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1. Introduction
Recently, at least two NR sidelink resource allocation modes are defined by RAN1#94 [1]. In case of mode 1, gNB schedules resource for the NR sidelink UEs (similar scheme to LTE V2X mode 3) and In case of mode 2, an NR sidelink UE determines its transmission resource within (pre)configured resource (similar scheme to LTE V2X mode 4).

	· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources

Notes:

· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 

· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where

a) UE autonomously selects sidelink resource for transmission

b) UE assists sidelink resource selection for other UE(s)

c) UE is configured with NR configured grant (type-1 like) for sidelink transmission

d) UE schedules sidelink transmissions of other UEs

· RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication
· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition

· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme


2. Discussion
In mode 2, a UE selects sidelink resource autonomously for all transmission mode, i.e. unicast, groupcast and broadcast.
2.1 Option (d) with Mode 2
This method is defined d) by RAN1, one UE can decide other UE’s transmission resource. There are two kinds of scheduling resource allocation, a gNB allocates resource/pool(s) to a V2X UE. Then the allocated UE can reallocate some resource/pool(s) to another UE within the resource grant or pool(s). Otherwise, a UE receives resource pool(s) from system information. Then the UE allocate some resource or grant to other UEs within the received resource pool(s). The benefits of this approach would be that such UE is able to perform resource allocation for indirect UEs located in out-of-coverage. That can be an important point to enhance NR V2X communication coverage. For example, when an NR V2X UE connecting directly with gNB, meanwhile the UE can be aware of some resource/pool(s) from system information which is shared with LTE system. Hence, it can reallocate for an LTE V2X UE some resource/pool(s) which is allowed to be used. In addition, more flexible resource allocation would be enabled considering with the UE’s status (e.g., remaining resource grant, congestion level, number of connecting UEs etc). From a direct UE’s view, it can be possible as below.

- A UE can configure resource pool(s) to other UE


- A UE can configure dynamic grant to other UE

2.2 Dynamic scheduling with option (d)
Let us consider that if option (d) with mode 2 is applied to following the RAN1’s agreements. Then, RAN2 should consider how to apply UE-to-UE scheduling mechanism in MAC perspective. Most of all, when a UE schedules to other UE(s), dynamic grant allocation should be avoided. For the dynamic grant allocation, some signalling should be exchanged between UEs. A scheduled UE needs to transmit BSR/SR messages, then it has to receive dynamic grant from the scheduling UE. This procedure occurs a latency issue which such NR V2X sidelink communication seems not to be met the latency requirement scenario from SA1 requirement. For instance, the maximum end-to-end latency is 3 msec to support advanced driving applied to Emergency trajectory alignment between UEs supporting V2X application scenario [2].
Observation 1: If dynamic scheduling is supported for option (d) with mode 2, scheduled UE should inform scheduling UE about SL buffer status.
Moreover, in order to exchange such messages between V2X UEs (e.g., BSR, SR, resource grant etc), additional signalling overhead would be necessary. As in LTE, almost traffic for V2X seems to be periodic, hence we are not clear whether such inefficient UE-to-UE dynamic scheduling is necessary in NR V2X transmission mode 2.
Observation 2: In option (d) with mode 2, sidelink BSR will cause delayed sidelink transmission and signalling overhead.
Proposal 2: From RAN2 perspective, option (d) with mode 2 increases transmission delay and signalling overhead in sidelink transmission.
3. Conclusion

In this paper, in order to support NR sidelink mode 2, we have the following proposals:

Observation 1: If dynamic scheduling is supported for option (d) with mode 2, scheduled UE should inform scheduling UE about SL buffer status.

Observation 2: In option (d) with mode 2, Sidelink Buffer Status Reporting will cause delayed sidelink transmission and signaling overhead.

Proposal 1: From RAN2 perspective, option (d) with mode 2 increases transmission delay and signaling overhead in sidelink transmission.
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