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1 Introduction

In the RAN #80 meeting, a new SID for NR-V2X was approved and the following is one of the study objective [1]:

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
<Text Removed>

3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:

-
Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 

-
Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network

In this contribution, we discuss the techniques which needs to be studied for resource allocation, limited to intra-RAT sidelink control.
2 Discussion
In RAN1#94, RAN1 categorizes the resource allocation into mode-1/2, following similar style as in LTE.
Agreements:

· 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) whereSome 
(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
2.1 Mode-1

For mode-1, the very basic procedure has been defined in LTE, including SR/SL-BSR and DCI 5/5A design to provide SL grant. The question is what additional issue(s) to be considered for NR-V2X.
One issue is about the AS-layer feedback, which is to be introduced in order for unicast/group-cast, the impact could be, for mode-1, whether / how the resource for feedback come from SL grant from network?

Observation 1 The current LTE-based mode-3 scheme does not support the AS-layer feedback related procedure, so that there is no scheme for feedback resource allocation.
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Figure 1 Resource allocation for feedback in mode-1
It seems straightforward to use SL grant for feedback, yet it leaves a FFS that how for UE to apply for resource for feedback, which should differ from SR/BSR-based solution used for the initial transmission, i.e., via what signaling and by which network node to obtain the resource, should be the one for TX UE or the one for RX UE (if the two UEs are located within different cells).
In more details, the possible solutions can be considered as follows

· Alt-1: Rely on the gNB of TX UE to get resource for feedback, i.e., gNB of TX UE indicates the resource for feedback, and TX UE convey the feedback resource to RX UE in some way. 

· Alt-2: Rely on the gNB of RX UE to get resource for feedback, i.e., RX UE realize a need to feedback, it requires the resource from its serving gNB.
Proposal 1 Include feedback resource acquisition via 1) gNB of TX UE or 2) gNB of RX UE into the study.
Another issue is about the re-transmission, while it is more straightforward to rely on the gNB of TX UE to grant the resource, the unclear part is about the how the resource is requested by UE, which should be different from SR/BSR which is used for initial transmission, although the UCI seems a better choice compared to MAC CE and RRC, considering the latency requirement.
Proposal 2 Study how to allocate resource for sidelink re-transmission.

2.2 Mode-2
Based on the RAN1 agreement, besides the legacy network-scheduled and UE-selected way, there are some discussion on the UE-scheduled resource allocation method.
· 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) whereSome 
(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

As shown in the figure below, if the intention of this UE-scheduled method is to allow UE1 to schedule the transmission of UE2. From RAN2 perspective, it may result into further work load on the AS layer PC5 link maintenance, but as discussed in [2], that could be implemented of PC5-Signaling layer which is above AS layer, and the two issues are coupled with each other, and the latter one is somehow up to SA2 decision.
Observation 2 The scenario of one UE scheduling the data-TX of another UE may result into PC5 link maintenance in AS layer. 

Proposal 3 RAN2 down-prioritize the scenario of one UE scheduling the data-TX of another UE, unless required by RAN1 work progress.
Proposal 4 Agree the TP in Annex.

3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The current LTE-based mode-3 scheme does not support the AS-layer feedback related procedure, so that there is no scheme for feedback resource allocation.
Observation 2
The scenario of one UE scheduling the data-TX of another UE may result into PC5 link maintenance in AS layer.


Based on the observations, we propose:
Proposal 1
Include feedback resource acquisition via 1) gNB of TX UE or 2) gNB of RX UE into the study.
Proposal 2
Study how to allocate resource for sidelink re-transmission.
Proposal 3
RAN2 down-prioritize the scenario of one UE scheduling the data-TX of another UE, unless required by RAN1 work progress.
Proposal 4
Agree the TP in Annex.
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5 Annex
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5.1.3
Resource allocation

In order to allocate resource for feedback transmission in mode-1, the following ways are considered:

· Alt-1: Rely on the gNB of TX UE to get resource for feedback, i.e., gNB of TX UE indicates the resource for feedback, and TX UE convey the feedback resource to RX UE in some way. 

· Alt-2: Rely on the gNB of RX UE to get resource for feedback, i.e., RX UE realize a need to feedback, it requires the resource from its serving gNB.

And also how to allocate resource for sidelink re-transmission should be studied.
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