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1 Introduction
In RAN#80 meeting, a new study item on NR V2x was approved, including the following objectives [1]:
· 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, issues on NR V2x sidelink resource allocation are discussed. 
2 Resource pool configuration

To reduce the standardization effort, NR V2x design should try to reuse the existing LTE V2x design and NR Uu design as much as possible. Similar as LTE V2x, resource pools can be defined for control and data transmission and reception. For out of coverage V2x UEs, pre-configured resource pools can be used; while for in coverage V2x UEs, resource pool configuration from gNB should be supported and have higher priority than pre-configured resource pools. 

2.1 SA and data multiplexing

In LTE V2x, SA and the corresponding data transmission are FDMed. The resource pools for SA and data are also FDMed. For broadcast communication, FDMed SA and data transmission can reduce the negative impact of half-duplex, and increase the efficiency of SA resource pool usage. For NR V2x broadcast, FDMed SA and data transmission can also be considered.
However, TDMed multiplexing of SA and data can also be considered at least for NR unicast. For unicast or groupcast communication, as a UE only needs to receive the transmission from a given UE or a set of UEs, half-duplexing may not be a severe issue. Furthermore, for FDMed SA and data transmission, the receiving UE may have to buffer all the RBs in a slot. If SA and data transmission are TDM, the receiving UE can only buffer the data transmission in a small time-frequency region indicated by the scheduling assignment. Considering the potential large bandwidth of NR V2x, the benefit of receiving complexity reduction can be large.
Proposal 1: both FDM and TDM of SA and data can be considered
2.2 Resource pools for unicast, groupcast and broadcast
The resource pools for NR V2x unicast, groupcast and broadcast can be shared or separated. For SA resource pools, it may depend on the design of scheduling assignment for unicast, groupcast and broadcast. If all the communications share the same size of SA, the SA resource pools can be shared; otherwise independent SA resource pools are preferred to reduce the UE blind detection complexity. 

For data resource pool, it seems to be beneficial to share the resource pools of unicast, groupcast and broadcast, to avoid resource fragmentation. On the other hand, as a receiving UE may have to monitor all the SA and data transmissions in broadcast resource pool, if SA and data are still FDMed for broadcast, the bandwidth of broadcast resource pool may need to be restricted considered the capability of UE blind detection complexity.
Proposal 2: Independent SA resource pools for unicast, groupcast and broadcast can be considered if different sizes of SA are defined.

2.3 Resource pools for feedback control
To efficiently support unicast in physical layer, feedback control information would need to be transmitted. Considering the difference of message size and reliability requirements, new physical channel different from PSCCH may need to be defined for feedback control information transmission. And thus a separate resource pool for feedback signaling may need to be allocated for unicast.
3 Resource allocation
Similar as LTE V2x, for in coverage, NR V2x should support both gNB based resource allocation and UE autonomous resource selection for data transmission; for out-of-coverage, UE autonomous resource selection should be used. 
In LTE V2x, sensing based periodic resource reservation is designed to reduce the collision probability for UE autonomous resource selection. However, the technique can achieve good performance only assunubg periodic UE traffic pattern and some pre-knowledge on packet arrival. For advanced V2x traffic in NR, the traffic pattern can be arbitrary and UE may have no prediction on data arrival. Therefore, further enhancements on autonomous resource selection to support advanced V2x services are needed.
For gNB based resource allocation, similar mechanism as LTE Mode 3 resource allocation can be used. New NR DCI format for NR V2x sidelink allocation may need to be defined.
4 Conclusion
In this contribution, the resource allocation aspects of NR V2x design is discussed, and our general views are shared.
Proposal 1: both FDM and TDM of SA and data can be considered
Proposal 2: Independent SA resource pools for unicast, groupcast and broadcast can be considered if different sizes of SA are defined.
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