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1. Introduction
In RAN2 #104 meeting [1], NR sidelink unicast connection establishment was discussed, and the following agreements have been reached:
	4:
RAN2 will consider both options during SI phase. Further discussion on the definition, procedure and information for each option is needed.


- Option 1: AS layer connection establishment procedure by PC5-RRC is also needed.


- Option 2: Upper layer connection establishment procedure is enough


Also, an email discussion “[104#55] [NR/V2X] Unicast” was organized but it seems no consensus could be reached about whether the AS layer connection establishment procedure is needed, and the rapporteur suggests to focus on the PC5-RRC procedures design of signalling and message contents no matter what the procedures would be named. Later in RAN2 #105 meeting, the issue is not discussed and companies tend to leave it to WI stage.
This contribution will give analysis on the AS layer connection establishment or information exchange procedure by considering detailed steps of this PC5-RRC procedure (i.e. whether this procedure is during or after upper layer connection establishment) in the whole sidelink unicast link setup procedure (containing the upper layer and possible AS-layer connection establishment) and the impact brought by different options. 
2. Discussion
2.1 PC5-RRC procedure during upper layer connection establishment
If the PC5-RRC procedure for UE capability and AS-layer configuration exchange is DURING upper layer connection establishment, there are two possible options:
Option 1: PC5-RRC signalling and PC5-S signalling are separated. PC5-RRC procedure begins after the PC5-S signalling for direct link setup and is completed before the direct link setup procedure finishes. Figure 1 is an example.
This option is also discussed in [2].
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Figure 1 Option 1, an example of PC5-RRC signalling during upper layer connection establishment
Option 2: PC5-S signaling of upper layer connection establishment is encapsulated into PC5-RRC messages. 
For option 2, there are two sub-options, depending on whether the final AS-layer configuration is decided by target UE or initiating UE, which results in a 3-step (e.g., Option 2-1 in Figure 2) or 4-step (e.g., Option 2-2 in Figure 3) PC5-RRC procedure. 
Option 2-1: PC5-S signaling of upper layer connection establishment is encapsulated into PC5-RRC message and the AS-layer configuration is configured to initiating UE by target UE.
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Figure 2 Option 2-1, an example of upper layer signalling encapsulated into PC5-RRC messages with a 3-step procedure
Option 2-2: PC5-S signaling of upper layer connection establishment is encapsulated into PC5-RRC message and the AS-layer configuration needs to be requested first to initiating UE by the target UE. 
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Figure 3 Option 2-2, an example of upper layer signalling encapsulated into PC5-RRC message with a 4-step procedure
2.2 PC5-RRC procedure after upper layer connection establishment

If the PC5-RRC procedure for UE capability and AS-layer configuration exchange is AFTER upper layer connection establishment, there is only one option:
Option 3: PC5-RRC procedure begins after the direct link setup procedure finishes.
Here the PC5 RRC procedures in Figure 4 can be a PC5-RRC connection setup procedure (e.g. used to establish SRB1 and DRBs) or just a procedure for AS-layer information exchange.

Overall speaking, no matter the PC5-S signalling and PC5-RRC signaling are separated or combined into a single PC5-RRC message, the main difference between that PC5-RRC procedure happens DURING and AFTER upper layer connection establishment is whether the upper layer response has already considered the information from AS layer. For example, if the PC5-RRC procedure begins AFTER the direct link setup procedure finishes, the QoS negotiation is only based on the service information and the upper layer connection is established without considering the UE capability and AS-layer configuration, which means that the AS layer may later figure out that the negotiated QoS by upper layer cannot be guaranteed or the AS-layer configuration cannot be accepted, resulting in a invalidity of upper layer connection and a link release. This will not happen for option-1 and option-2 for the DURING case.
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Figure 4 Option 3, an example of PC5-RRC procedure begins after the direct link setup procedure finishes
Observation 1: PC5-RRC procedures DURING upper layer connection establishment means that upper layer’s response for the link setup and QoS negotiation has already considered the information from AS layer, so that the unicast link setup will not be invalid. 
Proposal 1: No matter the AS-layer connection establishment is supported or not, PC5-RRC signalling used in connection establishment is triggered DURING PC5-S signalling for upper layer connection setup.
On the other hand, the heated discussions about whether to support AS-layer connection establishment procedure have been already done in the email, here we just want to stress that the main different is that the AS layer connection establishment means establishing the dedicated SRB (e.g., SRB1) for the unicast connection. Similar as Uu, the SRB1 can also be used configure one or more dedicated DRBs to guarantee the PC5 QoS requirements between the peer UEs. The SRB1 can also be used to carry other PC5-RRC signaling e.g., SL-related measurement configuration and report signaling for AS level link management. Therefore:

Proposal 2: To support AS-layer connection establishment which can be used to establish dedicated SRB and DRBs.
If we support that PC5-RRC signalling used in connection establishment are triggered DURING PC5-S signalling for upper layer connection setup and support AS-layer connection setup procedure, then we need to further discuss about whether we need to encapsulate the PC5-S signaling into an RRC message or not (option 1 or option 2). There is no need to send two separated messages (PC5-S and PC5-RRC signalling) both for the same intent of connection setup (which would be the case if we choose option 1) that can actually be combined in a single message, which is also why some companies argued that the AS-layer connection establishment procedure does a duplicated job as the upper layer has already done, so that option 2 would be preferred.
Observation 2: PC5-S signaling of upper layer connection establishment being encapsulated into PC5-RRC message to constitute the AS-layer connection setup procedure is the simplest way to complete the connection establishment (both upper layer and AS-layer).
Proposal 3:  The PC5-S signaling of upper layer connection establishment is encapsulated into PC5-RRC message to be part of the AS-layer connection setup procedure.
If proposal 2 and 3 are agreed, then there is still a question if we would like to have a 3-step or 4-step PC5-RRC connection setup procedure. In our option, it is more reasonable to have the requested AS-layer configuration in step-2, so that the AS-layer configuration can be considered in initiaing UE and accepted AS-layer configuration can be sent in step-3 with security activated on SRB1.
Proposal 4: Adopt a 4-step RRC procedure in Figure 3 for NR unicast sidelink connection establishment, which consists of RRC SL setup request, RRC SL setup response, RRC SL configuration and RRC SL configuration complete.
3. Conclusion
In this contribution, we discussed further about the impact brought by whether the PC5-RRC signaling used in sidelink unicast connection establishment is during or after upper layer connection establishment and have the following observations and proposals:

Observation 1: PC5-RRC procedures DURING upper layer connection establishment means that upper layer’s response for the link setup and QoS negotiation has already considered the information from AS layer, so that the unicast link setup will not be invalid.
Observation 2: PC5-S signaling of upper layer connection establishment being encapsulated into PC5-RRC message to constitute the AS-layer connection setup procedure is the simplest way to complete the connection establishment (both upper layer and AS-layer). 

Proposal 1: No matter the AS-layer connection establishment is supported or not, PC5-RRC signalling used in connection establishment is triggered DURING PC5-S signalling for upper layer connection setup.
Proposal 2: To support AS-layer connection establishment which can be used to establish dedicated SRB and DRBs.
Proposal 3:  The PC5-S signaling of upper layer connection establishment is encapsulated into PC5-RRC message to be part of the AS-layer connection setup procedure.
Proposal 4: Adopt a 4-step RRC procedure in Figure 3 for NR unicast sidelink connection establishment, which consists of RRC SL setup request, RRC SL setup response, RRC SL configuration and RRC SL configuration complete.
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