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	Reason for change:
	V2X services can be either IP or non IP based (unstructured).  The same V2X service can run over Uu or PC5, both Uu and PC5 allow for IP and non-IP based transport.  V2X services that consist of an application server component and use IP as a transport e.g. J2945/3 (https://www.sae.org/standards/content/j2945/3/) the client (typically the car/UE) needs to discover the application server.  Section 5.3 of TS 23.287 describes how Application Server discovery is performed.  However this section only describes how this is performed when Uu is used.  PC5 also allows IP transport but it supports no application server discovery in TS 23.287.

[bookmark: _GoBack]If V2X specifications do not support application server discovery when using PC5, applications like J2945/3 that could use both Uu and PC5 (it may use IP as a transport) has had to use IEEE 1609 WAVE based mechanisms to deliver server discovery information to the V2X entity (`.g. URL or IP address of destination server, default gateway, DNS address etc.) when using a D2D communication (e.g PC5). In addition if an application provides its own IP configuration parameters for PC5, does the application now require awareness if PC5 is being used or Uu (Uu can have configuration data per section 5.1.3.1 for a service).  There is no description stating what the behaviour of the UE should be when it has 2 sets of IP configuration data.

To confuse matters further, section 5.2.3.1 that talks about V2X in general over both Uu and PC5, has a specific bullet when IP based transportation is used the V2X Application Server address is derived from PSID as described in clause 5.1.3.1

5.2.3	V2X communication over PC5 or Uu reference point
5.2.3.1	General
….
-	when IP PDU Session type is used for transport of IP based or non-IP based V2X messages, V2X messages are transported;
….
-	the UE sends a V2X message to a V2X Application Server address. The destined V2X Application Server address is derived from the PSID or the ITS-AID 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.

Section 5.1.3.1 defined optional provisioning in the UE when Uu is used and not PC5.  In addition other parameters are defined such as what V2X application server IP could be used for the service or a FQDN.

5.1.3.1	Policy/Parameter provisioning
….
The following sets of information may be provisioned to the UE and is applicable for V2X communications over both LTE-Uu and Uu reference points:
1)	Mapping of the V2X service types (e.g. PSIDs or ITS-AIDs of the V2X application) 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.

To summarises there is no server discovery capabilities when PC5 is used.
 

	
	

	Summary of change:
	Creation of a new section that captures policy/parameters that should be common to both Uu and PC5.  Deletion of common parameters from exisiting section 5.1.3.1 that also has been made specific to Uu.



	
	

	Consequences if not approved:
	PC5 based IP services are unable to perform V2X application server discovery, resulting in no service being possible.
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[bookmark: _Toc19199067][bookmark: _Toc27821857]5.1.3	Authorization and provisioning for V2X communications over Uu or PC5 reference point
[bookmark: _Toc19199068][bookmark: _Toc27821858]5.1.3.0	Policy/Parameter provisioning for Uu and PC5
The following information may be provisioned to the UE for V2X communications over Uu or PC5 reference point:
1)	Mapping of the V2X services (e.g. PSID or ITS-AIDs of the V2X application) to:
-	Transport layer protocol (i.e. UDP or TCP, only applicable for IP PDU Session type);
NOTE 1:	Above listed information elements are optional and used by UE as UE Local Configuration specified in TS 23.503 [16].
The following information may be provisioned to the UE and is applicable for V2X communications over both LTE-Uu and Uu reference points and LTE PC5 and NG PC5:
1)	Mapping of the V2X services (e.g. PSID or ITS-AIDs of the V2X application) 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.
5.1.3.1	Policy/Parameter provisioning for Uu
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 (e.g. PSIDs or ITS-AIDs of the V2X application) 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)	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 and Uu reference points:
1)	Mapping of the V2X service types (e.g. PSIDs or ITS-AIDs of the V2X application) 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.
****NEXT CHANGE****
[bookmark: _Toc19199078][bookmark: _Toc27821868]5.2.3	V2X communication over PC5 or Uu reference point
[bookmark: _Toc19199079][bookmark: _Toc27821869]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 an application (identified by PSID or ITS-AID) that can use either PC5 reference points or Uu reference point for the transmission of the same V2X messages, the following additional consideration apply for transport of V2X messages over PC5 or 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;
-	regarding 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 PSID or the ITS-AID 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 TS 23.501 [6], in clause 5.6.7 "Application Function influence on traffic routing" and clause 5.13 "Support for Edge Computing", where the V2X Application Server acts as an Application Function.
[bookmark: _Toc19199080][bookmark: _Toc27821870]5.3	V2X Application Server discovery
[bookmark: _Toc19199081][bookmark: _Toc27821871]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.
[bookmark: _Toc19199082]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.
[bookmark: _Toc27821872]5.3.2	Multiple V2X Application Server and Localized V2X Application Server discovery and routing
Multiple V2X Application Servers may be involved in the V2X communication, each providing particular V2X services and/or serving a particular geographical region. Therefore, the V2X Application Server address information as specified in clause 5.1.3.1 can contain multiple servers' information. When multiple V2X Application Servers are configured, the application layer will choose the proper V2X Application Server to use.
When localized V2X Application Servers are deployed, Anycast may be used to conceal the server change from the UE. In this case, a FQDN is configured for a large region, e.g. the entire PLMN, and the UE only needs to resolve it once to an Anycast address. The UPF is responsible for routing the traffic to the appropriate local V2X Application Servers based on Anycast address.
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