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Introduction  
One of the key aspects related to unicast operation in particular is the exchange of UE capability over sidelink. In this regard, several agreements were made in the last RAN2 meeting [1]:

Agreements on V2X unicast:
1: PC5-RRC is used to exchange UE capability and AS-layer configuration at least.
2: PC5-RRC based UE capability transfer procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
3: PC5-RRC based UE capability transfer can be done in either one-way or two-way manner. Further details can be discussed in WI stage.
4: Further details on which UE to send out its own capability information can be discussed in WI stage.
5: PC5-RRC based AS-layer configuration procedure is triggered during or after PC5-S signalling for direct link setup. Further details can be discussed in WI stage.
6: PC5-RRC based AS-layer configuration can be done in a two-way manner. Further details can be discussed in WI stage.
7: Further details on which UE to send out PC5-RRC based AS-layer configuration can be discussed in WI stage.

While the capability exchange is a topic that lies within the domain of both RAN1 and RAN2, RAN1 has not had any detailed discussions during the SI stage. From RAN2 perspective, several aspects regarding the UE SL capability need to be considered before defining the capability exchange mechanism expected to take place during/after unicast connection establishment. In this contribution, we discuss these aspects and present our view.
Discussion

Even though the method and procedure of exchanging SL capabilities between peer UEs involved in unicast operation was extensively discussed in the last RAN2 meeting, there was no consensus on a single way forward. Specifically, two options for exchanging the capability information as well as the exact time of signalling relative to the upper layer connection request message were captured in the TR [2]. We think that in order to make progress and down-select from the captured options, we need to address the basic question about the content of the capability signalling itself as well as the exact impact on the unicast connection establishment. While the former lies more in the scope of RAN1 discussions, the interplay with unicast operation needs to be addressed here. The two questions identified from previous RAN2 discussions are as follows:
1) Whether the UE capability transfer procedure is triggered during or after PC5-S signalling?
2) Whether the UE capability transfer is done in a one-way or two-way manner?
In order to answer the above questions, we think that we need to address a more fundamental question: What is the importance/relevance of peer UEs being aware of/supporting each other’s capability to whether or not the unicast connection is successfully established? Put another way, is the exchange of capability information absolutely necessary for successful connection establishment over unicast? There are two obvious answers to this question: 
i) Option 1: The exchange of UE capability is indeed essential for the upper layer connection to be established and without the successful exchange/negotiation of this information between the peer UEs, the upper layer connection cannot be successful. With this interpretation, the capability exchange would in principle include information about whether UE(s) support unicast operation and whether mode 1 and/or mode 2 are supported. Moreover, since the initial connection request message over PC5-S by the upper layer has to be sent in a broadcast fashion, the capability exchange message may only be performed once 1:1 security is successfully established between peer UEs and the Direct Communication Accept Response can only be sent subsequently.
ii) Option 2: Alternatively, the UE capability information is not considered essential for the unicast operation and that the connection can still operate and meet the minimum QoS requirements for the relevant V2X service without necessarily exchanging the capability information during the upper layer connection establishment procedure. Note that this option implies the potential need for some default capability information that is known by both UEs prior to the connection being established. 
While both options are viable, they point towards different solutions in the TR [2]. In case of option 1, since UE capability is critical to upper layer connection establishment, the exchange has to necessarily happen during the connection establishment phase by the upper layer. This is because, depending on capability mismatch between the UEs, the connection request response could be different. Moreover, the capability exchange in this case might happen before the Direct Communication Accept message is received from the peer UE, since the UEs have to ensure that the unicast connection can be established based on the agreed upon capabilities. This introduces restrictions regarding the exact timing on when this signalling is exchanged, since it has to happen once security mode has been agreed upon by the UEs but before the connection is actually established, leading to unnecessary latency in setting up the connection (see companion contribution [3] for more details). Conversely, for the case of option2, the exchange can happen after connection establishment (from upper layer perspective), since there is no direct dependence on connection establishment itself. In fact, if both UEs support some default set of capabilities, the actual capability exchange can happen at any time before data transmission. The capability transfer can either be a one-step procedure to save signalling overhead or based on a 2-step request response format. Alternatively, since there are no timing restrictions on this exchange with regards to connection set up, it can be sent alongside the AS layer SLRB configuration exchange over PC5-RRC, i.e. after the connection is established from the upper layer perspective. This would simplify the procedure as well as reduce the overhead of signalling.

In our view, RAN2 first needs to address and seek to answer the question raised above, i.e. is the exchange of SL capability information considered essential for unicast connection establishment? In this regard, the two options detailed above can be considered as a baseline for further discussion and decision. We think that since the support of unicast operation over sidelink itself is expected to be optional based on capability, for two UEs supporting such capability for unicast operation, the exchange of other SL capability information could be auxiliary to the connection establishment (i.e. option 2). Therefore, we propose to support option 2, i.e. UE capability exchange is performed after the connection is established from upper layer perspective. In this case, some minimum/default capability to be supported by all UEs which support unicast operation over sidelink can be defined, which meets the minimum QoS requirements applicable for advanced V2X use cases. 


Observation:	The role of UE capability in successful connection establishment needs to be addressed in order to down-select the signalling structure/mechanism for UE capability exchange.
Proposal 1:	RAN2 to discuss whether the SL UE capability information is essential to unicast connection establishment and the need for defining default SL capability, based on options 1 and 2 discussed above.
Proposal 2:	RAN2 is proposed to agree that UE capability information is exchanged after SL connection establishment and can follow either 1 or 2 step manner (as captured in the TR). RAN2 to further discuss if the capability exchange can be performed along with AS layer SLRB configuration using PC5-RRC after upper layer connection establishment.


Conclusion
[bookmark: _Ref458739888]This contributions discusses aspects related to SL capability exchange for unicast operation over sidelink and makes the following observations and proposals:

Observation:	The role of UE capability in successful connection establishment needs to be addressed in order to down-select the signalling structure/mechanism for UE capability exchange.
Proposal 1:	RAN2 to discuss whether the SL UE capability information is essential to unicast connection establishment and the need for defining default SL capability, based on options 1 and 2 discussed above.
Proposal 2:	RAN2 is proposed to agree that UE capability information is exchanged after SL connection establishment and can follow either 1 or 2 step manner (as captured in the TR). RAN2 to further discuss if the capability exchange can be performed along with AS layer SLRB configuration using PC5-RRC after upper layer connection establishment.
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