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1. Introduction

In RAN2#104 meeting, unicast for NR V2X was discussed and following agreements are made [1]
1:
For AS-level information required to exchange among UEs via sidelink for SL unicast, RAN2 can consider the followings as a baseline and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1:


- UE ID, UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, CSI), Resource information/configuration and QoS info

2:
AS-level information for SL unicast can be exchanged between gNB and UE for RRC configuration. RAN2 assumes that a UE can provide network with QoS related information and will check if the AS-level information can be agreed and the details after some progress in RAN2, SA2 and RAN1.

3:
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.

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.

5:
RAN2 will study a kind of RRM or RLM based AS level link management. RAN2 will not consider a kind of PC5-RRC level keep alive message based management. Further discussion on possible detailed options is needed.

According to the agreement, there left two options for connection management on PC5, one is use AS layer connection establishment procedure, and another is rely on upper layer connection establishment procedure. The issue is further discussed in email discussion [2], and the discussion then focused on what information needs to be exchanged for AS level, which is important for further decision of connection management on PC5. 
In this contribution, unicast connection management for NR V2X is discussed.
2. Discussion
To discuss whether to introduce PC5 AS level connection control, firstly let’s look into RRC connection control on Uu interface. Based on current specification [3], RRC connection control includes RRC connection establishment, re-establishment, release, reject, resume, maintenance e.g. reconfiguration, radio link management etc. The purpose of the RRC connection control is to setup and maintain dedicated logical data/signaling channel between gNB and UE, so that the data or signaling can be transmitted efficiently over Uu interface. Such dedicated logical data/signaling channel is represented by SRBs and DRBs. In the meantime, QoS of difference service over Uu interface can be guaranteed by different handling mechanism e.g. priority handling, PDCP/RLC/MAC/PHY schemes handling etc. Last but not least, security is activated so that signaling and data can be safely transmitted over Uu interface by ciphering and integrity protection schemes.
Observation 1: RRC connection control is to setup and maintain dedicated logical data/signaling transmission channel
Then turn to NR V2X, firstly there has much variety and higher data rate service requirement compared with basic safety service that considered in LTE phase. Thus broadcast only transmission scheme in LTE V2X is not enough and unicast is introduced for NR V2X to make the data transmission more efficiently and to guarantee advanced service QoS. The purpose of unicast on sidelink, in our understanding, is also to create a dedicate logical data/signaling channel to realize efficient transmission, which is very similar with the purpose of RRC connection control on Uu interface. For example, it needs to create SRB1 and DRBs for data and signaling transmission over sidelink. Besides, QoS differentiation and security are need to be supported for NR V2X sidelink communication. So similar to Uu interface, in actually, NR V2X sidelink unicast is also setup and maintain an AS level connection.
Observation 2: Dedicated logical data/signaling transmission channel is also needed to be setup and maintained for NR V2X sidelink unicast
If above observations are correct, then in the following we need to discuss whether to introduce AS level connection control procedure or not, especially connection establishment procedure for NR V2X sidelink. 
According to SA2 input that listed in email discussion [2], SA2 already consider to use PC5-S message to establish NAS layer connection for unicast link, as well as release procedure. Then the question is whether we need AS layer connection control for unicast link? Let’s check two options in the below
1. Option 1: AS layer connection establishment procedure by PC5-RRC is also needed

2. Option 2: Upper layer connection establishment procedure is enough, i.e., no need for AS layer connection establishment procedure by PC5-RRC, i.e., PC5-RRC based AS layer procedure is used for procedure(s) other than connection establishment
By option 1, NAS connection + AS connection will be supported for NR V2X sidelink unicast transmission, which is similar to Uu interface and this is seems more natural preference. Since on Uu interface, there also has NAS connection between UE and AMF, and AS connection between UE and gNB. Support both NAS and AS connection will enable independent connection control and enable more flexible connection control between UEs. For example, when AS connection is released, NAS connection can still available, so that radio resource that used for AS connection can be released to avoid resource waste and AS layer measurement effort. In the meantime, it can enable quick link re-establish since there only needs to re-establish AS layer connection if two UEs want to communicate again, and does not to do discovery procedure in application layer and NAS connection establishment procedure in PC5-S layer again. This kind of flexibility is benefit for platoon scenario, in which platoon member may need to setup and always maintain unicast link with platoon leader, but not always do data transmission.
Besides, with option 1, mechanisms that used for Uu interface connection control can be reused, e.g. RLM and RLF model, establishment and release etc. And consider NAS layer anyway need to transmit direct communication request message, PC5-RRC connection request message can be transmitted together so that there does not need additional signaling to support AS layer connection establishment procedure.

By option 2, only NAS connection is supported for NR V2X sidelink unicast transmission, and use PC5-RRC to configure dedicate data transmission channel that in observation 2. This is seems like a “simplified” solution of option 1. After NAS connection is established, PC5-RRC can configure DRBs and related radio configuration between UEs, and monitor the radio link to know whether there has problem. The connection control only relies on NAS connection, that the radio resource and DRBs are configured when NAS connection established, and radio resource and DRBs are de-configured when NAS connection released. This solution also works, but might has potential issues since the connection structure is different with Uu interface and dedicate data/signaling transmission channel anyway needs to be handled for NR V2X sidelink unicast transmission.
Based on above discussions, we have following proposal

Proposal 1: support AS layer connection control e.g. connection establishment and release etc. for NR V2X sidelink unicast communication
3. Conclusion

In this contribution, we discuss the connection control for NR V2X sidelink unicast transmission, and have following observations and proposals
Observation 1: RRC connection control is to setup and maintain dedicated logical data/signaling transmission channel

Observation 2: Dedicated logical data/signaling transmission channel is also needed to be setup and maintained for NR V2X sidelink unicast

Proposal 1: support AS layer connection control e.g. connection establishment and release etc. for NR V2X sidelink unicast communication
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