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[bookmark: _Toc517048051][bookmark: _Toc45003327][bookmark: _Toc83206728][bookmark: _Toc19171939][bookmark: _Toc27844230][bookmark: _Toc36134388][bookmark: _Toc45176071][bookmark: _Toc51762101][bookmark: _Toc51762586][bookmark: _Toc51763069][bookmark: _Toc75348567]* * * * Start of 1st Change * * * *
[bookmark: _Toc91143944]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP 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]	ISO 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 Universal 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) procedures in idle mode".
[11]	3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".
[12]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state".
[13]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle 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".
[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]	ISO 29281-1:2013: "Intelligent Transport Systems - Communications access for land mobiles (CALM) - Non-IP 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) services in 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 Vehicle-to-Everything (V2X) services".
[27]	CCSA YD/T 3707-2020: "Technical requirements of network layer of LTE-based vehicular communication".
[xx]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[yy]	3GPP TS 26.502: "5G multicast–broadcast services; User Service architecture".
[aa]	ETSI TS 102 637‑2 V1.2.1: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 2: Specification of Cooperative Awareness Basic Service".
[bb]	ETSI TS 102 637‑3 V1.1.1: "Intelligent Transport Systems (ITS); Vehicular Communications; Basic Set of Applications; Part 3: Specifications of Decentralized Environmental Notification Basic Service".


* * * * Start of Next Change * * * *
[bookmark: _Toc91143947]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 Identifier
AS layer	Access Stratum layer
ITS	Intelligent Transport Systems
ITS-AID	ITS Application Identifier
MBS	Multicast/Broadcast Service
PFI	PC5 QoS Flow Identifier
PQI	PC5 5QI
PSID	Provider Service Identifier
RSU	Road Side Unit
USD	User Service Description
V2I	Vehicle-to-Infrastructure
V2N	Vehicle-to-Network
V2P	Vehicle-to-Pedestrian
V2V	Vehicle-to-Vehicle
V2X	Vehicle-to-Everything



* * * * Start of Next Change * * * *
[bookmark: _Toc91143949]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 this releaseFor E-UTRA connected to 5GC, V2X communication over Uu reference point is only unicast.
-	For NR connected to 5GC, V2X communication over Uu reference point can be unicast and/or MBS.
An RSU is not an architectural entity, but an implementation option. This is achieved by collocating a V2X application logic/server with some entities of the 3GPP system, as shown in examples in Annex B.


* * * * Start of Next Change * * * *
4.2.2A	MBS for Uu based V2X architecture reference model
The reference architectures for MBS for Uu based V2X communication are based on the MBS reference architectures specified in clause 5.1 of TS 23.247 [xx].
Configuration options at Service and/or Application for MBS specified in Annex A of TS 23.247 [xx] and Interworking at reference points MB2 and xMB specified in Annex C of TS 23.247 [xx] can be applied for MBS for Uu based V2X communication.
The V2X Application Server acts as an AF/AS in clause 5.1 and Annex A of TS 23.247 [xx]. The V2X Application Server acts as a GCS AS and Content Provider in Annex C of TS 23.247 [xx].


* * * * Start of Next Change * * * *
[bookmark: _Toc91143960]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.
-	Receive the V2X parameters from 5GC over N1 reference point.
-	Procedures for 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 types and 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.
-	Provided with V2X USDs for receiving MBS based V2X traffic via existing MBS service announcement mechanisms, or provisioned from PCF, or provisioned from the V2X Application Server via V1 reference point.
-	Provisioned with V2X Server USDs for receiving V2X Application Server information via MBS.


* * * * Start of Next Change * * * *
[bookmark: _Toc91143961]4.4.2	PCF
In addition to the functions defined in TS 23.501 [6], the PCF includes the function to provision the UE and AMF with necessary parameters in order to use V2X communication:
-	May determine the V2X Policy/Parameter for specific PC5 RAT to provision to the UE based on the received UE's PC5 Capability for V2X.
-	Determines whether to provision V2X Policy/parameters for V2X communication over PC5 reference point and/or V2X communication over Uu reference point to the UE.
-	Provision the UEs with authorization and policy parameters for V2X communication over PC5 reference point.
-	Provision the UEs with policy parameters for V2X communication over Uu reference point for unicast.
-	Provision the UEs with authorization and policy parameters for V2X communication over Uu reference point for MBS.
-	Provision the AMF with PC5 QoS parameters as defined in clause 5.4.2 used by NG-RAN.
-	Retrieve V2X parameters from UDR.


* * * * Start of Next Change * * * *
[bookmark: _Toc91143962]4.4.3	V2X Application Server
The V2X Application Server (V2X AS) includes AF functionality, and may support at least the following capabilities:
For V2X services handling,
-	Receive uplink data from the UE over unicast.
-	Send downlink data to the UE over unicast and/or MBS.
-	Request QoS Sustainability Analytics for potential QoS changes in a geographic area from NWDAF via NEF.
-	Request NEF/MBSF for allocation/de-allocation of a set of TMGIs.
-	Request multicast or broadcast service from the 5GC by providing service information including QoS requirement to 5GC.
For V2X service parameters provisioning,
-	Provision the 5GC with parameters for V2X communications over PC5 and Uu reference points.
-	Provision the UE with parameters for V2X communications over PC5 reference point and/or Uu reference point.
NOTE:	The V2X Application Servers for V2X services handling and V2X service parameter provisioning can be the same or different.


* * * * Start of Next Change * * * *
[bookmark: _Toc91143975]5.1.3.1	Policy/Parameter provisioning
The following set of information may be provisioned to the UE for V2X communications over Uu reference point:
1)	Mapping of the V2X service types to:
-	PDU Session Type (i.e. IP type or Unstructured type);
-	Transport layer protocol (i.e. UDP or TCP, only applicable for IP PDU Session type);
-	SSC Mode;
-	S-NSSAI(s);
-	DNN(s).
NOTE:	Above listed information elements are optional and used by UE as UE Local Configuration specified in TS 23.503 [16].
2)	PLMNs in which the UE is authorized to use MBS based V2X communication.
-	Corresponding V2X USD(s) for receiving MBS based V2X traffic in the PLMN.
3)	Mapping of the V2X service types to V2X USD for MBS.
4)	V2X Application Sever discovery using broadcast MBS session.
-	List of PLMNs and corresponding V2X Server USDs for receiving V2X Application Server information via MBS.
52)	Validity timer indicating the expiration time of the V2X Policy/Parameter.
The following sets of information may be provisioned to the UE and is applicable for V2X communications over both LTE-Uu reference point (i.e. for EPS) and Uu reference points (i.e. for 5GS):
1)	Mapping of the V2X service types to V2X Application Server address information (consisting of IP address/FQDN and transport layer port#) for unicast.
2)	List of FQDNs or IP addresses of the V2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.


* * * * Start of Next Change * * * *
[bookmark: _Toc91143983]5.2.2	V2X communication over Uu reference point
[bookmark: _Toc91143984]5.2.2.X	V2X message reception via MBS
The mechanisms defined in TS 23.247 [xx] can be used to establish the suitable MBS sessions, and V2X messages are routed from the V2X Application Server towards UEs via Broadcast MBS sessions or Multicast MBS sessions.
For MBS reception of V2X messages, V2X USD per PLMN for V2X services is required for the UE. The UE is provisioned with mapping of V2X service types and V2X USD as described in clause 5.1.3.1.
To provide the UE with the V2X USD(s), the following ways may be used:
-	Existing MBS service announcement mechanisms specified in TS 26.502 [yy].
-	Provisioning as described in clause 5.1.3.1.
The V2X Application Server providing the V2X service identified by V2X service type sends the V2X message via UDP/IP transport using information provided in the V2X USD.
Latency reduction for V2X message transfer via MBS may be achieved by locating the MBS CN NFs (e.g. MB-SMF, MB-UPF) closer to the gNB.


* * * * Start of Next Change * * * *
[bookmark: _Toc91143985]5.2.3	V2X communication over PC5 or Uu reference point
[bookmark: _Toc91143986]5.2.3.1	General
V2X communication over PC5 reference point may use different protocols and formats than V2X communication over Uu reference point.
For a V2X service type that can use PC5 reference points or Uu reference point for the transmission of the same V2X messages, the following additional consideration apply for unicast transport of V2X messages over Uu reference point:
-	for transport of non-IP based V2X messages from the application:
-	IP encapsulation (i.e. IP PDU Session type) or Unstructured PDU Session type is used.
-	The UE determines which method between IP encapsulation and Unstructured PDU Session type is used for non-IP based V2X messages based on the UE configuration as described in clause 5.1.3.1. If no such configuration is available, UE can use the method based on the UE implementation.
-	when IP PDU Session type is used for transport of IP based or non-IP based V2X messages:
-	V2X messages are transported over UDP or TCP:
-	for non-IP based V2X messages from the application, UE may learn from V2X Application Server or UE may be configured explicitly about a transport layer protocol needs to be used or no restriction imposed by configuration.
-	for IP based V2X messages from the application, UE uses the transport layer protocol set by the upper layer.
-	the UE sends a V2X message to a V2X Application Server address. The destined V2X Application Server address is derived from the V2X service type and the UE configuration as described in clause 5.1.3.1, and the V2X Application Server receives the V2X message in a UDP/IP packet or a TCP/IP packet on a V2X Application Server address.
-	when Unstructured PDU Session type is used for transport of non-IP based V2X messages:
-	V2X messages are transported to the V2X Application Server as defined in clause 5.6.10.3 of TS 23.501 [6].
Latency reduction for V2X message transfer via unicast may be achieved by using various mechanisms, including via e.g., edge computing defined in clauses5.6.7 and 5.13 of TS 23.501 [6], where the V2X Application Server acts as an Application Function.


* * * * Start of Next Change * * * *
[bookmark: _Toc91143987]5.3	V2X Application Server discovery
[bookmark: _Toc91143988]5.3.1	General
A UE needs to discover the V2X Application Server(s), when V2X communication over Uu operation mode is used. The V2X Application Server address information may be configured on the UE or provisioned over N1 reference point, as specified in clause 5.1.3.1.
When the configuration contains the FQDN(s), the UE shall perform DNS to resolve the address(es) of the V2X Application Server. The UE may use the configured V2X Application Server information only in the designated geographical area. When the UE changes serving PLMN or crosses configured geographic areas, it should perform address resolution again.
NOTE:	When the V2X Application Server is notified by SMF indicating the DNAI change, as specified in clause 5.6.7 of TS 23.501 [6], the application layer can trigger the UE to perform DNS to resolve the address(es) of the V2X Application Server.
For a network that has deployed MBS, additional information to assist V2X Application Server discovery can be provided via MBS. When a UE has the configuration for receiving V2X Application Server information via broadcast MBS session as specified in clause 5.1.3.1, it can perform the procedure specified in clause 6.4.X to obtain additional local V2X Application Server information. The local V2X Application Server information obtained by MBS as described in clause 6.4.X takes precedence over the V2X Application Server information in the UE.


* * * * Start of Next Change * * * *
[bookmark: _Toc91144015]5.4.5	QoS handling for V2X communication over Uu reference point
[bookmark: _Toc91144016]5.4.5.1	General
The V2X service data can be delivered via Non-GBR QoS Flow as well as GBR QoS Flow (i.e. using the GBR resource type or the Delay-critical GBR resource type) as specified in TS 23.501 [6].
5QI 75 specified in TS 23.501 [6] is only used for the delivery of V2X messages over MBS.


* * * * Start of Next Change * * * *
[bookmark: _Toc19106176][bookmark: _Toc27821640][bookmark: _Toc45010217][bookmark: _Toc51750561][bookmark: _Toc51750656][bookmark: _Toc51838842]5.X	MBS User Service Description for V2X use
[bookmark: _Toc19106177][bookmark: _Toc27821641][bookmark: _Toc45010218][bookmark: _Toc51750562][bookmark: _Toc51750657][bookmark: _Toc51838843]5.X.1	General
The announced service information for V2X use should follow the guidance in clauses 5.X.2 and 5.X.3.
[bookmark: _Toc19106178][bookmark: _Toc27821642][bookmark: _Toc45010219][bookmark: _Toc51750563][bookmark: _Toc51750658][bookmark: _Toc51838844]5.X.2	User Service Description for V2X Communication (V2X USD)
As the V2X Application Server is out of scope of 3GPP, the exact information to be included in the V2X USD cannot be controlled. However, the V2X Application Server should make sure that the information listed in table 5.X.2-1 is included in the V2X USD it provides.
The V2X message formats are handled by upper layer via Session Description Protocol (SDP).
Table 5.X.2-1: Information for V2X USD
	Information element
	Description

	TMGI
	TMGI information

	MBS Service Type
	Indicates whether the MBS Session for the service is multicast or broadcast.

	MBS service area information (NOTE 1)
	Identifies the service area for the MBS session.

	Frequency
	Identification of frequency if multi carrier support is provided

	SDP information (NOTE 2)
	SDP with IP multicast address and port number used for V2X communication via MBS.
Depending on the V2X application, the V2X message can be carried directly on top of UDP, without any streaming protocols.

	NOTE 1:	MBS service area information is optional for multicast services.
NOTE 2:	Typical V2X application does not require Codec information in the SDP information.



[bookmark: _Toc19106179][bookmark: _Toc27821643][bookmark: _Toc45010220][bookmark: _Toc51750564][bookmark: _Toc51750659][bookmark: _Toc51838845]5.X.3	User Service Description for V2X Application Server Discovery (V2X Server USD)
The V2X Server USD is used to configure the UE for receiving local V2X Application Server information when it is provided over broadcast MBS session, as specified in clause 6.4.X.
The local Service Information contained in the broadcast is as described in clause 6.4.X, and should include similar information defined in clause 5.1.3.1.
NOTE:	Stage 3 defines the format of the local Service information.
Table 5.X.3-1: Information for V2X Server USD
	Information element
	Description

	TMGI
	TMGI information

	MBS Service Type
	Indicates that the MBS Session for the service is broadcast.

	MBS service area information
	Identifies the service area for the MBS session.

	Frequency
	Identification of frequency if multi carrier support is provided

	SDP information
	SDP with IP multicast address and port number used for V2X Application Server discovery via MBS.
The content of the message carries the local Service Information and should include following information:
-	Mapping of the V2X service types to V2X Application Server address information (consisting of IP address/FQDN and transport layer port#) for unicast, and V2X USD for V2X communication via MBS.




* * * * Start of Next Change * * * *
[bookmark: _Toc91144053]6.4	Procedures for V2X communication over Uu reference point
[bookmark: _Toc19106195][bookmark: _Toc27821659][bookmark: _Toc45010236][bookmark: _Toc51750580][bookmark: _Toc51750675][bookmark: _Toc99342120]6.4.X	V2X Application Server discovery using broadcast MBS session
Figure 6.4.X-1 shows the procedure for receiving V2X Application Server information via broadcast MBS session. This procedure is applicable for local V2X Application Server discovery if supported by the network. It may be used by the UE only when it is configured with the information to receive V2X Application Server information via MBS as specified in clause 5.1.3.1.


Figure 6.4.X-1: V2X Application Server discovery using broadcast
1.	When a UE desires V2X communication over Uu reference point, it registers to the serving PLMN if it has not done so.
2.	If the UE has configuration for receiving V2X Application Server information via MBS as specified in clause 5.1.3.1, it receives the local Service Information from the corresponding broadcast traffic channel. The local Service Information includes the address information of the local V2X Application Servers, e.g. the FQDNs of the servers. In addition, the local Service Information may include the V2X USD for the corresponding V2X Application Servers, if MBS is to be used to receive V2X messages.
3.	Based on the information received from step 2, the UE obtains the local V2X Application Server address, e.g. via a query of the DNS with the received FQDN.
4.	The UE may establish connection with the V2X Application Server for the service, e.g. obtaining the V2X USD if it is not provided in step 2 to allow the UE to receive V2X messages over MBS.


* * * * Start of Next Change * * * *
[bookmark: _Toc19106198][bookmark: _Toc27821662][bookmark: _Toc45010239][bookmark: _Toc51750583][bookmark: _Toc51750678][bookmark: _Toc99342123]6.4.Y	Procedure for V2X communication with MBS
[bookmark: _Toc19106199][bookmark: _Toc27821663][bookmark: _Toc45010240][bookmark: _Toc51750584][bookmark: _Toc51750679][bookmark: _Toc99342124]6.4.Y.1	MBS service area mapping
MBS service areas for V2X services may be configured at the V2X Application Server. Such service areas are not expected to change frequently. The V2X Application Server performs the following procedures for managing the MBS sessions:
-	MBS session related procedures specified in TS 23.247 [xx] are used for managing MBS sessions.
-	The V2X Application Server uses the configured MBS service area information (i.e. Cell ID list and/or TAI list, or geographical area information) of the target MBS service area for such MBS session related procedures.
-	The V2X Application Server may use the UE location information obtained as below for the determination of the target MBS service area to deliver V2X messages.
-	The UE may provide its geographic location or Cell ID information over V1 reference point to the V2X Application Server.
-	A UE may include its geographic location information in the V2X message, e.g. as defined ETSI ITS (ETSI TS 102 637‑2 [aa], ETSI TS 102 637‑3 [bb]) or other ITS specifications.
-	A UE may provide its geographic location information in the V2X message and Cell ID information in the signalling to the V2X Application Sever.
-	From such MBS session related procedures, the V2X Application Server knows which MBS session(s) are serving the target MBS service area. Hence, the V2X Application Server forwards a V2X message to the appropriate MBS session(s).
NOTE:	V2X messages may be broadcasted to an area larger than needed. The V2X application in the UE discards the messages that are not relevant to the UE based on procedures internal to the UE.


* * * * End of Changes * * * *
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