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Introduction
The RAN WG1 was tasked by RAN WG to evaluate feasibility and benefits of inter-UE coordination schemes for sidelink communication. The following objective with study phase was captured in Rel.17 work item description document on NR sidelink enhancements [1]:
	· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.


In this contribution, we discuss response LS [2] from RAN WG1 to RAN WG which is related to the outcome of the study phase on feasibility and benefits of inter-UE coordination solutions for sidelink as well as provide our views on scope for inter-UE coordination in Rel.17.
Discussion on Inter-UE Coordination
Inter-UE coordination is the interesting topic for analysis of potential benefits for sidelink communication. Unfortunately, RAN WG1 had quite limited time allocated to discuss the topic in sufficient level of details and thus has not converged yet on specific design options for normative work. However, at high-level the benefits of inter-UE coordination in terms of reliability were acknowledged by RAN WG1 as stated in the conclusion [2]:
	Conclusion:
· RAN1 concludes that the inter-UE coordination in Mode 2 is feasible, and is beneficial (e.g., reliability, etc.) compared to Rel-16 Mode 2 RA, and thus recommends specification of the feature.
· The detailed observations can be found in the attachment of the LS


Analyzing summary of evaluation results [3], LS from RAN WG1 [2] and feature lead summary document[4], we have following observations:
· Observation 1:
· The inter-UE coordination may benefit sidelink reliability performance if schemes with low-latency feedback and minimum overhead are applied (e.g. PSFCH (HARQ) resources are used to inform transmitting UEs about detected collisions)
· Observation 2:
· RAN WG1 has not concluded on objective related to analysis of latency reduction benefits of inter-UE coordination solutions
· Observation 3:
· RAN WG1 analyzed benefits of inter-UE coordination solutions relative to the Rel.16 Mode-2 resource allocation solutions, without consideration of the proposed enhancements for the Rel.16 Mode-2 design itself.

It is important to emphasize that during the study phase on inter-UE coordination, additional Mode-2 related enhancements of the Rel.16 design were proposed and evaluated:
1. Resource selection enhancements to reduce latency of sidelink Mode-2 communication [5]-[6]
2. Configuration of the min number of retransmissions to increase reliability of NACK only sidelink communication [5]
Observations on benefits of the above solutions were removed/deleted from the set of the evaluation summary provided to RAN plenary [3] due to “out of inter-UE coordination scope” arguments [4]. For the sake of RAN WG1 progress, it was accepted by proponents, however given that RAN WG is expected to update WID, it is important to consider all solutions that can benefit NR-V2X sidelink technology to make it more advanced/competitive.
In our view, the major point for the debate is somewhat misused by opponents that strongly stick to “inter-UE coordination” wording. We prefer avoiding discussion on whether mentioned solutions are part of inter-UE coordination framework or not. Recall, that there is no officially endorsed definition for inter-UE coordination and that Rel.16 solution essentially utilizes inter-UE coordination principles (indication of reserved resources not preferred to be used by other UEs, sensing, intelligent resource reselection procedures as well as UE resource yielding behaviors).
Oppositely, we argue that proposed set of solutions can be supported with simple changes and applied together with or without introduction of new signaling to facilitate inter-UE coordination. For instance, improvements of latency or reliability vs Rel.16 design are observed when schemes are applied with inter-UE coordination solutions.
System level evaluation results presented in Figure 1 show significant latency reduction benefits based on analysis of the following design options for groupcast NACK only operation with the Rel.16 Mode-2 resource allocation:
· Option 1: Rel.16 design
· Option 2: Rel.16 design + enhanced resource selection for latency reduction
· Option 3: Rel.16 design + inter-UE coordination based on indication of detected collisions in PSFCH resources 
· Option 4: Rel.16 design + enhanced resource selection + inter-UE coordination based on indication of detected collisions in PSFCH resources
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[bookmark: _Ref65482937]Figure 1: Performance evaluation of enhanced resource selection procedure with and without inter-UE coordination solutions based on indication of detected collisions in PSFCH resources
Finally, comparative analysis of system level evaluation results presented in Figure 2 show reliability benefits. The following design options are analyzed for groupcast NACK only operation with the Rel.16 Mode-2 resource allocation:
· Option 1: Rel.16 design
· Option 2: Rel.16 design + minimum two transmissions per TB
· Option 3: Rel.16 design + indication of collision in PSFCH resources 
· Option 4: Rel.16 design + minimum two transmissions per TB + indication of collision in PSFCH resources 
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[bookmark: _Ref65483582]Figure 2: Performance evaluation of Rel.16 design + minimum two transmissions per TB with or without inter-UE coordination based on indication of detected collisions in PSFCH resources

Provided results show that the proposed set of solutions can be applied together with or without introduction of the new signaling to facilitate inter-UE coordination and provide benefits in terms of both latency and reliability and thus should be considered in WID revision.

On WID Scope Update
Considering RAN WG1 conclusion in the LS [2] together with the attached summary of evaluation results[3], it seems challenging to provide guidance on specific sub-set of solutions for normative work given the lack of recommendation from the RAN WG1 on specific solution for specification. The following alternatives can be considered 
· Alt.1: Approve specification of the feature and leave details on solution(s) to specify to RAN WG1
· This alternative, if it is agreed, may require extra time and RAN WG1 efforts to converge and reach consensus on design direction
· Alt.2: Discuss evaluation results and guide RAN WG1 on specific solution(s) to specify
· This alternative, if it is agreed, may require more RAN discussion to prepare guidance on detailed scope
If Alt.2 is taken by RAN WG the priority in the Rel.17 should be given to inter-UE coordination solutions based on low-latency indication of detected collisions with minimum overhead in terms of inter-UE coordination signaling. In addition, we propose to explicitly include to the scope studied solutions that can be used together with or without introduction of the new signaling to facilitate inter-UE coordination and improve NR-V2X performance in terms of latency and reliability.
Based on discussion, we propose the following revision of WID objective:
	· [bookmark: _Hlk65238720]Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.
· Specify inter-UE coordination signalling to increase reliability of sidelink communication
· Prioritize work on solutions ensuring low latency signalling with minimum overhead
· Specify enhancements of resource selection procedure to reduce latency of sidelink communication
· Note: Design should provide benefits for the cases with and without new inter-UE coordination signalling
· Specify mechanism to ensure minimum number of retransmissions by UE
· Note: Design should provide benefits for the cases with and without new inter-UE coordination signalling



Conclusions
In this contribution, we provided our views on how to revise objectives of the WID for sidelink enhancements in Release 17, considering the LS from RAN WG1 on inter-UE coordination solutions. In summary, we have following proposal:
Proposal
· Revise WID objectives for sidelink enhancement in Rel.17 as shown in table below:
	· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.
· Specify inter-UE coordination signalling to increase reliability of sidelink communication
· Prioritize work on solutions ensuring low latency signalling with minimum overhead
· Specify enhancements of resource selection procedure to reduce latency of sidelink communication
· Note: Design should provide benefits for the cases with and without new inter-UE coordination signalling
· Specify mechanism to ensure minimum number of retransmissions by UE
· Note: Design should provide benefits for the cases with and without new inter-UE coordination signalling
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