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Introduction & Background

One of the main objectives for NR V2X SI is listed below [1].

	1: Sidelink design [RAN1, RAN2]:
Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 

Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast

Study NR sidelink physical layer structures and procedure(s)

Study sidelink synchronization mechanism

Study sidelink resource allocation mechanism (also including objective 3)

Study sidelink L2/L3 protocols


In this contribution, we will focus on discussing the highlighted sidelink L3 (i.e., Control plane) protocol design  and provide our view on the potential enchancement to support sidelink unicast and groupcast in NR.
Discussion
Our consideration on the sidelink control plane protocol design will be splitted into two subsections for sidelink unicast and groupcast respecitvely. 
Control plane protocol for Sidelink unicast 

From the very beginning of release 12, the main use case (e.g., public safety service in D2D) of LTE sidelink was targeted on the one-to-many sidelink broadcast communication. Hence LTE sidelink has been designed as a connectionless operation without HARQ feedback. Consequently, a UE does not establish and maintain a logical connection to receiving UEs prior to one-to-many sidelink communication. In later release one-to-one sidelink communication has been supported. However, it is achieved by higher layer (above AS) allocating a unique L2 ID for a pair of transmitting and receiving UEs to filter packets, the AS layer remains connectionless. The control plane, i.e., PC5 signalling protocol defined in higher layer for establishing, maintaining and releasing the logical connection for one-to-one sidelink communication is shown in Figure 1 [2].
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Figure 1. Control-Plane protocol stack for one-to-one communication in LTE sidelink

Observation 1
In LTE sidelink one-to-one communication is achieved by PC5 signnaling protocol allocating a unique L2 ID for a pair of transmitting and receiving UEs to filter packets, while the AS layer remains connectionless.

As to NR sidelink, in order to support the advanced V2X service which requires more stringent QoS KPIs, RAN1 has agreed to study the following mechanisms for sidelink unicast and/or groupcast communication. 

	RAN1#94 Agreements:
RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
HARQ feedback
CSI acquisition

Open loop and/or closed-loop power control
Link adaptation
Multi-antenna transmission scheme


From our understanding, if the above enhancements like HARQ feedback, CSI acquisition and link adaptation were introduced to sidelink unicast communication in NR, the AS layer operation would turn out to be connection-oriented. This may facilitate the utilization of RRC control plane stack to do similar connection management over PC5 as Uu. Actually, SA2 has already discussed similar issues in previous meetings, but no conclusion has been reached so far. Instead, an editor’s note has been captured in the latest TR 23.786 as shown in below box [3].

	6.11.2.2
Signalling protocol to support unicast/multicast communication

[some text omitted...]
Editor's note:
Whether PC5 Signalling Protocol from ProSe TS 23.303 [8] or RRC signalling protocol should be used requires input from RAN2.


Observation 2
For NR sidelink to support unicast communication, there can be two options for RAN2 discussion and decision on the control plane protocol.

Option 1: Reuse existing PC5 Signalling Protocol.

Option 2: Introduce new PC5 RRC Protocol.

We give a comparison of the above two options in the following table.

	Options
	Pros
	Cons

	1
	maximized reuse of existing work in LTE sidelink
	involved many cross-layer interactions to share the unicast link information (e.g., CSI over PC5)

	2
	allowed Uu-like link handling for a more efficient unicast connection management 
	more specification efforts to utilize NR Uu RRC


Option 2 is preferred for a more efficient connection management and potential unification of control plane protocols for Uu and PC5. Therefore, we have the following Proposal:

Proposal 1
RAN2 to consider a new PC5 control protocol (namely PC5 RRC) for efficient connection management as the NR Uu RRC to support sidelink unicast communication.
Figure 2 below is given to illustrate the new PC5 RRC protocol. Functionalities, other than connection management, can be discussed and considered in later phase. For example, due to different UE capabilities between the peer UEs, parameter negotiation can be performed in advance of establishing a peer-to-peer connection. This mechanism can also be achieved by the new PC5 RRC instead of pre-definition in the specification or UE implementation as in LTE sidelink.
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Figure 2. Control-Plane protocol stack for unicast communication in NR sidelink
Control plane protocol for sidelink groupcast 

Basically, the sidelink groupcast communication can be modelled as a special case for one UE (e.g., group header) to maintain unicast connection with each remaining UE (e.g., group member) in the group. Therefore, we think the same PC5 RRC protocol can be applied to both sidelink unicast and groupcast communication. 

Proposal  2
RAN2 to consider the same PC5 RRC protocol to support sidelink groupcast communication as the sidelink unicast communication.
Conclusion

In this contribution, we mainly discussed the potential control plane protocol design to support sidelink unicast and groupcast communication. Our observations and proposals are summarized as following. 
Observation 1
In LTE sidelink one-to-one communication is achieved by PC5 signnaling protocol allocating a unique L2 ID for a pair of transmitting and receiving UEs to filter packets, while the AS layer remains connectionless.
Observation 2
For NR sidelink to support unicast communication, there can be two options for RAN2 discussion and decision on the control plane protocol.
Option 1: Reuse existing PC5 Signalling Protocol.

Option 2: Introduce new PC5 RRC Protocol.

Proposal 1
RAN2 to consider a new PC5 control protocol (namely PC5 RRC) for efficient connection management as the NR Uu RRC to support sidelink unicast communication.
Proposal  2
RAN2 to consider the same PC5 RRC protocol to support sidelink groupcast communication as the sidelink unicast communication.
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