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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#80, a new study item on NR V2X was approved with the following sidelink related design objectives [1]:
Sidelink design:
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13]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

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.

NR sidelink design and potential enhancements on each aspect should base on SA1 identified 25 use cases [2]. And these use cases are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving.
In this contribution, we provide our views on NR sidelink physical layer structures and procedure(s) for these use cases.
Discussion
Sidelink physical signal/channel
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]In LTE sidelink, synchronization signal, sidelink broadcast channel, sidelink control channel and sidelink data channel were specified. In NR V2X, the synchronization signal and sidelink broadcast channel can be enhanced based on the structure of NR SSB as mentioned in our companion contribution [3]. The modulation and precoding scheme can be studied to support higher data rate. Considering higher reliability requirement, how to carry HARQ ACK/NACK and channel state information can be studied. 
Proposal 1: The following sidelink physical signal/channel should be studied in NR V2X:
· Synchronization signal and sidelink broadcast channel
· Sidelink control channel
· Sidelink data channel

NR sidelink communication mode and physical procedure
In LTE V2X, two communication modes were supported, i.e., eNB scheduling based communication mode and UE autonomous resource selection based communication mode. In NR V2X, gNB scheduling based and UE autonomous resource selection communication mode can be still supported. For groupcast communication, the group header UE can be authorized to assist intra group sidelink communication, no matter the group header UE and the group number UEs are in coverage or out of coverage of gNB. The corresponding sidelink physical procedure, e.g., sidelink scheduling/resource allocation, long or short term sensing based resource selection and feedback mechanism should be studied.
Proposal 2: Reuse the following sidelink communication modes for NR V2X:
· Scheduling based communication mode 
· UE autonomous resource selection based communication mode 
Link adaptation mechanism:
Link adaption mechanism was not introduced in LTE V2X, since only broadcast is supported in LTE V2X. For NR V2X, link adaptation mechanism is necessary to meet more stringent performance requirements of advanced service. For example, HARQ ACK/NACK feedback can be used to improve the reliability and avoid unnecessary retransmission which can not only save resource but also reduce the transmission power consumption. Adaptive MCS selection based on the channel information feedback can be used to increase the throughput. Furthermore, the designed feedback channel and procedure should strive for unified solution for unicast communication and groupcast communication.
Proposal 3: Link adaptation mechanism should be studied for both unicast and groupcast communication.
Numerology and waveform
Comparing with LTE, NR supports multiple types of subcarrier spacing. In NR V2X, available bandwidths on different frequency spectrum are different and the performance requirements (e.g., max end-to-end latency, reliability, data rate and min required communication range) of each use case are also different. So flexible numerology on different frequency spectrum can be studied to meet various requirements. For the waveform, each physical channel should be not limited on DFT-s-OFDM. CP-OFDM can be studied to support multiple layers transmission.
Proposal 4: Flexible numerology on different frequency spectrum can be studied.
Proposal 5: For the waveform, DFT-s-OFDM and CP-OFDM can be studied.
Conclusion
In this contribution, we focus on sidelink physical layer structures and procedure in NR V2X and present our views. We have the following proposals:
Proposal 1: The following sidelink physical signal/channel should be studied in NR V2X:
· Synchronization signal and sidelink broadcast channel
· Sidelink control channel
· Sidelink data channel
Proposal 2: Reuse the following sidelink communication modes for NR V2X:
· Scheduling based communication mode 
· UE autonomous resource selection based communication mode 
Proposal 3: Link adaptation mechanism should be studied for both unicast and groupcast communication.
Proposal 4: Flexible numerology on different frequency spectrum can be studied.
Proposal 5: For the waveform, DFT-s-OFDM and CP-OFDM can be studied.
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