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1 Introduction
In the RAN Plenary #80 meeting, the following objectives are included in the NR V2X study item [1]. 
Sidelink design:

· Identify technical solutions for a NR sidelink design to meet the requirements of enhanced 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, including configuration and management via LTE Uu or NR Uu interfaces

· Study sidelink L2/L3 protocols
It was agreed to study the support of unicast, groupcast and broadcast for NR V2X communications. In this contribution, we discuss the potential issues of each communication type, and then provide our views.
2 Discussion
2.1 Enhancement to support unicast/groupcast/broadcast in NR V2X
· Unicast communication
In terms of unicast communication, it can be assumed that a large amount of data may be transmitted, for example the use-case of extended sensor. In LTE V2X, the transmitter does 4 repetitions. If the repetition mechanism is also applied for unicast communication in NR V2X, it will be a waste of resources. From the system perspective, it is not spectrum efficient. Therefore, the support of ACK/NACK transmission for unicast communication in NR V2X is required.

If it is supported that the receiver sends ACK/NACK in unicast communication, ACK/NACK transmissions may sometime collide with data transmitted by other transmitters due to the HD (Half Duplex) constraint. In order to send ACK/NACK within required time by the transmitter, the resource allocation mechanism for ACK/NACK transmission should be studied.
Moreover, if the transmitter keeps sending data without considering the traffic load of the receiver, the receiver will spend a long time sensing the channel without being able to send its own data due to the HD constraint. Therefore, it is better that the transmitter schedules the time of transmission by considering the receiver’s state, for example the traffic model of the receiver. As an example, to mitigate the HD problem, the coordination mechanism between the transmitter and the receiver can be studied.
Observation 1: The HD constraint may have significant impact on unicast communication.
Proposal 1: The solution to mitigate the HD problem should be further studied for unicast communication.
Another necessary enhancement related to unicast communication is the control channel. For NR V2X, the PSCCH used in LTE V2X can be the starting point. If the PSCCH is used as the starting point for NR V2X, further study is necessary.

Proposal 2: The PSCCH should be adopted as baseline for NR control channel design.
In LTE V2X each transmitter vehicle broadcasts messages to nearby vehicles and there is no UE-specific information related to PSCCH. The message cannot be transmitted to dedicated receiver. In order to support unicast communication, at least the user-specific information should be bound to the PSCCH, for example the CRC part of PSCCH can be scrambled in a user-specific manner.
Proposal 3: The enhancement of control channel to enable unicast communication should be studied.

· Groupcast communication
The groupcast allows one transmitter to send a message to multiple receivers. For example, in NR V2X, vehicles platooning is a typical use-case of groupcast. By using the current PSCCH, the transmitter cannot transmit the message to dedicated receivers. Hence, the PSCCH enhancement for groupcast should also be studied. For example, in order to indicate which UEs should receive the message, the group ID can be used in the PSCCH.  
Proposal 4: The enhancement of control channel to enable groupcast communication should be studied.

· Broadcast communication
Broadcast has already been supported for sidelink transmission in LTE V2X. For NR V2X, at least the the LTE V2X solution can be adopted as baseline and then further studies done if any enhancements are necessary.
3 Summary
In this contribution, the following observation and proposals are made:
Observation 1: The HD constraint may have significant impact on unicast communication.

Proposal 1: The solution to mitigate the HD problem should be further studied for unicast communication.
Proposal 2: The PSCCH should be adopted as baseline for NR control channel design.
Proposal 3: The enhancement of control channel to enable unicast communication should be studied.

Proposal 4: The enhancement of control channel to enable groupcast communication should be studied.
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