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[bookmark: _Hlk47602131]Introduction
As part of the work item on NR sidelink enhancement, the WID defined a reliability enhancement objective as follows [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.



RAN1 studied inter-UE coordination schemes and concluded that some schemes of inter-UE coordination are beneficial and feasible [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



As part of the study, RAN1 categorized inter-UE coordination scheme into three categories and included detailed observations on the performance of these categories based on company submissions as part of the LS to RAN [3]:
	RAN1 has studied and evaluated schemes of inter-UE coordination in the following categories:
· Type A: UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· e.g., based on its sensing result
· Type B: UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission
· e.g., based on its sensing result and/or expected/potential resource conflict
· Type C: UE-A sends to UE-B the set of resources where the resource conflict is detected



In this contribution, we present our views on updating the WID objective based on the LS and observations from RAN1.
Specification Impact and Backward Compatibility
The three categories of inter-UE coordination scheme require varying changes to specifications.
Indicating a resource conflict (Type C) could be designed to have minor impact on specification when implemented using existing NACK signalling on PSFCH. The change for such a scheme would be limited to procedure and only on the side of the UE sending the conflict indication (UE-A).
[bookmark: _Toc66279514]Observation 1: Inter-UE coordination using conflict indication has very limited impact on air interface and can be supported using existing PSFCH NACK signalling.
Because conflict indication can be implemented using existing NACK signalling on PSFCH, Rel-16 UEs in a resource pool with Rel-17 UEs transmitting conflict indication would also see an improvement to their performance. This is a result of the Rel-16 receiving NACK and performing retransmission without needing to know whether this NACK was due to a conflict or failure to decode a TB.
Figure 1 shows the performance of Rel-16 UEs in a resource pool that also has Rel-17 UEs, where the Rel-17 UEs perform inter-UE coordination using conflict indicators as NACK on PSFCH (Type C). The proportion of Rel-17 UEs is varied from 5% to 20% and 40%. It can be observed that a 10% improvement in communication range at 98% PRR for Rel-16 UEs can be achieved even when only 5% of the UEs in the resource pool are Rel-17 UEs. This gain for Rel-16 UEs increases to 20% when 40% of the UEs in the pool are Rel-17 UEs.
[image: ]
[bookmark: _Ref66278546]Figure 1 Performance of Rel-16 UEs in a resource with Rel-17 UEs when the latter transmit conflict indicators on PSFCH using NACK.
[bookmark: _Toc66279515]Observation 2: The presence of Rel-17 UEs indicating conflicts using NACK on PSFCH also improves the performance of Rel-16 in the resource pool even with a small proportion of Rel-17 UEs in the pool.
Updates to Inter-UE Coordination Objective
Based on the performance observations under realistic latency and overhead assumptions in the LS from RAN1, the very limited specification impact, and the performance improvements for Rel-16 UEs in the pool, we propose to update the WID objective to specify resource conflict indication (Type C) for inter-UE coordination. In our view, other beneficial, complementary schemes could also be considered for specification. 
[bookmark: _Toc66279524]Proposal 1: Update the WID objective to specify resource conflict indication (Type C) for inter-UE coordination:
	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 beneficial 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.
· Specify the inter-UE coordination scheme in which UE-A sends to UE-B the set of resources where the resource conflict is detected.
· Update procedure such that a UE sends indication on PSFCH when a conflict is detected.
· 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.



Conclusion
Observation 1: Inter-UE coordination using conflict indication has very limited impact on air interface and can be supported using existing PSFCH NACK signalling.
Observation 2: The presence of Rel-17 UEs indicating conflicts using NACK on PSFCH also improves the performance of Rel-16 in the resource pool even with a small proportion of Rel-17 UEs in the pool.

Proposal 1: Update the WID objective to specify resource conflict indication (Type C) for inter-UE coordination:

	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 beneficial 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.
· Specify the inter-UE coordination scheme in which UE-A sends to UE-B the set of resources where the resource conflict is detected.
· Update procedure such that a UE sends indication on PSFCH when a conflict is detected.
· 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.
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