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Abstract of the contribution: This paper provides text proposal for interface selection for V2X communication over Uu and PC5 reference points.
1.
Discussion

Interface and RAT selection for V2X communication has been discussed in SA2 previous meetings and some agreements have been captured in TS 23.287.  In [1], RAN2 has provided the following information to SA2.
RAN2 has discussed and agreed that the UE access stratum signals to UE upper layers the Uu/PC5 availability information, and UE upper layer selects the radio interface. For Uu interface, the UE in-coverage/out-of-coverage status is used as baseline to determine the Uu interface availability/unavailability for V2X communication. It is up to UE implementation how the UE access stratum signals the Uu interface availability/unavailability information to UE upper layers, i.e. when the signalling is triggered and what is the content of the signalling.

RAN2 will further investigate the need to specify the criteria for UE access stratum to determine the availability/unavailability of PC5 interface.
In our view, for interface selection, i.e. selection between Uu and PC5, the availability information is needed for upper layer to make the decision.  Thus, it should be captured in stage-2 that Uu/PC5 availability information should be taken into consideration when performing interface selection.
2.
Text Proposal
The following changes are proposed to be applied to TS 23.287.
*** Start of the changes ***

5.2
V2X communication
A V2X application which is identified by PSID or ITS-AID, may be mapped to Uu or PC5, or can be mapped to either of them.  For the latter case, interface selection is performed considering Uu/PC5 availability indicated by lower layer.
5.2.1
V2X communication over PC5 reference point
5.2.1.1
General

For V2X communication, two types of PC5 reference points exist: the LTE based PC5 reference point as defined in TS 23.285 [8], and the NR based PC5 reference point as defined in clause 4.2.3. A UE may use either type of PC5 or both for V2X communication depending on the services the UE supports. The V2X communication over PC5 reference point supports roaming and inter-PLMN operations. V2X communication over PC5 reference point is supported when UE is "served by NR or E-UTRA" or when the UE is "not served by NR or E-UTRA". 

A UE is authorized to transmit and receive V2X messages when it has valid authorization and configuration as specified in clause 5.1.2. 

The V2X communication over PC5 reference point has the following characteristics:

- 
V2X communication over LTE based PC5 reference point is connectionless, i.e. broadcast mode at Access Stratum (AS) layer, and there is no signalling over PC5 for connection establishment. 

- 
V2X communication over NR based PC5 reference point supports broadcast mode, groupcast mode, and unicast mode at AS layer. The UE will indicate the mode of communication for a V2X message to the AS layer. Signalling over control plane over PC5 reference point for unicast mode communication management is supported. 

-
V2X services communication support between UEs over PC5 user plane.

-
V2X messages are exchanged between UEs over PC5 user plane.

-
Both IP based and non-IP based V2X messages are supported over PC5 reference point.

-
For IP based V2X messages, only IPv6 is used. IPv4 is not supported.    

The identifiers used in the V2X communication over PC5 reference point are described in clause 5.6.1. UE decides on the type of PC5 reference point and Tx Profile to use for the transmission of a particular packet based on the configuration described in clause 5.1.2. When the LTE based PC5 reference point is selected, the QoS handling corresponding procedures are defined in TS 23.285 [8]. When NR based PC5 reference point is selected, the QoS handling and procedures are defined in clauses 5.4.1 and 6.3.   
If the UE has an active emergency PDU Session, the communication over the emergency PDU Session shall be prioritized over V2X communication over PC5 reference point.

NOTE:
The emergency PDU Session setup is based on appropriate regional/national regulatory requirements and operator policies as defined in TS 23.501 [6].
5.2.1.2
Broadcast mode communication over PC5 reference point

Broadcast mode of communication is supported over both LTE based PC5 reference point and NR based PC5 reference point. Therefore, when broadcast mode is selected for transmission over PC5 reference point, PC5 RAT selection needs to be performed based on configuration described in clause 5.1.2.     

For LTE based PC5 reference point, broadcast mode is the only supported communication mode, and the operation details are defined in TS 23.285 [8]. 

For NR based PC5 reference point, the broadcast mode also supports enhanced QoS handling as defined in clause 5.4.1.    
5.2.1.3
Groupcast mode communication over PC5 reference point

Groupcast mode of communication is only supported over NR based PC5 reference point.

Editor's Note: Detailed description of Groupcast mode communication over PC5 will be provided based on RAN WGs feedback.  
5.2.1.4
Unicast mode communication over PC5 reference point
Unicast mode of communication is only supported over NR based PC5 reference point.

Editor's Note: Detailed description of Unicast mode communication over PC5 will be provided based on RAN WGs feedback.

5.2.2
V2X communication over Uu reference point
5.2.2.1
V2X communication via unicast
The V2X communication via unicast over the Uu reference point supports non-roaming and roaming operations. 
For transport of V2X messages over Uu reference point:

-
the mechanisms defined in TS 23.501 [6] and TS 23.502 [7] can be used to establish the suitable PDU Sessions, and V2X messages are routed towards V2X Application Server with existing unicast routing.
5.2.3
V2X communication over PC5 or Uu reference point
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 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].
· Uu/PC5 availability indicated by lower layer is taken into consideration for selection between Uu and PC5 for V2X messages transmission.
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.
*** End of the changes ***
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