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Introduction  
During RAN2#107bis, there was some discussion on SL capabilities, specifically in terms of the exchange over unicast link and the following agreements were made [1]:

Agreements on UE capability transfer: 
[bookmark: _GoBack]1:	Two-way procedure is only used for capability transfer in SL unicast.
2:	A UE can send Capability Enquiry message to request peer UE's capability along with its own capability information for SL unicast. When to include its own capabilities is up to UE implementation.

One particular aspect that we think should be addressed is whether dynamic resource scheduling in a cross-RAT manner is to be supported. In this contribution, we analyze this aspect and present our view.
Discussion
2.1	SL Capability transfer for unicast

From the discussion in the last meetings, the key agreement that impacts the UE capability transfer procedure, particularly for unicast is on PC5-RRC signalling. Specifically, the following agreement was made regarding the 1:1 correspondence between the PC5-S and PC5-RRC link for unicast [1]:

Agreements on SL unicast PC5-RRC connection: 
1: 	The explicit PC5-RRC connection establishment procedure is not needed.
2:	For a pair of UEs performing unicast communication, the PC5-S connections and the PC5-RRC connections are 1-to-1 mapping, i.e. each PC5-S connection is associated with a PC5-RRC connection (regardless of whether they are for the same UE or not).
3:	PC5-RRC signaling exchange is started after PC5-S initial connection setup. (Can comback with this direction if any security issue is clarified by SA3)
4:	When PC5-S connection is released it informs RRC, the RRC releases the associated PC5-RRC connection and the corresponding SL SRB and SL DRB.

Previously, there was discussion of UE maintaining the peer UE’s context for a unicast link, with the specific intention of storing some AS layer information (including its SL capability and SLRB configuration) such that when another unicast link was initiated from the upper layer to the same peer UE, the AS layer signalling exchange can be optimized by somehow reusing the stored information. However, from the above agreements, this seems no longer possible since the AS layer is not aware of whether two or more unicast links (corresponding to unique L2 SRC/DST IDs) are for the same peer UE. Hence, the previously agreed concept of SL UE context being per destination UE does not seem valid anymore since the AS layer procedures are to be defined per unicast link (i.e. L2 SRC/DST ID pair).In fact, from the AS layer perspective, it is not clear what the SL UE context even comprises of, since the UE will have to trigger the two-way capability transfer procedure every time a new unicast link is initiated to a peer UE. While there were proposals in the last meeting on defining some enhancements in terms of exchanging the SRC/DST L2 IDs when a new unicast link is established to allow awareness between UEs, we think the signalling overhead and the need for constantly keeping the peer UE updated makes them less justified. 

Proposal 1:	SL capability transfer over PC5-RRC is performed independently for each unicast link between peer UEs.

Proposal 2:	SL UE context is defined per unicast link (i.e. L2 SRC/DST ID pair) rather than per destination UE.

The next question is on the content of the SL UE context given that it is expected to be per unicast link rather than per destination UE. According to previous agreements, the SL UE context might include the UE capability of the peer UE as well as the AS layer configuration. However, even as the contents of the UE capabilities are not finalized, it is unlikely for UE capability exchange to happen multiple times for the same unicast link. Therefore, the motivation to store this within the UE context to potentially be applicable for another link with the same peer UE seems dubious given that recent agreements. On the other hand, the SLRB configuration might need to be exchanged multiple times, e.g. upon the initiating UE being reconfigured by the serving gNB. Therefore, we think that if the concept of SL UE context is considered useful for unicast operation, we think its detailed content should be (re-)discussed in RAN2. 

Proposal 3:	RAN2 is proposed to discuss whether SL capability of the peer UE as well as the SLRB configuration shall be included within the SL UE context (given that it is per unicast link).

2.2	SL Capability transfer for groupcast

While there has been extensive discussion for SL capability transfer for unicast, there is no clear view on whether the capability exchange procedure applies for the case of groupcast as well. It would be useful to discuss typical scenarios where this exchange might be required. Based on the overall discussion in RAN2 so far, the two main cases identified for groupcast operation are platooning and advanced driving. In our view, one of the key differences between the two is the lifetime and the composition of the group itself. For platooning, it is foreseen that the group is expected to last for the entirety of a trip and the group composition, including the group leader can be assumed to be somewhat semi-static. So, it is worthwhile to consider if some assumptions can be made in terms of the capabilities of the UEs in the group, for instance:
· Can the sidelink capabilities of the member UEs be assumed to be somewhat similar?
· Is it only the platoon leader which is required to be aware of the capabilities of the member UEs, or all member UEs need to be aware of this information?
· Is the admittance of a new incoming UE to a group dependent on the set of SL capabilities assumed to be supported by all members of the group?
As evident from the above, there are some key issues that need to be resolved before the sidelink capability exchange for groupcast is finalized, at least for the platooning use case. Depending on how often this information needs to be exchanged (e.g. whenever a new UE joins the group), a simple mechanism whereby the incoming UE informs the platoon members of its capabilities (e.g. by transmitting its capability in a groupcast fashion, addressed to the group ID) can be considered. The group leader can then consider this information before accepting or rejecting the request from the incoming UE to join the platoon. Alternatively, if the capabilities within the platoon are assumed to be somewhat similar, this information can be made available to all UEs beforehand (e.g. through pre-configuration) and subsequently, there is no need to exchange any capability related information during the lifetime of the platoon. The platoon leader can also include this information about supported capabilities within the platoon in the periodic advertisement messages.

On the other hand, for the advanced driving use case, the platoon composition can vary quite dynamically, since any vehicular UE might be requesting to join or leave a group at any time. Moreover, the notion of a well-defined leader is not so clear, since any UE can assume this role and so admittance based on supported set of capabilities becomes questionable. So, in this case, making assumptions about the set of capabilities for member UEs at any given time is not straight-forward. Based on this, it seems beneficial to consider some default capability set which is assumed to be supported for a group to operate. Specifically, when a UE requests to join such a group, it can be assumed that it supports this set of capabilities for successful groupcast operation. This reduces the signalling exchange that would otherwise potentially need to take place (in a groupcast manner) every time a new UE joins a group. 

In our view, while RAN1 still need to decide on the list of features and capabilities to be defined for NR V2X, from RAN2 perspective, the use of a default set of capabilities (i.e. mandatory capabilities known and supported by UEs within the group) seems preferable in terms of reducing signalling overhead among the group as well as being suited to both the use cases discussed above. Note that this set can either be applicable to all NR V2X groupcast services or it can be service specific. So, whenever a new UE intends to join the group, it can be aware of the mandatory set of capabilities that are necessary to be supported within this group. Of course, this does not preclude the exchange of capability information after the UE joins a group (i.e. on top of the default set).

Proposal 4:	RAN2 to consider support of default set of SL capabilities for groupcast operation. FFS whether the default set can be service specific and how it is signalled/indicated.

Conclusion
[bookmark: _Ref458739888]This contribution discusses the SL UE capability design for NR V2X and makes the following observations and proposals:

Proposal 1:	SL capability transfer over PC5-RRC is performed independently for each unicast link between peer UEs.
Proposal 2:	SL UE context is defined per unicast link (i.e. L2 SRC/DST ID pair) rather than per destination UE.
Proposal 3:	RAN2 is proposed to discuss whether SL capability of the peer UE as well as the SLRB configuration shall be included within the SL UE context (given that it is per unicast link).
Proposal 4:	RAN2 to consider support of default set of SL capabilities for groupcast operation. FFS whether the default set can be service specific and how it is signalled/indicated.
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