ETSI TS 123 287 v17.5.0 (2023-01)

. “E'-“:"::--—

TECHNICAL SPECIEICATION

5G;
Architecture enhancements for 5G System (5GS)
to support Vehicle-to-Everything (V2X) services
(3GPP TS 23.287 version 17.5.0 Release 17)

H°56

A GLOBAL INITIATIVE



3GPP TS 23.287 version 17.5.0 Release 17 1 ETSI TS 123 287 V17.5.0 (2023-01)

Reference
RTS/TSGS-0223287vh50

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:
http://www.etsi .org/standards-search

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

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal .etsi.org/TB/ET Sl Deliverabl eStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https:.//portal .etsi.org/Peopl e/ 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-vul nerability-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 2023.
All rights reserved.

ETSI


http://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 23.287 version 17.5.0 Release 17 2 ETSI TS 123 287 V17.5.0 (2023-01)

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

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" 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/
http://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 23.287 version 17.5.0 Release 17 3 ETSI TS 123 287 V17.5.0 (2023-01)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
1= 11 o TSRS 6
1 o0 o< TP P URUP PRSPPSO 7
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 7
3 Definitions and @DDreVILiONS..........coiieieeiee ettt 8
31 D= T aT] (0] TP P TR PRTUPTPPURRSI 8
3.2 ADDIEVIBLIONS ...ttt et bbbt a et e e e b e sh e e b e b e e he e s e e e e besheeb e e Rt e R e et e e e bt sheebenneeneennen 9
4 Architecture MOdel aNd COMCEPLS ........c.eruiiiiriirierieie ettt r b e e en e nenn e s 10
4.1 GENEIEl CONCEPL ...ttt ettt ettt sttt b e et b e et b e s e h e bt s e e bt e b e r e e bt e E e s e e Rt e b e e e ae e b e s e e neebene e st eb e st et ebenneneeee 10
4.2 Architectural referenCe MOTEL ...........ooiiieeeee ettt et e st sneene e e eneees 10
421 PC5 and Uu based V2X architecture reference MOode ...........coooeeieieieie e 10
4211 Non-roaming 5G System architecture for V2X communication over PC5 and Uu reference points....10
4212 Roaming 5G System architecture for V2X communication over PC5 and Uu reference points........... 11
42.1.3 Inter-PLMN 5G System architecture for V2X communication over PC5 reference point.................... 12
422 AF-based service parameter provisioning for V2X communiCationS...........ccovveeeeeeeieeseesieeieeeeseeseeneens 12
4.2.3 REFEIENCE POINES ....eeteetieeee ettt e st e e e e e e estesaeesaeesaeesaeenseeneeeneeeseessaesteesseessenseenseennennes 12
424 SErVICE-DASE INTEITACES ...ttt bbbt b bt ene e e enas 13
4.3 Architecture reference model for interworking With EPSV2X..........oovriie i 13
44 FUNCEIONGl ENEITIES ...ttt et sttt h e et e s e e teseeebe s aeeaeene e e e seeseeebesneeneeneaneenes 14
44.1 U] =SOReanrene o, % W< B 8 LW Pa B A5 0 B VS 5 B vl ¥ 1P N I RS ORPt 14
4.4.2 O SR 15
443 WV 2X APPHICALTION SEIVEN ...ttt sttt b et b et b b st bt et e et eb et eb e b 15
444 AMF.....inc b L WL LD LG QLN L Lad ML &M dZ L e 15
445 UDNDbs://standards.iteh.arlcataloglstandards/sist/0aQ 704523 :80a-4b0a-8008 cvcerrciiiencns 15
4.4.6 UDR....ccorrernnnga 1.1 90 2l /o taiadaad R 2w 28R uiid Feafra a0 2B ald dereerecersmsrecersmsresesssssesessnssesensnnne 16
4.4.7 N LSS 16
4.4.8 N OSSOSO 16
5 High level functionality and fEAIUMNES ...........ccueiiieieeer e 16
51 Authorization and Provisioning for V2X COMMUNICALTIONS..........ccueereirierieinerieeste et seenens 16
511 (€71 PR 16
512 Authorization and Provisioning for V2X communications over PC5 reference point...........ccocecvevecnenes 17
5121 POlicy/Parameter ProViSIONING .........coiueieeriieerteeee ettt eb e e b e e b e e ebesbe e ebesae e ebesrennenens 17
51.2.2 Principles for applying parameters for V2X communications over PC5 reference point ..................... 18
5.1.3 Authorization and provisioning for V2X communications over Uu reference point...........cccccveeeveverieeneen. 20
5131 PoliCy/Parameter ProVISIONING ......ccceiieieeiee st este et eteeteseesseesee e estessesessseesseesseesseensesssessenssenssenssees 20
52 WV 2X COMIMUNICELTON ...ttt sttt ettt b bt sa e bt e e s e e s b e bt she e b e e e e s e s e e e b e bt eheeh e e Rt e n e e b e nbeabeeneean e e ennenes 20
521 V2X communication over PC5 referenCe POINT.........ccooveiieie et 20
5211 LC T o1 =TT 20
5212 Broadcast mode communication over PC5 reference POiNt .........cccoeveerereieneneiese e 21
5213 Groupcast mode communication over PCS referenCe POINt...........coveeeeririeeneneenereeseseese s 21
5214 Unicast mode communication over PC5 referenCe POINt ...........coeveeiirieeneneeseseeeseeeeee e 22
5215 [P addreSS @llOCEIION .....c..oieeieeieeee ettt et st a et e e e et e e e tesneene e e e e e 23
522 V2X communication over UU referenCe POINL ..o 23
5221 V22X COMMUNICALTON VIA UNICASE .....coueeeeriesieeieetceeeie et e e e e seeste s ne e e e e esesaeseesbesneeneeneeneenes 23
523 V2X communication over PC5 or Uu reference POINt..........cvieveeeneesiese e see s 24
5231 LC T o1 - TSRS 24
5.3 V2X APPIICALiON SEIVEr QISCOVENY......cctieiiieieeieiie e st e st este e et e st e e te e e estessaesaeesaeesseensesseesseanseenseensesneessenssens 24
531 (CT= 0T o SO PRSP 24
5.3.2 Multiple V2X Application Server and Localized V2X Application Server discovery and routing............. 25
54 QoS handling for V22X COMMUNICELION..........ccveieeieieeeeeseesteeieeteseeseeseesteeseeseesseesseesseesseenseessessessseessenssees 25
54.1 QoS handling for V2X communication over PC5 reference POint .........coeoeeereenenieiesenee e 25

ETSI



3GPP TS 23.287 version 17.5.0 Release 17 4 ETSI TS 123 287 V17.5.0 (2023-01)

5411 1001 127 o [ SRR 25
54111 GENETEl OVEIVIBW. ...ttt ettt sttt et e e e se e beseeebeeseeneenee e e beseeesesbesaeeneeneenseneens 25
54112 Deriving PC5 QoS parameters and assigning PFl for PC5 QOS FIOW ........cccovveirineininiecnene 27
54.1.1.3 Handling of PC5 QoS Flows based on PC5 QOS RUIES .........ccoiiiiiirieeee e 27
54114 e Ol o A T S P 29
54.1.2 QoS handling for broadcast mode V2X communication over PC5 reference point..........c.cccceeceevveeneen. 29
54.1.3 QoS handling for groupcast mode V2X communication over PC5 reference point...........ccccceecvevveennen. 30
54.14 QoS handling for unicast mode V2X communication over PC5 reference point...........cccceveeeeceereennen. 30
54.2 R O @ oSy o= =101 (= £ T PRSP STRPR 30
5421 O ] RPN 30
54.22 PCS FIOW Bit REIES. ... eieeieiiieeieeie ettt ettt et te et et e seebeseeebesseeneeneensesbesaeesesneenseneens 30
54.23 PCB Link Aggregated Bit RELES.........c.coiiiiieiiieeete sttt ettt st sb e et sb e s ebesresnenea 31
5424 RENGE ... e e 31
54.25 DEFAUIT VBIUBS. ...ttt ettt sttt et e st e seeseesbesaeeeeeneenee s e nseseesaeeneeneeneeseens 31
54.3 PCS5 QOS Chalr@CLENTSHICS.....veveeeeeeeeeeeie sttt st et sttt et eae e e e e e eeseesbesaeebesseeneeeeseeseeseeeseeneenseseeas 31
5431 LT 07 SO 31
5432 LRSS o [0 ol I o< PRSPPI 31
5433 PHIOMTY LEOVEL ..ottt sttt sttt e st et et e st et et e st e e ebesbe e ebesbeneenenbeneenens 32
5434 PaCKEL DElGY BUAGEL ........cueiieieiiiieieiesieete ettt sttt ettt st e et be e b e st e e ebesaeneesesbeneenens 32
54.35 PACKEL EFTON RELE .......eueeeeeeeseeste sttt sttt ettt e et bt se e e e s e e besa e eb e s bt ese e e et e besbeebe e e enneneen 32
5.4.3.6 F N2 =0 1 00 YA/ T [0 P 32
54.37 Maximum Data BUISE VOIUME ..ottt et s b e sn e sb e nee s 32
544 Standardized PQI to Q0S charaCteristicS MaPPiNg ........cervereereririeerieriee e ere e seenens 32
545 QoS handling for V2X communication over Uu reference POiNt ...........ccoeveereneenienesenenese s 34
5451 LT 07 SO 34
5452 Notification on QoS Sustainability Analyticsto the V2X Application SErver...........coveeeereeenenienens 34
54521 LT 1 O S SO SRS 34
54522 FUNCETON@l AESCIIPLION ...ttt b ettt eb et ens 34
5453 QoS Change based on Extended NG-RAN Notification to support Alternative Service

S (U T =11 1SS 34
55 SUDSCIIPLION 10 WV 2X SEIVICES ... ueeieeieiieieeieesteesteetestestees e eteesteessesseesseeseesteessesaeesaeesaeesseeseanseansesssesseessenssens 35
5.6 K0S g 1) (= £ TSP PR URUSTORPP 35
5.6.1 Identifiers for V2X communication over PC5 reference point..........ccooceeveeveeneecescieseeseeseee e 35
5.6.1.1 Generaltandands.iteh.ai/catalog/standards/sist/0a27 04533 :1802:4Db02-80005 e vevirieiceeceene 35
56.1.2 Identifiers for broadcast mode V2X communication over PC5 reference point .........ccoceeeverererenienenn 36
56.1.3 Identifiers for groupcast mode V2X communication over PC5 reference point ...........ccoceeeeeeeeenennne 36
56.14 Identifiers for unicast mode V2X communication over PC5 reference point ...........cccoeeeenenenenieen 36
5.7 Support for V2X communication for UESin limited SErviCe State.........covvereirinenceseree e 37
58 Interworking between EPS V2X @nd S5GS V2X ........cciiiiiiiieirienieenie sttt 37
58.1 V2X Policy and parameter ProViSIONING.......c.veieirueiieeieeseesteesteeseeseesseesseessessesassseesseesseessesssessssssesssesssens 37
5.8.2 L O o1 1 o] [ 37
5.8.3 Mobility between EPS and 5GS OVEN UUL......ccccoiiuiiririeieiesieesie ettt st sttt 37
59 Support of QoS aware NR PC5 power efficiency for pedestrian UES...........ccoceeeeieniniiineneeneese e 38
6 Functional description and information FIOWS............coeieiiri e 39
6.1 CoNtrol @Nd USEr PlANE SLACKS.......couiieeirteieeit ettt sttt sttt ettt b et b e st b e et b e et eb e et b et et eb e b 39
6.1.1 User plane for NR PC5 reference point SUpPOrting V2X SErVICES.......cccoveirerierineneneee e 39
6.1.2 Control plane for NR PC5 reference point SUppOrting V2X SEIVICES........ccviereeerereeesie s seeeeeens 39
6.2 Procedures for Service Authorization and ProviSioning to UE ..o 40
6.2.1 (CT= 0T o SO PPSPPSN 40
6.2.2 PCF based Service Authorization and ProviSioning to UE..........cccvevi it 40
6.2.3 L O a0 K 0 = Y 41
6.2.4 Procedure for UE triggered V2X PoliCy ProViSIONING .......ccueieeieereeieeseeseeseesieesieeiessaessessseesseesseesessnessnes 41
6.2.5 AF-based service parameter provisioning for V2X communications over control plane...........cccccvvveenen. 42
6.3 Procedures for V2X communication over PCS referenCe POINt .........ccveeveieeeieeseeseene e see e e seee e eseesee e 42
6.3.1 Broadcast mode V2X communication over PC5 reference Point ...........ccovereeereneieneneneseseseseseeseeee 42
6.3.2 Groupcast mode V2X communication over PC5 reference POINt.........cooeveerereeseneeesesese e 43
6.3.3 Unicast mode V2X communication over PC5 reference POiNt.........coeoeerererenenenenieieseseeesie e 44
6.3.3.1 Layer-2 link establishment over PC5 referenCe POINt ........c.ooeeereieerieieneneeee s 44
6.3.3.2 Link identifier update for auniCast TINK ..........ccoieiiiniiieeese e 48
6.3.3.3 Layer-2 link release over PCS referenCe POINL..........ooeeeerieiierieeeeesieesie st ere e ebe s 49
6.3.34 Layer-2 link modification for auniCast lINK...........ccveiviiiieseseec e 49

ETSI



3GPP TS 23.287 version 17.5.0 Release 17 5 ETSI TS 123 287 V17.5.0 (2023-01)

6.3.3.5 Layer-2 link maintenance over PC5 referenCe POINE.........ccoeeiereieererieeseseee s 50
6.4 Procedures for V2X communication over Uu referenCe POINT ..........cevireerinieireneeesieeeessesee s 51
6.4.1 Procedure for notification on QoS Sustainability Analyticsto the V2X Application Server ...........co.c..... 51
6.5 Procedures for Service Authorization to NG-RAN for V2X communications over PC5 reference point........ 53
6.5.1 (€71 PR 53
6.5.2 RS o[RS 0] g ol o= L1 = 53
6.5.3 SErVICE REQUESE PrOCEAUIE.........eieeeeiteeiteesieeiesee st et eteete e este et e e te e eesseesaeesseesaeeseenseaseeaseesseesseesseensenneennes 53
6.5.4 NP2 o P20 (0= 0 oo [ = PR 54
6.5.5 XN HANAOVES PrOCEUUNE.......ccueeteeieeieecieste st e steesteete e e estesseesseesseesaeesseesseaseeaseeaseesseessennsesnsesseessnesseensennsenns 54
6.5.6 Subscriber Data Update NOtifiCation tO AME ......oue ottt 54
6.5.7 Delivery of PC5 Q0S parametersto NG-RAN .......ccci it e 54
6.5.8 PC5 Capability for V2X indication and V2X related information per PC5 RAT .....ooovvviirivceeerererene 55
Annex A (informative): Application Function influence based edge computing for V2X

LS Yo 56
Annex B (informative): Road Side Unit (RSU) implementation Options..........c.ccocevvreneneeieeieeenienn 57
Annex C (informative): ChangE hiStOrY ....ccuiiuiceee e et 58
L 11 (TSP OP PR PRORPRTRORN 61

ETSI



3GPP TS 23.287 version 17.5.0 Release 17 6 ETSI TS 123 287 V17.5.0 (2023-01)

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.
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1 Scope

The present document specifies architecture enhancements to the 5G System to facilitate vehicular communications for
Vehicle-to-Everything (V2X) services, over the following reference points, based on service requirements defined in
TS22.185[2] and TS 22.186 [3]:

- PC5 reference point: NR PC5 RAT, LTE PC5 RAT.
- Uureference point: NR, E-UTRA.

This specification also covers interworking with EPS,

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly 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 22.185: " Service requirements for V2X services, Stage 1".

[3] 3GPP TS 22.186: "Enhancement of 3GPP support for V2X scenarios; Stage 1".

[4] SO 17419:2018: "Intelligent transport systems - Cooperative systems - Globally unique
identification”.

[5] IEEE Std 1609.12-2016: "IEEE Standard for Wireless Access in Vehicular Environments
(WAVE) - Identifier Allocations'.

[6] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[7] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[8] 3GPP TS 23.285: " Architecture enhancements for V2X services'.

[9] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[10] 3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
proceduresin idle mode".

[17] 3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".

[12] 3GPP TS 38.304: "NR; User Equipment (UE) proceduresin Idle mode and RRC Inactive state".

[13] 3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) inidle
mode”.

[14] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification"”.

[15] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); protocol specification".

[16] 3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2.
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[17] 3GPP TS 23.303: "Proximity-based Services (ProSe); Stage 2".

[18] IEEE Std 1609.3-2010: "IEEE Standard for Wireless Access in Vehicular Environments (WAVE)
- Networking Services'.

[19] SO 29281-1:2013: "Intelligent Transport Systems - Communications access for land mobiles
(CALM) - Non-1P networking - Part 1: Fast networking & transport layer protocol (FNTP)".

[20] 3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data
analytics services'.

[21] IETF RFC 4862: "IPv6 Stateless Address Autoconfiguration”.

[22] 3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".

[23] 3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[24] 3GPP TS 24.587: "Vehicle-to-Everything (V2X) servicesin 5G System (5GS); Stage 3".

[25] 3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-
connectivity; Stage 2".

[26] 3GPP TS 33.536: " Security aspects of 3GPP support for advanced V ehicle-to-Everything (V2X)
services'.

[27] CCSA YDIT 3707-2020: "Technical requirements of network layer of LTE-based vehicular

communication”.

3 Definitions and abbreviations

3.1 Definitions

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

Application Layer connection-less group: An application layer group without group formation in the V2X application
layer, e.g., sensor sharing.

Application Layer ID: An identifier identifying an entity, e.g. avehicle, a pedestrian, an RSU within the context of a
specific V2X application. The format of thisidentifier is outside the scope of 3GPP.

NOTE 1. The Application Layer 1D could be e.g. Station ID or Vehicle ID defined by other SDOse.g. ETSI,
Society of Automotive Engineers (SAE), etc.

NOTE 2: The usage of Application Layer ID, e.g. one Application Layer 1D is associated with one V2X
application, one Application Layer ID is associated with more than one V2X applications, or one
Application Layer ID isused for all V2X applicationsin the UE, is up to application layer
implementation.

Application Layer managed group: An application layer group with group formation and management in the V2X
application layer, e.g., platooning, cooperative adaptive cruise control.

Groupcast mode communication: It refersto V2X communication over PC5 reference point within a group of UEs
where any UE in the group can act as transmitting UE and the rest act as receiving UES. See also TS 38.300 [11] for
more information. The "group" here refersto Application Layer managed group or Application Layer connection-less
group.

Member ID: Anidentifier uniquely identifying a member in the Application Layer managed group and that is managed
by the V2X application layer.

M ode of communication: Mode of communication to be used by the UE over PC5 reference point i.e. broadcast mode
(LTE PC5 and NR PC5), groupcast mode (NR PC5) or unicast mode (NR PC5).
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NR Tx Profile: The transmission mechanism or format to be used by the UE over NR PC5 RAT (e.g. PC5 DRX
support or not), see TS 38.300 [11] and TS 38.331 [15].

V2X application: An application using one or more V2X services e.g. an active safety application in avehicle, using
V2X services such as emergency warning and vehicle to vehicle safety and awareness. A V2X application may operate
towards aV2X Application Server.

V2X communication: A communication to support Vehicle-to-Everything (V2X) services leveraging Uu and / or PC5
reference points. V2X services are realized by various types of V2X applications, i.e. Vehicle-to-Vehicle (V2V),
V ehicle-to-Pedestrian (V2P), Vehicle-to-Infrastructure (V2I) and Vehicle-to-Network (V2N).

V2X message: A dedicated messaging type of V2X service, for example ITS messages.

V2X service: A dataservice, offered to V2X applications and optionally V2X Application Servers. A V2X service
belongs to one V2X servicetype. It may include message or other data delivery, as defined in TS 22.185 [2] and
TS22.186[3]. A V2X service can be associated with one or more V2X applications, and aV2X application can be
associated with one or more V2X services.

V2X servicetype: A type of V2X service, whichisidentified by e.q. ITS-AID (ITS Application Identifier), PSID
(Provider Service Identifier) or AID (Application Identifier).

For the purposes of the present document, the following terms and definitions given in 1SO 17419:2018 [4] apply:
Intelligent Transport Systems

ITSApplication Identifier

For the purposes of the present document, the following term and definition given in IEEE Std 1609.12-2016 [5] apply:
Provider Serviceldentifier

For the purposes of the present document, the following term and definition givenin CCSA YD/T 3707-2020 [27]
applies:

Application Identifier
For the purposes of the present document, the following term and definition given in TS 23.285 [8] apply:

Tx Profile

3.2 Abbreviations

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

AF Application Function

AID Application ldentifier

AS layer Access Stratum layer

ITS Intelligent Transport Systems
ITS-AID ITS Application Identifier
PFI PC5 QoS Flow Identifier
PQI PC5 5QI

PSID Provider Service Identifier
RSU Road Side Unit

V2l Vehicle-to-I nfrastructure
V2N Vehicle-to-Network

V2P V ehicle-to-Pedestrian
V2V Vehicle-to-Vehicle

V2X Vehicle-to-Everything
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4 Architecture model and concepts

4.1 General concept

There are two modes of operation for V2X communication, namely V2X communication over PC5 reference point and
V2X communication over Uu reference point. These two operation modes may be used by a UE independently for
transmission and reception.

V2X communications over PC5 reference point are supported by LTE and/or NR.

V2X communications over Uu reference point are supported by E-UTRA connected to 5GC and/or NR connected to
5GC. In thisrelease, V2X communication over Uu reference point is only unicast.

An RSU is not an architectural entity, but an implementation option. Thisis achieved by collocating aV2X application
logic/server with some entities of the 3GPP system, as shown in examplesin Annex B.

4.2 Architectural reference model

4.2.1 PC5 and Uu based V2X architecture reference model
4211 Non-roaming 5G System architecture for V2X communication over PC5 and
Uu reference points

Figure 4.2.1.1-1 shows the high level view of the non-roaming 5G System architecture for V2X communication over
PC5 and Uu reference points.

V2X
Data Application > N6
Network Server

V5
VP v |
| Application |

|
1
V1

Figure 4.2.1.1-1: Non-roaming 5G System architecture for V2X communication over PC5 and Uu
reference points
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42.1.2 Roaming 5G System architecture for V2X communication over PC5 and Uu
reference points

Figure 4.2.1.2-1 and Figure 4.2.1.2-2 show the high level view of the roaming 5G System architectures for V2X
communication over PC5 and Uu reference points. In these figures, UE A uses a subscription of HPLMN.

Application

i \Application

Figure 4.2.1.2-1: Roaming 5G System architecture for V2X communication over PC5 and Uu reference
points - Local breakout scenario

V2X
Application

—Uu PC5—+—
PCS , -V

| UE A V2X S

|
i Application V1

Figure 4.2.1.2-2: Roaming 5G System architecture for V2X communication over PC5 and Uu reference
points - Home routed scenario
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42.1.3 Inter-PLMN 5G System architecture for V2X communication over PC5
reference point

In the case of inter-PLMN V2X communication over PC5 reference point, the PC5 parameters need to be configured in
aconsistent way among the UEs within a certain region. The architecture for the Inter-PLMN PC5 case is similar to the
one defined in clause 4.2.1.1.

4.2.2 AF-based service parameter provisioning for V2X communications

The 5G System provides NEF services to enable communication between NFsinthe PLMN and V2X Application
Server. Figure 4.2.2-1 shows the high level view of AF-based service parameter provisioning for V2X communications.
The V2X Application Server may provide V2X service parametersto the PLMN via NEF. The NEF stores the V2X
service parametersin the UDR.

V2X

Application
SGW
5GC —— Nnef
NEF
N37
—+—N30
UDR I PCF
N36
— N15  um Y
AMF
N1/ —T N2
5G-AN
[
V2X

Application

Figure 4.2.2-1: 5G System architecture for AF-based service parameter provisioning for V2X
communications

4.2.3 Reference points

V1 The reference point between the V2X applicationsin the UE and in the V2X Application Server. This
reference point is out of scope of this specification.

V5: The reference point between the V2X applicationsin the UES. This reference point is not specified in this
release of the specification.

PC5: The reference point between the UEs, and it includes the L TE based PC5 and/or NR based PC5.

N1: In addition to the relevant functions defined in TS 23.501 [6] for N1, in the case of V2X Serviceit isaso
used to convey the V2X policy and parameters (including service authorization) from AMF to UE and to
convey the UE's V22X Capability and PC5 Capability for V2X information from UE to AMF.

N2: In addition to the relevant functions defined in TS 23.501 [6] for N2, in the case of V2X Serviceit isaso
used to convey the V2X policy and parameters (including service authorization) from AMF to NG-RAN.

Uu: The reference point between the UE and the NG-RAN.
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4.2.4

Nudm:

Npcf:

Nudr:

Nnef:

Namf:

Nnrf:

4.3

Service-based interfaces

In addition to the relevant services defined in TS 23.501 [6] for Nudm, in the case of V2X Service,
services provided by UDM are used to get V2X Service related subscription information to AMF during
Initial registration procedure or UE Configuration Update (UCU) procedure to inform AMF subscription
information has changed.

In addition to the relevant services defined in TS 23.501 [6] for Npcf, in the case of V2X Service,
services provided by H-PCF are used to provide V2X Service related parameters to V-PCF for UE and
NG-RAN in the roaming case.

In addition to the relevant services defined in TS 23.501 [6] for Nudr, in the case of V2X Service,
services provided by UDR are used to notify the PCF and the UDM of the update of the V2X Service
related information.

In addition to the relevant services defined in TS 23.501 [6] for Nnef, in the case of V2X Service,
services provided by NEF are used by the V2X Application Server to update V2X Service related
information of 5GC.

In addition to the relevant services defined in TS 23.501 [6] for Namf, in the case of V2X Service,
services provided by AMF are consumed by PCF to provide the V2X Service related parameters for the
UE and the NG-RAN to AMF, and to enable the AMF create or update UE context related to V2X
service.

In addition to the relevant services defined in TS 23.501 [6] for Nnrf, in the case of V2X Service, services
provided by NRF are used to discover the PCF that supports V2X.

Architecture reference model for interworking with EPS V2X

The interworking between 5GS V2X and EPS V2X does not require any new interface between 5GS V2X and EPS
V2X architectures and does not impact existing network function entities in EPC and 5GC. Figure 4.3-1 shows one of
the architecture reference models.
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V4
| h-V2X CF HSS +
UDM UDR
V6 h-PCF Ag
L HPLMN
\ VPLMN N24
N10
v-V2X CF v-PCF
S6a N7 ‘ N15 N8
SMF +
PGW-C
S5-C N4 |
va UPF + N11
/ PGW-U
MME Nze AMF

$1-U ‘ N3 N
S1-MME / n

E-UTRAN NG-RAN

UE UE

indicate 5GC provisioning path
indicate EPC provisioning path

Legend:
- The functions and reference points for EPS V2X are defined in TS 23.285 [8].

Figure 4.3-1: Architecture for interworking with EPS V2X, Local breakout roaming

4.4 Functional entities

4.4.1 UE
In addition to the functions defined in TS 23.501 [6], the UE may support the following functions:
- Report the V2X Capability and PC5 Capability for V2X to 5GC over N1 reference point.
- Indicate V2X Policy Provisioning Request in UE Policy Container for UE triggered V2X Policy provisioning.
- Receivethe V2X parameters from 5GC over N1 reference point.
- Proceduresfor V2X communication over PC5 reference point.

- Configuration of parameters for V2X communication (e.g., destination Layer-2 IDs, radio resource parameters,
V2X Application Server address information, mapping between V2X service typesand V2X frequencies, see
clause 5.1). These parameters can be pre-configured in the UE, or, if in coverage, provisioned or updated by
signalling over the N1 reference point from the PCF in the HPLMN or over V1 reference point from the V2X

Application Server.
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