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1 Introduction
In the last RAN Plenary #83 meeting, WI on 5G V2X with NR sidelink was agreed [1]. In this contribution, we provide a work plan for new WI on 5G NR V2X services in Rel-16. 
2 Objectives for 5G NR V2X with sidelink
The objectives of this work are to specify radio solutions that are necessary for NR to support advanced V2X services (except the remote driving use case which was studied in TR 38.824) based on the study outcome captured in TR 38.885.
The detailed Core part objectives in RAN WG4 are as follows:

1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.

· Solutions for ‘not co-channel’ for in-device coexistence between LTE and NR sidelinks
· TDM-based solutions as per the study outcome [RAN1, RAN2, RAN4]

· FDM-based solutions with static power allocation as per the study outcome [RAN4]

· This will not consider the case where LTE and NR sidelinks are in the same frequency band.

· No impact to LTE specifications at least from RAN1 and RAN2 perspective.
· UE Tx and Rx RF requirement [RAN4]
· This requirement should ensure 
· Coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum
· Coexistence with other V2X technologies in the adjacent channel in ITS spectrum in 5.9 GHz, without assuming that 5.9 GHz spectrum will be universally available nor that it will be universally available in sufficient quantity to support NR V2X advanced use cases
· RRM core requirement [RAN4]

The detailed Performance part objectives in RAN WG4 are as follows:

· Specify the following requirements [RAN4]

· UE demodulation performance requirements

· UE RRM performance requirements

The solutions should cover both the operating scenario where the carrier(s) is/are dedicated to V2X services in ITS spectrum and the operating scenario where the carrier(s) is/are licensed spectrum and also used for NR Uu/LTE Uu operation.

NR sidelink design starts with frequencies in FR1, and NR sidelink in FR2 is supported by applying the design for FR1 and PT-RS to the numerologies agreed for FR2. No FR2 specific optimization is supported in this WI except PT-RS. No beam management is supported in this work.

For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.
In this work, 2Rx antennas as well as 4Rx antennas are supported. The full range of speeds defined in SA1 (TS 22.186) needs to be supported in FR1.

Based on this objective we propose the work plan as follow

3 Time schedule for V2X WI
The WI on 5G NR V2X services with sidelink operation will be specified in Rel-16 time frame and this new WI should be completed by March 2020 in Core requirement aspects. 
3.3 Work plan for RF aspect
We propose work plan for RF aspects as follow

1) RAN4 # 90BIS
· Discussion
· Initial discussion on adjacent channel co-existence scenarios aspects
· NR V2X sidelink operation with legacy systems at 5.9GHz and other potential ITS spectrum
· 
· 
· Agreement

· Work plan
· TR Skeleton for NR V2X service
· Basic RAN4 scope for NR V2X service
2) RAN4 # 91
· Discussion

· Discussion on adjacent channel co-existence scenarios aspects
· NR V2X sidelink operation with legacy systems at licensed spectrum 
· Further discussion for adjacent channel coexistence scenarios & detail simulation parameters at both ITS spectrum and licensed bands
· General impact to introduce NR V2X UE RF requirements
· Agreement

· Detailed adjacent channel coexistence simulation assumptions and parameters
· Agreed the principle for introducing NR V2X RF requirements
3) RAN4 # 92
· Discussion

· Adjacent channel coexistence evaluation simulation results
· Initial discussion on V2X UE General requirements (operating bands, operating channel bandwidths)/Transmitter/Receiver requirements
· MPR for TDM allocation between PSSCH and PSCCH

· A-SE requirement at operating band and A-MPR simulation assumptions

· Agreement

· Captured adjacent coexistence evaluation parameters and agreed analysis results in TR 38.886
· Agreed basic MPR/A-MPR simulation assumption
· Agreed list of UE Tx/Rx requirements which were changed from NR UE RF requirements
4) RAN4 # 92BIS
· Discussion

· Remaining Adjacent channel coexistence evaluation simulation results
· Discussion on V2X UE Transmitter/Receiver requirements
· Initial simulation results on the MPR/A-MPR simulation from interested companies

· Initial simulation assumption for REFSENS of NR V2X UE
· Other RF requirements
· Agreement

· Completed the conclusion on the adjacent coexistence evaluation results in RAN4 TR 38.886
· Agreed REFSENS simulation assumption
· Agreed TP on UE RF requirements which were not changed from NR UE RF requirements
5) RAN4 # 93 
· Discussion

· Further discussion on V2X UE Transmitter/Receiver requirements
· Decide the MPR/A-MPR/REFSENS requirements
· Other UE RF requirements
· Agreement

· Approved TP on MPR/A-MPR/REFSENS requirements in TR 38.886
· Captured other UE RF requirements
6) RAN4 # 94
· Agreement

· Captured all NR V2X Tx/Rx RF requirements in TR38.886
· Agreed related CRs for V2X UE Tx/Rx requirements
For treating of CR, WI rapporteurs provide CR to RAN WG4 containing general parts for NR V2X services and UE Tx/Rx RF requirements.
3.4 Work plan for RRM/demodulation aspect

We propose a work plan in RRM/demodulation aspects including core and performance as follow

1) RAN4 # 90BIS
RRM

· Identify list of RRM core requirements which are  impacted by NR V2X operation
· Discuss specification structure for NR V2X
2) RAN4 # 91
RRM

· Discuss identified NR V2X RRM core requirements and UE transmit timing requirements
· 
3) RAN4 # 92
RRM

· Continue discussion on identified NR V2X RRM core requirements
· 
· Discuss initial simulation assumptions for NR V2X RRM core requirements if related RAN1 basic design is made
4) RAN4 # 92BIS
RRM

· Continue discussion on identified V2X RRM core requirements
· Discuss simulation assumptions and collect initial simulation results for NR V2X RRM core requirements if needed 
5) RAN4 # 93
RRM

· Provide draft CRs for NR V2X RRM core requirements 
· Collect simulation results for NR V2X RRM core requirements if needed
6) RAN4 # 94
RRM

· Approve CRs for NR V2X RRM core requirements
· Finalize NR V2X RRM core requirements
7) RAN4 # 94BIS
RRM

· Identify list of NR V2X RRM performance test cases
· Discuss test cases and test configuration parameters for NR V2X RRM
Demodulation

· Identify list of NR V2X demodulation performance test cases
· Discuss simulation assumptions for NR V2X demodulation 
8) RAN4 # 95
RRM

· Continue discuss identified test cases and configuration parameters for NR V2X RRM performance 
· Provide draft CRs for NR V2X RRM performance
Demodulation

· Continue discuss identified test cases and simulation assumption for NR V2X demodulation if needed

· Collect simulation results of identified demodulation test cases
· Provide draft CRs for NR V2X demodulation performance

9) RAN4 # 96
RRM

· Approve CRs on RRM performance test cases 
· Complete RRM performance requirement
Demodulation
· Collect final simulation and impairment results of identified demodulation test cases
· Approve CRs on V2X demodulation test cases
· Complete demodulation performance requirement
4 Conclusions

In this contribution, we provided work plan for NR V2X services with sidelink operation. Our proposal is as follows
Proposal 1: Approve the proposed work plan for NR V2X service to complete Core requirements in Rel-16 timeline (March 2020).
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