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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At 3GPP RAN#80 meeting, a new SI “Study on NR V2X” was approved. One of the objectives is to study the sidelink L2/L3 protocols. In this contribution, we will discuss the control plane protocol stack for NR V2X sidelink communication.
Discussion
LTE background
In LTE, there are two sidelink control plane protocol stacks, which are shown in the following Figure-1:

                                       Figure-1 Control plane protocol stack for LTE sidelink

The function splits of the above two control plane protocol stacks are as below:
· PC5-C: only used for for SBCCH, which includes the information transmitted by a UE transmitting sidelink synchronisation signal, i.e. acting as synchronisation reference, via SL-BCH.That is to say PC5-C is only used for synchronization.
· PC5 signalling protocol stack: used for establishing, maintaining and releasing the logical connection for one-to-one sidelink communication. In LTE, for one-to-many sidelink communication, UE does not need to establish and maintain a logical connection to receiving UEs. For one-to-one sidelink communication, higher layer is responsible for establishing and maintaining the logical connection using PC5 signalling.
NR V2X control plane protocol stack design
NR V2X control plane protocol stack design should be based on LTE. Which layer needs to be supported can be analyzed based on the CP functions:
Synchronization
From the perspective of synchronization, similar as LTE, NR also support out-of-coverage scenario. Hence from the synchronization aspect, the NR V2X control plane should at least contain RRC, RLC, MAC and PHY layers.
Proposal1: From the perspective of synchronization, the control plane of NR V2X sidelink communication should at least support RRC, RLC，MAC and PHY layer.
Sidelink unicast connection maintainence
For the sidelink unciast connection maintainence, in LTE, it is implemented through PC5 signalling because there is no lower layer feedback and lower layer can treat the unicast data same as the broadcast. 
But in NR, RAN1 has made the following agreements:
	· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios

	· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario
· 


It is obvious in NR, for unicast, lower layer HARQ feedback and CSI feedback are supported. Hence it is not appropriate to let the unicast connection invisiable to AS layers. The most apporpriate layer to perform the sidelink unicast connection maintaince is RRC layer. If RRC layer performs the sidelink unicast connection maintainence, RLC AM will be needed. That is to say, PDCP layer also needs to be supported for control plane protocol stack for NR V2X sidelink communication.
Proposal 2: From the perspective of sidelink unicast connection maintainence, besides the RRC/RLC/MAC/PHY layers, the control plane of NR V2X sidelink communication should also support PDCP layer.
If Proposal 2 can be agreed, only one control plane protocol stack for NR V2X sidelink communication needs to be supported, as shown in Figure-2:


                                       Figure-2 Control plane protocol stack for NR V2X sidelink

Proposal 3: It is suggested to capture the CP protocol stack for NR sidelink communication into TR38.885.

In LTE, the sidelink unicast connection setup is maintained in PC signaling protocol layer. If we decide to maintain the sidelink unicast connection by AS layer itself, it had better send LS to SA2 to inform this information to them.
Proposal 4: Send LS to SA2 to clarify that in NR, AS layer will perform the unicast connection maintainence.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal1: From the perspective of synchronization, the control plane of NR V2X sidelink communication should at least support RRC, RLC，MAC and PHY layer.
Proposal 2: From the perspective of sidelink unicast connection maintainence, besides the RRC/RLC/MAC/PHY layers, the control plane of NR V2X sidelink communication should also support PDCP layer.
Proposal 3: It is suggested to the capture CP protocol stack for NR sidelink communication into TR38.885.
Proposal 4: Send LS to SA2 to clarify that in NR, AS layer will perform the unicast connection maintainence.
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5.1.4   L2/L3 protocols
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Control plane radio protocol stack for NR V2X sidelink communication is shown in the Figure X-1.



Figure X-1: Control plane protocol stack for NR V2X sidelink communication

At least the following control plane functions need to be supported:
-	Synchronization;
-    Unicast connection maintainence.
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