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Introduction
In RAN#83, the New WID on 5G V2X with NR sidelink was agreed [1]. One of the objectives is to support sidelink unicast. In the SI phase, it was concluded that PC5 RRC is used to exchange UE capability and AS-layer configuration at least. But the details are not clear and can be discussed in WI stage.
	1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.

Sidelink L2/L3 protocols and signalling

Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]


In this contribution, we will discuss some PC5 RRC procedures such as PC5 connection and the exchange of UE capability and AS layer configuration and present our point of view.
Discussion
2.1 PC5 connection
During the SI phase, it was decided that RAN2 will consider two options for PC5 connection establishment: 1) AS layer connection establishment procedure by PC5-RRC is also needed; 2) upper layer connection establishment procedure is enough. Which option to choose was discussed during email discussion on unicast and online meeting. However, no consensus was reached. 

In terms of sidelink connection in LTE, Layer-2 link establishment with PC5-S signalling in upper layer was introduced for D2D. For NR V2X sidelink unicast communication, from RAN2’s perspective, some AS layer factors shall be considered for PC5 connection in addition to PC5-S link establishment, such as UE capability, available sidelink unicast resources and sidelink congestion status. For instance, UE might restrict to limited number of unicast connection with other UEs concurrently due to hardware or software condition, so it is necessary to check whether it is feasible for more unicast connection before a new PC5 connection setup. In another case, the UE may not have enough available sidelink resource for one more unicast connection or for ensuring the required QoS over the unicast connection, thus AS layer estimation is necessary before PC5 connection setup. Therefore, in our opinion, to avoid unnecessary interaction between AS layer and upper layer, AS layer PC5 connection setup is necessary for subsequent sidelink unicast communication. Moreover, the AS layer PC5 connection setup could be used to deliver the UE capability and AS layer configuration, with which the startup latency for the sidelink unicast communication could be reduced. 
Proposal 1: It is suggested to consider the AS layer PC5 connection setup, which is useful for unnecessary interaction between AS layer and upper layer and startup latency reduction. 
Certainly, the AS layer PC5 connection setup is performed via PC5 RRC procedure. PC5 RRC signalling, e.g. PC5 setup request, PC5 setup response, could be defined for PC5 RRC connection setup. As to the PC5-S messages for direct layer 2 link establishment, they can be encapsulated/piggybacked in PC5 RRC connection setup messages. 
Proposal 2: PC5-S messages for direct layer 2 link establishment can be encapsulated/piggybacked in PC5 RRC connection setup messages.
2.2 UE capability transfer
During the SI phase, it was concluded that UE capability transfer can be done in either one-way or two-way manner and be triggered during or after PC5-S link establishment, the details can be discussed in WI stage. In our view, the main difference of one-way and two-way manner is that, in one-way manner, the UE directly transmits its capability to the peer UE, while in two-way manner, the UE transmits its capability to the peer UE when receiving a capability enquiry from the peer UE.
Since one-way manner is less signalling consuming, we prefer the UE capability transfer in a one-way manner. For Tx UE (UE1), it should obtain the peer UE’s (UE2) capability and select transmission parameters considering the information. With one-way manner, the peer UE’s capability transfer can be triggered by PC5 RRC setup request and be transmitted to Tx UE within the PC5 RRC setup response message. After a while, the UE2 may have data to  transmit to UE1. However, since the PC5 connection has been established, by the one-way manner, there is no enquiry message for UE2 to request/indicate UE1 to transmit its capability and UE1 has no idea when to transmit its capability to UE2. So, to facilitate subsequent data transmission in both direction, UE1 can send its capability to UE2 in PC5 RRC setup request message. That is, both the Tx UE and the peer UE can exchange their capability in PC5 RRC setup messages during PC5 RRC connection setup procedure.

Proposal 3: It is suggested the UE capability transfer be done in the one-way manner considering the less signalling consuming. Both the Tx UE and the peer UE can exchange their UE capability during PC5 RRC connection setup procedure.
According to the WID [1], a single carrier for the NR sidelink transmission and reception is considered. That is, PC5 CA and duplication will not be supported in this WI. Other aspects related to sidelink unicast communication, such as sidelink HARQ feedback, mcs, power control and so on are mandatory or optional capability of UE have not been decided by RAN1 yet. What capabilities need to be exchanged for unicast should be final decided by RAN1.
Observation 1: What UE capabilities need to exchange for sidelink unicast communication should be final decided by RAN1.
2.3 AS-layer configuration
It was concluded that the AS-layer configuration can be done in the two-way manner and be triggered during or after PC5-S link establishment, and the details can be discussed further. 
In LTE D2D, AS layer security is defined, i.e. PDCP ciphering and integration protection. In addition, for one-to-one ProSe communication, secure Layer-2 link is established, i.e. mutual authentication for security association is triggered during PC5-S link establishment. However, in LTE V2X, considering the V2X messages include certificate for security, SA3 decided AS layer security is not necessary. As regard to NR sidelink unicast communication, SA2 concluded the legacy layer-2 link establishment with PC5-S signalling for one-to-one ProSe communication is reused as baseline. But it is not clear whether the security association is reused/needed for NR V2X sidelink unicast connection. Additionally, if AS layer security needs to be defined for NR V2X sidelink unicast communication is not clear. In our view, similar to LTE V2X, since V2X messages containing certificate for security, neither the security association in PC5-S link establishment nor AS layer security is needed for NR V2X sidelink unicast communication. Whatever, this shall be final decided by SA3.

Observation 2: Whether the security association in PC5-S link establishment or AS layer security is needed for NR V2X sidelink unicast communication shall be final decided by SA3.
If the security association in PC5-S link establishment or AS layer security is not needed for NR V2X sidelink unicast communication, the AS layer configuration can be included in PC5 RRC connection setup messages. On the other hand, if the security association in PC5-S link establishment and/or AS layer security is needed for NR V2X sidelink unicast communication, generally, the AS layer configuration should be done after the security is completed/activated. That is, the AS layer configuration should be done after PC5 RRC connection setup.

Observation 3: If the security association in PC5-S link establishment or AS layer security is needed for NR V2X sidelink unicast communication, the AS layer configuration shall be done after PC5 RRC connection setup. Otherwise, the AS layer configuration can be included in PC5 RRC connection setup messages.
Generally speaking, the PC5 connection setup is triggered when UE has V2X service data to transmit. Therefore, the AS layer configuration may contain the PC5 QoS profile of the V2X service and the configuration of the unicast SL bearer. Upon receiving these information, the peer UE may determine whether to accept or reject to establish corresponding bearer for transmission of the V2X service. In addition, the AS layer configuration may contain the Tx UE’s own sidelink transmission resources. By knowing the unicast sidelink transmission resources of the Tx UE, the Rx UE may only monitor the unicast transmission resources of the Tx UE which is benefit for power saving.
Proposal 4: The AS layer configuration may contain the PC5 QoS profile of the V2X service to transmit, the configuration of the unicast SL bearer and the sidelink transmission resources for unicast communication.
Conclusion
In this contribution, we discussed some PC5 RRC procedures such as PC5 connection and the exchange of UE capability and AS layer configuration. And we have the following observations and proposals:
 Proposal 1: It is suggested to consider the AS layer PC5 connection setup, which is useful for unnecessary interaction between AS layer and upper layer and startup latency reduction. 
Proposal 2: PC5-S messages for direct layer 2 link establishment can be encapsulated/piggybacked in PC5 RRC connection setup messages.
Proposal 3: It is suggested the UE capability transfer be done in the one-way manner considering the less signalling consuming. Both the Tx UE and the peer UE can exchange their UE capability during PC5 RRC connection setup procedure.
Observation 1: What UE capabilities need to exchange for sidelink unicast communication should be final decided by RAN1.
Observation 2: Whether the security association in PC5-S link establishment or AS layer security is needed for NR V2X sidelink unicast communication shall be final decided by SA3.
Observation 3: If the security association in PC5-S link establishment or AS layer security is needed for NR V2X sidelink unicast communication, the AS layer configuration shall be done after PC5 RRC connection setup. Otherwise, the AS layer configuration can be included in PC5 RRC connection setup messages.
Proposal 4: The AS layer configuration may contain the PC5 QoS profile of the V2X service to transmit, the configuration of the unicast SL bearer and the sidelink transmission resources for unicast communication.
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