200 (OK) response towards the VAL server.
6.2.9 Query list of users based on location

6.2.9.1 SLM client HTTP procedure
The procedure defined in this clause can be used by SEAL server to query list of users based on given geolocation area.

In order to query the list of users based on given geolocation area, the client shall send an HTTP POST request message
according to procedures specified in IETF RFC 9110 [16]. In the HTTP POST request message, the SLM-C:
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a) shall set the Request-URI to the URI corresponding to the identity of the SEAL server;
b) shall include a Content-Type header field set to "application/vnd.3gpp.seal -l ocation-info+xml"; and

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include an <identity> element with a<V AL-user-id> child element set to the identity of the SEAL
server querying list of users; and

2) shall include an <location-based-query> element with a <polygon-area> child element or an <ellipsoid-arc-
area> child element.

6.2.9.2 SLM server HTTP procedure
Upon reception of an HTTP POST request containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml”; and

b) an application/vnd.3gpp.seal-location-info+xml MIME body with a < location-based-query> element included in
the <location-info> root element;

the SLM-S:
a) shall authorize the identity of the sender of the received HTTP POST request; and

1) if theidentity of the sender of the received HTTP POST request is not authorized to obtain list of users based
on given geolocation area, shall respond with a HT TP 403 (Forbidden) response to the HTTP POST request
and shall skip rest of the steps;

b) shall generate the list of users who are currently available in requested geographical area; and

¢) shall send an HTTP 200 (OK) response message to SLM-C. Inthe HTTP 200 (OK) response message, the SLM-
S

1) shall generate an application/vnd.3gpp.seal-location-info+xml MIME body containing:

i) an <identity> element with a<VAL-user-id> child element set to the identity of the SEAL server
querying list of users; and

ii) a<location-based-response> element which shall include:

A) an <identities-list> element with one or more <V AL-user-id> child elements set to the identities of the
VAL usersto be queried;

6.2.9.3 SLM client CoOAP procedure

In order to query the list of users based on given geolocation area, the SLM-C shall send an CoAP FETCH request
message to SLM-S according to procedures specified in IETF RFC 8132 [24]. In the CoAP FETCH request message,
the SLM-C:

a) shall set the CoAP URI identifying the UE information to be fetched according to the resource definition in
Annex B.3.1.2.5.3.1;

1) the"apiRoot" is set to the SLM-S URI;
b) shall include an Accept option set to "application/vnd.3gpp.seal-location-area-info+chor";
¢) shall include a Content-Format option set to "application/vnd.3gpp.seal -location-area-query+cbor;
d) shall include a"LocationAreaQuery" object including the geolocation area; and

€) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].
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6.2.9.4 SLM server CoAP procedure

Upon reception of a CoAP FETCH request where the CoAP URI of the CoAP FETCH request identifies alocation area
information resource as specified in Annex B.3.1.2.5.3.1, and containing:

a) an Accept option set to "application/vnd.3gpp.seal -location-area-info+chor”;
b) a Content-Format option set to "application/vnd.3gpp.seal-location-area-query+cbor"; and
c) a"LocationAreaQuery" object,
the SLM-S:
a) shall authorize the identity of the sender of the received CoAP FETCH request; and

1) if theidentity of the sender of the received CoAP FETCH request is not authorized to obtain list of users
based on given geolocation area, shall respond with a CoAP 4.03 (Forbidden) response to the CoAP FETCH
request and shall skip rest of the steps;

b) shall generate the list of users who are currently available in requested geographical area; and

¢) shall send a CoAP 2.05 (Content) response message to SLM-C. In the CoAP 2.05 (Content) response message,
the SLM-S:

1) shall generate an "application/vnd.3gpp.seal -location-area-info+cbor” MIME body with a"Uelnfos" object
containing a"ueList" object with one or more "Uelnfo" objects set to the identities of the VAL users and
their corresponding locations.

6.2.10 Location area monitoring information procedure

In order to subscribe for monitoring location area, the SLM-C sends subscription request as specified in clause 5.2.6 and
clause 6 of 3GPP TS 29.549 [18].

6.2.11 Location profiling for supporting location service enablement

6.2.11.1 SLM client HTTP procedure
Upon receiving an HTTP POST request containing:
a) an Accept header field set to "application/vnd.3gpp.sea -location-info+xml";
b) aContent-Type header field set to "application/vnd.3gpp.sea -location-info+xml"; and

¢) an application/vnd.3gpp.seal-location-info+xml MIME body with a <request> element included in the <location-
info> root element;

the SLM-C:

a) may send alocation report as specified in clause 6.2.2.2.2.

6.2.11.2 SLM server HTTP procedure

If the SLM-S needs to request the SLM-C to report its location, the SLM-S shall generate an HTTP POST request
according to procedures specified in IETF RFC 9110 [16]. The SLM-S:

a) shal include a Request-URI set to the URI corresponding to the identity of the SLM-C;
b) shall include an Accept header field set to "application/vnd.3gpp.seal-location-info+xml™;
¢) shall include a Content-Type header field set to "application/vnd.3gpp.seal -location-info+xml*;

d) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:
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1) shall include a <requested-identity> element with a <V AL-user-id> child element set to the identity of the
VAL user whose location is requested; and

2) shall include a <request> element:
i) shal include a <request-id> attribute;
i) may include the location reporting el ements which are requested,;
iii) may include <requested-loc-access-type> element; and
iv) may include <requested-pos-method> element; and

€) shall send the HTTP POST request as specified in IETF RFC 9110 [16].

NOTE: Push notification service can be used to send HTTP POST request to the client. Details about the push
notification serviceis out of scope this specification.

6.2.11.3 SLM client CoAP procedure

Upon receiving a CoAP GET request where the CoAP URI of the CoOAP GET request identifies the location resource as
specified in Annex B.4.1.2.3.1, and containing:

a) an Accept option set to "application/vnd.3gpp.seal-location-info+cbor”,

the SLM-C shall generate a CoAP 2.05 (Content) response according to IETF RFC 7252 [21]. In the CoAP 2.05
(Content) response message, the SLM-C:

a) shall include a Content-Format option set to "application/vnd.3gpp.seal -location-info+cbor";

b) shall include one or more "LocationReport” objects, each "L ocationReport” object containing:
1) "valTgtUe" attribute set to the identity of the VAL user whose location information is notified;
2) "triggerlds’ attribute set to the value of each "triggerld” value of the triggers that have been met; and
3) "locInfo" attribute set to the location information; and

c) shall send the CoAP 2.05 (Content) response towards the SLM-S.

6.2.11.4 SLM server CoAP procedure

If the SLM-S needs to request the SLM-C to report its location profile and the derivation of the requested location
information report, the SLM-S shall generate a COAP GET request according to procedures specified in
IETF RFC 7252 [21]. The SLM-S:

a) shall set the CoAP URI identifying the location to be retrieved according to the resource definition in Annex
B.4.1.2.3.1;

1) the"apiRoot" is set to the SLM-C URI;
b) shall include an Accept option set to "application/vnd.3gpp.seal-location-info+cbor”;
¢) shal include a"RequestedL ocation™ object:

1) shall include a"valTgtUes" object set to the identity of the VAL users or VAL UEs whose location
information is requested;2) may include a"locationType" attribute which is requested;

3) may include a "requestedLocAccessType" object set to the identifies of the location access type for which the
location information is requested; and

4) may include a"requestedPosM ethod" object set to the identifies the positioning method for which the
location information is requested; and

d) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].
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6.2.12 Location service registration procedure

6.2.12.1 SLM client HTTP procedure

The SLM-C sends alocation service registration request when it needs to register the avail able location service to the
SLM-Sto report the UE’ s location capabilities before the SLM-S requesting the location information. In order to send
the location service registration request, the SLM-C shall send an HTTP POST request message according to
procedures specified in IETF RFC 9110 [16]. In the HTTP POST request message, the SLM-C:

a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-S.

b) shall include an Authorization header field with the "Bearer" authentication scheme set to an access token of the
"bearer" token type as specified in IETF RFC 6750 [13];

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include a <requested-identity> element with a <V AL-user-id> child element set to the identity of the
VAL user or VAL group to which the location reporting configuration is targeted or identity of the VAL UE;

2) may include a <location-capability> element specifying the information of the location capabilities of VAL
UE for which the location service is registered. In the <location-capability> element, the SLM-C shall
include at least one of the followings:

i) a<location-access-type> child element specifying the identity of the available location access type of the
VAL UE; and/or

ii) a<positioning-method>child element specifying the identity of the available positioning methods of the
VAL UE;

6.2.12.2 SLM server HTTP procedure
Upon receiving an HTTP POST request containing:
a) an Accept header field set to "application/vnd.3gpp.sea -location-info+xml";
b) a Content-Type header field set to "application/vnd.3gpp.seal-location-info+xml";

c) an application/vnd.3gpp.seal-location-info+xml MIME body with a < location-capability > element included in
the <location-info> root element;

the SLM-S;
a) shall determine the identity of the sender of the received HTTP POST request as specified in clause 6.2.1.1; and

1) if theidentity of the sender of the received HTTP POST request is not authorized to register any location
services, shall respond with a HTTP 403 (Forbidden) response to the HTTP POST request and shall skip rest
of the steps,

2) shall support handling an HTTP POST request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] "POST Handling";

3) may authorize the identity of the available |ocation access type of the VAL UE if received from SLM-C;
and/or

4) may authorize the identity of the available positioning methods of the VAL UE if received from SLM-C;

b) shall generate an HTTP 200 (OK) response according to IETF RFC 9110 [16] and send the HTTP 200 (OK)
response towards the SLM-C.
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6.2.12.3 SLM client CoAP procedure

In order to register the available location services to the SLM-Sto report the UE' s location capabilities before the SLM-
S requesting the location information, the SLM-C shall send a CoAP POST request message to the SLM-S according to
procedures specified in IETF RFC 7252 [21]. In the CoAP POST request, the SLM-C:

a) shall include a CoAP URI set to the URI corresponding to the identity of the SLM-S as specified in
clause B.3.1.2.6;

1) the"apiRoot" is set to the SLM-SURI;
2) the"valServiceld" is set to specific VAL service; and
b) shall include an Accept option set to "application/vnd.3gpp.seal -locati on-configuration+chbor”; and
¢) may include a"location-capability" object which shall include at least one of the followings:
1) the"location-access-type" is set to the identity of the available location access type of the VAL UE;
2) the"positioning-method " is set to the identity of the available positioning methods of the VAL UE; and/or
c) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profil€) as described
in 3GPP TS 24.547 [6].
6.2.12.4 SLM server CoAP procedure

Upon receiving of a CoAP POST request where the CoAP URI of the CoAP POST request identifies aregistration as
specified in clause B.3.1.2.6, the SLM-S:;

a) shall determine the identity of the sender of the received CoAP POST request as specified in clause 6.2.1.2, and:

1) if theidentity of the sender of the received COAP POST request is not authorized to register any location
services, shall respond with a CoAP 4.03 (Forbidden) response to the CoAP POST request and skip rest of
the steps;

b) may authorize the location-capability which shall include at |east one of the followings:
1) theidentity of the available location access type of the VAL UE if received from SLM-C; and/or
2) theidentity of the available positioning methods of the VAL UE if received from SLM-C;

¢) shall generate a CoAP 2.05 (Content) response according to IETF RFC 7252 [21] and send the CoAP 2.05
(Content) response towards the SLM-C.

6.2.13 Location service registration update procedure

6.2.13.1 SLM client HTTP procedure

The SLM-C sends alocation service registration update request when it needs to update its supported location service
(e.g. location access type, position methods) which has registered to the SLM-S before. In order to send the location
service registration update request, the SLM-C shall send an HTTP PUT request message according to procedures
specified in IETF RFC 9110 [16]. Inthe HTTP PUT request message, the SLM-C:

a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-S.

b) shall include an Authorization header field with the "Bearer" authentication scheme set to an access token of the
"bearer" token type as specified in IETF RFC 6750 [13]; and

¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include a <requested-identity> element with a <V AL-user-id> child element set to the identity of the
VAL user or VAL group to which the location reporting configuration is targeted or identity of the VAL UE;
and
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2) may include a <location-capability> element specifying the information of the location capabilities of VAL
UE for which the location service is registered. In the <location-capability> element, the SLM-C may
include:

i) a<location-access-type> child element specifying the identity of the available location access type of the
VAL UE; and/or

ii) a<positioning-method>child element specifying the identity of the available positioning methods of the
VAL UE.

6.2.13.2 SLM server HTTP procedure
Upon receiving an HTTP PUT request containing:
a) an Accept header field set to "application/vnd.3gpp.sea -location-info+xml";
b) aContent-Type header field set to "application/vnd.3gpp.sea -location-info+xml"; and

¢) an application/vnd.3gpp.seal-location-info+xml MIME body with a <location-capability> element included in
the <location-info> root element;

the SLM-S:
a) shall determine theidentity of the sender of the received HTTP PUT request as specified in clause 6.2.14.1; and

1) if theidentity of the sender of the received HTTP PUT request is not authorized to register any location
services, shall respond with a HTTP 403 (Forbidden) response to the HTTP PUT request and shall skip rest
of the steps,

2) shall support handling an HTTP PUT request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] "PUT Handling";

3) may authorize the identity of the available location access type of the VAL UE if received from SLM-C;
and/or

4) may authorize the identity of the available positioning methods of the VAL UE if received from SLM-C; and
b) shall generate an HTTP 204 (No Content) response according to IETF RFC 9110 [16] and send the HTTP 204
(No Content) response towards the SLM-C.
6.2.13.3 SLM client CoAP procedure

In order to update the available location service of the SLM-C (e.g. location access type, position methods) which has
registered to the SLM-S before, the SLM-C shall send a CoAP PUT request message to the SLM-S according to
procedures specified in IETF RFC 7252 [21]. In the CoAP PUT request, the SLM-C:

a) shall include a CoAP URI set to the URI corresponding to the identity of the SLM-S as specified in
clause B.3.1.2.6 with:

1) the"apiRoot" set to the SLM-S URI; and

2) the"valServiceld" set to specific VAL service; and
b) shall include an Accept option set to "application/vnd.3gpp.seal -locati on-configuration+cbor”; and
¢) may include a"location-capability" object:

1) may include a"location-access-type" is set to the identity of the available location access type of the VAL
UE; and

2) may include a"positioning-method " is set to the identity of the available positioning methods of the VAL
UE; and/or

d) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].
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6.2.13.4 SLM server CoAP procedure

Upon receiving of a CoAP PUT request where the CoAP URI of the COAP PUT request identifies a registration update
as specified in clause B.3.1.2.6, the SLM-S:

a) shall determine the identity of the sender of the received CoAP PUT request as specified in clause 6.2.1.2, and:

1) if theidentity of the sender of the received CoAP PUT request is not authorized to update any location
services, shall respond with a CoAP 4.03 (Forbidden) response to the CoAP PUT request and skip rest of the

steps;
b) may authorize the location-capability including:
1) theidentities of the available location access type of the VAL UE if received from SLM-C; and/or
2) theidentities of the available positioning methods of the VAL UE if received from SLM-C;
¢) shall generate a CoAP 2.04 (Changed) response according to IETF RFC 7252 [21] and send the CoAP 2.04
(Changed) response towards the SLM-C.
6.2.14 Location service deregistration procedure

6.2.14.1 SLM client HTTP procedure

The SLM-C sends alocation service deregistration request when it needs to deregister the available location services
(e.g. location access type, position methods) which have registered to the SLM-S before. In order to send the location
service deregistration reguest, the SLM-C shall send an HTTP POST request message according to procedures specified
in IETF RFC 9110 [16]. In the HTTP POST request message, the SLM-C:

a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-S;

b) shall include an Authorization header field with the "Bearer" authentication scheme set to an access token of the
"bearer" token type as specified in IETF RFC 6750 [13]; and

c¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element shall include a <V AL-user-id> element set to the identity of the VAL user or the VAL UE for location
service deregistration.
6.2.14.2 SLM server HTTP procedure
Upon receiving an HTTP POST request containing:
a) an Accept header field set to "application/vnd.3gpp.seal -location-info+xml";
b) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml™;
the SLM-S:
a) shall determine the identity of the sender of the received HTTP POST request as specified in clause 6.2.14.1; and

1) if theidentity of the sender of the received HTTP POST request is not authorized to deregister any location
services, shall respond with a HTTP 403 (Forbidden) response to the HTTP POST request and shall skip rest
of the steps; and

2) shall support handling an HTTP POST request from a SLM-C according to procedures specified in
IETF RFC 4825 [9] " POST Handling"; and

b) shall generate an HTTP 204 (No Content) response according to IETF RFC 9110 [16] and send the HTTP 204
(No Content) response towards the SLM-C.
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6.2.14.3 SLM client CoAP procedure

In order to deregister the available location services of the SLM-C (e.g. location access type, position methods) which
have registered to the SLM-S before, the SLM-C shall send a CoAP GET request message to the SLM-S according to
procedures specified in IETF RFC 7252 [21]. In the CoAP GET request, the SLM-C:

a) shall include a CoAP URI set to the URI corresponding to the identity of the SLM-S as specified in
clause B.3.1.2.7;

1) the"apiRoot" is set to the SLM-S URI;
2) the"valServiceld" is set to specific VAL service; and
b) shall include an Accept option set to "application/vnd.3gpp.seal -l ocation-configuration+cbor”; and

c) shalincludea"valTgtUes' object set to the identity of the VAL user or the VAL UE for location service
deregistration;

d) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].

6.2.14.4 SLM server CoAP procedure

Upon receiving of a CoAP GET request where the CoAP URI of the CoOAP GET request identifies a deregistration as
specified in clause B.3.1.2.7, the SLM-S:

a) shall determine the identity of the sender of the received CoAP GET request as specified in clause 6.2.1.2, and:

1) if theidentity of the sender of the received CoAP GET request is not authorized to deregister any services,
shall respond with a CoAP 4.03 (Forbidden) response to the CoOAP GET request and skip rest of the steps;

b) shall generate a CoAP 2.04 (Changed) response according to IETF RFC 7252 [21] and send the CoAP 2.04
(Changed) response towards the SLM-C.
6.2.15 Update location reporting configuration

6.2.15.1 SLM client HTTP procedure
Upon receiving an HTTP PUT request containing:
a) aContent-Type header field set to "application/vnd.3gpp.seal-location-info+xml”; and

b) an application/vnd.3gpp.seal-location-info+xml MIME body with a <configuration> element included in the
<location-info> root element, which has none of child elements;

the SLM-C:
a) shall update the content of the <configuration> elements; and

b) shall generate an HTTP 204 (No Content) response to the received HTTP PUT request message according to
IETF RFC 9110 [16] and shall send it towards SLM-S.

6.2.15.2 SLM server HTTP procedure

If the SLM-S needs to request the SLM-C to update the |ocation reporting configuration information, the SLM-S shall
generate an HTTP PUT request according to procedures specified in IETF RFC 9110 [16]. The SLM-S:

a) shall include a Request-URI set to the URI corresponding to the identity of the SLM-C;
b) shall include a Content-Type header field set to "application/vnd.3gpp.seal -location-info+xml";
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c¢) shall include an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include an <identity> element with a<VAL-user-id> child element set to the identity of the VAL user
for location reporting event triggers configuration cancellation; and

2) shall include a <configuration> element; and

d) shall sendthe HTTP PUT request as specified in IETF RFC 9110 [16].

6.2.15.3 SLM client CoAP procedure

Upon receiving a CoAP PUT request where the CoAP URI of the CoAP PUT request identifies alocation reporting
configuration resource as specified in clause B.4.1.2.2.3.2, the SLM-C:

a) shall update the content of the trigger configuration object; and

b) shall generate a CoAP 2.04 (Changed) response to the received CoAP PUT request message according to
IETF RFC 7252 [21] and shall send it towards SLM-S.

6.2.154 SLM server CoAP procedure

If the SLM-S needs to request the SLM-C to update the location reporting configuration information, the SLM-S shall
send a CoAP PUT request message to the SLM-C. In the CoAP PUT request, the SLM-S:

a) shall set the CoAP URI identifying the trigger configuration to be updated according to the resource definitionin
clause B.4.1.2.2.3.2;

1) the"apiRoot" is set to the SLM-C URI; and
2) the"valServiceld" isset to the specific VAL service identity; and
b) include a"LocationReportConfiguration” object;
1) shdl include a"vaTgtUes' abject set to the identity of the observed VAL users; and
2) shall include at least one of the following:
i) a"locationType" attribute which is requested;
ii) a"requestedLocAccessType" attribute which is requested;
iii) a"requestedPosM ethod" attribute which is requested;

iv) a"triggeringCriteria’ object which provides the triggers for the SLM-C to request alocation report as
described in clause B.2.3.3; and

v) a"minimum-interval-length" attribute specifying the minimum time between consecutive reports. The
valueisgiven in seconds; and

c) shall send the request protected with the relevant ACE profile (OSCORE profile or DTLS profile) as described
in 3GPP TS 24.547 [6].

6.3 Off-network procedures

6.3.1 General

6.3.1.1 SEAL Off-network Location Management message transport

In order to send the request, response or acknowledgement, the SEAL location management client:
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1) shall send the message as a UDP message to the local I1P address of the VAL user, to UDP port 65400, with an IP
time-to-live set to 255; and

2) shall treat UDP messages received on the port 65400 as received messages.
The SEAL Off-network Location Management message is the entire payload of the UDP message.

6.3.1.2 Basic Message Control

6.3.1.2.1 General

Thefigure 6.3.1.2.1-1 gives an overview of the main states and transitions on the UE for sending a SEAL Off-network
L ocation Management message.

Timer Expired

Timer expired (N times) /
Ack Received /
Response Received

Send Message

Waiting for
(With Ack/Response expected

Ack/Resp

Figure 6.3.1.2.1-1: Basic state machine to send SEAL Off-network Location Management message

6.3.1.2.2 State: Start
This state exists for the SLM-C, when the SLM-C decides the SEAL Off-network Location Management message.

6.3.1.2.2.1 Send Message (With Ack/Response expected)

When SLM-C sends a SEAL Off-network Location Management message for which response or acknowledgement
from the target UE is expected, the SLM-C:

a) shall set counter C101 to the value 1;

b) shall start the timer T101 (waiting for ack/resp);
¢) shall send the message to the target UE; and

d) shall enter the state "Waiting for Ack/Resp".

6.3.1.2.3 State: Waiting for Ack/Resp

This state exists for the SLM-C, when the SLM-C has already sent the SEAL Off-network Location Management
message, and waiting to receive which response or acknowledgement.

6.3.1.2.3.1 Timer T101 Expired

Upon expiry of the timer T101 where current value of the counter C101 islessthan N, the SLM-C:
a) shall increment the value of the counter C101 by 1;
b) shall restart the timer T101 (waiting for ack/resp);

¢) shall send the message to the target UE; and
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d) shall remainin the state "Waiting for Ack/Resp".

6.3.1.2.3.2 Timer T101 Expired (N times)

Upon expiry of the timer T101 where current value of the counter C101 is greater than or equa to N, the SLM-C:
a) shall consider the message sending as failure;
b) shal stop the timer T101 (waiting for ack/resp);
¢) shal informthe VAL user about the failure of the message; and

d) shall enter the state " Stop".

6.3.1.2.3.2 Acknowledgement Received or Response Received

Upon receiving response of the message or acknowledgement of the message, the SLM-C:
a) shall stop the timer T101 (waiting for ack/resp);
b) shall enter the state " Stop"; and

c) shall informthe VAL user about the success of the message.

6.3.1.2.4 State: Stop

This state exists for the SLM-C, when the procedure to send the SEAL Off-network Location Management messageis
completed, and no further response or acknowledgement is expected.

6.3.1.3 Sending acknowledgement
The SLM-C:
a) shall generate the Off-network |ocation management message according to clause 8.1.2 by setting:
i) the MessagetypelEto"LOCATION MANAGEMENT ACK";
ii) theOriginating VAL user ID IE toitsown VAL user ID;
iii) the Terminating VAL user ID |E to the VAL user ID of thetarget VAL user;
iv) the Message | D |E to the value of the Message ID of the received message; and
b) shall send the message as specified in clause 6.3.1.2.

6.3.2 Event-triggered location reporting procedure

6.3.2.1 Location reporting trigger configuration

6.3.2.1.1 Client originating procedure

Upon receiving arequest from a VAL user to configure the location information trigger to another VAL user, the SLM-
C:

a) shall generate the Off-network location management message according to clause 8.1.2. In the Off-network
location management message:

i) shal setthe Messagetype IE to "LOCATION REPORTING TRIGGER CONFIGURATION REQUEST";
ii) shall setthe Originating VAL user ID IE to itsown VAL user ID;

iii) shall set the Terminating VAL user ID |IE to the VAL user ID of thetarget VAL user;

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 44 ETSI TS 124 545 V18.4.0 (2024-05)
iv) shall generate an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element including a <configuration> element with at |east one of the followings:
1) thelocation reporting elements which are requested,;

2) ac<triggering-criteria> child element which indicate a specified location trigger criteriato send the
location report; or

3) a<minimum-interval-length>child element specifying the minimum time between consecutive reports.
The valueis given in seconds; and

v) shall set the Location Management Data | E to the application/vnd.3gpp.seal -location-info+xml MIME body;
and

vi) shall set the Message ID | E to the unique identity of this message; and
b) shall send the message as specified in clause 6.3.1.2.

Upon reception of Off-network |ocation management message containing a Message type |E set to "LOCATION
REPORTING TRIGGER CONFIGURATION RESPONSE", the SLM-C shall send the acknowledgement message as
specified in clause 6.3.1.3.

6.3.2.1.2 Client terminating procedure

Upon reception of Off-network location management message containing a Message type |E set to "LOCATION
REPORTING TRIGGER CONFIGURATION REQUEST", the SLM-C:

a) shall store the content of the <configuration> elements;
b) shall set the location reporting triggers accordingly;
¢) shal start the minimum-report-interval timer;
d) shall generate the Off-network location management message according to clause 8.1.2 by setting:
i) the Messagetype|Eto"LOCATION REPORTING TRIGGER CONFIGURATION RESPONSE";
ii) the Originating VAL user ID IE to itsown VAL user ID; and
iii) the Terminating VAL user ID |E to the VAL user ID of the originating VAL user;
iv) the Message ID |E to the unique identity of this message; and
v) the Reply-to message ID |E to the value of the Message I D of the received message; and
€) shall send the message as specified in clause 6.3.1.2.

6.3.2.2 Location reporting

6.3.2.2.1 Client originating procedure
In order to report the location information, the SLM-C:

a) shall generate the Off-network location management message according to clause 8.1.2. In the Off-network
location management message:

i) shall setthe Messagetype |IE to "LOCATION REPORT";
ii) shall set the Originating VAL user ID IE to itsown VAL user ID;
iii) shall set the Terminating VAL user ID IE to the VAL user ID of the target VAL user;

iv) shall generate an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:

1) shall include a <report> element and, in the <report> element:
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A) shall include a <trigger-id> child element set to the value of each <trigger-id> value of the triggers
that have been met; and
B) shall include the location reporting elements corresponding to the triggers that have been met; and

2) if the report was triggered by alocation reguest, include the <report-id> attribute set to the value of the
<request-id> attribute in the received request; and

v) shall set the Location Management Data | E to the application/vnd.3gpp.seal-location-info+xml MIME body;
and

vi) shall set the Message ID |E to the unique identity of this message;
b) shall send the message as specified in clause 6.3.1.2;
¢) shall set the minimum-report-interval timer to the minimum-report-interval time and start this timer; and

d) shall reset al the trigger criteriafor location reporting.

6.3.2.2.2 Client terminating procedure

Upon reception of Off-network |ocation management message containing a Message type |E set to "LOCATION
REPORT", the SLM-C:

a) shall acknowledged by the acknowledgement message as specified in clause 6.3.1.3.
b) shall storethe received location information of the reporting SLM-C; and

¢) shall usethe location information as needed.
6.3.2.3 Location reporting trigger cancel

6.3.2.3.1 Client originating procedure
Upon receiving a request from a VAL user to cancel the location information trigger to another VAL user, the SLM-C:

a) shall generate the Off-network location management message according to clause 8.1.2. In the Off-network
location management message:

i) shal set the Message type IE to "LOCATION REPORTING TRIGGER CANCEL REQUEST";
ii) shall setthe Originating VAL user ID IE toitsown VAL user ID;
iii) shall set the Terminating VAL user ID |IE to the VAL user ID of thetarget VAL user;

iv) shall generate an application/vnd.3gpp.sea -location-info+xml MIME body and in the <location-info> root
element including a <configuration> element which shall not include any child element;:

v) shall set the Location Management Data | E to the application/vnd.3gpp.seal -location-info+xml MIME body;
and

vi) shall set the Message ID | E to the unique identity of this message; and
b) shall send the message as specified in clause 6.3.1.2.

Upon reception of Off-network |ocation management message containing a Message type |E set to "LOCATION
REPORTING TRIGGER CANCEL RESPONSE", the SLM-C shall acknowledge the acknowledgement message as
specified in clause 6.3.1.3.

6.3.2.3.2 Client terminating procedure

Upon reception of Off-network location management message containing a Message type |E set to "LOCATION
REPORTING TRIGGER CANCEL REQUEST", the SLM-C:

a) shall delete the content of the <configuration> elements;
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b) shal stop the location reporting;
d) shall generate the Off-network location management message according to clause 8.1.2 by setting:
i) the Messagetype |E to"LOCATION REPORTING TRIGGER CANCEL RESPONSE";
ii) the Originating VAL user ID IE toitsown VAL user ID;
iii) the Terminating VAL user ID |E to the VAL user ID of the originating VAL user;
iv) the Message ID |E to the unique identity of this message; and
v) the Reply-to message ID IE to the val ue of the Message ID of the received message; and
€) shall send the message as specified in clause 6.3.1.2.

6.3.3  On-demand location reporting

6.3.3.1 Client originating procedure
Upon receiving arequest from a VAL user to request the location information from another VAL user, the SLM-C:

a) shall generate the Off-network location management message according to clause 8.1.2. In the Off-network
location management message:

i) shal set the Message type IE to "LOCATION REQUEST (ON-DEMAND)";
ii) shall set the Originating VAL user ID IE to itsown VAL user ID;
iii) shall set the Terminating VAL user ID IE to the VAL user ID of the target VAL user;

iv) shall generate an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element shall include a <report-request> element which shall include at least one of the followings:

1) an <immediate-report-indicator> child element to indicate that an immediate location report is required;
and

2) thelocation reporting elements which are requested;
v) shall set the Location Management Data | E to the application/vnd.3gpp.seal -location-info+xml MIME body;
vi) shall set the Message ID | E to the unique identity of this message; and
b) shall send the message as specified in clause 6.3.1.2.

Upon reception of Off-network |ocation management message containing a Message type |E set to "ON-DEMAND
LOCATION RESPONSE", the SLM-C shall send the acknowledgement message as specified in clause 6.3.1.3.

6.3.3.2 Client terminating procedure

Upon reception of Off-network |ocation management message containing a Message type |E set to "ON-DEMAND
LOCATION REQUEST", the SLM-C:

a) shall generate the Off-network location management message according to clause 8.1.2. In the Off-network
location management message:

i) shall set the Message type |E to "LOCATION RESPONSE (ON-DEMAND)";
ii) shall setthe Originating VAL user ID IE to itsown VAL user ID;
iii) shall set the Terminating VAL user ID |E to the VAL user ID of the originating VAL user;

iv) shall generate an application/vnd.3gpp.seal-location-info+xml MIME body and in the <location-info> root
element:
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1) shall include a <report> element and, if the report was triggered by alocation request, include the
<report-id> attribute set to the value of the <request-id> attribute in the received request. The <report>
element:

A) shall include a <trigger-id> child element set to the value of each <trigger-id> val ue of the triggers
that have been met; and

B) shall include the location reporting elements corresponding to the triggers that have been met; and
v) shall set the Location Management Data | E to the application/vnd.3gpp.seal -location-info+xml MIME body;
vi) shall set the Message ID |E to the unique identity of this message; and
vii)shall set the Reply-to message ID |E to the value of the Message ID of the received message; and

b) shall send the message as specified in clause 6.3.1.2.

7 Coding

7.1 General

This clause specifies the coding to enable an SLM-C and an SLM-S to communicate.

7.2 Application unique ID

The AUID shall be set to the VAL service ID as specified in specific VAL service specification.

7.3 Structure

The location management document shall conform to the XML schema described in clause 7.4.
The <location-info> element shall be the root element of the SEAL L ocationM anagement document.
The <location-info> element shall include at least one of the following:

a) an <identity> element;

b) a<subscription> element;

¢) a<natification> element;

d) a<report> element;

€) a<configuration> element;

f) a<request> element;

0) a<requested-identity> element;

h) a<report-request> element;

i) a<location-based-query> element;

j) ac<location-based- response> element; or

k) a<location-QoS> element.
The <identity> element shall include one of the following:

a) a<VAL-user-id> element may include a<VAL-client-id> element; or

b) a<VAL-group-id> element.
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The <subscription> element:
a) shal include an <identities-list> element which shall include:
1) oneor more <VAL-user-id> elements;
b) shall include a <time-interval-length> element;
¢) shall include a <subscription-identifier> element;
d) shall include an <expiry-time> element; and
e) a<location-QoS> element may include;
1) a<hAccuracy> element;
2) a<vAccuracy> element;
3) a<vertRequested> element;
4) a<responseTime> element;
5) a<minorLocQoses> element;or
6) a<lcsQosClass> element.

f) may include a <suppl-loc-info-ind> element.

The <natification> element:
a) shall include an <identities-list> element which shall include:
1) oneor more <VAL-user-id> elements;
b) shall include a <trigger-id> element; and

¢) shall include a <reports> element containing one or more <loc-info-report> elements. The <loc-info-report>
element shall include:

1) a<VAL-user-id> element;
2) a<latest-location> element, which shall include at least one of the following sub-elements:
i) a<latest-serving-NCGI> element;
ii) a<neighbouring-NCGI> element;
iii) an <mbms-service-area-id> element;
iv) an <mbsfn-area> element; or
V) ac<latest-coordinate> element;
d) may include a <subscription-identifier> element;
The <report> element shall contain a <report-id> attribute. The <report> shall include:
a) a<trigger-id> element; and
b) a<current-location> element which shall include at Ieast one of the following:
1) a<current-serving-NCGI> element;
2) a<neighbouring-NCGI> element;

3) a<mbms-service-area-id> element; or
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4) a<current-coordinate> element.

The <configuration> element includes:

a)

b)

a <location-information> element including:
1) a<current-serving-NCGI> element;
2) a<neighbouring-NCGI> element;
3) an <mbms-service-area-id> element;
4) an <mbsfn-area-id> element; or
5) a<current-geographical-coordinate> element;
a<triggering-criteria> element shall include at least one of the following sub-elements:
1) a<cell-change> element shall include one of the following sub-elements:
i) an <any-cell-change> element shall include a <trigger-id> element;
ii) an <enter-specific-cell> element shall include a <trigger-id> element; and
iii) an <exit-specific-cell> element include a <trigger-id> element;
2) a<tracking-area-change> element shall include one of the following sub-elements:
i) an <any-tracking-area-change> element shall include a <trigger-id> element;
ii) an <enter-specific-tracking-area> element shall include a <trigger-id> element; and
iii) an <exit-specific-tracking-area> element shall include a <trigger-id> element;
3) a<plmn-change> element shall include one of the following sub-elements:
i) an <any-plmn-change> element shall include a <trigger-id> element;
ii) an <enter-specific-plmn>element shall include a <trigger-id> element; and
iii) an <exit-specific-plmn> element shall include a <trigger-id> element;
4) an <mbms-sa-change> element shall include one of the following sub-elements:
i) an <any-mbms-sa-change> element shall include a <trigger-id> element;
ii) an <enter-specific-mbms-sa> element shall include a <trigger-id> element; and
iii) an <exit-specific-mbms-sa> element shall include a <trigger-id> element;
5) an <mbsfn-area-change> element shall include one of the following sub-elements:
i) an <any-mbsfn-area-change> element shall include a <trigger-id> element;
ii) an <enter-specific-mbsfn-area> element shall include a <trigger-id> element; and
iii) an <exit-specific-mbsfn-area> element shall include a <trigger-id> element;
6) a<periodic-report> element shall include a <trigger-id> element;
7) a<travelled-distance> element shall include a <trigger-id> element;
8) a<vertical-application-event> element shall include one of the following sub-elements:
i) an <initial-log-on> element shall include a <trigger-id> element;

ii) a<location-configuration-received> element shall include a <trigger-id> element; and
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iii) an <any-other-event>, an optional element specifying that any other application signalling event than
initial-log-on and location-configuration-received triggers a request for alocation report. This element
contains a mandatory <trigger-id> attribute that shall be set to a unique string;

9) a<geographical-area-change> element shall include one of the following sub-elements:

i) an <any-area-change> element shall include a <trigger-id> element;

ii) an <enter-specific-area> element shall include the following sub-element:

A) a<geographical-area> element shall include the following two sub-elements:
I) a<polygon-area> element shall include a <trigger-id> element; and
I) an <ellipsoid-arc-area> element shall include a <trigger-id> element; and
iii) an <exit-specific-area-type> element shall include a <trigger-id> element; and
10)a <valid-period> element shall include a <trigger-id> element;
€) a<minimum-interval-length> element;
d) optionaly, a <requested-loc-access-type> element; and
€) optionaly, a <requested-pos-method> element.
The <request> element:
a) shall include a <request-id> attribute;
b) may include a <location-information> element including:
1) a<current-serving-NCGI> element;
2) a<neighbouring-NCGI> element;
3) an <mbms-service-area-id> element;
4) an <mbsfn-area-id> element; or
5) a<current-geographical-coordinate> element;
c) may include <requested-loc-access-type> element; and
d) may include <requested-pos-method> element.
The <requested-identity> element shall include one of the following sub-elements:
a) a<VAL-user-id> element may include a<VAL-client-id> element; or
b) a<VAL-group-id> element.
The <report-request> element shall include at least one of the following sub-elements:
a) an <immediate-report-indicator> element;
b) a<current-location> element which shall include at least one of the following sub-elements:
1) a<current-serving-NCGI> element;
2) a<neighbouring-NCGI> element;
3) an <mbms-service-area-id> element; or
4) a<current-coordinate> element;
C) a<triggering-criteria> element shall include at least one of the following sub-elements:

1) a<cell-change> element shall include one of the following sub-elements:
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i) an <any-cell-change> element shall include a <trigger-id> element;
ii) a<enter-specific-cell> element shall include a <trigger-id> element; and
iii) an <exit-specific-cell> element include a <trigger-id> element;
2) ac<tracking-area-change> element shall include one of the following sub-elements:
i) an <any-tracking-area-change> element shall include a <trigger-id> element;
ii) an <enter-specific-tracking-area> element shall include a <trigger-id> element; and
iii) an <exit-specific-trackin-area> element shall include a <trigger-id> element;
3) a<plmn-change> element shall include one of the following sub-elements:
i) an <any-plmn-change> element shall include a <trigger-id> element;
ii) an <enter-specific-plmn>element shall include a <trigger-id> element; and
iii) an <exit-specific-plmn> element shall include a <trigger-id> element;
4) an <mbms-sa-change> element shall include one of the following sub-elements:
i) an <any-mbms-sa-change> element shall include a <trigger-id> element;
ii) an <enter-specific-mbms-sa> element shall include a <trigger-id> element; and
iii) an <exit-specific-mbms-sa> element shall include a <trigger-id> element;
5) an <mbsfn-area-change> element shall include one of the following sub-elements:
i) an <any-mbsfn-areaChange> element shall include a <trigger-id> element;
ii) an <enter-specific-mbsfn-area> element shall include a <trigger-id> element; and
iii) an <exit-specific-mbsfn-area> element shall include a <trigger-id> element;
6) a<periodic-report> element shall include a <trigger-id> element;
7) a<travelled-distance> element shall include a <trigger-id> element;
8) a<vertica-application-event> element shall include one of the following sub-elements:
i) an<initia-log-on> element shall include a <trigger-id> element;
ii) a<location-configuration-received> element shall include a <trigger-id> element; and
iii) an <any-other-event>, an optional element specifying that any other application signalling event than
initial-log-on and location-configuration-received triggers a request for alocation report. This element
contains a mandatory <trigger-id> attribute that shall be set to a unique string;
9) a<geographical-area-change> element shall include one of the following sub-elements:
i) an<any-area-change> element shall include a <trigger-id> element;
ii) an <enter-specific-area> element shall include the following sub-element:
A) a<geographical-area> element shall include the following two sub-elements:
I) a<polygon-area> element shall include a <trigger-id> element; and
I1) an <ellipsoid-arc-area> element shall include a <trigger-id> element; and
iii) an <exit-specific-area-type> element shall include a <trigger-id> element; and
10) a <valid-period> element shall include a <trigger-id> element;

d) a<minimum-interval-length> element; and
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€) an <endpoint-info> element.
The <location-based-query> element shall include at least one of the following:
a) a<polygon-area> element; or
b) an <ellipsoid-arc-area> element.
The <location-based-response> element may include:
a) an <identities-list> element which shall include:
1) oneor more <VAL-user-id> elements;
The <location-capability> element may include:
a) a<location-access-type> element; or
b) a <positioning-method> element.
The <location-QoS> element may include:
a) a<hAccuracy> element;
b) a<vAccuracy> element;
C) a<vertRequested> element;
d) a<responseTime> element;
€) a<minorLocQoses> element;or

f) a<lcsQosClass> element.

7.4 XML schema

7.4.1 General

This clause defines the XML schema for location information.

7.4.2 XML schema

<?xm version="1.0" encodi ng="UTF-8"?>

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Nanmespace="ur n: 3gpp: ns: seal Locati onl nfo: 1. 0"

xm ns: seal | oc="urn: 3gpp: ns: seal Locati onl nfo: 1. 0"

el ement For nDef aul t =" qual i fi ed"

attribut eFornDef aul t ="unqual i fied"

xm ns: xenc="http://ww:. w3. or g/ 2001/ 04/ xm enc#" >

<xs:inmport namespace="http://wwm. w3. or g/ XM/ 1998/ nanespace"
schemaLocati on="http://ww. w3. or g/ 2001/ xm . xsd"/ >

<xs: el ement name="| ocation-info" id="loc">

<xs:annot ati on>

<xs:docunent ati on>Root el ement, contains all information related to |ocation configuration
regi stration,location request and | ocation reporting for the SEAL service</xs: docunentati on>

</ xs:annot ati on>

<xs: conpl exType>

<xs: choi ce>

<xs:element name="ldentity" type="sealloc:tldentityType"/>

<xs: el ement nanme="Configuration" type="sealloc:tConfigurati onType"/>

<xs: el ement nane="Report" type="sealloc:tReportType"/>

<xs:el ement nanme="Locati onBasedQuery" type="sealloc:tLocati onBasedQueryType"/>

<xs:el ement nanme="Locati onBasedReponse" type="seal |l oc:tLocati onBasedResponseType"/>

<xs: el ement name="Notification" type="sealloc:tNotificationType"/>

<xs: el ement nanme="Request" type="seall oc:tRequest Type"/>

<xs:el ement nanme="Requestedl D' type="seal | oc: t Request edl DType"/ >

<xs:el ement name="Subscription" type="seall oc:tSubscriptionType"/>
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<xs: el ement nanme="Report Request" type="seall oc:tReportRequest Type"/>
<xs: el ement nanme="Locati onCapability" type="seall oc:tLocati onCapabilityType"/>
<xs: el ement name="Locati onQuS" type="seal | oc:tLocati onQoSType" m nCccurs="0"/>
<xs:any nanmespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
</ xs: choi ce>
<xs:anyAttri bute namespace="##any" processContents="1ax"/>
</ xs: conpl exType>
</ xs: el emrent >
<xs: conpl exType nanme="tldentityType">
<xs: choi ce>
<xs: el ement name="VAL-user-id" type="seal |l oc:contentType" m nCccurs="0"/>
<xs: el ement name="VAL-group-id" type="xs:string" mnCccurs="0"/>
<xS:any nanmespace="##ot her" processContents="1ax" m nCccurs="0" maxCccurs="unbounded"/>
<xs:el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: choi ce>
<xs:anyAttri bute nanmespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="t Confi gurati onType">
<XS:sequence>
<xs: el ement nanme="Locationl nformation" type="seall oc:tRequestedLocationType" m nCccurs="0"/>
<xs:element name="TriggeringCriteria" type="sealloc: TriggeringCriteriaType"/>
<xs:el ement nanme="M ni num nt erval Lengt h" type="xs: positivelnteger"/>
<xs: el ement nanme="Request edLocAccessType" type="seall oc:tlLocati onAccessTypeType" m nCccurs="0"/>
<xs: el ement nane="Request edPosMet hod" type="seall oc:tPositioni ngMet hodType" m nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="1ax" m nCccurs="0" maxCccurs="unbounded"/>
<xs:el ement nanme="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute nane="Confi gScope">
<xs:si nmpl eType>
<xs:restriction base="xs:string">

<xs:enuneration val ue="Full"/>

<xs:enumeration val ue="Update"/>
</xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:anyAttri bute nanmespace="##any" processContents="1ax"/>
</ xs: conpl exType>
<xs: conpl exType name="t Report Type" >
<Xs: sequence>
<xs:el ement name="Triggerld" type="xs:string" mnCccurs="0" maxCccurs="unbounded"/>
<xs:el ement nanme="CurrentlLocation" type="sealloc:tCurrentlLocationType"/>
<xs:any nanespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute name="Reportld" type="xs:string" use="optional"/>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="t Locati onBasedQueryType" >
<Xs: sequence>
<xs: el ement name="Pol ygonArea" type="seal |l oc:tPol ygonAreaType" m nCccurs="0"/>
<xs: el ement name="El|ipsoi dArcArea" type="sealloc:tEl |ipsoi dArcType" m nCccurs="0"/>
<xs:any nanmespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs:el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="t Locat i onBasedResponseType" >
<Xs: sequence>
<xs: el ement nanme="|DList" type="sealloc:tl|DsListType"/>
<xs:any nanespace="##ot her" processContents="lax" m nCccurs="0" maxCOccurs="unbounded"/>
</ xs: sequence>
<xs:anyAttri bute namespace="##any" processContents="1ax"/>
</ xs: conpl exType>
<xs: conpl exType name="t Noti fi cati onType">
<Xs: sequence>
<xs:el ement name="|DsList" type="sealloc:tl|DsListType"/>
<xs: el ement nanme="Reports" type="seall oc:tReportsType"/>
<xs: el ement nanme="Subscriptionl D' type="xs:string" mnCccurs="0" maxCccurs="1"/>
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute nane="Triggerld" type="xs:string" use="required"/>
<xs:anyAttribute nanmespace="##any" processContents="1ax"/>
</ xs: conpl exType>
<xs: conpl exType name="t Request Type" >
<Xs:sequence>
<xs: el ement nanme="Locationl nformation" type="seall oc:tRequestedLocationType" m nCccurs="0"/>
<xs: el ement nane="Request edLocAccessType" type="seall oc:tLocati onAccessTypeType" m nCccurs="0"/>
<xs: el ement nanme="Request edPosMet hod" type="seal | oc:tPositioni ngMet hodType" m nCccurs="0"/>
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<XS:

<XS:

<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>
</ xs: sequence>

</ xs: conpl exType>

<xs: conpl exType nanme="t Request edl DType" >

<xs: choi ce>

<xs: el ement name="VAL-user-id" type="seal |l oc:contentType" m nCccurs="0"/>
<xs:el ement name="VAL-group-id" type="xs:string" mnCccurs="0"/>

<xS:any nanmespace="##ot her" processContents="1ax" m nCccurs="0" maxCccurs="unbounded"/>
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>

</ xs: choi ce>

</ xs: conpl exType>

<xs: conpl exType name="t Subscri pti onType">

<XS:sequence>

<xs: el ement name="|DsList" type="sealloc:tlDsListType"/>

<xs:el ement nanme="Ti mel nterval Length" type="xs:positivelnteger"/>

<xs:el ement nanme="Subscriptionl D' type="xs:string" mnCccurs="0" maxCccurs="1"/>
<xs: el ement nanme="ExpiryTi me" type="xs:nonPositivelnteger"/>

<xs: el ement nane="Locati onQoS" type="seal | oc:tLocati onQSType" m nCccurs="0"/>
<xs:el ement name="suppl -1 oc-info-ind" type="xs:bool ean"/>

<xs:el ement nanme="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttri bute nanmespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: conpl exType nanme="t Report Request Type" >

<Xs:sequence>

<xs: el ement nanme="| mredi at eReport | ndi cator" type="xs:bool ean"/>

<xs: el ement nanme="CurrentlLocation" type="sealloc:tCurrentlLocationType"/>
<xs:el ement name="TriggeringCriteria" type="sealloc: TriggeringCriteriaType"/>

<xs: el ement nanme="M ni muml nt erval Lengt h" type="xs: positivelnteger" m nCccurs="0" maxCccurs="1"/>
<xs: el ement nanme="endpoi nt-i nfo" type="sealloc:contentType" m nCQccurs="0" naxCccurs="1"/>

<xs: el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>

<xs:attribute name="Triggerld" type="xs:string" use="required"/>
<xs:anyAttri bute nanmespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: conpl exType name="t Locati onCapabi | i tyType">

<xs:sequence>

<xs: el ement nanme="|ocati onaccessType" type="seal | oc:tLocati onAccessTypeType" m nCccurs="0"/>
<xs: el ement name="positioni ngMet hod" type="seal |l oc:tPositioni ngMet hodType" m nCccurs="0"/>

<xs:any nanespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##any" processContents="1ax"/>

</ xs: conpl exType>

conpl exType name="t Locati onQoSType" >

<Xs: sequence>

<xs:el ement name="hAccuracy" type="sealloc:tAccuracyType" m nCccurs="0"/>

<xs: el ement name="vAccuracy" type="seall oc:tAccuracyType" m nCccurs="0"/>

<xs: el ement name="vert Requested" type="xs:bool ean" m nCccurs="0"/>

<xs: el ement name="responseTi me" type="seal | oc:tResponseTi meType" m nCccurs="0"/>
<xs:el ement nanme="m nor LocQoses" type="sealloc:tM norLocati onQSType" m nCccurs="0"/>
<xs: el ement nanme="|csQosC ass" type="seal | oc:tLcsQosd assType" m nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttri bute namespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<xs: conpl exType nanme="t M nor Locati onQoSType" >

<xs: choi ce>

<xs:el ement name="hAccuracy" type="sealloc:tAccuracyType" m nCccurs="0"/>

<xs: el ement name="vAccuracy" type="sealloc:tAccuracyType" m nCccurs="0"/>

<xs:any nanespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs:el ement nane="anyExt" type="seall oc:anyExt Type" m nCccurs="0"/>

</ xs: choi ce>

<xs:anyAttri bute nanmespace="##any" processContents="1ax"/>

</ xs: conpl exType>

conpl exType nanme="t Request edLocati onType" >

<Xs:sequence>

<xs: el ement nanme="Current ServingNcgi " type="seal | oc: t EnptyType" m nCccurs="0"/>
<xs: el ement name=" Nei ghbouringNcgi " type="seal |l oc:tEnptyType" mi nCccurs="0"

maxQccur s="unbounded"/ >

<xs: el ement nanme="MnsSal d" type="seal | oc:tEnptyType" m nCccurs="0"/>
<xs: el ement nanme="MosfnArea" type="sealloc:tEnmptyType" m nCccurs="0"/>

<xs: el ement nanme="Current Geogr aphi cal Coordi nate" type="seal |l oc:tEnmptyType" m nCccurs="0"/>

<xs:any namespace="##ot her" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
</ xs: sequence>
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<xs:anyAttri bute namespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: conpl exType name="TriggeringCriteri aType">

<Xs: sequence>

<xs: el ement name="Cel | Change" type="seal |l oc:tCell Change" m nCccurs="0"/>

<xs: el ement nanme="Tracki ngAreaChange" type="seal | oc:t Tracki ngAr eaChangeType" m nCccurs="0"/>
<xs: el ement name="Pl mChange" type="seal | oc:tPl mChangeType" m nCccurs="0"/>

<xs: el ement name="MnsSaChange" type="seal | oc:tMnmsSaChangeType" m nCccurs="0"/>
<xs: el ement nanme="Misf nAreaChange" type="seal |l oc:t MsfnAreaChangeType" mi nCccurs="0"/>
<xs:el ement nanme="Periodi cReport" type="sealloc:tlntegerAttributeType" m nCccurs="0"/>
<xs: el ement name="Travel | edD stance" type="sealloc:tlntegerAttributeType" m nCccurs="0"/>
<xs: el ement name="Vertical AppEvent" type="seall oc:tVertical AppEvent Type" m nCccurs="0"/>
<xs:el ement name="Geographi cal AreaChange" type="seal |l oc:t Geographi cal AreaChange"/>
<xs:el ement name="Val i dPeriod" type="seal |l oc:tValidPeriod"/>

<xs:any nanespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
</ xs: sequence>

<xs:anyAttri bute namespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: conpl exType nanme="t EnptyType"/>

<xs: conpl exType nanme="t Cel | Change" >

<Xs: sequence>

<xs:el ement name="AnyCel | Change" type="sealloc:tEnptyTypeAttribute" m nCccurs="0"/>

<xs: el ement nanme="Enter SpecificCell" type="sealloc:tSpecificCell Type" m nCccurs="0"
maxCccur s="unbounded"/ >
<xs:el ement name="ExitSpecificCell" type="sealloc:tSpecificCell Type" m nCccurs="0"

maxQccur s="unbounded"/ >

<xs:any namespace="##ot her" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >

<xs: el ement nane="anyExt" type="seall oc:anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<xs:sinmpl eType name="t Ncgi ">

<xs:restriction base="xs:string">

<xs:pattern val ue="\d{3}\d{3}[0-1]{28}"/>

</xs:restriction>

</ xs: sinmpl eType>

<xs: conpl exType name="t Speci fi cCel | Type">

<xs: si npl eCont ent >

<xs: extensi on base="seal | oc:t Ncgi ">

<xs:attribute nane="Triggerld" type="xs:string" use="required"/>

</ xs: ext ensi on>

</ xs: si npl eCont ent >

</ xs: conpl exType>

<xs: conpl exType name="t Enpt yTypeAttribute">

<xs: conpl exCont ent >

<xs: extensi on base="seal | oc: t Enpt yType" >

<xs:attribute name="Triggerld" type="xs:string" use="required"/>

</ xs: ext ensi on>

</ xs: conpl exCont ent >

</ xs: conpl exType>

<xs: conpl exType name="t Tr acki ngAr eaChangeType" >

<XS:sequence>

<xs:el ement nanme="AnyTracki ngAr eaChange" type="seal |l oc:tEnptyTypeAttribute" m nCccurs="0"/>

<xs:el ement nanme="Enter Speci fi cTracki ngArea" type="seall oc:tTracki ngArealdentity" m nCccurs="0"
maxQccur s="unbounded"/ >

<xs: el ement name="Exit SpecificTracki ngArea" type="seal |l oc:tTracki ngAreal dentity" m nCQccurs="0"
maxQccur s="unbounded"/ >

<xs:any nhanespace="##ot her" processContents="1ax" m nCccurs="0" maxCccurs="unbounded"/>

<xs: el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttri bute namespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<xs:sinpl eType name="t Tr acki ngAr eal denti t yFor mat" >

<xs:restriction base="xs:string">

<xs:pattern val ue="\d{3}\d{3}[0-1]{16}"/>

</xs:restriction>

</ xs: si npl eType>

<xs: conpl exType name="t Tracki ngAreal dentity">

<xs: si nmpl eCont ent >

<xs: extensi on base="seal | oc: t Tracki ngAr eal denti t yFor mat" >

<xs:attribute nane="Triggerld" type="xs:string" use="required"/>

</ xs: ext ensi on>

</ xs: si npl eCont ent >

</ xs: conpl exType>

<xs: conpl exType nanme="t Pl mChangeType" >

<Xs:sequence>

<xs: el ement nanme="AnyPl mChange" type="sealloc:tEnptyTypeAttribute" m nCccurs="0"/>
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<xs: el ement name="Enter SpecificPlm" type="sealloc:tPlmldentity" m nQccurs="0"
maxCccur s="unbounded"/ >

<xs: el ement name="ExitSpecificPlm" type="sealloc:tPlmldentity" m nQccurs="0"
maxCccur s="unbounded"/ >

<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0" maxCccurs="unbounded"/ >

<xs:el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<xs:sinmpl eType name="t Pl ml dentityFormat">

<xs:restriction base="xs:string">

<xs:pattern val ue="\d{3}\d{3}"/>

</xs:restriction>

</ xs: si mpl eType>

<xs: conpl exType name="t Pl ml dentity">

<xs: si npl eCont ent >

<xs:extension base="seal |l oc:tPl mldentityFormat">

<xs:attribute nane="Triggerld" type="xs:string" use="required"/>

</ xs: ext ensi on>

</ xs: si npl eCont ent >

</ xs: conpl exType>

<xs: conpl exType name="t MonmsSaChangeType" >

<Xs:sequence>

<xs: el ement nanme="AnyMinsSaChange" type="sealloc:tEnptyTypeAttribute" m nCccurs="0"/>

<xs: el ement name="Enter Speci fi cMonmsSa" type="seall oc:tMonmsSal dentity" m nCccurs="0"/>

<xs:el ement name="Exit SpecificMnmsSa" type="seal | oc:tMnsSal dentity" m nCccurs="0"/>

<xs:any namespace="##ot her" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >

<xs: el ement nane="anyExt" type="seall oc:anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<xs:sinpl eType name="t MonmsSal denti t yFormat" >

<xs:restriction base="xs:integer">

<xs: m nl ncl usi ve val ue="0"/>

<xs: max| ncl usi ve val ue="65535"/>

</xs:restriction>

</ xs: si npl eType>

<xs: conpl exType name="t MonsSal dentity">

<xs: si npl eCont ent >

<xs: ext ensi on base="seal | oc: t MonsSal denti t yFormat" >

<xs:attribute nane="Triggerld" type="xs:string" use="required"/>

</ xs: ext ensi on>

</ xs: si npl eCont ent >

</ xs: conpl exType>

<xs: conpl exType name="t Mdsf nAr eaChangeType" >

<Xs: sequence>

<xs: el ement name="AnyMisf nAreaChange" type="seal | oc:tMsfnArealdentity" m nCccurs="0"/>

<xs:el ement nanme="Enter Speci fi cMdsf nArea" type="seal |l oc:tMsfnAreal dentity" m nCccurs="0"/>

<xs:el ement nanme="Exit SpecificMsfnArea" type="sealloc:tMsfnArealdentity" m nCccurs="0"/>

<xs:any nanmespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/>

<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttri bute namespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: si npl eType nanme="t Mosf nAreal denti tyFormat">

<xs:restriction base="xs:integer">

<xs: m nlncl usive val ue="0"/>

<xs: maxl ncl usi ve val ue="255"/>

</xs:restriction>

</ xs: si nmpl eType>

<xs: conpl exType name="t Mosf nAreal dentity">

<xs: si nmpl eCont ent >

<xs: extensi on base="seal | oc: t Mosf nAreal dentityFor mat">

<xs:attribute nane="Triggerld" type="xs:string" use="required"/>

</ xs: extensi on>

</ xs: si npl eCont ent >

</ xs: conpl exType>

<xs: conpl exType name="t|ntegerAttri buteType">

<xs: si nmpl eCont ent >

<xs: extensi on base="xs:integer">

<xs:attribute nane="Triggerld" type="xs:string" use="required"/>

</ xs: ext ensi on>

</ xs: si npl eCont ent >

</ xs: conpl exType>

<xs: conpl exType nanme=" tVertical AppEvent Type" >

<Xs:sequence>

<xs:element name="Initial LogOh" type="seal |l oc:tEnptyTypeAttribute" m nOccurs="0"/>

<xs: el ement nanme="LocConfi gRecei ved" type="seal | oc:tEnptyTypeAttribute" m nCccurs="0"/>
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<xs: el ement nanme="AnyQ her Event" type="seal |l oc:tEnptyTypeAttribute" m nCccurs="0"/>

<xs: el ement nanme="Locati onConfi gurati onRecei ved" type="seal | oc:tEnmptyTypeAttribute"
m nCccurs="0"/>

<xs:any nanmespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >

<xs:el ement name="anyExt" type="seal | oc:anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##any" processContents="|ax"/>

</ xs: conpl exType>

<xs:sinmpl eType name="t Locati onAccessTypeType" >

<xs:restriction base="xs:string">

<xs:enuneration val ue="3GPP_ACCESS"/ >

<xs:enuneration val ue=" NON_3GPP_ACCESS"/ >

</xs:restriction>

</ xs: si mpl eType>

<xs:sinpl eType name="t Posi ti oni ngMet hodType" >

<xs:restriction base="xs:string">

<xs:enumeration val ue="CELLID'/>

<xs:enumeration val ue="EC D'/ >

<xs:enuneration val ue="OTDOA"/ >

<xs:enuneration val ue="BAROVETRI C_PRESSURE"/ >

<xs:enumeration val ue="W.AN'/>

<xs:enuneration val ue="BLUETOOTH'/ >

<xs:enuneration val ue="MBS"/ >

<xs:enuneration val ue="MOTI ON_SENSOR'/ >

<xs:enuneration val ue="DL_TDQA"/ >

<xs:enumeration val ue="DL_ACD'/ >

<xs:enumneration val ue="MJILTI-RTT"/>

<xs:enuneration val ue="NR_ECI D'/ >

<xs:enuneration val ue="UL_TDOA"/ >

<xs:enuneration val ue="UL_ACD"/ >

<xs:enunerati on val ue="NETWORK_SPECI FI C'/ >

</xs:restriction>

</ xs: si nmpl eType>

<xs: conpl exType name="t Current Locati onType" >

<Xs: sequence>

<xs:el ement nanme=" Current ServingNcgi " type="sealloc:tLocati onType" m nCccurs="0"/>

<xs: el ement nanme=" Nei ghbouringNcgi " type="seal | oc:tLocati onType" m nCccurs="0"
maxCccur s="unbounded"/ >

<xs: el ement name="MnsSal d" type="seal | oc:tLocati onType" m nCccurs="0"/>

<xs: el ement name="MsfnArea" type="sealloc:tLocationType" m nCccurs="0"/>

<xs: el ement name="Current Coordi nate" type="seall oc:tPoi nt Coordi nate" m nCccurs="0"/>

<xs:any nanespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >

<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute namespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs:si npl eType name="protecti onType">

<xs:restriction base="xs:string">

<xs:enumeration val ue="Normal "/>

<xs:enumneration val ue="Encrypted"/>

</xs:restriction>

</ xs: si npl eType>

<xs: conpl exType name="t Locati onType" >

<xs:choi ce m nCccurs="1" maxCccurs="1">

<xs:el ement name="Ncgi " type="sealloc:tNcgi" m nCccurs="0"/>

<xs: el ement name="Sal d" type="seal |l oc:tMmnsSal dentity" m nCccurs="0"/>

<xs: el ement nanme="MosfnAreal d* type="seal | oc:t MosfnAreal dentity" m nCccurs="0"/>

<XS:any hanespace="##ot her" processContents="1ax"/>

<xs: el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>

</ xs: choi ce>

<xs:attribute nane="type" type="seall oc: protectionType"/>

<xs:anyAttri bute namespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: conpl exType nanme="t Geogr aphi cal AreaChange" >

<Xs: sequence>

<xs:el ement name="AnyAreaChange" type="sealloc:tEnptyTypeAttribute" m nCccurs="0"/>

<xs: el ement nanme="Ent er Speci fi cAreaType" type="seal |l oc:t SpecificAreaType" m nCccurs="0"/>

<xs: el ement nanme="Exit Specifi cAreaType" type="sealloc:tSpecificAreaType" m nCOccurs="0"/>

<xs:any nanespace="##ot her" processContents="lax" m nCccurs="0" maxCQccur s="unbounded"/ >

<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>

</ xs: sequence>

<xs:anyAttribute nanmespace="##any" processContents="1ax"/>

</ xs: conpl exType>

<xs: conpl exType name="t Val i dPeri od" >

<Xs:sequence>

<xs: el ement nane="DaysOf Week" type="seal |l oc:tDayOf Week" mi nCccurs="0" maxCccurs="6"/>

<xs: el ement nanme="Ti meCf DayStart" type="xs:string" m nCccurs="0"/>

<xs: el ement name="Ti mef DayEnd" type="xs:string" m nCccurs="0"/>
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<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: si npl eType nane="DayOf Week" >
<xs:restriction base="xs:string">
<xs:enumrerati on val ue="nonday"/ >
<xs:enuneration val ue="tuesday"/>
<xs:enuneration val ue="wednesday"/>
<xs:enumnerati on val ue="t hursday"/>
<xs:enuneration val ue="friday"/>
<xs:enumeration val ue="saturday"/>
<xs:enumeration val ue="sunday"/>
</xs:restriction>
</ xs: si mpl eType>
<xs: conpl exType name="t Speci fi cAreaType">
<Xs: sequence>
<xs: el ement nanme="Geographi cal Area" type="seal |l oc:t Geographi cal AreaDef"/>
<xs:any namespace="##other" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/>
<xs:el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:attribute nane="Triggerld" type="xs:string" use="required"/>
<xs:anyAttri bute nanmespace="##any" processContents="1ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="t Poi nt Coor di nat e" >
<XS:sequence>
<xs: el ement nanme="longitude" type="seall oc:tCoordi nateType"/>
<xs: el ement nanme="latitude" type="sealloc:tCoordinateType"/>
<xs: el ement nanme="al titude" type="seall oc:tCoordi nateType" m nCccurs="0"/>
<xs:any nanespace="##other" processContents="|ax" m nCccurs="0" maxCccur s="unbounded"/ >
<xs:el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType name="t Coor di nat eType" >
<xs: choi ce mi nCccurs="1" maxCccurs="1">
<xs: el ement name="t hreebytes" type="seal |l oc:tThreeByteType" m nCccurs="0"/>
<xs:any nanespace="##other" processContents="|ax"/>
<xs:el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>
</ xs: choi ce>
<xs:attribute name="type" type="seall oc:protecti onType"/>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs:sinpl eType name="t Thr eeByt eType" >
<xs:restriction base="xs:integer">
<xs: m nlncl usi ve val ue="0"/>
<xs: maxl ncl usi ve val ue="16777215"/>
</xs:restriction>
</ xs: si npl eType>
<xs: conpl exType name="t Geogr aphi cal Ar eaDef ">
<XS:sequence>
<xs: el ement nanme="Pol ygonArea" type="seal | oc:tPol ygonAreaType" m nCccurs="0"/>
<xs:el ement name="El|ipsoi dArcArea" type="sealloc:tEl!lipsoi dArcType" m nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs: el ement name="anyExt" type="seal | oc: anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttri bute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nanme="t Pol ygonAr eaType" >
<Xs: sequence>
<xs:el ement name="Corner" type="seall oc:tPointCoordi nate" m nCccurs="3" maxCccurs="15"/>
<xs:any namespace="##ot her" processContents="lax" m nCccurs="0" maxCccurs="unbounded"/>
<xs: el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType name="t El | i psoi dArcType" >
<Xs: sequence>
<xs: el ement name="Center" type="seal |l oc:tPoi nt Coordi nate"/>
<xs: el ement nanme="Radi us" type="xs:nonNegativel nteger"/>
<xs: el ement nanme="O fset Angl e" type="xs:unsi gnedByte"/>
<xs: el ement name="Incl udedAngl e" type="xs: unsi gnedByte"/>
<xs:any nanespace="##other" processContents="lax" m nCccurs="0" maxCQccurs="unbounded"/ >
<xs: el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttri bute nanmespace="##any" processContents="1ax"/>
</ xs: conpl exType>
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<xs: conpl exType name="t ReportsType">
<Xs:sequence >
<xs: el ement name="VAL-user-id" type="seal |l oc:contentType" m nCccurs="0" maxCccurs="1"/>
<xs: el ement nanme="Lat estLocati on" type="seal |l oc:tLatestLocati onType"/>
<xs:any namespace="##ot her" processContents="|ax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs:el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence >
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs:conpl exType name="t Lat est Locati onType">
<Xs:sequence>
<xs: el ement name="Lat est Servi ngNcgi " type="seal | oc:tLocati onType" m nCccurs="0"/>
<xs: el ement nanme="Nei ghbouri ngNcgi " type="seal | oc:tLocationType" m nCccurs="0"
maxCccur s="unbounded"/ >
<xs: el ement name="MonsSal d" type="seal |l oc:tLocati onType" m nCccurs="0"/>
<xs: el ement nanme="MosfnArea" type="sealloc:tLocationType" m nCccurs="0"/>
<xs:el ement nanme="Lat est Coordi nate" type="seall oc:tPoi nt Coordi nate" m nCccurs="0"/>
<xs:any nhanmespace="##ot her" processContents="1ax" m nCccurs="0" maxCccurs="unbounded"/>
<xs: el ement nane="anyExt" type="seal |l oc:anyExt Type" m nCccurs="0"/>
</ xs: sequence>
<xs:anyAttri bute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs: conpl exType nane="cont ent Type">
<xs: choi ce>
<xs:element name="seal URI" type="xs:anyURl "/>
<xs:el ement nane="seal String" type="xs:string"/>
<xs: el ement nane="seal Bool ean" type="xs: bool ean"/>
<xS:any nanespace="##ot her" processContents="1ax"/>
</ xs: choi ce>
<xs:attribute name="type" type="seall oc:protecti onType"/>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conmpl exType>
<xs: conpl exType nanme="t | DsLi st Type">
<xs: choi ce>
<xs: el ement name="VAL-user-id" type="seal |l oc: content Type" m nCccurs="0"/>
<xs:any nanespace="##ot her" processContents="|ax" m nCccurs="0" maxCccurs="unbounded"/ >
<xs:el ement nane="anyExt" type="seall oc:anyExt Type" m nCccurs="0"/>
</ xs: choi ce>
<xs:anyAttribute namespace="##any" processContents="|ax"/>
</ xs: conpl exType>
<xs:sinpl eType name="t AccuracyType">
<xs:restriction base="xs:float">
<xs: m nl ncl usi ve val ue="0"/>
</xs:restriction>
</ xs: si npl eType>
<xs: si npl eType name="t ResponseTi meType" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="LOWN DELAY"/>
<xs:enuneration val ue="DELAY_TOLERANT"/ >
<xs:enumneration val ue="NO _DELAY"/ >
</xs:restriction>
</ xs: si npl eType>
<xs:sinmpl eType name="t LcsQosd assType" >
<xs:restriction base="xs:string">
<xs:enuneration val ue="BEST_EFFORT"/ >
<xs:enuneration val ue="ASSURED'/ >
<xs:enumeration val ue="MJLTI PLE_QOS"/ >
</xs:restriction>
</ xs: si mpl eType>
<xs: conpl exType nanme="anyExt Type">
<Xs: sequence>
<xs:any hanmespace="##any" processContents="1ax" m nCccurs="0" maxCccur s="unbounded"/ >
</ xs: sequence>
</ xs: conpl exType>
</ xs: schema>

7.5 Data semantics

The <location-info> element is the root e ement of the XML document. The <location-info> element contains the
<identity>, <subscription>, <request>, <configuration>, <location-QoS> and <report> sub-elements.

<identity> is a mandatory element used to include the identity of aVVAL user, aVAL client or aVVAL group. The
<identity> element contains one of following sub-elements:
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a) <VAL-user-id>, an element contains the identity of the VAL user. This element contains an optional <VAL-
client-id> attribute that contains the identity of the VAL client; or

b) <VAL-group-id>, an element contains the group identity of a set of VAL users or VAL clients according to the
VAL service.

<subscription> contains the following sub-elements:

a) <identities-list>, an element contains one or more <V AL -user-id> elements. Each <V AL-user-id> element
contains the identity of the VAL user whose location information is requested.

b) <time-interval-length>, an element specifying the interval time the SLM-S needs to wait before sending location
reports. The valueis given in seconds.

c) <subscription-identifier>, an element specifying the value to uniquely identify the subscription.
d) <expiry-time>, an element specifying expiry time for subscription in seconds.

€) <location-QoS>, an element specifying the location QoS as specified in TS 29.572 [33] clause 6.1.6.2.13
contains the following sub-elements:

1) a<hAccuracy> element;
2) a<vAccuracy> element;
3) a<vertRequested> element;
4) a<responseTime> element;
5) a<minorLocQoses> element;or
6) a<lcsQosClass> element.
f) <suppl-loc-info-ind>, an element specifying that supplementary location information is required.
<notification> contains the following sub-elements:

a) <identities-list>, an element contains one or more <V AL-user-id> elements. Each <V AL-user-id> element
contains the identity of the VAL user whose location information needs to be notified.

b) <trigger-id>, an element which can occur multiple times that contains the value of the <trigger-id> attribute
associated with atrigger that has fired; and

C) <reports>, an element contains one or more <loc-info-report> elements. Each <loc-info-report> element contains
the following sub-elements:

1) <VAL-user-id>, an element contains the identity of a VAL user in the identities list;
2) <latest-location >, an element contains at least one of the following sub-elements:

i) <latest-serving-NCGI>, an optional element containing the NR cell global identity (NCGI) of the serving
cell coded as specified in clause 19.6A in 3GPP TS 23.003 [2];

ii) <neighbouring-NCGI>, an optional element that can occur multiple times. It contains the NCGI of any
neighbouring cell the SLM-C can detect;

iii) <mbms-service-area-id>, an optional element containing the MBMS service areaid the SLM-Cisusing
coded as specified in clause 15.3 in 3GPP TS 23.003 [2] for service areaidentifier (SAl);

iv) <mbsfn-area> element, an optional element specifying that the MBSFN area Id needs to be reported; and

v) <latest-coordinate>, an optional element containing the longitude, latitude coded as specified in clause 6.1
in 3GPP TS 23.032 [3] and altitude coded as specified in clause 6.3 in 3GPP TS 23.032 [3]; and

d) <subscription-identifier> an optional element set to the subscription identifier value which uniquely identifies
the subscription against which the notificaiton shall be processed.
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<report> is a mandatory element used to include the location report. It contains a <report-id> attribute. The <report-id>
attribute is used to return the value in the <reguest-id> attribute in the <request> element. The <report> element
contains the following sub-elements:

a) <trigger-id>, amandatory element which can occur multiple times that contain the value of the <trigger-id>
attribute associated with atrigger that has fired; and

b) <current-location>, a mandatory element that contains the location information. The <current-location> element
contains the following sub-elements:

1) <current-serving-NCGI>, an optional element containing the NR cell global identity (NCGI) of the serving
cell coded as specified in clause 19.6A in 3GPP TS 23.003 [2];

2) <neighbouring-NCGI>, an optional element that can occur multiple times. It contains the NCGI of any
neighbouring cell the SLM-C can detect;

3) <mbms-service-area-id>, an optional element containing the MBMS service areaid the SLM-C isusing
coded as specified in clause 15.3 in 3GPP TS 23.003 [2] for service areaidentifier (SAl); and

4) <current-coordinate>, an optional element containing the longitude, latitude coded as specified in clause 6.1
in 3GPP TS 23.032 [3] and altitude coded as as specified in clause 6.3 in 3GPP TS 23.032 [3].

<request> is an element with a <request-id> attribute. The <request> element is used to request a location report. The
value of the <request-id> attribute is returned in the corresponding <report-id> attribute in order to correlate the request
and the report.

<requested-identity> is a mandatory element used to include the identity of aVAL user, aVAL client or aVAL group
for which alocation report is requested. The <requested-identity> element contains one of following sub-elements:

a) <VAL-user-id>, an element contains the identity of the VAL user. This element contains an optional <VAL-
client-id> attribute that contains the identity of the VAL client; or

b) <VAL-group-id>, an element contains the group identity of aset of VAL usersor VAL clients according to the
VAL service.

<configuration> is an element with a <configuration-scope> attribute that can have the value "Full" or "Update" . The
value "Full" means that the <configuration> element contains the full location configuration which replaces any
previous location configuration. The value "Update” means that the location configuration is an addition to any previous
location configuration. To remove configuration elements a"Full" configuration is needed. The <configuration>
element contains the following sub-elements:

a) <location-information>, an optional element that specifies the location information. The <location-information>
has the sub-elements:

1) <serving-NCGI>, an optional element containing the NR cell global identity (NCGI) of the serving cell
coded as specified in clause 19.6A in 3GPP TS 23.003 [2];

2) <neighbouring-NCGI>, an optional element that can occur multiple times. It contains the NCGI of any
neighbouring cell the SLM-C can detect;

3) <mbms-service-area-id>, an optional element containing the MBMS service areaid that the SLM-C isusing.
The MBMS service areaid is coded as specified in clause 15.3 in 3GPP TS 23.003 [2] for service area
identifier (SAl);

4) <mbsfn-area-id>, an optional element specifying that the MBSFN areaid that needs to be reported;

5) <current-geographical-coordinate>, an optional element containing the longitude, latitude coded as specified
inclause 6.1 in 3GPP TS 23.032 [ 3] and altitude coded as specified in clause 6.3 in 3GPP TS 23.032 [3]; and

b) <triggering-criteria>, an optional element specifying the triggers for the SLM-C to request alocation report of a
VAL user, aVAL client or aVAL group. The <triggering-criteria> element contains at least one of the following
sub-elements:

1) <cell-change>, an optional element specifying what cell changes trigger the request for alocation report. This
element consists of the following sub-elements:
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2)

3

4)

5)

i) <any-cell-change>, an optional element. The presence of this element specifies that any cell changeisa
trigger. This element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

ii) <enter-specific-cell>, an optional element specifying an NCGI which when entered triggers a request for
aocation report coded as specified in clause 19.6A in 3GPP TS 23.003 [2]. This element contains a
mandatory <trigger-id> attribute that shall be set to a unique string; and

iii) <exit-specific-cell>, an optional element specifying an NCGI which when exited triggers a request for a
location report coded as specified in clause 19.6A in 3GPP TS 23.003 [2]. This element contains a
mandatory <trigger-id> attribute that shall be set to a unique string;

<tracking-area-change>, an optional element specifying what tracking area changes trigger a request for a
location report. This element consists of the following sub-elements:

i) <any-tracking-area-change>, an optional element. The presence of this element specifies that any tracking
area change isatrigger. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string;

ii) <enter-specific-tracking-area>, an optional element specifying atracking areaidentity coded as specified
in clause 19.4.2.3 in 3GPP TS 23.003 [2] which when entered triggers a request for alocation report. This
element contains a mandatory <trigger-id> attribute that shall be set to a unique string; and

iii) <exit-specific-tracking-area>, an optiona element specifying atracking area identity coded as specified
in clause 19.4.2.3 in 3GPP TS 23.003 [2] which when exited triggers a request for alocation report. This
element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

<plmn-change>, an optional element specifying what PLMN changes trigger a request for alocation report.
This element consists of the following sub-elements:

i) <any-plmn-change>, an optional element. The presence of this element specifies that any PLMN change
isatrigger. This element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

ii) <enter-specific-plmn>, an optional element specifying a PLMN id (MCC+MNC) coded as specified in
3GPP TS 23.003 [2] which when entered triggers a request for alocation report. This element contains a
mandatory <trigger-id> attribute that shall be set to a unique string; and

iii) <exit-specific-plmn>, an optional element specifyingaPLMN id (MCC+MNC) coded as specified in
3GPP TS 23.003 [2] which when exited triggers alocation report. This element contains a mandatory
<trigger-id> attribute that shall be set to a unique string;

<mbms-sa-change>, an optional element specifying what MBMS changes trigger location reporting. This
element consists of the following sub-elements:

i) <any-mbms-sa-change>, an optional element. The presence of this element specifies that any MBMS SA
change isatrigger for arequest for alocation report. This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string;

ii) <enter-specific-mbms-sa>, an optional element specifying an MBMS service area id which when entered
triggers areguest for alocation report. The MBMS service areaid is coded as specified in clause 15.3in
3GPP TS 23.003[2] for service areaidentifier (SAl). This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string; and

iii) <exit-specific-mbms-sa>, an optional element specifying an MBMS service areaid which when exited
triggers areguest alocation report. The MBMS service areaid is coded as specified in clause 15.3 in
3GPP TS 23.003[2] for service areaidentifier (SAl). This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string;

<mbsfn-area-change>, an optional element specifying what MBSFN changes trigger a request for alocation
report. This element consists of the following sub-elements:

i) <any-mbsfn-area-change>, an optional element. The presence of this element specifies that any MBSFN
area changeis atrigger for arequest for alocation report. This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string;
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ii) <enter-specific-mbsfn-area>, an optional element specifying an MBSFN area which when entered
triggers arequest for alocation report. This element contains a mandatory <trigger-id> attribute that shall
be set to a unique string; and

iii) <exit-specific-mbsfn-area>, an optional element specifying an MBSFN area which when exited triggersa
request for alocation report. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string;

6) <periodic-report>, an optional element specifying that periodic request for alocation report shall be sent. The
value in seconds specifies the reporting interval. This element contains a mandatory <trigger-id> attribute
that shall be set to a unique string;

7) <travelled-distance>, an optional element specifying that the travelled distance shall trigger arequest for a
location report. The value in metres specified the travelled distance. This element contains a mandatory
<trigger-id> attribute that shall be set to a unique string;

8) <vertical-application-event>, an optiona element specifying what application signalling eventstriggers a
request for alocation report. The <vertical-application-event> element has the following sub-elements:

i) <initial-log-on>, an optional element specifying that an initial log on triggers a request for alocation
report. This element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

ii) <location-configuration-received>, an optional element specifying that a received location configuration
triggers arequest for alocation report. This element contains a mandatory <trigger-id> attribute that shall
be set to a unique string; and

iii) <any-other- event>, an optional element specifying that any other application signalling event than initial -
log-on and location-configuration-received triggers arequest for alocation report. This element contains
amandatory <trigger-id> attribute that shall be set to a unique string;

9) <geographical-area-change>, an optional element specifying what geographical are changes trigger a request
for alocation reporting. This element consists of the following sub-elements:

i) <any-area-change>, an optional element. The presence of this element specifies that any geographical
area changeisatrigger. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string;

ii) <enter-specific-area>, an optional element specifying a geographical area which when entered triggers a
location report. This element contains a mandatory <trigger-id> attribute that shall be set to a unique
string. The <enter-specific-area> element has the following sub-elements:

A) <geographical-area>, an optional element containing a <trigger-id> attribute and the following two
subelements:

I) <polygon-area>, an optional element specifying the area as a polygon specified in clause 5.2 in
3GPP TS 23.032[2]; and

I1) <ellipsoid-arc-area>, an optional element specifying the area as an ellipsoid arc specified in
clause 5.7in 3GPP TS 23.032[2]; and

iii) <exit-specific-area-type>, an optional element specifying a geographical area which when exited triggers
arequest for alocation report. This element contains a mandatory <trigger-id> attribute that shall be set to
aunique string; and

10)<valid-period>, an optiona element specifying the scheduled time intervals for the reporting in form of day
of the week and/or time period. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string. The <valid-period> element has the following sub-elements:

i) <days-of-week>, an optional element containing a <day-of-week> attribute indicating the day(s) of the
week. If absent, it indicates every day of the week;

ii) <time-of-day-start>, an optional element containing a <time-of-day> attribute that shall be a string with
format partial-time or full-time as defined in clause 5.6 of IETF RFC 3339 [35]; and

iii) <time-of-day-end>, an optiona element containing a <time-of-day> attribute that shall be a string with
format partial-time or full-time as defined in clause 5.6 of IETF RFC 3339 [35];
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c)

<minimum-interval-length>, a mandatory element specifying the minimum time the SLM-C needs to wait
between sending location reports. The value is given in seconds;

d) <requested-loc-access-type>, an optional element specifying the identities of the location access type for which

€)

the location information is requested; and

<requested-pos-method>, an optional element specifying the identities of the positioning method for which the
location information is requested.

<report-request> is a mandatory element used to include the requested location report. The <report-reguest> element
contains at least one of the following sub-elements:

a)

<immediate-report-indicator>, presence of the element indicates that an immediate location report is required;

b) <current-location>, an optional element that contai ns the location information. The <current-location> element

contains the following sub-elements:

1) <current-serving-NCGI>, an optional element containing the NR cell global identity (NCGI) of the serving
cell coded as specified in clause 19.6A in 3GPP TS 23.003 [2];

2) <neighbouring-NCGI>, an optional element that can occur multiple times. It contains the NCGI of any
neighbouring cell the SLM-C can detect;

3) <mbms-service-area-id>, an optional element containing the MBMS service areaid that the SLM-C isusing.
The MBMS service areaid is coded as specified in clause 15.3 in 3GPP TS 23.003 [2] for service area
identifier (SAl); and

4) <current-coordinate>, an optional element containing the longitude, latitude coded as specified in clause 6.1
in 3GPP TS 23.032 [3] and altitude coded as as specified in clause 6.3 in 3GPP TS 23.032 [3].

<triggering-criteria>, a mandatory element specifying the triggers for the SLM-C to request alocation report of a
VAL user, aVAL client or aVAL group. The <triggering-criteria> element contains at least one of the following
sub-elements:

1) <cell-change>, an optional element specifying what cell changes trigger the request for alocation report. This
element consists of the following sub-elements:

i) <any-cell-change>, an optional element. The presence of this element specifiesthat any cell changeisa
trigger. This element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

ii) <enter-specific-cell>, an optional element specifying an NCGI which when entered triggers a request for
alocation report coded as specified in clause 19.6A in 3GPP TS 23.003 [2]. This element contains a
mandatory <trigger-id> attribute that shall be set to a unique string; and

iii) <exit-specific-cell>, an optional element specifying an NCGI which when exited triggers a request for a
location report coded as specified in clause 19.6A in 3GPP TS 23.003 [2]. This element contains a
mandatory <trigger-id> attribute that shall be set to a unique string;

2) <tracking-area-change>, an optional element specifying what tracking area changes trigger arequest for a
location report. This element consists of the following sub-elements;

i) <any-tracking-area-change>, an optional element. The presence of this element specifies that any tracking
area change isatrigger. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string;

ii) <enter-specific-tracking-area>, an optional element specifying a tracking areaidentity coded as specified
in clause 19.4.2.3in 3GPP TS 23.003 [2] which when entered triggers a request for alocation report. This
element contains a mandatory <trigger-id> attribute that shall be set to a unique string; and

iii) <exit-specific-tracking-area>, an optional element specifying atracking area identity coded as specified
in clause 19.4.2.3in 3GPP TS 23.003 [2] which when exited triggers a request for alocation report. This
element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

3) <plmn-change>, an optional element specifying what PLMN changes trigger a request for a location report.
This element consists of the following sub-elements:
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4)

5)

6)

7)

8)

i) <any-plmn-change>, an optional element. The presence of this element specifies that any PLMN change
isatrigger. This element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

ii) <enter-specific-plmn>, an optional element specifying a PLMN id (MCC+MNC) coded as specified in
3GPP TS 23.003 [2] which when entered triggers a request for alocation report. This element contains a
mandatory <trigger-id> attribute that shall be set to a unique string; and

iii) <exit-specific-plmn>, an optional element specifyingaPLMN id (MCC+MNC) coded as specified in
3GPP TS 23.003 [2] which when exited triggers a location report. This element contains a mandatory
<trigger-id> attribute that shall be set to a unique string;

<mbms-sa-change>, an optional element specifying what MBM S changes trigger |ocation reporting. This
element consists of the following sub-elements:

i) <any-mbms-sa-change>, an optional element. The presence of this element specifies that any MBMS SA
change isatrigger for arequest for alocation report. This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string;

ii) <enter-specific-mbms-sa>, an optional element specifying an MBM S service area id which when entered
triggers arequest for alocation report. The MBM S service areaid is coded as specified in clause 15.3 in
3GPP TS 23.003 [2] for service areaidentifier (SAl). This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string; and

iii) <exit-specific-mbms-sa>, an optional element specifying an MBMS service areaid which when exited
triggers arequest alocation report. The MBM S service areaid is coded as specified in clause 15.3 in
3GPP TS 23.003 [2] for service areaidentifier (SAl). This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string;

<mbsfn-area-change>, an optional element specifying what MBSFN changes trigger a request for alocation
report. This element consists of the following sub-elements:

i) <any-mbsfn-area-change>, an optional element. The presence of this element specifies that any MBSFN
area changeis atrigger for arequest for alocation report. This element contains a mandatory <trigger-id>
attribute that shall be set to a unique string;

ii) <enter-specific-mbsfn-area>, an optional element specifying an MBSFN area which when entered
triggers areguest for alocation report. This element contains a mandatory <trigger-id> attribute that shall
be set to a unique string; and

iii) <exit-specific-mbsfn-area>, an optional element specifying an MBSFN area which when exited triggers a
reguest for alocation report. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string;

<periodic-report>, an optional element specifying that periodic request for a location report shall be sent. The
value in seconds specifies the reporting interval. This element contains a mandatory <trigger-id> attribute
that shall be set to a unique string;

<travelled-distance>, an optional element specifying that the travelled distance shall trigger arequest for a
location report. The value in metres specified the travelled distance. This element contains a mandatory
<trigger-id> attribute that shall be set to a unique string;

<vertical -application-event>, an optional element specifying what application signalling events triggers a
reguest for alocation report. The <vertical-application-event> element has the following sub-elements:

i) <initial-log-on>, an optional element specifying that an initial log on triggers a regquest for alocation
report. This element contains a mandatory <trigger-id> attribute that shall be set to a unique string;

ii) <location-configuration-received>, an optional element specifying that a received location configuration
triggers arequest for alocation report. This element contains a mandatory <trigger-id> attribute that shall
be set to a unique string; and

iii) <any-other- event>, an optional element specifying that any other application signalling event than initial -

log-on and location-configuration-received triggers a request for alocation report. This element contains
amandatory <trigger-id> attribute that shall be set to a unique string;
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9) <geographical -area-change>, an optional element specifying what geographical are changes trigger a request
for alocation reporting. This element consists of the following sub-elements:

i) <any-area-change>, an optional element. The presence of this element specifies that any geographical
area changeisatrigger. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string;

ii) <enter-specific-area>, an optional element specifying a geographical area which when entered triggers a
location report. This element contains a mandatory <trigger-id> attribute that shall be set to a unique
string. The <enter-specific-area> element has the following sub-elements:

A) <geographical-area>, an optiona element containing a <trigger-id> attribute and the following two
subelements:

I) <polygon-area>, an optional element specifying the area as a polygon specified in clause 5.2 in
3GPP TS 23.032[3]; and

I) <ellipsoid-arc-area>, an optional element specifying the area as an ellipsoid arc specified in
clause 5.7 in 3GPP TS 23.032 [3]; and
iii) <exit-specific-area-type>, an optional element specifying a geographical area which when exited triggers
arequest for alocation report. This element contains a mandatory <trigger-id> attribute that shall be set to
aunique string; and

10) <valid-period>, an optiona element specifying the scheduled time intervals for the reporting in form of day
of the week and/or time period. This element contains a mandatory <trigger-id> attribute that shall be set to a
unique string. The <valid-period> element has the following sub-elements:

i) <days-of-week>, an optional element containing a <day-of-week> attribute indicating the day(s) of the
week. If absent, it indicates every day of the week;

ii) <time-of-day-start>, an optional element containing a <time-of-day> attribute that shall be a string with
format partial-time or full-time as defined in clause 5.6 of IETF RFC 3339 [35]; and

iii) <time-of-day-end>, an optiona element containing a <time-of-day> attribute that shall be a string with
format partial-time or full-time as defined in clause 5.6 of IETF RFC 3339 [35];

d) <minimum-interval-length>, an optional element that defaultsto O if absent otherwise indicates the interval time
between consecutive reports. The value is given in seconds.

€) <endpoint-info>, an optional element specifying information of the endpoint of the requesting VAL server to
which the location report notification has to be sent. It is provided if Immediate Report Indicator is set to
reguired.

<location-based-query> contains at |east one of the following sub-elements:

a) <polygon-area>, an optional element specifying the area as a polygon specified in clause 5.2 in
3GPP TS 23.032[3]; and

b) <ellipsoid-arc-area>, an optional element specifying the area as an Ellipsoid Arc specified in clause 5.7 in
3GPPTS23.032 [3].

<location-based-response> contains the following sub-elements:

a) <identities-list>, an optional element contains one or more <V AL-user-id> elements. Each <VAL-user-id>
element contains the identity of the VAL user to be queried.

< location-capability> contains the following sub-elements:
a) <access-type>, an optional element specifying the identity of the available access type of the VAL UE; and

b) <positioning-method>, an optional element specifying the identity of the available positioning methods of the
VAL UE.
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<location-QoS> element is a optionally element used to indicate the location Quality of Service as specified in
TS29.572[33] clause 6.1.6.2.13 for which the location information is requested and it may contains the following sub-
elements:

a) a<hAccuracy> element;

b) a<vAccuracy> element;

C) a<vertRequested> element;

d) a<responseTime> element;

€) a<minorLocQoses> element;or
f) a<lcsQosClass> element.

The recipient of the XML ignores any unknown element and any unknown attribute.

7.6 MIME type

The MIME type for the Locationlnfo document shall be "application/vnd.3gpp.seal-location-info+xml*".

7.7 IANA registration template
Y our Name:

<MCC name>

Y our Email Address:

<MCC email address>

Media Type Name:

Application

Subtype name:

vnd.3gpp.seal -l ocation-info+xml
Required parameters:

None

Optional parameters:

"charset" the parameter hasidentical semanticsto the charset parameter of the "application/xml" mediatype as
specified in section 9.1 of IETF RFC 7303.

Encoding considerations:
binary.
Security considerations:

Same as general security considerations for application/xml mediatype as specified in section 9.1 of IETF RFC 7303.
In addition, this media type provides aformat for exchanging information in SIP, so the security considerations from
IETF RFC 3261 apply.

The information transported in this media type does not include active or executable content.

Mechanisms for privacy and integrity protection of protocol parameters exist. Those mechanisms as well as
authentication and further security mechanisms are described in 3GPP TS 24.229.

This media type does not include provisions for directives that institute actions on arecipient's files or other resources.
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This media type does not include provisions for directives that institute actions that, while not directly harmful to the
recipient, may result in disclosure of information that either facilitates a subsequent attack or else violates arecipient's
privacy in any way.

This media type does not employ compression.
Interoperability considerations:

Same as general interoperability considerations for application/xml media type as specified in section 9.1 of
IETF RFC 7303. Any unknown XML elements and any unknown XML attributes are to be ignored by recipient of the
MIME body.

Published specification:

3GPP TS 24.545 "L ocation Management - Service Enabler Architecture Layer for Verticals (SEAL)" version 16.0.0,
available via http://www.3gpp.org/specs/numbering.htm.

Applications which use this media type:
Applications supporting the SEAL location management as described in the published specification.
Fragment identifier considerations:
The handling in section 5 of IETF RFC 7303 applies.
Restrictions on usage:
None
Provisional registration? (standards tree only):
N/A
Additional information:

1. Deprecated alias names for thistype: none

2. Magic number(s): none

3. Fileextension(s): none

4. Macintosh File Type Code(s): none

5. Object Identifier(s) or OID(s): none
Intended usage:
Common
Person to contact for further information:

- Name: <MCC name>

- Email: <MCC email address>

- Author/Change controller:

i) Author: 3GPP CT1 Working Group/3GPP_TSG_CT_WG1@LIST.ETSI.ORG

ii) Change controller: <MCC name>/<MCC email address>
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8 SEAL Off-network Location Management protocol
message formats

8.1 Functional definitions and contents

8.1.1 General

The following clauses describe the SEAL Off-network Location Management message functional definition and
contents. The standard format of a MONP message and the encoding rules for each type of information element as
documented in Annex | of 3GPP TS 24.379 [15] is used to describe Off-network location management message and
information elements.

8.1.2 Off-network location management message

8.1.2.1 Message definition

This message is used between SEAL location management clients (of UE-1 and UE-2) to send request, response or
acknowledgement. The Message Type IE identifies the request, response, or acknowledgement. For contents of the
message see Table 8.1.2.1-1.

Messagetype:  Off-network location management message

Direction: UE to other UE

Table 8.1.2.1-1: Off-network location reporting trigger configuration message content

IEI Information Element Type/Reference Presence Format Length
Message Type Message Type M \% 1
8.2.2
Originating VAL user ID VAL user ID M LV-E 3-65537
8.2.3
Terminating VAL user ID VAL User ID M LV-E 3-65537
8.2.3
Message ID Message ID M \% 16
8.2.6
30 Reply-to message ID Reply-to message 1D (0] TV 17
8.2.7
78 Location Management Data Message Data o TLV-E 4-65538
8.2.4
20 Cause Cause o TLV 3-129
8.2.5
8.2 General message format and information elements coding
8.2.1  General
8.2.2 Message type

The purpose of the Message type information element is to identify the type of the message.

The value part of the Message type information element is coded as shown in Table 8.2.2-1.

The Message type information element is atype 3 information element with alength of 1 octet.
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Table 8.2.2-1: Message types

Bits

8 7 6 5 4 3 21

0 000 O O0O0O12 LOCATION REPORTING TRIGGER CONFIGURATION REQUEST
0 000 OOTI1O0O0 LOCATION REPORTING TRIGGER CONFIGURATION RESPONSE
000 O0OO0O0O0OT11 LOCATION MANAGEMENT ACK

0O 0O00O0OO0O1O0TO0 LOCATION REPORT

000 O0OO0O01P01 LOCATION REPORTING TRIGGER CANCEL REQUEST

000 O0OO11T10O0 LOCATION REPORTING TRIGGER CANCEL RESPONSE

0 000 O 111 LOCATION REQUEST (ON-DEMAND)

000 O0O10O0O0 LOCATION RESPONSE (ON-DEMAND)

All other values are reserved.

8.2.3 VAL user ID

The VAL user ID information element is used to indicate a VAL user ID.
The VAL user ID information element is coded as shown in Figure 8.2.3-1 and Table 8.2.3-1.

The VAL user ID information element is a type 6 information element.

8 7 6 5 4 3 2 1
Length of VAL user ID contents octet 1
octet 2
octet 3
VAL user ID contents
octet n

Figure 8.2.3-1: VAL user ID information element

Table 8.2.3-1: VAL user ID information element

VAL user ID is contained in octet 3 to octet n; Max value of 65535 octets.

8.2.4 Message Data
The Message data information element is used to send message specific data based on Message Type | E;
The Message data information element is coded as shown in Figure 8.2.4-1 and Table 8.2.4-1.

The Message data information element is atype 6 information element.
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8 7 6 5 4 3 2 1
Message data IEI octet 1
Length of Message data contents octet 2
octet 3
octet 4
Message data contents
octet n

Figure 8.2.4-1: Message data information element

Table 8.2.4-1: Message data information element

Message data is contained in octet 4 to octet n; Max value of 65535 octets.

The Message data information element contains the seal-location-info+xml defined in clause 7.4.

8.2.5 Cause
The Cause information element is used to provide short cause of the failure;
The Cause information element is coded as shown in Figure 8.2.5-1 and Table 8.2.5-1.

The Cause information element is atype 4 information element.

8 7 6 5 4 3 2 1
Cause IEI octet 1
Length of Cause contents octet 2
octet 3
Cause
octet 127

Figure 8.2.5-1: Cause information element

Table 8.2.5-1: Cause information element

Cause is contained in octet 3 to octet n; Max value of 127 octets.

8.2.6 Message ID
The Message ID information element uniquely identifies a message.
The Message ID information element is coded as shown in Figure 8.2.6-1 and Table 8.2.6-1.

The Message ID information element is atype 3 information element with alength of 16 octets.

8 7 6 5 4 3 2 1
Message ID value octet 1
octet 16

Figure 8.2.6-1: Message ID value
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Table 8.2.6-1: Message ID value

Message ID value (octet 1 to 16)

The Message ID contains a number uniquely identifying a message. The value is a universally
unique identifier as specified in IETF RFC 4122 [31].

8.2.7 Reply-to message ID

The Reply-to message ID information element is used to associate a message within a conversation that isareply to an
existing message in a conversation.

The Reply-to message ID information element is coded as shown in Figure 8.2.7-1 and Table 8.2.7-1.

The Reply-to message ID information element is atype 3 information element with alength of 17 octets.

8 7 6 5 4 3 2 1
Reply-to message ID IEI octet 1
Reply-to message ID value octet 2
octet 17

Figure 8.2.7-1: Reply-to message ID value

Table 8.2.7-1: Reply-to message ID value

Reply-to message ID value (octet 2 to 17)

The Reply-to message ID contains a number uniquely identifying a message. The value is a
universally unigue identifier as specified in IETF RFC 4122 [31].
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Annex A (normative):

Timers

Al

General

This clause provides a brief description of the timers used in this specification.

A.2

On network timers

The table A.2-1 provides a description of the timers used in this specification, specifies the timer values, describes the
reason for starting of the timer, normal stop and the action on expiry.

Table A.2-1: On network timers

Timer Timer value Cause of start Normal stop On expiry
TLM-1 The timer value is The SLM-S starts the On sending Consider that the
(subscription negotiated between timer upon sending response to delete | subscription
expiry) SLM-C and SLM-S response to create subscription associated with the

while creating or subscription request request message timer is terminated
modifying subscription. message towards SLM- | towards SLM-C; and shall delete all
C; data related to the
subscription.
TLM-2 The timer value is set by | The SLM-S starts timer | On sending If any location
(notification user in create each time after sending | response to delete | information data is
interval) subscription request location information subscription pending to be
message in <time- notification. request message notified then the
interval-length>element. towards SLM-C; SLM-S sends the
notification.

A.3

Off-network timers

The table A.3-1 provides a description of the off-network timers used in this specification, specifies the timer values,
describes the reason for starting of the timer, normal stop and the action on expiry.

Table A.3-1: Off-network timers

Maximum value: 10 seconds

location management
message for which
response or

response or

to a SEAL off-

acknowledgement network location
from the target UE is management
expected. message.

acknowledgement

Timer Timer value Cause of start Normal stop On expiry
T101 (waiting Default value: 150 milliseconds | The SLM-C sends a Reception of an Send again the
for ack/resp) SEAL off-network expected SEAL off-network

location
management
message.
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Annex B (normative):
CoAP resource representation and encoding

B.1 General

The information in this annex provides a normative description of CoAP resource representation and encoding.

The general rules for resource URI structure, cache usage, error handling, and common data types are described in
Annex C.1 of 3GPP TS 24.546 [29].

B.2 Data types applicable to multiple resource
representations

This clause defines structured data types, simple data types, and enumerations that are applicable to several APls
defined for CoAP resource representations in the present specification.

B.2.1 Referenced structured data types

Table B.2.1-1 lists structured data types referenced by multiple CoAP resource representations and defined in other
specifications.

Table B.2.1-1: Referenced Structured Data Types

Data type Reference Description
ValTargetUe 3GPP TS 24.546 [29] |Information identifying a
VAL user ID or VAL UE ID.
GeographicalCoordinates 3GPP TS 24.546 [29] |Defines geographical
coordinates.
GeographicArea 3GPP TS 24.546 [29] |Defines a geographical
area.
ScheduledCommunicationTime |3GPP TS 24.546 [29] |Defines time schedule for
communication.

B.2.2 Referenced simple data types

Table B.2.2-1 lists simple datatypes referenced by multiple CoAP resource representations and defined in other
specifications.

Table B.2.2-1: Referenced Simple Data Types

Type name Reference Description

Uinteger 3GPP TS 24.54 | Unsigned integer, i.e. only value 0 and values above 0 are
6 [29] permissible.

Cellld 3GPP TS 24.54 | String representing a unique identifier of a cell.
6 [29]

Tald 3GPP TS 24.54 | String representing a unique identifier of a tracking area.
6 [29]

Pimnid 3GPP TS 24.54 | String representing a unique identifier of a PLMN.
6 [29]

MbmsSald 3GPP TS 24.54 | String representing a unique identifier of a MBMS serving area.
6 [29]

MbsfnAreald  [3GPP TS 24.54 | String representing a unique identifier of a MSFN area.
6 [29]
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B.2.3 Common structured data types

B.2.3.1 Type: BaseTrigger

Table B.2.3.1-1: Definition of type CellChange

Attribute name |Datatype | P [Cardinality Description Applicability
triggerld Triggerld M (1 The unique identity of the trigger
criterion.
B.2.3.2 Type: LocationReportConfiguration
Table B.2.3.2-1: Definition of type LocationReportConfiguration
Attribute name |Datatype | P [Cardinality Description Applicability
valTgtUes array(ValT | M [1..N VAL users to whom the configuration
argetUe) information is applied
locationType Accuracy M (1 The type of location information is
requested.
triggeringCriteri |Triggering | O |0..1 The triggering criteria associated with
a CriteriaTy this configuration.
pe
minimuminterva [Uinteger O (0.1 The minimum time between consecutive
ILength reports.
requestedLocA |LocationA | O |[0..1 The identities of the location access type
ccessType ccessType for which the location information is
requested
requestedPosM |Positionin | O |[0..1 The identities of the positioning method
ethod gMethod for which the location information is

requested
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B.2.3.3 Type: TriggeringCriteriaType

Table B.2.3.3-1: Definition of type TriggeringCriteriaType

Attribute name |Datatype | P |[Cardinality Description Applicability
cellChange CellChang | O |0..1 The triggers for cell change.

e
trackingAreaCh |TrackingA | O |0..1 The triggers for tracking area change.
ange reaChang

e
plmnChange PImnChan | O |0..1 The triggers for PLMN change.

ge
mbmsSaChang [MbmsSaC | O |[0..1 The triggers for MBMS serving area
e hange change.
mbsfnAreaCha |MbsfnAre | O |[0..1 The triggers for MBSFN area change.
nge aChange
periodicReport  |PeriodicR | O |[0..1 The triggers for periodic reporting.

eport
travelledDistanc |Travelled O |0..1 The triggers for the distance that is
e Distance travelled.
verticalAppEve |VerticalAp | O |0..1 The triggers for events generated by
nt pEvent vertical application.
geographicalAr |Geographi | O |0..1 The triggers for geographical area
eaChange calAreaCh change.

ange
validPeriod array(Sch | O |1..N Indicates a list of the scheduled time

eduledCo intervals for the reporting in form of day

mmunicati of the week and/or time period.

onTime)
B.2.3.4 Type: CellChange

Table B.2.3.4-1: Definition of type CellChange

Attribute name |Datatype | P |[Cardinality Description Applicability
anyCellChange |[BaseTrigg | O |0..1 The trigger of any cell change.

er
enterSpecificCe [SpecificCe | O |0..1 The trigger of entering one or more cells.
lls lls
exitSpecificCell [SpecificCe | O |0..1 The trigger of existing one or more cells.
s lls
B.2.3.5 Type: SpecificCells

Table B.2.3.5-1: Definition of type SpecificCells
Attribute name |Datatype | P [Cardinality Description Applicability
triggerld Triggerld M (1 The unique identity of the trigger
criterion.

cells array(Celll | M |1 The specific cell list.

d)
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B.2.3.6 Type: TrackingAreaChange

Table B.2.3.6-1: Definition of type TrackingAreaChange

Attribute name |Datatype | P |[Cardinality Description Applicability
anyTrackingAre |BaseTrigg | O |0..1 The trigger of any tracking area change.
aChange er
enterSpecificTr |SpecificTr | O |0..1 The trigger of entering one or more
ackingAreas ackingAre tracking areas.
as
exitSpecificTrac |SpecificTr | O |0..1 The trigger of existing one or more
kingAreas ackingAre tracking areas.
as
B.2.3.7 Type: SpecificTrackingAreas
Table B.2.3.7-1: Definition of type SpecificTrackingAreas
Attribute name |Datatype | P |[Cardinality Description Applicability
triggerld Triggerld M (1 The unique identity of the trigger
criterion.
trackingAreas  |array(Tald | M |1 The specific tracking area list.
B.2.3.8 Type: PImnChange
Table B.2.3.8-1: Definition of type PImnChange
Attribute name |Datatype | P [Cardinality Description Applicability
AnyPImnChang |BaseTrigg | O |0..1 The trigger of any PLMN change.
e er
EnterSpecificPl |SpecificPl | O |[0..1 The trigger of entering one or more
mns mns PLMNSs.
ExitSpecificPIm |SpecificPl | O |0..1 The trigger of existing one or more
ns mns PLMNSs.
B.2.3.9 Type: SpecificPlmns
Table B.2.3.9-1: Definition of type SpecificPImns
Attribute name |Datatype | P |Cardinality Description Applicability
triggerld Triggerld M |1 The unique identity of the trigger
criterion.
plmns array(Pim | M |1 The specific PLMN list.
nid)
B.2.3.10 Type: MbmsSaChange
Table B.3.1.10-1: Definition of type MbmsSaChange
Attribute name |Datatype | P |[Cardinality Description Applicability
anyPImnChang |[BaseTrigg | O |0..1 The trigger of any MBMS serving area
e er change.
enterSpecificPl |SpecificM | O |0..1 The trigger of entering one or more
mns bmsSas MBMS serving areas.
exitSpecificPlm [SpecificM | O |0..1 The trigger of existing one or more
ns bmsSas MBMS serving areas.
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B.2.3.11 Type: SpecificMbmsSas

Table B.2.3.11-1: Definition of type SpecificMbmsSas

Attribute name |Datatype | P |[Cardinality Description Applicability
triggerld Triggerld M (1 The unique identity of the trigger
criterion.
mbmsSas array(Mb M (1 The specific MBMS serving area list.
msSald)
B.2.3.12 Type: MbsfnAreaChange
Table B.2.3.12-1: Definition of type MbsfnAreaChange
Attribute name |Datatype | P [Cardinality Description Applicability
anyPImnChang |[BaseTrigg | O |0..1 The trigger of any MBSFN area change.
e er
enterSpecificMb [SpecificM | O |0..1 The trigger of entering one or more
sfnAreas bsfnAreas MBSFN areas.
exitSpecificPIm [SpecificM | O |0..1 The trigger of existing one or more
n bsfnAreas MBSFN areas.
B.2.3.13 Type: SpecificMbsfnAreas
Table B.2.3.13-1: Definition of type SpecificMbsfnAreas
Attribute name |Datatype | P |[Cardinality Description Applicability
triggerld Triggerld M |1 The unique identity of the trigger
criterion.
mbsfnAreas array(Mbsf | M |1 The specific MBSFN area list.
nAreald)
B.2.3.14 Type: PeriodicReport
Table B.2.3.14-1: Definition of type PeriodicReport
Attribute name |Datatype | P [Cardinality Description Applicability
triggerld Triggerld M |1 The unique identity of the trigger
criterion.
interval Uinteger M |1 The time interval for location reporting.
B.2.3.15 Type: TravelledDistance
Table B.2.3.15-1: Definition of type TravelledDistance
Attribute name |Datatype | P [Cardinality Description Applicability
triggerld Triggerld M (1 The unique identity of the trigger
criterion.
distance Uinteger M (1 The distance interval for location
reporting.
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Attribute name |Datatype | P |[Cardinality Description Applicability
initialLogOn BaseTrigg | O |0..1 The event of initial log-on.
er
locConfigRecei |BaseTrigg | O |[0..1 The event of location configuration being
ved er received.
anyOtherEvent |[BaseTrigg | O |0..1 Any other event.
er
B.2.3.17 Type: GeographicalAreaChange
Table B.2.3.17-1: Definition of type GeographicalAreaChange
Attribute name |Datatype | P [Cardinality Description Applicability
AnyGeoAreaCh |BaseTigge | O |0..1 The trigger of any geographical area
ange r change.
EnterSpecificG |SpecificG | O |[0..1 The trigger of entering one or more
eoAreas eoAreas geographical areas.
ExitSpecificGeo |SpecificG | O |0..1 The trigger of existing one or more
Areas eoAreas geographical areas.
B.2.3.18 Type: SpecificGeoAreas
Table B.2.3.18-1: Definition of type SpecificGeoAreas
Attribute name |Datatype | P [Cardinality Description Applicability
triggerld Triggerld M (1 The unique identity of the trigger
criterion.
geoAreas array(Geo | M |1 The specific geographical area list.
graphicAr
ea)
B.2.3.19 Type: LocationReport
Table B.2.3.20-1: Definition of type LocationReport
Attribute name |Datatype | P |[Cardinality Description Applicability
valTgtUe ValTarget | M |1 VAL user who reports the location
Ue information.
triggerlds array(Trig | M [1..N The triggers that have been met for this
gerld) location report.
locinfo Locationin | M |1 The location information in this report.
fo
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Table B.2.3.21-1: Definition of type LocationInfo

Attribute name |Datatype | P |[Cardinality Description Applicability
cellld Cellld O 0.1 Current cell.
neighbouringCe |array(Celll | O |0..N The neighbouring cells of current cell.
llids d)
mbmsSald MbmsSald | O |0..1 Current MBMS serving area.
mbsfnAreald MbsfnAre | O |0..1 Current MBSFN area.
ald
currentCoordina |Geographi | O |0..1 Current geographical coordinate.
te calCoordin
ates
B.2.3.21 Type: RequestedLocation
Table B.2.3.21-1: Definition of type RequestedLocation
Attribute name |Datatype | P [Cardinality Description Applicability
valTgtUes array(ValT | M |1..N VAL users or VAL UEs whose location
argetUe) information is requested
locationType Accuracy O |0.1 The type of location information is
requested.
requestedLocA |LocationA | O |[0..1 The identities of the location access type
ccessType ccessType for which the location information is
requested.
requestedPosM |Positionin | O [0..1 The identities of the positioning method
ethod gMethod for which the location information is
requested.

B.2.4 Common simple data types

Table B.2.4-1: Simple data types applicable to multiple CoOAP resource representations

Type name

Description

Triggerld

String representing a unique identifier of a trigger criterion.

B.2.5 Common enumerations

B.2.5.1 Enumeration: Accuracy

Table B.2.5.1-1: Accuracy

Enumeration value Description Applicability
CURRENT_SERVING NCGI Current cell.
NEIGHBOURING_NCGI The neighbouring cells of
current cell.
MBMS_SA Current MBMS serving
area.
MBSFN_AREA Current MBSFN area.

CURRENT_GEOGRAPHICAL_COORDINATE

Current geographical
coordinate.
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B.2.5.2 Enumeration: LocationAccessType

Table B.2.5.2-1: LocationAccessType

Enumeration value Description Applicability
"3GPP_ACCESS" 3GPP access
"NON_3GPP_ACCESS" Non-3GPP access

B.2.5.3 Enumeration: PositioningMethod

Table B.2.5.3-1: PositioningMethod

Enumeration value Description Applicability

"CELLID" Cell ID positioning method

"ECID" Enhanced cell ID methods based on
LTE signals

"OTDOA" Observed time difference of arrival
positioning based on LTE signals

"BAROMETRIC_PRESSURE" Positioning method based on barometric
Pressure Sensor

"WLAN" WLAN positioning

"BLUETOOTH" Bluetooth positioning

"MBS" Terrestrial Beacon System (TBS)
positioning based on MBS signals

"MOTION_SENSOR" Positioning method based on motion
Sensor

"DL_TDOA" Downlink Time Difference of Arrival (DL-
TDOA) based on NR signals

"DL_AOD" Downlink Angle-of-Departure (DL-AoD)
based on NR signals

"MULTI-RTT" Multi-Round Trip Time Positioning (Multi-
RTT based on NR signals).

"NR_ECID" NR enhanced cell ID methods (NR E-
CID) based on NR signals.

"UL_TDOA" Uplink Time Difference of Arrival (UL-
TDOA) based on NR signals

"UL_AOA" Uplink Angle of Arrival (UL-A0A),
including the Azimuth of Arrival (A-AoA)
and the Zenith of Arrival (Z-AoA) based
on NR signals.

"NETWORK_SPECIFIC" Network specific position methods.

B.3  Resource representation and APIs for location
reporting provided by SLM-S

B.3.1 SU_LocationReporting API provided by SLM-S

B.3.1.1 API URI

The CoAP URIs used in CoAP requests from SLM-S towards the SLM-C shall have the Resource URI structure as
defined in Annex C.1.1 of 3GPP TS 24.546 [29] with the following clarifications:

- the <apiName> shall be "su-Ir";
- the<apiVersion> shall be"v1"; and

- the <apiSpecificSuffixes> shall be set as described in clause B.3.1.2.

ETSI



3GPP TS 24.545 version 18.4.0 Release 18

B.3.1.2 Resources

B.3.1.2.1 Overview

{apiRoot}/su-Ir/<api-version>

82

____ /val-services

ETSI TS 124 545 V18.4.0 (2024-05)

/{valServiceld}

/registration

/deregistration

/trigger-configurations

—— /location-reports

/{valTgtUe}

____ /locations

L /location-area-info

Figure B.3.1".2.1-1: Resource URI structure of the SU_LocationReporting API provided by SLM-S

Table B.3.1.2.1-1 provides an overview of the resources and applicable CoAP methods.
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Table B.3.1.2.1-1: Resources and methods overview

Resource name Resource URI G Description
method
Registration Ival- POST Register the available location
services/{valServiceld}/registration services of the SLM-C.
Deregistration Ival- GET Deregister the available location
services/{valServiceld}/deregistration services of the SLM-C which
have registed to the SLM-S
before.
Trigger Configurations Ival-services/{valServiceld}/trigger- |GET Retrieve trigger configuration of
configurations the SLM-C for a given VAL
service, according to query
criteria.
Location Report /location-reports/{valTgtUe} PUT Report location information of the
SLM-C.
Locations /locations FETCH Observe the location information
of another SLM-C.
GET Retrieve location information of
another SLM-C.
Location Area Information [/location-area-info FETCH Query the information, e.g., user
information based on the specific
location area.

B.3.1.2.2 Resource: Trigger Configurations

B.3.1.2.2.1 Description

The Trigger Configurations resource allows a SLM-C to retrieve the trigger configuration for its own from SLM-S.

B.3.1.2.2.2 Resource Definition
Resource URI: {apiRoot}/su-Ir/<apiV er sion>/val-ser vices/{val Ser vicel d}/trigger -configur ations

This resource shall support the resource URI variables defined in the table B.3.1.2.2.2-1.

Table B.3.1.2.2.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See Annex C.1.1 of 3GPP TS 24.546 [29].
apiVersion |string See clause B.3.1.1.
valServiceld [string Identifier of a VAL service.

B.3.1.2.2.3 Resource Standard Methods
B.3.1.2.2.3.1 GET

This operation retrieves the trigger configuration.

This method shall support URI query options specified in table B.3.1.2.2.3.1-1, the response data structures and
response codes specified in table B.3.1.2.2.3.1- 1.

Table B.2.1.2.3.3.1-1: URI query options supported by the GET Request on this resource

Name Data type P | Cardinality Description
val-tgt-ue string M |1 The identifier of VAL UE owns the trigger configuration.
NOTE:  Other request options also apply in accordance with normal CoAP procedures.
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Table B.3.1.2.2.3.1-2: Data structures supported by the GET Response payload on this resource

Data type P Cardinality Response Description
codes
LocationReportCo M 1 2.05 Content The trigger configuration information.
nfiguration
NOTE:  The mandatory CoAP error status codes for the GET Request listed in table C.1.3-1 of 3GPP TS 24.546 [29]
shall also apply.

B.3.1.2.3 Resource: Location Reports

B.3.1.2.3.1 Description

The Location Reports resource allows a SLM-C to report its own location information to SLM-S.

B.3.1.2.3.2 Resource Definition
Resource URI: {apiRoot}/su-Ir/<apiVersion>/location-reports{val TgtUe}

Thisresource shall support the resource URI variables defined in the table B.3.1.2.3.2-1.

Table B.3.1.2.3.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See Annex C.1.1 of 3GPP TS 24.546 [29].
apiVersion |[string See clause B.3.1.1.
valTgtUe string The identifier of VAL UE owns the location information.
B.3.1.2.3.3 Resource Standard Methods
B.3.1.2.3.3.1 PUT

This operation sends a location report.

This method shall support the request data structures specified in table B.3.1.2.3.3.1-1, the response data structures and
response codes specified in table B.3.1.2.3.3.1-2.

Table B.3.1.2.3.3.1-1: Data structures supported by the PUT Request payload on this resource

Data type P Cardinality Description

LocationReport M 1 The location report to be sent.

Table B.3.1.2.3.3.1-2: Data structures supported by the PUT Response payload on this resource

Data type P Cardinality Response Description
codes
LocationReport (0] 0.1 2.04 Changed The location report was created successfully.

NOTE: The mandatory CoAP error status codes for the PUT method listed in table C.1.3-1 of 3GPP TS 24.546 [29]
shall also apply.

B.3.1.2.4 Resource: Locations

B.3.1.24.1 Description

The Locations resource allows a SLM-C to retrieve the location information of another SLM-C. Thisresourceis
observable.
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B.3.1.2.4.2 Resource Definition
Resource URI: {apiRoot}/su-Ir/<apiVersion>/locations

This resource shall support the resource URI variables defined in the table B.3.1.2.4.2-1.

Table B.3.1.2.4.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See Annex C.1.1 of 3GPP TS 24.546 [29].
apiVersion |string See clause B.3.1.1.

B.3.1.2.4.3 Resource Standard Methods
B.3.1.24.3.1 FETCH

This operation the location information of other SLM-Cs.
This method shall support:
- therequest options specified in table B.3.1.2.4.3.1-1;

the request data structures specified in table B.3.1.2.4.3.1-2;
- theresponse data structures and response codes specified in table B.3.1.2.4.3.1-3; and

- the response options specified in table B.3.1.2.4.3.1-4.

Table B.3.1.2.4.3.1-1: Options supported by the FETCH Request on this resource

Name Data type P | Cardinality Description
Observe Uinteger O |0..1 When set to 0 (Register) it extends the GET request to
subscribe to the changes of this resource.
When set to 1 (Deregister) it cancels the subscription.
NOTE: Other request options also apply in accordance with normal CoAP procedures.

Table B.3.1.2.3.3.1-2: Data structures supported by the FETCH Request payload on this resource

Data type P Cardinality Description
LocationReportCo o 0.1 The trigger configuration information.
nfiguration

Table B.3.1.2.4.3.1-3: Data structures supported by the FETCH Response payload on this resource

Data type P Cardinality Response Description
codes
array(LocationRe (0] 0..N 2.05 Content The location information based on the
port) request from the SLM-C.

NOTE: The mandatory CoAP error status codes for the FETCH Request listed in table C.1.3-1 of
3GPP TS 24.546 [29] shall also apply.

Table B.3.1.2.4.3.1-4: Options supported by the 2.05 Response Code on this resource

Name Data type P | Cardinality Description
Observe Uinteger O |0..1 Sequence number of the notification.
NOTE:  Other response options also apply in accordance with normal CoAP procedures.
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B.3.1.2.4.3.2 GET
This operation retrieves the location information of another SLM-C.
This method shall support:
- the URI query options specified in table B.3.1.2.4.3.2-1; and
- the response data structures and response codes specified in table B.3.1.2.4.3.2-2.

Table B.3.1.2.4.3.2-1: URI query options supported by the GET Request on this resource

Name Data type P [ Cardinality Description
val-tgt-ue string M |1 The VAL UE owns the location information.

Table B.3.1.2.4.3.2-2: Data structures supported by the GET Response payload on this resource

Data type P Cardinality Response Description
codes
LocationReport (0] 0.1 2.05 Content The location information based on the
request from the SLM-C.

NOTE: The mandatory CoAP error status codes for the GET Request listed in table C.1.3-1 of
3GPP TS 24.546 [29] shall also apply.

B.3.1.25 Resource: Location Area Information

B.3.1.2.5.1 Description

The UE Information resource allows a SLM-C to query alist of users based on a specified location from SLM-S.

B.3.1.2.5.2 Resource Definition
Resource URI: {apiRoot}/su-Ir/<apiVersion>/location-ar ea-info

This resource shall support the resource URI variables defined in the table B.3.1.2.5.2-1.

Table B.3.1.2.5.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See Annex C.1.1 of 3GPP TS 24.546 [29].
apiVersion |string See clause B.3.1.1.

B.3.1.2.5.3 Resource Standard Methods
B.3.1.25.3.1 FETCH

This operation queries the relevant information based on a specific location.
This method shall support:
- thereguest data structures specified in table B.3.1.2.5.3.1-1; and

- the response data structures and response codes specified in table B.3.1.2.5.3.1-2.

Table B.3.1.2.5.3.1-1: Data structures supported by the FETCH Request payload on this resource

Data type P Cardinality Description

LocationAreaQuer M 1 The specific location area for query.
y
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Table B.3.1.2.5.3.1-2: Data structures supported by the FETCH Response payload on this resource

Data type P Cardinality Response Description
codes
LocationArealnfo o 0.1 2.05 Content The query result was returned successfully.

NOTE: The mandatory CoAP error status codes for the FETCH method listed in table C.1.3-1 of 3GPP TS 24.546 [29]
shall also apply.

B.3.1.2.6 Resource: Registration

B.3.1.2.6.1 Description

The Registration resource allows a SLM-C to register the available location servicesto SLM-S.

B.3.1.2.6.2 Resource Definition
Resource URI: {apiRoot}/su-Ir/<apiVer sion>/val-ser vices/{ val Ser vicel d}/r egistration

This resource shall support the resource URI variables defined in the table B.3.1.2.6.2-1.

Table B.3.1.2.6.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See clause C.1.1 of 3GPP TS 24.546 [29].
apiVersion |string See clause B.3.1.1.
valServiceld |string Identifier of a VAL service.

B.3.1.2.6.3 Resource Standard Methods
B.3.1.2.6.3.1 POST

This operation retrieves the allowed registration.

This method shall support the request data structures the request data structures and request codes specified in
table B.3.1.2.6.3.1-1.

Table B.3.1.2.6.3.1-1: Data structures supported by the POST Request payload on this resource

Data type P Cardinality Description
LocationCapability O (0.1 The information of location capability of VAL UE for which
the location service is registered.

B.3.1.2.7 Resource: Deregistration

B.3.1.2.7.1 Description

The Deregistration resource allows a SLM-C to deregister the available location services which have registered to the
SLM-S before.

B.3.1.2.7.2 Resource Definition
Resource URI: {apiRoot}/su-Ir/<apiV er sion>/val-ser vices/{val Ser vicel d}/der egistration
This resource shall support the resource URI variables defined in the table B.3.1.2.7.2-1.
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Table B.3.1.2.7.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See clause C.1.1 of 3GPP TS 24.546 [29].
apiVersion |string See clause B.3.1.1.
valServiceld |string Identifier of a VAL service.

B.3.1.2.7.3 Resource Standard Methods
B.3.1.2.7.3.1 GET

This operation deletes the available location services of the SLM-C.

This method shall support URI query options specified in table B.3.1.2.7.3.1-1, the response data structures and
response codes specified intable B.3.1.2.7.3.1-1

Table B.3.1.2.7.3.1-1: Data structures supported by the GET Request payload on this resource

Data type P Cardinality Description
val-tgt-ue M 1 The identifier of the VAL user or the VAL UE
for location service deregistration

B.3.1.3 Data Model

B.3.1.3.1 General

Table B.3.1.3.1-1 specifies the data types defined specifically for the SU_L ocationReporting API service provided by
SLM-S.
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Table B.3.1.3.1-1: SU_LocationReporing API provided by SLM-S specific Data Types

Data type Section Description Applicability
defined

ValTargetUe B.2.1 Information identifying a VAL user
ID or VAL UE ID.

GeographicArea B.2.1 Defines a geographical area.

BaseTrigger B.2.3.1 The unique identity of the trigger
criterion.

LocationReportConfiguration B.2.3.2 The configuration for location
reporting.

TriggeringCriteriaType B.2.3.3 The triggering criteria of location
reporting.

CellChange B.2.3.4 The triggers of cell change.

SpecificCells B.2.3.5 The specific cell list.

TrackingAreaChange B.2.3.6 The triggers of tracking area
change.

SpecificTrackingAreas B.2.3.7 The specific tracking are list.

PImnChange B.2.3.8 The triggers of PLMN change.

SpecificPImns B.2.3.9 The specific PLMN list.

MbmsSaChange B.2.3.10 The triggers of MBMS serving
area change.

SpecificMbmsSas B.2.3.11 The specific MBMS serving area
list.

MbsfnAreaChange B.2.3.12 The triggers of MBSFN area
change.

SpecificMbsfnAreas B.2.3.13 The specific MBSFN are list.

PeriodicReport B.2.3.14 The trigger of periodical reporting.

TravelledDistance B.2.3.15 The trigger of travelled distance.

VerticalAppEvent B.2.3.16 The triggers of specific vertical
application events.

GeographicalAreaChange B.2.3.17 The triggers of geographical area
change.

SpecificGeoAreas B.2.3.18 The specific list of geographical
areas.

LocationReport B.2.3.19 The location report information.

LocationInfo B.2.3.20 The location information.

LocationAreaQuery B.3.1.3.2.1 The specific location area.

LocationArealnfo B.3.1.3.2.2 The location-based query result.

Uelnfo B.3.1.3.2.3 The UE information.

Table B.3.1.3.1-2 specifies the simple data types defined specifically for the SU_LocationReporting APl service
provided by SLM-S.

Table B.3.1.3.1-2: SU_LocationReporing API provided by SLM-S specific Simple Data Types

Data type Section Description
defined

Uinteger B.2.1 Information identifying a VAL user ID or VAL UE ID.
Triggerld B.2.4 String representing a unique identifier of a trigger criterion.
Cellld B.2.4 String representing a unique identifier of a cell.
Tald B.2.4 String representing a unique identifier of a tracking area.
PIimnid B.2.4 String representing a unique identifier of a PLMN.
MbmsSald B.2.4 String representing a unique identifier of a MBMS serving area.
MbsfnAreald B.2.4 String representing a unique identifier of a MSEN area.

Table B.3.1.3.1-3 specifies the enumerations defined specifically for the SU_LocationReporting APl service provided
by SLM-S.
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Table B.3.1.3.1-3: SU_LocationReporing API provided by SLM-S specific Enumeration

Data type Section Description
defined
Accuracy B.2.5 The accuracy of location information.
B.3.1.3.2 Structured data types
B.3.1.3.2.1 Type: LocationAreaQuery

Table B.3.1.3.2.1-1: Definition of type LocationAreaQuery

Attribute name |Datatype | P Cardinality Description Applicability
geoArea Geographi | M |1 The specific location area.
CArea
B.3.1.3.2.2 Type: LocationArealnfo
Table B.3.1.3.2.2-1: Definition of type LocationArealnfo
Attribute name |Datatype | P Cardinality Description Applicability
ueList array(Ueln | M |1 The list of users inside the specific
fo) location area.
valReqUe ValTarget | O |0..1 VAL user information.
Ue
B.3.1.3.2.3 Type: Uelnfo
Table B.3.1.3.2.3-1: Definition of type Uelnfo
Attribute name |Datatype | P Cardinality Description Applicability
ueld ValTarget |M |1 VAL user information.
Ue
uelLoc Locationin | M |1 Location information of the VAL user.
fo
B.3.1.3.2.3 Type: LocationCapability
Table B.3.1.3.2.3-1: Definition of type LocationCapability
Attribute name |Datatype | P Cardinality Description Applicability
locationAccess |LocationA | O |[0..1 The identities of the available location
Type ccessType access type of the VAL UE.
positioningMeth |Positionin | O [0..1 The identities of the available positioning

od

gMethod

methods of the VAL UE.

B.3.1.3.3

None.

B.3.1.4 Error Handling

Genera error responses are defined in Annex C.1.3 of 3GPP TS 24.546 [29].

Simple data types and enumerations
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B.3.1.5 CDDL Specification

B.3.1.5.1 Introduction

The datamodel described in clause B.3.1.3 shall be binary encoded in the CBOR format as described in
IETF RFC 8949 [26].

Clause B.3.1.5.2 uses the Concise Data Definition Language described in IETF RFC 8610 [28] and provides
corresponding representation of the SU_L ocationReporting API provided by SL M-S data model.

B.3.1.5.2 CDDL document

;5 LocationAreaQuery
Locati onAreaQuery = {

geoArea: Geographi cArea
}

Locat i onAreal nfo
Locati onArealnfo = {
? val ReqUe: Val Tar get Ue
? ueList: [* Uelnfo]
}

i, Uelnfo

Uelnfo = {

? ueld: Val Target Ue

? uelLoc: Locationlnfo

}

Locat i onReport Confi gurati on

;;+ Represents Location reporting configuration information.
Locat i onReport Configuration = {

val Tgt Ues: [* Val Tar get Ue]

| ocati onType: Accuracy

? triggeringCriteria: [* TriggeringCriteriaType]

? mni mum nterval Length: U nteger

? AccessType: [* AccessTypeType]

? Positioni ngMet hod: [* Positioni ngMet hodType]
}

v. . Accuracy
Accuracy = "CURRENT_SERVI NG NCA " / "NEI GHBOURI NG NCA " / "MBMS_SA" / "MBSFN_AREA" /
" CURRENT_GEOGRAPHI CAL_COORDI NATE"

;55 TriggeringCriteriaType

TriggeringCriteriaType = {

cel | Change: Cel | Change

tracki ngAr eaChange: Tracki ngAr eaChange

pl mChange: Pl mChange

nmbrsSaChange: MonsSaChange

nbsf nAr eaChange: Mosf nAreaChange

peri odi cReport: Periodi cReport

travel | edDi stance: Travel | edDi stance

vertical AppEvent: Verti cal AppEvent

geogr aphi cal AreaChange: GCeogr aphi cal AreaChange

? vaI i dPeriod: [+ Schedul edCommuni cationTine]; The |list of the scheduled time intervals for the
reporting in formof day of the week and/or time period.

}

;7 Cell Change

Cel | Change = {
? anyCel | Change: BaseTri gger
? enterSpecificCells: SpecificCells
? exitSpecificCells: SpecificCells

}

;7 SpecificCells
SpecificCells = {
triggerld: Triggerld
cells: [* Cellld]

}

;55 Tracki ngAr eaChange
Tracki ngAr eaChange = {

ESIESEEN NS EESEES EENEENEEN]

ETSI



3GPP TS 24.545 version 18.4.0 Release 18 92

? anyTracki ngAr eaChange: BaseTri gger
? enter Speci ficTracki ngAreas: SpecificTracki ngAreas
? exitSpecificTracki ngAreas: SpecificTracki ngAreas

}

; Speci ficTracki ngAreas
Speci ficTracki ngAreas = {
triggerld: Triggerld
tracki ngAreas: [* Tald]

}

;7 Pl mChange

Pl mChange = {
? AnyPl mChange: BaseTri gger
? EnterSpecificPlms: SpecificPlms
? ExitSpecificPlms: SpecificPlms

}

i, SpecificPlms
SpecificPlms = {
triggerld: Triggerld
plms: [* Pl mmld]

77, MonsSaChange

MomsSaChange = {
? anyPl mChange: BaseTri gger
? enterSpecificPlms: SpecificMmsSas
? exitSpecificPlms: SpecificMnsSas

}

., SpecificMnsSas
Speci fi cMonsSas = {
triggerld: Triggerld
nbnsSas: [* MonsSal d]
}

;7 Mosf nAreaChange

Mosf nAr eaChange = {
? anyPl mChange: BaseTri gger
? enter Speci fi cMisfnAreas: SpecificMsfnAreas
? exitSpecificPlm: SpecificMsfnAreas

}

Speci fi cMosf nAr eas
Speci fi cMisfnAreas = {
triggerld: Triggerld
mbsf nAreas: [* MosfnAreal d]

}

;;; Periodi cReport
Peri odi cReport = {
triggerld: Triggerld
interval: U nteger

}

Travel | edDi st ance

Travel | edDi stance = {

triggerld: Triggerld
di stance: Ui nteger

}

;;; Vertical AppEvent

Vertical AppEvent = {
? initial LogOn: BaseTrigger
? | ocConfi gRecei ved: BaseTri gger
? anyQ her Event: BaseTri gger

}

;7 Geogr aphi cal AreaChange
Geogr aphi cal AreaChange = {
? AnyGeoAr eaChange: BaseTrigger
? EnterSpecificGeoAreas: SpecificCGeoAreas
? ExitSpecificGeoAreas: SpecificCGeoAreas
}

., Speci ficCGeoAreas
Speci fi cGeoAreas = {
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triggerld: Triggerld
geoAreas: [* Geographi cArea]

Schedul edConmuni cati onTi me
;;+ Represents the scheduled tine interval.

Schedul edConmmruni cationTinme = {

? daysOf Week: [1*6 DayOf Week] ; ldentifies the day(s) of the week. If absent, it indicates every
day of the week.

? timeOf DayStart: Ti meCf Day

? ti meOf DayEnd: Ti meCf Day

}

i DayOf Week

;;+ Integer between and including 1 and 7 denoting a weekday. Value 1 shall indicate Mdnday, and the
subsequent weekdays shall be indicated with the next higher nunbers, so value 7 shall indicate
Sunday.

DayOf ek = 1..7

v Ti meOf Day

7+ String with format partial-tine or full-tinme as defined in clause 5.6 of | ETF RFC 3339.
Exanpl es, 20:15:00, 20:15:00-08:00 (for 8 hours behind UTCQ).

Ti meOf Day = text

;7 Request edLocation

Request edLocation = {

val Tgt Ues: [* Val Target Ue]

? locationType: Accuracy

? request edLocAccessType: [* Locati onAccessTypeType]
? request edPosMet hod: [* Positi oni ngMet hodType]

}

;7 Locati onReport
Locati onReport = {

val Tgt Ue: Val Tar get Ue
triggerlds: [* Triggerld]
| oclnfo: Locationlnfo

}

.., Locationlnfo

Locationlnfo = {

? cellld: Cellld

? nei ghbouringCelllds: [* Cellld]

? nmbrmsSal d: MonsSal d

? nbsfnAreal d: MsfnAreal d

? current Coordi nate: Geographi cal Coordi nat es
}

;;; BaseTrigger
BaseTrigger = {
triggerld: Triggerld

;55 Triggerld
;;+ Unique identifier of a trigger.
Triggerld = text

i, Val Tar get Ue
;;+ Represents information identifying a VAL user ID or a VAL UE ID.
val Userld = {

val Userld: text ; Unique identifier of a VAL user.

}

val Ueld = {

val Uel d: text ; Unique identifier of a VAL UE.

}

Val TargetUe = val Userld / val Ueld

., Uinteger

;;+ Unsigned Integer, i.e. only value 0 and integers above 0 are perm ssible.

U nteger = int .ge O

i, Geographi cArea

.+ Geographic area specified by different shape.

Geogr aphi cArea = Point / PointUncertaintyGrcle / PointUncertaintyEllipse / Polygon / PointAltitude
/ PointAltitudeUncertainty / EllipsoidArc
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7, GADShape

;;+ Common base type for GAD shapes.
GADShape = {

shape: Support edGADShapes

}

;5 Point
i+ Ellipsoid Point.
Point = {
~GADShape
poi nt: Geographi cal Coordi nat es
}

;5 PointUncertaintyGircle

;;+ Ellipsoid point with uncertainty circle.

Poi nt UncertaintyCrcle = {
~GADShape
poi nt: Geographi cal Coordi nat es
uncertainty: Uncertainty

}

;5. PointUncertaintyEl|lipse

i+ Ellipsoid point with uncertainty ellipse.

Poi nt Uncertai ntyEl | i pse = {
~GADShape
poi nt: Geographi cal Coordi nat es
uncertaintyEl | i pse: UncertaintyEllipse
confidence: Confidence

}

;75 Polygon
;;+ Pol ygon.
Pol ygon = {
~GADShape
poi ntList: PointList
}

7, PointAltitude

i+ Ellipsoid point with altitude.
PointAl titude = {

~GADShape

poi nt: Geogr aphi cal Coor di nat es
altitude: Altitude

}

5, PointAltitudeUncertainty

;;+ Ellipsoid point with altitude and uncertainty ellipsoid.

Poi nt Al titudeUncertainty = {
~GADShape
poi nt: Geographi cal Coordi nat es
altitude: Altitude
uncertaintyEl |ipse: UncertaintyEl lipse
uncertaintyAl titude: Uncertainty
confidence: Confidence

; Ellipsoi dArc

i+ Ellipsoid Arc.

EllipsoidArc = {
~GADShape
poi nt: Geographi cal Coordi nat es
i nner Radi us: | nner Radi us
uncertai ntyRadi us: Uncertainty
of f set Angl e: Angle
i ncl udedAngl e: Angl e
confidence: Confidence

}

;7 Geogr aphi cal Coor di nat es
;; + Geographi cal coordinates.
CGeogr aphi cal Coordi nates = {
lon: -180.0..180.0
lat: -90.0..90.0
}

;55 UncertaintyEllipse
;;+ Ellipse with uncertainty.
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UncertaintyEllipse = {
sem Maj or: Uncertainty
sem M nor: Uncertainty
orientationMajor: Oientation

}

;5. PointList
;;+ List of points.
Poi nt Li st = [3*15 Ceogr aphi cal Coor di nat es]

i, Altitude
;;+ I'ndicates value of altitude.
Al titude = -32767.0..32767.0

7y Angle
;;+ I'ndicates val ue of angle.
Angle = 0..360

;7 Uncertainty
;;+ Indicates val ue of uncertainty.
Uncertainty = float32 .ge O

i Orientation
.+ Indicates value of orientation angle.
Orientation = 0..180

.., Confidence
..+ Indi cates val ue of confidence.
Confidence = 0..100

;77 I nner Radi us
;;+ Indicates value of the inner radius.
I nner Radi us = (0..327675) .and int32

;s Support edGADShapes
.+ Indicates supported GAD shapes.

Suppor t edGADShapes = "PO NT" / " PO NT_UNCERTAI NTY_Cl RCLE" /
/ "PO NT_ALTI TUDE" / "PQO NT_ALTI TUDE_UNCERTAI NTY" / "ELLI PSO D _ARC" /

ETSI TS 124 545 V18.4.0 (2024-05)

" PO NT_UNCERTAI NTY_ELLI PSE" / "POLYGON'

"LOCAL_2D POl NT_UNCERTAI NTY_ELLI PSE' / "LOCAL_3D_PO NT_UNCERTAI NTY_ELLI PSO D' / text

vy Cellld
;;+ Unique identifier of a cell.
Cellld = text

Tal d
;;+ Unique identifier of
Tald = text

tracking area.

o]

Pl ml d
;;+ Unique identifier of a PLM\
Plmld = text

MonsSal d
7+ Unique identifier of a MBMS serving area.
MomsSal d = text

Mosf nAreal d

7+ Unique identifier of a MBSFN area.
MosfnAreald = text

B.3.1.6 Media Types

The mediatype for atrigger configuration or location report configuration shall be "application/vnd.3gpp.seal-location-

configuration+chor".

The mediatype for alocation information or location report shall be "application/vnd.3gpp.sea -location-info+cbor".

The media type for alocation area query shall be "application/vnd.3gpp.seal -location-area-query+cbor".

The mediatype for alocation areainformation shall be " application/vnd.3gpp.seal -l ocation-area-info+chbor".
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B.3.1.7 Media Type registration for application/vnd.3gpp.seal-location-
configuration+cbor

Type name: application

Subtype name: vnd.3gpp.seal -location-configuration+cbor
Required parameters. none

Optional parameters: none

Encoding considerations. Must be encoded as using IETF RFC 8949 [26]. See "L ocationReportConfiguration” datatype
in B.2.3.2 for details.

Security considerations: See Section 10 of IETF RFC 8949 [26] and Section 11 of IETF RFC 7252 [21].

Interoperability considerations: Applications must ignore any key-value pairs that they do not understand. This allows
backwards-compatible extensions to this specification.

Published specification: 3GPP TS 24.545 "L ocation Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”, available via http://www.3gpp.org/specs/numbering.htm.

Applications that use this media type: Applications supporting the SEAL location management procedures as described
in the published specification.

Fragment identifier considerations: Fragment identification is the same as specified for "application/cbor" mediatypein
IETF RFC 8949 [26]. Note that currently that RFC does not define fragmentation identification syntax for
"application/cbor".

Additional information:
Deprecated alias names for this type: N/A
Magic number(s): N/A
File extension(s): none
Macintosh file type code(s): none
Person & email address to contact for further information: <M CC name>, <MCC email address>
Intended usage: COMMON
Restrictions on usage: None
Author: 3GPP CT1 Working Group/3GPP_TSG_CT_WG1@LIST.ETSI.ORG

Change controller: <MCC name>/<M CC email address>

B.3.1.8 Media Type registration for application/vnd.3gpp.seal-location-
info+cbor

Type name: application

Subtype name: vnd.3gpp.seal -location-info+chor
Required parameters. none

Optional parameters. none

Encoding considerations: Must be encoded as using |ETF RFC 8949 [26]. See "L ocationReports' datatypein
clause B.2.3.19 for details.

Security considerations: See Section 10 of IETF RFC 8949 [26] and Section 11 of IETF RFC 7252 [21].
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Interoperability considerations. Applications must ignore any key-value pairs that they do not understand. This allows
backwards-compatible extensions to this specification.

Published specification: 3GPP TS 24.545 "L ocation Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”, available via http://www.3gpp.org/specs/numbering.htm.

Applications that use this media type: Applications supporting the SEAL location management procedures as described
in the published specification.

Fragment identifier considerations: Fragment identification is the same as specified for "application/cbor" mediatypein
IETF RFC 8949 [26]. Note that currently that RFC does not define fragmentation identification syntax for
"application/cbor".

Additional information:
Deprecated alias names for this type: N/A
Magic number(s): N/A
File extension(s): none
Macintosh file type code(s): none
Person & email addressto contact for further information: <MCC name>, <M CC email address>
Intended usage: COMMON
Restrictions on usage: None
Author: 3GPP CT1 Working Group/3GPP_TSG_CT_WG1@LIST.ETSI.ORG

Change controller: <M CC name>/<M CC email address>

B.3.1.9 Media Type registration for application/vnd.3gpp.seal-location-area-
guery+cbor

Type name: application

Subtype name: vnd.3gpp.seal -location-area-query+chbor
Required parameters. none

Optional parameters. none

Encoding considerations: Must be encoded as using IETF RFC 8949 [26]. See "L ocationAreaQuery" datatypein
clause B.3.1.3.2.1 for details.

Security considerations: See Section 10 of IETF RFC 8949 [26] and Section 11 of IETF RFC 7252 [21].

Interoperability considerations: Applications must ignore any key-value pairs that they do not understand. This allows
backwards-compatible extensions to this specification.

Published specification: 3GPP TS 24.545 "L ocation Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”, available via http://www.3gpp.org/specs/numbering.htm.

Applications that use this media type: Applications supporting the SEAL location management procedures as described
in the published specification.

Fragment identifier considerations: Fragment identification is the same as specified for "application/cbor” mediatypein
IETF RFC 8949 [26]. Note that currently that RFC does not define fragmentation identification syntax for
"application/cbor".

Additional information:

Deprecated alias names for this type: N/A
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Magic number(s): N/A
File extension(s): none
Macintosh file type code(s): none
Person & email addressto contact for further information: <MCC name>, <M CC email address>
Intended usage: COMMON
Restrictions on usage: None
Author: 3GPP CT1 Working Group/3GPP_TSG_CT_WG1@LIST.ETSI.ORG

Change controller: <M CC name>/<M CC email address>

B.3.1.10 Media Type registration for application/vnd.3gpp.seal-location-area-
info+cbor

Type name: application

Subtype name: vnd.3gpp.seal-location-area-info+cbor
Required parameters. none

Optional parameters: none

Encoding considerations: Must be encoded as using IETF RFC 8949 [26]. See "L ocationArealnfo”" datatypein
clause B.3.1.3.2.2 for details.

Security considerations. See Section 10 of IETF RFC 8949 [26] and Section 11 of IETF RFC 7252 [21].

Interoperability considerations: Applications must ignore any key-value pairs that they do not understand. This allows
backwards-compatible extensions to this specification.

Published specification: 3GPP TS 24.545 "L ocation Management - Service Enabler Architecture Layer for Verticals
(SEAL); Protocol specification”, available via http://www.3gpp.org/specs/numbering.htm.

Applications that use this media type: Applications supporting the SEAL location management procedures as described
in the published specification.

Fragment identifier considerations: Fragment identification is the same as specified for "application/cbor" mediatypein
IETF RFC 8949 [26]. Note that currently that RFC does not define fragmentation identification syntax for
"application/cbor".

Additional information:
Deprecated alias names for thistype: N/A
Magic number(s): N/A
File extension(s): none
Macintosh file type code(s): none
Person & email addressto contact for further information: <MCC name>, <M CC email address>
Intended usage: COMMON
Restrictions on usage: None
Author: 3GPP CT1 Working Group/3GPP_TSG_CT_WG1@LIST.ETSI.ORG

Change controller: <M CC name>/<M CC email address>
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B.4  Resource representation and APIs for location
reporting provided by SLM-C

B.4.1 SU_LocationReporting API provided by SLM-C

B.4.1.1 API URI

The CoAP URIs used in CoAP requests from SLM-S towards the SLM-C shall have the Resource URI structure as
defined in Annex C.1.1 of 3GPP TS 24.546 [29] with the following clarifications:

the <apiName> shall be "su-Ir-c";
the <apiVersion> shall be "v1"; and
the <api SpecificSuffixes> shall be set as described in clause B.4.1.2.

B.4.1.2 Resources

B4.1.2.1 Overview

{apiRoot}/su-Ir-c/<api-version>

4[/val-services J
‘[ KvalServiceld} }
{/trigger-configuration 1

Figure B.4.1.2.1-1: Resource URI structure of the SU_LocationReporting API provided by SLM-C

Table B.4.1.2.1-1 provides an overview of the resources and applicable CoAP methods.
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Table B.4.1.2.1-1: Resources and methods overview

Resource name Resource URI G Description
method
Trigger Configuration Ival-services/{valServiceld}/trigger- |GET Retrieve trigger configuration of
configuration the SLM-C for a given VAL
service, according to query
criteria.
PUT Update trigger configuration of the
SLM-C for a given VAL service,
according to query criteria.
DELETE Delete trigger configuration of the
SLM-C for a given VAL service,
according to query criteria.
Location /location GET Retrieve location information of
the SLM-C.
B.4.1.2.2 Resource: Trigger Configuration
B.4.1.2.2.1 Description

The Trigger Configuration resource alows a SLM-S to manage the trigger configuration of a SLM-C.

B.4.1.2.2.2

Resource Definition

Resource URI: {apiRoot}/su-Ir-c/<apiVer sion>/val-ser vices/{val Ser vicel d}/trigger -configur ation

Thisresource shall support the resource URI variables defined in the table B.4.1.2.2.2-1.

Table B.4.1.2.2.2-1: Resource URI variables for this resource

Name Data Type Definition
apiRoot string See Annex C.1.1 of 3GPP TS 24.546 [29].
apiVersion |string See clause B.3.1.1.
valServiceld [string Identifier of a VAL service.

B.4.1.2.2.3 Resource Standard Methods
B.4.1.2.23.1 GET

This operation retrieves the trigger configuration.

This method shall support the response data structures and response codes specified in table B.4.1.2.2.3.1-1.

Table B.4.1.2.2.3.1-1: Data structures supported by the GET Response payload on this resource

Data type P Cardinality Response Description
codes
LocationReportCo M 0.1 2.05 Content The trigger configuration information.
nfiguration
NOTE: The mandatory CoAP error status codes for the GET Request listed in table C.1.3-1 of
3GPP TS 24.546 [29] shall also apply.
B.4.1.2.2.3.2 PUT

This operation updates the trigger configuration.

This method shall support the request data structures specified in table B.4.1.2.2.3.2-1 and the response data structures
and response codes specified in table B.4.1.2.2.3.2-2.
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Table B.4.1.2.2.3.2-1: Data structures supported by the PUT Request payload on this resource

Data type P Cardinality Description
LocationReportCo M 1 Updated details of the trigger configuration.
nfiguration

Table B.4.1.2.2.3.2-2: Data structures supported by the PUT Response payload on this resource

Data type P Cardinality Response Description
codes
LocationReportCo (0] 1 2.04 Changed The trigger configuration updated
nfiguration successfully and the updated trigger
configuration may be returned in the
response.

shall also apply.

NOTE: The mandatory CoAP error status codes for the PUT method listed in table C.1.3-1 of 3GPP TS 24.546 [29]

B.4.1.2.2.3.3 DELETE

This operation deletes the trigger configuration.

This method shall support the response data structures and response codes specified in table B.4.1.2.2.3.3-1.

Table B.4.1.2.2.3.3-1: Data structures supported by the DELETE Response payload on this resource

Data type P Cardinality Response Description
codes
n/a 2.02 Deleted The trigger configuration is deleted.

NOTE:  The mandatory CoAP error status codes for the DELETE method listed in table C.1.3-1 of
3GPP TS 24.546 [29] shall also apply.

B.4.1.2.3 Resource: Location

B.4.1.2.3.1 Description

The Location resource alows a SLM-Sto retrieve the location information of a SLM-C.

B.4.1.2.3.2 Resource Definition

Resource URI: {apiRoot}/su-Ir-c/<apiVersion>/location

This resource shall support the resource URI variables defined in the table B.4.1.2.3.2-1.

Table B.4.1.2.3.2-1: Resource URI variables for this resource

Name Data Type

Definition

apiRoot string

See Annex C.1.1 of 3GPP TS 24.546 [29].

apiVersion _|[string

See clause B.4.1.1.

B.4.1.2.3.3 Resource Standard Methods

B.4.1.2.3.3.1 GET

This operation retrieves the location information.

This method shall support the request and response data structures. The request codes specified in table B.4.1.2.3.3-1

and response codes specified in table B.4.1.2.3.3-2.
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Table B.4.1.2.3.3.3-1: Data structures supported by the GET Request payload on this resource

Data type P Cardinality Description

Requested Location M 1 The location information based on the request from the
SLM-S.

Table B.4.1.2.3.3-2: Data structures supported by the GET Response payload on this resource

Data type P Cardinality Response Description
codes
LocationReport M 0.1 2.05 Content The location information of the SLM-C.

NOTE:  The mandatory CoAP error status codes for the GET Request listed in table C.1.3-1 of
3GPP TS 24.546 [29] shall also apply.

B.4.1.3 Data Model

B.4.1.3.1 General

Table B.4.1.3.1-1 specifies the data types defined specifically for the SU_LocationReporting API service provided by
SLM-C.

Table B.4.1.3.1-1: SU_LocationReporing API provided by SLM-C specific Data Types

Data type Section Description Applicability
defined

ValTargetUe B.2.1 Information identifying a VAL user
ID or VAL UE ID.

GeographicArea B.2.1 Defines a geographical area.

BaseTrigger B.2.3.1 The unique identity of the trigger
criterion.

LocationReportConfiguration B.2.3.2 The configuration for location
reporting.

TriggeringCriteriaType B.2.3.3 The triggering criteria of location
reporting.

CellChange B.2.3.4 The triggers of cell change.

SpecificCells B.2.3.5 The specific cell list.

TrackingAreaChange B.2.3.6 The triggers of tracking area
change.

SpecificTrackingAreas B.2.3.7 The specific tracking are list.

PImnChange B.2.3.8 The triggers of PLMN change.

SpecificPImns B.2.3.9 The specific PLMN list.

MbmsSaChange B.2.3.10 The triggers of MBMS serving
area change.

SpecificMbmsSas B.2.3.11 The specific MBMS serving area
list.

MbsfnAreaChange B.2.3.12 The triggers of MBSFN area
change.

SpecificMbsfnAreas B.2.3.13 The specific MBSFEN are list.

PeriodicReport B.2.3.14 The trigger of periodical reporting.

TravelledDistance B.2.3.15 The trigger of travelled distance.

VerticalAppEvent B.2.3.16 The triggers of specific vertical
application events.

GeographicalAreaChange B.2.3.17 The triggers of geographical area
change.

SpecificGeoAreas B.2.3.18 The specific list of geographical
areas.

LocationReport B.2.3.19 The location report information.

LocationInfo B.2.3.20 The location information.
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Table B.4.1.3.1-2 specifies the simple data types defined specifically for the SU_LocationReporting APl service
provided by SLM-C.

Table B.4.1.3.1-2: SU_LocationReporing API provided by SLM-C specific Simple Data Types

Data type Section Description
defined

Uinteger B.2.1 Information identifying a VAL user ID or VAL UE ID.
Triggerld B.2.4 String representing a unique identifier of a trigger criterion.
Cellld B.2.4 String representing a unique identifier of a cell.
Tald B.2.4 String representing a unique identifier of a tracking area.
Pimnid B.2.4 String representing a unique identifier of a PLMN.
MbmsSald B.2.4 String representing a unique identifier of a MBMS serving area.
MbsfnAreald B.2.4 String representing a unique identifier of a MSEN area.

Table B.4.1.3.1-3 specifies the enumerations defined specifically for the SU_LocationReporting APl service provided
by SLM-C.

Table B.4.1.3.1-3: SU_LocationReporing API provided by SLM-C specific Enumeration

Data type Section Description
defined
Accuracy B.2.5 The accuracy of location information.

B.4.1.4 Error Handling

General error responses are defined in clause C.1.3 of 3GPP TS 24.546 [23].
B.4.1.5 CDDL Specification

B.4.15.1 Introduction

The datamodel described in clause B.4.1.3 shall be binary encoded in the CBOR format as described in
IETF RFC 8949 [26].

Clause B.4.1.5.2 uses the Concise Data Definition Language described in IETF RFC 8610 [28] and provides
corresponding representation of the SU_L ocationReporting API provided by SLM-C data model.

B.4.15.2 CDDL document

Locat i onReport Confi guration
;;+ Represents Location reporting configuration infornation.
Locat i onReport Configuration = {
val Tgt Ues: [* Val Target Ue]
| ocati onType: Accuracy
? triggeringCriteria: [* TriggeringCriteriaType]
? mni mum nterval Length: U nteger

}

;' Accuracy
Accuracy = "CURRENT_SERVING NCG " / "NEI GHBOURING NCG " / "MBMS_SA" / "MBSFN_AREA" /
" CURRENT_GEOGRAPHI CAL_ COORDI NATE"

;7 TriggeringCriteriaType
TriggeringCriteriaType = {

? cel | Change: Cel | Change
tracki ngAr eaChange: Tracki ngAr eaChange
pl mChange: Pl mChange
nbrsSaChange: MonsSaChange
nmbsf nAr eaChange: Msf nAreaChange
peri odi cReport: Peri odi cReport
travel | edDi stance: Travel |l edDi stance
vertical AppEvent: Verti cal AppEvent
geogr aphi cal AreaChange: Geogr aphi cal AreaChange

N ) ) ) ) N ) )
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? validPeriod: [+ Schedul edComuni cationTinme]; The list of the scheduled time intervals for the
reporting in formof day of the week and/or time period.

;7 Cell Change

Cel | Change = {
? anyCel | Change: BaseTrigger
? enterSpecificCells: SpecificCells
? exitSpecificCells: SpecificCells

}

;7 SpecificCells
SpecificCells = {
triggerld: Triggerld
cells: [* Cellld]

}

; Tr acki ngAr eaChange

Tracki ngAr eaChange = {
? anyTracki ngAr eaChange: BaseTri gger
? enter Speci ficTracki ngAreas: SpecificTracki ngAreas
? exitSpecificTracki ngAreas: SpecificTracki ngAreas

}

;7. Speci ficTracki ngAr eas
Speci fi cTracki ngAreas = {
triggerld: Triggerld
tracki ngAreas: [* Tald]
}

;7 Pl mmChange

Pl mChange = {
? AnyPl mChange: BaseTri gger
? EnterSpecificPlms: SpecificPlms
? ExitSpecificPlms: SpecificPlms

}

;7 SpecificPl ms
SpecificPlms = {
triggerld: Triggerld
pl ms: [* Pl mld]

;5 MonsSaChange

MonsSaChange = {
? anyPl mChange: BaseTri gger
? enterSpecificPlms: SpecificMnsSas
? exitSpecificPl ms: SpecificMnsSas

}

;7 SpecificMnsSas

Speci fi cMonsSas = {
triggerld: Triggerld
nmbsSas: [* MonsSal d]

}

; Mosf nAr eaChange

Mosf nAr eaChange = {
? anyPl mChange: BaseTri gger
? enter Speci fi cMsfnAreas: Specifi cMisfnAreas
? exitSpecificPl m: SpecificMsfnAreas

}

;7 SpecificMsfnAreas
Speci fi cMdsfnAreas = {
triggerld: Triggerld
nbsfnAreas: [* MsfnAreal d]

}

;; Periodi cReport
Peri odi cReport = {
triggerld: Triggerld
interval : U nteger

}

;75 Travel | edDi st ance
Travel | edDi stance = {
triggerld: Triggerld
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di stance: Ui nteger

}

;75 Vertical AppEvent

Vertical AppEvent = {
? initial LogOn: BaseTrigger
? locConfi gRecei ved: BaseTrigger
? anyQ her Event: BaseTrigger

}

;7 Geographi cal AreaChange
Geogr aphi cal AreaChange = {
? AnyGeoAr eaChange: BaseTri gger
? Enter SpecificGeoAreas: SpecificCGeoAreas
? ExitSpecificGeoAreas: SpecificGeoAreas
}

; Speci fi cGeoAr eas
Speci fi cGeoAreas = {
triggerld: Triggerld
geoAreas: [* Geographi cArea]

;s Schedul edComruni cati onTi ne
;;+ Represents the scheduled tine interval.

Schedul edCommuni cati onTi ne = {

? daysOf Week: [1*6 DayOf Week] ; ldentifies the day(s) of the week. If absent, it indicates every
day of the week.

? timeOf DayStart: Ti meCf Day

? ti meOf DayEnd: Ti meCf Day

}

i DayOf Week

77+ Integer between and including 1 and 7 denoting a weekday. Value 1 shall indicate Monday, and the
subsequent weekdays shall be indicated with the next higher nunbers, so value 7 shall indicate
Sunday.

DayOf Week = 1..7

i Ti meOf Day

;;+ String with fornmat partial-tine or full-tine as defined in clause 5.6 of | ETF RFC 3339.
Exanpl es, 20:15:00, 20:15:00-08:00 (for 8 hours behind UTC).

Ti meOf Day = text

vy 1 AccessTypeType
AccessType = "3GPP_ACCESS"' / "NON_3GPP_ACCESS' / text

;;; Posi tioni ngMet hodType

AccessType = "CELLID' / "ECID' / "OTIDOA" / "BAROVETRI C_PRESSURE" / "W.AN' / "BLUETOOTH' / "MBS" /
"MOTI ON_SENSOR' / "DL_TDQA" / "DL_AOD' / "MJULTI-RTT" / "NR.ECI D' / "UL_TDOA" / "UL_AQA" /
"NETWORK_SPECI FI C' / text

Locati onReport
Locati onReport = {
val Tgt Ue: Val Tar get Ue
triggerlds: [* Triggerld]
I ocl nfo: Locationlnfo

}

;;; Locationlnfo

Locationlnfo = {

? cellld: Cellld

? nei ghbouringCelllds: [* Cellld]

? nbnmsSal d: MonsSal d

? nbsfnAreald: MsfnAreald

? current Coordi nate: Geogr aphi cal Coor di nat es

}

;; BaseTrigger
BaseTrigger = {
triggerld: Triggerld

i, Triggerld
i+ Unique identifier of a trigger.
Triggerld = text
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., Val Tar get Ue
;;+ Represents infornation identifying a VAL user ID or a VAL UE ID.
val Userld = {

val Userl d: text ; Unique identifier of a VAL user.
}
val Ueld = {
val Uel d: text ; Unique identifier of a VAL UE
}
Val TargetUe = val Userld / val Ueld
Ui nt eger
7+ Unsigned Integer, i.e. only value O and integers above O are perm ssible.

U nteger = int .ge O

CGeogr aphi cArea
;;+ CGeographic area specified by different shape.
Geogr aphi cArea = Point / PointUncertaintyGCrcle / PointUncertaintyEllipse / Polygon / PointAltitude
/ PointAltitudeUncertainty / EllipsoidArc

i, GADShape

;;+ Common base type for GAD shapes.
GADShape = {

shape: SupportedGADShapes

}

oo, Point
;;+ Ellipsoid Point.
Point = {
~GADShape
poi nt: Geographi cal Coor di nat es
}

;7 PointUncertaintyGircle
i+ Ellipsoid point with uncertainty circle.
Poi nt UncertaintyCrcle = {

~GADShape

poi nt: Geogr aphi cal Coor di nat es

uncertainty: Uncertainty

}

;75 PointUncertaintyEllipse
i+ Ellipsoid point with uncertainty ellipse.
Poi nt Uncertai ntyEl i pse = {
~GADShape
poi nt: Geographi cal Coor di nat es
uncertaintyEl lipse: UncertaintyEl lipse
confidence: Confidence

}

;5 Polygon
;;+ Pol ygon.
obj ecvs = {
poi ntList: PointlList
}

Pol ygon = {
~GADShape
poi ntLi st: PointList
}

;5 PointAltitude

;;+ Ellipsoid point with altitude.
PointAltitude = {

~GADShape

poi nt: Geographi cal Coordi nat es
altitude: Atitude

}

;;; PointAltitudeUncertainty
;;+ Ellipsoid point with altitude and uncertainty ellipsoid.
Poi nt Al titudeUncertainty = {

~GADShape

poi nt: Geographi cal Coordi nat es

altitude: Atitude

uncertaintyEl lipse: UncertaintyEllipse

uncertaintyAltitude: Uncertainty
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confidence: Confidence

}

;7 EllipsoidArc

i+ Ellipsoid Arc.

EllipsoidArc = {
~GADShape
poi nt: Geogr aphi cal Coordi nat es
i nner Radi us: | nner Radi us
uncertai ntyRadi us: Uncertainty
of fset Angl e: Angle
i ncl udedAngl e: Angl e
confidence: Confidence

}

., Geographi cal Coordi nat es
;;+ Geographi cal coordinates.
Ceogr aphi cal Coordi nates = {
lon: -180.0..180.0
lat: -90.0..90.0

}

;7 UncertaintyEllipse
;;+ Ellipse with uncertainty.
UncertaintyEl lipse = {
sem Maj or: Uncertainty
sem M nor: Uncertainty
orientationMajor: Orientation

}

7, PointlList
;;+ List of points.
Poi nt Li st = [ 3*15 Geographi cal Coor di nat es]

;o Altitude
;;+ I'ndicates value of altitude.
Al titude = -32767.0..32767.0

;5. Angle
;;+ I'ndicates val ue of angle.
Angle = 0..360

;75 Uncertainty
;;+ Indicates value of uncertainty.
Uncertainty = float32 .ge O

;7. Orientation
;;+ Indicates value of orientation angle.
Oientation = 0..180

;;; Confidence
;;+ Indicates val ue of confidence.
Confidence = 0..100

;77 I nner Radi us
;;+ Indicates value of the inner radius.
I nner Radi us = (0..327675)

;7 Support edGADShapes
;;+ Indicates supported GAD shapes.

Suppor t edGADShapes = "PO NT" / " PO NT_UNCERTAI NTY_Cl RCLE" /
/ "PO NT_ALTI TUDE" / "PO NT_ALTI TUDE_UNCERTAI NTY" / "ELLI PSO D_ARC" /

ETSI TS 124 545 V18.4.0 (2024-05)

" PO NT_UNCERTAI NTY_ELLI PSE" / " POLYGON'

"LOCAL_2D POl NT_UNCERTAI NTY_ELLI PSE" / "LOCAL_3D PO NT_UNCERTAI NTY ELLIPSO D' / text

vhs Cellld
;;+ Unique identifier of a cell.
Cellld = text

;i Tald

;;+ Unique identifier of a tracking area.
Tald = text

;s Plmld

;;+ Unique identifier of a PLM\.
Plmld = text

;5. MonsSald

;;+ Unique identifier of a MBMS serving area.
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MonsSal d = text

Mosf nAr eal d
;;+ Unique identifier of a MBSFN area.
Mosf nAreal d = text

B.4.1.6 Media Types

See clause B.3.1.6.
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Annex C (Informative):
IANA UDP port registration form

This annex contains information to be provided to IANA for SEAL Off-network L ocation Management Protocol
(SLMP) UDP port registration. The following information is to be used to register SLMP user port number and service
name in the "lIANA Service Name and Transport Protocol Port Number Registry” and specifically " Service Name and
Transport Protocol Port Number Registry”. This registration form can be found at: https://www.iana.org/form/ports-

Services.

Assignee Name

<MCC name>

Assignee E-mail

<MCC email address>

Contact Person

<MCC name>

Contact E-mail

<MCC email address>

Resources required

Port number and service name

Transport Protocols UDP
Service Code
Service Name SLMP

Desired Port Number

Description

Service Enabler Architecture Layer for Verticals (SEAL) Off-network Location
Management Protocol (SLMP) isa 3GPP control protocol used by a SEAL

L ocation Management Client (SLM-C) hosted on a User Equipment (UE).

SLMP facilitates the SEAL location management service functionality between
SLM-C hosted on UEs communicating using | P using asingle physical network
segment, separated from Internet and any other |P network. The network
segment is wireless network segment and UEs are mobile devices.

Reference

3GPP TS 24.545

Defined TXT keys

N/A

If broadcast/multicast is used, how
and what for?

SLMP does not used broadcast/multicast.

If UDP isrequested, please
explain how traffic islimited, and
whether the protocol reacts to
congestion.

The number of SLMP messages that need to be sent between SEAL Location
Management clients (SLM-C) depends upon the number of members of the
SEAL group. SLMP employs a message control mechanism which includes a
back-off mechanism to defer transmission of another SLMP message once a
SLMP message is received. SLMP implements a timer-based mechanism once
a SLMP message is sent waiting for SLM P message response. SLMP controls
the number of messages transmitted within a certain, configurable amount of
time, thus averting congestion. At maximum afew SLMP messages per second
are expected in communication between SLMP clients. SLMP does not support
any reaction to congestion.

If UDP isrequested, please
indicate whether the serviceis
solely for the discovery of hosts
supporting this protocol.

SLMP s not used solely for discovery of hosts supporting this protocol.

Please explain how your protocol
supports versioning.

SLMP does not support versioning.

If your request is for more than
one transport, please explainin

N/A
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detail how the protocol differs
over each transport.

Please describe how your protocol
supports security. Note that
presently thereisno IETF
consensus on when it is
appropriate to use a second port
for an insecure version of a
protocol.

SLMP does not support security. SLMP relies on the security mechanisms of
the lower layers.

Please explain why a unique port
assignment is necessary as
opposed to a port in range (49152-
65535) or existing port.

Asagenera principle, 3GPP protocols use assigned User Ports, e.g. GTP-C
uses UDP port number 2123, GTP-U uses UDP port number 2152, S1IAP uses
SCTP port number 36412, X2AP uses SCTP port number 36422, WLCP uses
36411. A dynamic port number (i.e. 49152 to 65535) cannot be used for the
SLMP because of the nature of communication on asingle physical network
segment, separated from Internet and any other |P network. The requirement of
SLMP to continuously listen for incoming messages needs an always active
listener port. Thereisno local server that is administering the use of
emphemeral portsin the SLMP architecture, so there would be no way for one
SLMP client to know that a port is aready being used by another SLMP client.

Please explain the state of
development of your protocol.

Protocol standard definition. No implementation exists yet.

If SCTPisrequested, isthere an
existing TCP and/or UDP service
name or port number assignment?
If yes, provide the existing service
name and port number.

N/A

What specific SCTP capability is
used by the application such that a
user who has the choice of both
TCP (and/or UDP) and SCTP
ports for this application would
choose SCTP? See RFC 4960
section 7.1.

N/A

Please provide any other
information that would be hel pful
in understanding how this protocol
differs from existing assigned
services

This protocol is between the UES communicating using |P over asingle
physical network segment, separated from Internet and any other 1P network.
SEAL location management service functionality offered by the SLM clients
(SLM-C) hosted by the UEs is to support vertical applications (e.g. V2X) over
the 3GPP system. The need of listening for incoming messages requires an
active listener port.

This differs from existing protocols in 3GPP where UDP ports have been
reguested, as those protocols have been either between the UE and network or
between network elements.

NOTE:

The UDP port humber of SLMP has been assigned by 3GPP rather than IANA using a 3GPP alocated

port number as specfied by 3GPP TS 29.641 [34].
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Annex C (normative):

Counters

C.1 General

This clause provides a brief description of the counters used in this specification.

C.2  Off-network counters

Thetable C.2-1 lists the counters used by off-network procedures, their default upper limits and the action to take upon
reaching the upper limit. The counters start at 1.

Table C.2-1: Off-network counters

Counter Upper Limit Associated timer Upon reach_ln_g the
upper limit
C1l01 Default value: 5 T101 Stop timer T101.
(waiting for
ack/resp) Maximum value:
implementation
dependent
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Annex D (informative):
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