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1. Introduction
NR V2X Study Item have agreed in RAN plenary [1] in order to support advanced V2X services beyond services supported in LTE Rel-14/15 V2X. The advanced V2X services would require enhanced NR system and new NR sidelink to meet the stringent requirements provided by SA1 [2]. NR V2X system is expected have a flexible design in support of services with low latency and high reliability requirements. NR system also expects to have higher system capacity and better coverage. 
Based on above motivation of study for NR V2X, the study item description (RP-182111 [1]) provide the objective of NR V2X SI, and in this paper, we focus on the issue of sidelink design as below:

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.

2. Discussion

Based on the objective provided SID [1], the sidelinke design is the most essential initial work to proceed the NR V2X study because the frame structure and numerology of NR are changed a lot compared with the LTE. It seems natural that the NR V2X sidelinke design (mainly for the sidelink resource pool design) would be follow the NR frame structure, and it has advantages to support enhanced requirements for the eV2X from SA1 [2].

Most of study for the sidelink design should be allocated in both RAN1 and RAN2, and RAN1 would have many contributions on this work. However, signaling point of view RAN2 would also have huge impact on specifications how the sidelink design is done.
RAN1 is now discussing the NR resource pool can be designed as BWP manner, and the newly introduced resource pool for NR V2X will be designed using the NR numerology/frame structure.
In the below Table 1, we summarized the expected difference of resource pool structure between LTE and NR.
Table 1 Difference of resource pool structure between LTE and NR

	
	LTE
	NR

	Flexible subframe/slot
	No flexible subframe concept
	Designed with flexible slot and flexible symbol from the beginning

	Smallest granularity in time domain
	Subframe
	Could be slot; but symbol seems more appropriate

	Time domain
	Variable Size Bitmap; each bit corresponds to SL subframe
	TBD

	Frequency domain
	Subchannel; numSubchannel; startRB
	TBD


For detail sidlelink structure will be determined by RAN1, but RAN2 also provide the opinion in terms of signaling point of view. First, RAN2 can consider the BWP impact if the NR resource pool is configured in certain BWP. It can be configured only in the initial BWP as basic configuration, or the multiple BWPs can provide the sidelink resource pool for flexible operation. In this case, RAN2 should determine the UE operation how IDLE paging can be received if V2X resource pool is configured in the non-initial BWP (the question arise only if UE does not have separate RX chain to receive SL in FDD system). There are some possible options are listed as in below:
· Option 1: NR V2X UE always monitors the initial BWP for paging/RACH (i.e. Paging/RACH is prioritized over SL operation, so BWP switching should be allowed.)
· Option 2: For NR V2X UE, gNB/AMF provide paging in the BWP which is the resource pool of NR V2X are configured.
· Option 2-1: Network can transmit paging message as a SL PDU on SL in UL BWP.
· Option 2-2: Reserve some slots in UL BWP for paging.
Proposal 1: RAN2 study how the sidelink resource pool is configured in the BWP manner, and study the impact if the V2X resource pool is configured in the non-initial BWP.
For the frequency/time domain resource pool design, it is difficult to provide RAN2 input to the RAN1 because these factor can be concluded by RAN1 with the physical requirement. However, we assume the basic structure would be same as LTE V2X, and some adjustment will be done with NR frame structure/numerology. For instance, the slot-level bitmap can be introduced in terms of time domain structure and the concept of subchannel can be reused in NR V2X. Moreover, the synchronization mechanism should be determined by RAN1 using the NR mechanism. These kinds of small changes are easily supported in RAN2 point of view when RAN1 clearly determined the structure without big changes as RAN2 expected.
Proposal 2: The detail design of the resource pool for NR V2X is the RAN1 scope, RAN2 should wait the RAN1 discussion.
3. Conclusion
In this contribution, we proposed below proposals:
Proposal 1: RAN2 study how the sidelink resource pool is configured in the BWP manner, and study the impact if the V2X resource pool is configured in the non-initial BWP.
Proposal 2: The detail design of the resource pool for NR V2X is the RAN1 scope, RAN2 should wait the RAN1 discussion.
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