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Discussion

For V2X communications in 5G, SA2 has decided to enable support for multiple Source and Destination Layer 2 IDs for communications from the Source UE towards Terminating UE (for Unicast) and towards Groupcast and Broadcast services.  This is different compared to V2X for LTE and ProSe for LTE. 
Current specification though remains unclear on the relationship of these L2 IDs towards RAN and for the overall system.  TS 23.287 V0.2.0 states:
[bookmark: _Toc3358161]“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.
…………….
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.”
For Broadcast Communication, currently states:
“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 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.”
It can be concluded from the highlighted text that for Broadcast mode, each destination Layer-2 ID is associated with a V2X service intended to be used and UU uses a source Layer 2 ID for a specific service and for different types of PC5 communication it may be different. Note that clause 5.1.2.1 does not provide any clear additional information on the configuration aspects yet.
Observation 1: For broadcast mode on PC5, source and destination layer -2 ID provides uniqueness for a specific service over a specific RAT (i.e. LTE, NR).
For groupcast mode, currently state:
“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 feedback.”
Observation 2: For groupcast mode, source and destination layer -2 ID provides uniqueness for a specific service based on application layer provided group identifier.  Even though it is unclear how this shall be achieved in case there is no group identifier provided by the application layer.

For unicast mode,
“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 6.3.3.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 V2X 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 feedback.”

The clause 5.1.2.1 is not yet properly specified and at least from the first sentence of the first paragraph (yellow highlighted text) indicates there is a destination Layer-2 ID, but unclear how that is determined fully since clause 5.1.2.1 requires further development (red highlighted text). Then the last sentence indicates that multiple Layer-2 IDs are exchanged and should be used for communications between the two UEs involved, but it remains unclear and unspecified if a single pair of Layer-2 IDs to be used between Source and Destination UEs for a specific service (with the understanding that for privacy, they may be changed following proper procedures).  
Though one can interpret (from the green highlighted text) that a pair of source and destination Layer-2 IDs are unique to a V2X Service, the grey highlighted text again creates ambiguity about the relationship of these Layer-2 IDs.
So the confusion comes from what would be the correct interpretation for Unicast Layer-2 ID? There can be 3 variants with different implications:
1. It only reflects a specific UE (unlikely since a UE can have multiple Source/Destination Layer-2 IDs and when application layer identifiers change the Layer-2 IDs need to change as well).
1. It only reflects a service, then there might be many overheads in lower layer procedures, e.g. it becomes unnecessary to measure the link quality for multiple links belonging to the same UE pair.
1. [bookmark: _GoBack]It reflects both UE and service.  That is, when two UEs communicate with each other, each UE is aware that the Layer-2 IDs and the service used provide unique combination and UE1 knows the Source Layer-2 ID used for a specific service towards a Destination Layer-2 ID of UE2 and vice versa.  Note that a V2X service may have multiple applications associated with it, for example, there may be V2X service with voice, video and messaging.  In such case, all 2 applications under a single service may use same Source and Destination L2 ID pair.

Observation 3; Based on the various texts already agreed and that the Source and Destination UEs share their IDs via signalling (where default Layer-2 ID is used for initial signalling) before using them for the specific communication, as well as aligned with the use of Layer-2 IDs for broadcast and groupcast, variant 3 is the correct interpretation of the relationship.
We believe following implications would negatively impact PC5 link, if variant 3 is not the way forward:
· if L2ID reflects UE ID then we can do UE capability and link monitoring, otherwise not. 
· if L2ID reflects UE ID, then a UE specific L1-ID can be derived for packet filtering purpose. 
· if L2ID does not reflect service type, then having L2ID to frequency mapping implies that services in the same unicast link operate in the same frequency.

Proposal 1: Update 23.287 to reflect that variant 3 is the correct relationship.

***************  Proposed Changes  to 23.287 ***************


[bookmark: _Toc3358160]5.6.1	Identifiers for V2X communication over PC5 reference point
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 and the V2X service to be provided between the source and destination Layer-2 ID pair, 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 communication is 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 Neighbour Solicitation and Neighbour Advertisement message for Duplicate Address Detection.
If the UE has an active V2X service 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 serviceapplication, 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: _Toc3358164][bookmark: _Hlk3357592]************ Next Change *******
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 6.3.3.y.
The UE needs to maintain a mapping between the application layer identifiers and the source Layer-2 IDs used for the unicast links for a V2X Service, 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 V2X 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. Each UE pair in a unicast mode of communication shall associate each Source and Destination Layer-2 ID pair with a specific V2X service provided during unicast link establishment procedure.
Editor's note:	Further updates of the identifier description may be required based on RAN WG feedback.



