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1 Introduction

In NR V2X SID [1], the scope covers sidelink design as follows:
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
NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.

This contribution discusses high-level principle of sidelink scenarios for NR V2X.
2 Discussion
V2X Scenarios in NR Only
NR V2X can consider both direct V2X communication over NR sidelink (scenario 1 in the Figure below) and indirect V2X communication via NR Uu interface (scenario 2 in the Figure below). NR V2X should support at least four types of V2X services V2V, V2I, V2N and V2P as LTE (e-)V2X [2].
NR sidelink communication mode can be supported when UE is served by NG-RAN and when UE is outside of NG-RAN coverage. For the former case, scheduled resource allocation mode for sidelink resources should be studied which corresponds to mode 3 in LTE (e-)V2X.
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Figure 1 NR-V2X scenarios in NR only

Proposal 1. NR V2X should support sidelink communication mode in NG-RAN coverage and outside of NG-RAN coverage.

V2X Scenarios in mixed deployment of E-UTRAN and NG-RAN 
There are mixed deployment scenarios as the figure below: (1) NR sidelink communication mode is supported within NG-RAN coverage, (2) NR sidelink communication mode is supported within E-UTRAN coverage, (3) LTE sidelink communication mode is supported within NG-RAN coverage. Here, it is assumed that the LTE sidelink communication mode covers both Rel-14 LTE-V2X and Rel-15 LTE-eV2X.
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Figure 2 NR-V2X scenarios in LTE and NR mixed deployment
The three deployment scenarios are possible though, some scenario may require modification on legacy LTE e.g., eNB controlling NR sidelink communication or design complexity on NR e.g., gNB controlling LTE sidelink communication. RAN2 needs to study the impacts of each scenario. The study should figure out solution approaches to give less impact on existing system e.g., LTE Uu and LTE-based sidelink protocols. 
Proposal 2. RAN2 is asked to study mixed deployment scenarios including LTE Uu and LTE-based sidelink for impact analysis.

V2X application support
V2X messages for basic safety use cases should be decodable by all around vehicles regardless of RAT. NR-V2X sidelink should support compatibility for LTE-V2X capable UE but AS layer protocol does not have to be designed with such restriction. LTE-V2X sidelink protocol should be used to support basic safety use cases. NR-V2X sidelink protocol should be designed for advanced use cases.
Proposal 3. RAN2 is asked to study NR V2X sidelink protocol focusing on advanced use cases.

3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. NR V2X should support sidelink communication mode in NG-RAN coverage and outside of NG-RAN coverage.

Proposal 2. RAN2 is asked to study mixed deployment scenarios including LTE Uu and LTE-based sidelink for impact analysis.

Proposal 3. RAN2 is asked to study NR V2X sidelink protocol focusing on advanced use cases.
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