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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 1, gNB schedules NR sidelink resource for unicast or groupcast transmission. As in LTE mode 3, a UE is in RRC connected with a gNB. The gNB schedules connected UE’s transmission resource with centralized manner. There are two kind of scheduling resource allocation for mode 1. One is dynamic scheduling and the other is Semi-Persistent Scheduling.
2.1 Unicast and groupcast with Mode 1
Since the LTE V2X, broadcast transmission is supported only, but in NR unicast and groupcast should be supported. Considering the unicast or groupcast, demanding amount of resource would be varied to the number of group member UEs. When we consider the resource allocation with mode 1, it is natural that a transmitting UE is RRC_CONNECTED. But, from receiver perspective, while performing unicast/groupcast, a (or some) receiving UEs not always stay RRC_CONNECTED since the receiving UE can perform V2X communication either mode 1 or mode 2.  Hence, the gNB cannot be aware of how many UEs consists of the group or which UE is performing unicast reception. Therefore, the gNB cannot allocate suitable amount of resource configured grant for unicast or groupcast. 
A solving option is that each receiving UE would be changed to RRC_CONNECTED while performing V2X communication in unicast and groupcast transmission. So the gNB can provide sidelink configured grant to each UE. However, it is not efficient because signalling overhead (e.g., connection, connection management, link failure etc) is required. Moreover, additional delay for V2X communication should not be avoided during signalling is exchanged.
Observation 1: All UEs performing sidelink in unicast/groupcast may not be always in RRC_CONNECTED.

Observation 2: It is complicated for gNB to manage all UEs in the same unicast/groupcast under RRC_CONNECTED e.g. due to network/signaling overhead, connection failure.

Observation 3: It is not efficient that a gNB can provide sidelink configured grant(s) to each UE performing unicast/groupcast for NR sidelink mode 1.

2.2 Possible approach
Handling above mentioned issue, RAN2 may consider adopting one or more Head UE for groupcast based on [2]. If the Head UE is applied to NR V2X, RAN2 should consider how to apply UE-to-UE for unicast or UE-to-group member UEs for groupcast in MAC perspective. Firstly such Head UE (It is FFS how to select Head UE) requests some resource grant to gNB on behalf of group member UEs (i.e., not Head UE) or unicast receiver. 
Then, gNB generates configured resource grant for each UE in the group. gNB delivers the set of configured resource grant to the Head UE and, upon reception of the resource grant, the Head UE can forward each resource grant to corresponding group member UE
Observation 4: It is beneficial for one UE in RRC_CONNECTED to forward sidelink grant generated by the gNB to another UE performing unicast/groupcast.
Proposal 1: A gNB may provide a list of the sidelink configured grants to a UE, e.g. Head UE, which forwards each sidelink configured grant to the corresponding UE performing unicast/groupcast for NR sidelink mode 1.

When the Head UE relaying resource grant, dynamic grant allocation should be avoided. For the dynamic grant allocation, some signalling should be exchanged between UEs. This procedure occurs a latency issue which such NR V2X sidelink communication seems not to be met the latency requirement scenario from SA1 requirement [3]. 
In order to reduce latency and signalling overhead, it is beneficial to adopt SPS between Head UE and group member UEs (or reception UE). For instance, the Head UE received multiple SPS configurations from gNB, then it can relay the SPS configuration(s) to member UEs or receiving UE. In addition, such Head UE can collect SPS assistance information within the UEAssistanceInformation from member UEs, then the Head UE can reports to the gNB one combined UEAssistanceInformation message on behalf of the group.

Observation 5: It is not beneficial for gNB to provide dynamic sidelink grants to UEs in unicast/groupcast by the UE relaying the grants, due to signaling overhead and delayed transmission.
Observation 6: SPS assistance information should be supported for UE to help gNB allocate sidelink configured grant(s) in mode 1.
Proposal 2: A UE performing unicast/groupcast may provide SPS assistance information to the other UE, e.g. Head UE, which forwards the SPS assistance information to gNB.
3. Conclusion

In this paper, in order to support unicast and groupcast for NR sidelink Mode 1, we have the following proposals:

Observation 1: All UEs performing sidelink in unicast/groupcast may not be always in RRC_CONNECTED.

Observation 2: It is complicated for gNB to manage all UEs in the same unicast/groupcast under RRC_CONNECTED e.g. due to network/signaling overhead, connection failure.

Observation 3: It is not efficient that a gNB can provide sidelink configured grant(s) to each UE performing unicast/groupcast for NR sidelink mode 1.

Observation 4: It is beneficial for one UE in RRC_CONNECTED to forward sidelink grant generated by the gNB to another UE performing unicast/groupcast.
Observation 5: It is not beneficial for gNB to provide dynamic sidelink grants to UEs in unicast/groupcast by the UE relaying the grants, due to signaling overhead and delayed transmission.

Observation 6: SPS assistance information should be supported for UE to help gNB allocate sidelink configured grant(s) in mode 1.

Proposal 1: A gNB may provide a list of the sidelink configured grants to a UE, e.g. Head UE, which forwards each sidelink configured grant to the corresponding UE performing unicast/groupcast for NR sidelink mode 1.

Proposal 2: A UE performing unicast/groupcast may provide SPS assistance information to the other UE, e.g. Head UE, which forwards the SPS assistance information to gNB.
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