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Abstract of the contribution: This contribution cleans up some of the text related to V2X communication and related aspects.
1. Introduction
2. Proposal
It is proposed to consistently use V2X communcaition where applicable in TS 23.287 and correct a few places where V2X message reference is not consistent with the content of the clause and updated to refer to V2X communciation. 
FIRST CHANGE

[bookmark: _Toc536546747]5.2	V2X message communication transmission/reception
[bookmark: _Toc536546748]5.2.1	V2X message communication transmission/reception over PC5 reference point
[bookmark: _Toc536546749]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.
[bookmark: _Hlk1222380]-	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].
[bookmark: _Toc536546750]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.    
[bookmark: _Toc536546751]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.  
[bookmark: _Toc536546752]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.
[bookmark: _Toc536546753]5.2.2	V2X message communication transmission/reception over Uu reference point
[bookmark: _Toc532887906][bookmark: _Toc536546754]5.2.2.1	V2X communication message transmission/reception via unicast
The V2X communication via unicast over the Uu reference point supports non-roaming and roaming operations. 
Editor's note: It is FFS regarding what V2X message means, i.e. definition of V2X message.
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].
-	when the UE moves from 5GS to EPS, Unstructured PDU Session type is transferred to EPC as non-IP PDN type when non-IP PDN type is supported by UE and network as defined in clause 5.17.2.1 of TS 23.501 [6].
Editor's note: It is FFS whether to allow Unstructured PDU Session type transferred to EPC as non-IP PDN type.
Latency reduction for V2X message transfer via unicast may be achieved by using various mechanisms to support edge computing defined in TS 23.501 [6], e.g. 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: _Toc536546758]SECOND CHANGE
5.4.1.1	General
For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR). 
For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over PC5 reference point, a special set of standardized PC5 5QIs (PQI) are defined in clause 5.4.3. The UE may be configured with a set of default PQIs to use for the V2X services, as defined in clause 5.1.2.1.  
The following principles apply when the V2X communication is carried over PC5 reference point:
-	Application layer may set the QoS requirements for the V2X messagecommunication, using either TS 23.285 [8] defined PPPP and PPPR model or the PQI and Range model. Depends on the type of PC5 reference point, i.e. LTE based or NR based, selected for the transmission, the UE may map the application layer provided QoS requirements to the suitable QoS parameters to be passed to the lower layer. The mapping between the two QoS models is defined in clause 5.4.3.
-	When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.      
-	NR based PC5 supports three types of communication mode, i.e. broadcast, groupcast, and unicast. The QoS handling of these different modes are described in clauses 5.4.1.2 to 5.4.1.4. 
-	The UE may handle broadcast, groupcast, and unicast traffic by taking all their priorities, e.g. indicated by PQIs, into account. 
-	When network scheduled operation mode is used, the UE-PC5-AMBR for NR based PC5 applies to all types of communication modes, and is used by NG-RAN for capping the UE's NR based PC5 transmission in the resources management.      
Editor's Note: The support of new QoS model, including PQI and Range, depends on RAN WGs' feedbacks.  

[bookmark: _Toc536546764]NEXT CHANGE
5.6.1	Identifiers for V2X communication over PC5 reference point
[bookmark: _Toc536546765]5.6.1.1	General
Each UE has one or more Layer-2 IDs for V2X communication over PC5 reference point, consisting of:
-	Source Layer-2 ID(s); and
-	Destination Layer-2 ID(s).
Source and destination Layer-2 IDs are included in layer-2 frames sent on the layer-2 link of the PC5 reference point identifying the layer-2 source and destination of these frames. Source Layer-2 IDs are always self-assigned by the UE originating the corresponding layer-2 frames.
The selection of the source and destination Layer-2 ID(s) by a UE depends on the communication mode of V2X communication over PC5 reference point for this layer-2 link, as described in clauses 5.6.1.2, 5.6.1.3, and 5.6.1.4. The source Layer-2 IDs may differ between different communication modes.
When IP-based V2X messages communication isare supported, the UE configures a link local IPv6 address to be used as the source IP address, as defined in clause 4.5.3 of TS 23.303 [17]. The UE may use this IP address for V2X communication over PC5 reference point without sending Neighbor Solicitation and Neighbor Advertisement message for Duplicate Address Detection.
If the UE has an active V2X application that requires privacy support in the current Geographical Area, as identified by configuration described in clause 5.1.2.1, in order to ensure that a source UE (e.g. vehicle) cannot be tracked or identified by any other UEs (e.g. vehicles) beyond a certain short time-period required by the application, the source Layer-2 ID shall be changed over time and shall be randomized. For IP-based V2X communication over PC5 reference point, the source IP address shall also be changed over time and shall be randomized. The change of the identifiers of a source UE must be synchronized across layers used for PC5, e.g. when the application layer identifier changes, the source Layer-2 ID and the source IP address need to be changed.
[bookmark: _Toc536546766]5.6.1.2	Identifiers for broadcast mode V2X communication over PC5 reference point
For broadcast mode of V2X communication over PC5 reference point, the UE is configured with the destination Layer-2 ID(s) to be used for V2X services. The destination Layer-2 ID for a V2X message communication is selected based on the configuration as described in clause 5.1.2.1.
The UE self-selects a source Layer-2 ID. The UE may use different source Layer-2 IDs for different types of PC5 reference points, i.e. LTE based PC5 and NR based PC5.  
[bookmark: _Toc536546767]5.6.1.3	Identifiers for groupcast mode V2X communication over PC5 reference point
For groupcast mode of V2X communication over PC5 reference point, the V2X application layer may provide group identifier information. When the group identifier information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID. When the group identifier information is not provided by the V2X application layer, the UE determines the destination Layer-2 ID based on configuration of the mapping between service type (e.g. PSID/ITS-AID) and Layer-2 ID, as specified in clause 5.1.2.1. 
NOTE:	The mechanism for converting the V2X application layer provided group identifier to the destination Layer-2 ID is defined in Stage 3.   
The UE self-selects a source Layer-2 ID. 
Editor's Note: Further updates of the identifiers description may be required based on RAN WG feedbacks. 
[bookmark: _Toc536546768]5.6.1.4	Identifiers for unicast mode V2X communication over PC5 reference point
For unicast mode of V2X communication over PC5 reference point, the destination Layer-2 ID used depends on the communication peer, which is discovered during the establishment of the unicast link. The initial signalling for the establishment of the unicast link may use a default destination Layer-2 ID associated with the service type (e.g. PSID/ITS-AID) configured for unicast link establishment, as specified in clause 5.1.2.1. During the unicast link establishment procedure, Layer-2 IDs are exchanged, and should be used for future communication between the two UEs, as specified in clause 6.3.y.
The UE needs to maintain a mapping between the application layer identifiers and the source Layer-2 IDs used for the unicast links, as the V2X application layer does not use the Layer-2 IDs. This allows the change of source Layer-2 ID without interrupting the V2X applications. 
When application layer identifiers changes, the source Layer-2 ID(s) of the unicast link(s) shall be changed if the link(s) was used for the transmission for of V2X messages communication with the changed application layer identifiers. 
A UE may establish multiple unicast links with a peer UE and use the same or different source Layer-2 IDs for these unicast links. 
Editor's Note: Further updates of the identifier description may be required based on RAN WG feedbacks.

END CHANGE

