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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469] In RAN2#103 bis [1], the following agreement was made with respect to NR sidelink unicast, groupcast and broadcast.
	· Unicast, groupcast, and broadcast should be supported for all of the in-coverage, out-of-coverage, and partial coverage scenarios.



In this paper, we try to discuss the meaning of sidelink connection establishment for NR sidelink.   
[bookmark: _Ref489281230]Discussion
In terms of sidelink connection in LTE, operations are introduced to establish/maintain/release layer2 link between two UEs over PC5. However, such procedures are not defined in AS, rather by higher layers [3]. Specifically, a mutual authentication has to be conducted to establish secure layer 2 link; keep-alive functionality running over PC5-S is used to maintain the layer 2 link; in addition, layer 2 release procedure will terminate the layer 2 link and delete all relevant context, meaning two UEs disconnect from each other. 
For NR, it is reasonable to assume similar approach, i.e. PC5-S based, will be introduced for SL unicast connection operation by SA2. 
[bookmark: _Ref1066327][bookmark: _Toc1068572]In LTE, SL connection operation for unicast is handled by upper layer signaling, i.e. PC5-S, specified by SA2
[bookmark: _Ref1066369][bookmark: _Toc1080425]It is left to SA2 discussion how upper layer signaling is used for NR SL unicast connection operation. 

From RAN2 perspective, it is worth investigating whether/how access stratum can aid sidelink connection operation for NR SL unicast. We believe that there is no connection establishment without involving lower layers. For example, it seems useful to establish a connection only after radio capabilities are known. On the other hand, we believe that the connection establishment procedure is a joint procedure that involves both higher layers and lower layers. Some AS-related information related to radio capabilities can be exchanged as part of the connection establishment procedure, e.g. upon UE discovery, and the final pairing at higher layers can only be performed if an RRC connection can be established at lower layers. In addition, compared with PC5-S, PC5-RRC seems to be more flexible especially if RAN2 wants to specific UE AS actions upon transmission/reception of PC5 RRC messages.

[bookmark: _Ref1066374][bookmark: _Toc1080426]Connection establishment procedure is a joint procedure that should involve both upper layers and AS layers.
[bookmark: _Toc528854238][bookmark: _Toc528854262][bookmark: _Toc528878157][bookmark: _Toc795678][bookmark: _Toc796021][bookmark: _Toc796267][bookmark: _Toc957450][bookmark: _Ref1066378][bookmark: _Ref1066380][bookmark: _Toc1080427]RAN2 studies AS procedures to aid connection operation, i.e. link establishment, maintenance and release for unicast connections.
As an initial definition for further discussion, one can say that the unicast connection between UEs is established once UEs are aware of each other’s lower layer context and can at least support robustness features, e.g. HARQ and scrambling.
[bookmark: _Ref528776183][bookmark: _Toc528854237][bookmark: _Toc528854261][bookmark: _Toc528878156][bookmark: _Toc795677][bookmark: _Toc796020][bookmark: _Toc796266][bookmark: _Toc957449][bookmark: _Toc1080428]RAN2 agrees on the definition of unicast sidelink connection: UEs are connected if they are aware of each other’s lower layer context and can send messages to each other via a link which is enough robust to sustain a certain QoS, e.g. HARQ is supported. 
In the last RAN2#104 meeting it is agreed that PC5-RRC is used to exchange AS-level informaton among UEs via sidelink for SL unicast. Therefore, it is natural to believe PC5-RRC sianglling can help to manage sidelink unicast connection from AS perspective. 
	Agreement:
· AS-level information is exchanged via RRC signalling (e.g. PC5-RRC) among UEs via sidelink for SL unicast. New logical channel (SCCH: SL Control Channel) in addition to STCH (SL Traffic Channel) will be also introduced. SCCH carriers PC5-RRC messages


[bookmark: _Ref1066386]
[bookmark: _Toc1080429]PC5-RRC is used to exchange AS-level information, e.g. UE capability, for SL unicast connection operation.

For groupcast, however, there is no clear motivation to introduce SL connection. In particular, it would be too complex to handle connections between every UE pairs within the same group. Besides, due to the uncertainty of group size, it is also questionable how many connections can be managed by one individual UE limited by UE capability. 
[bookmark: _Ref1066390][bookmark: _Toc1080430]SL connection does not apply to groupcast communication.

[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in section 2 we observe the following:
Observation 1	In LTE, SL connection operation for unicast is handled by upper layer signaling, i.e. PC5-S, specified by SA2

Based on the discussion in section 2 we propose the following:
Proposal 1	It is left to SA2 discussion how upper layer signaling is used for NR SL unicast connection operation.
Proposal 2	Connection establishment procedure is a joint procedure that should involve both upper layers and AS layers.
Proposal 3	RAN2 studies AS procedures to aid connection operation, i.e. link establishment, maintenance and release for unicast connections.
Proposal 4	RAN2 agrees on the definition of unicast sidelink connection: UEs are connected if they are aware of each other’s lower layer context and can send messages to each other via a link which is enough robust to sustain a certain QoS, e.g. HARQ is supported.
Proposal 5	PC5-RRC is used to exchange AS-level information, e.g. UE capability, for SL unicast connection operation.
Proposal 6	SL connection does not apply to groupcast communication.
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