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Introduction
The Rel-17 WID for NR sidelink enhancement was approved [1] at RAN#86, and was updated at RAN#90e [2]. In this contribution, we focus on the resource allocation enhancement aspect for achieving enhanced reliability and reduced latency. 
	2. Resource allocation enhancement:
· 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.



Since the study of this particular aspect was time-limited, up till RAN#91, we propose some updates to the WID scope for resource allocation enhancements, based on the agreements and progress made in RAN1 WG.

Inter-UE Coordination
RAN1 made substantial progress in studying the reliability and latency benefits of inter-UE coordination over the past few meetings. The problems associated with the working of Mode 2 UEs in Rel-16, such as the hidden-node problem, the exposed node problem, the half-duplex problem and consecutive packet losses, which could be solved by using inter-UE coordination, were identified in RAN1#102e [3]. This was followed by the categorization of inter-UE coordination into different categories in RAN1#103e [4], as listed below:
· Type A: UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· Type B: UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission
· Type C: UE-A sends to UE-B the set of resources where the resource conflict is detected
Their different design aspects, such as the determination of the contents of “a set of resources”, when it is transmitted, the container used to transmit it, etc., were also discussed.
In the previous RAN1 meeting [5], observations were made based on the numerous simulation results that were submitted by different companies. The following is a concise and simplified table capturing the observations from the simulation results that were provided:
	UE Type
	Periodicity & cast type
	Overheads Considered 
	No. of Simulations Observing Gains

	
	
	Signalling
	Latency
	Gain
	No Gain

	Type A
	Periodic Unicast
	Yes
	Yes
	3
	1

	
	
	No
	Yes
	1
	

	
	
	Yes
	No
	1
	

	
	
	No
	No
	1
	

	
	Aperiodic Unicast
	Yes
	Yes
	3
	1

	
	
	No
	Yes
	
	1

	
	
	Yes
	No
	1
	

	
	
	No
	No
	2
	1

	
	Periodic Groupcast Option 1
	Yes
	Yes
	
	1

	
	
	No
	No
	1
	

	
	Periodic Broadcast
	Yes
	Yes
	1
	

	
	
	No
	No
	1
	

	
	Total number of simulations for Type A:
	15
	5

	Type B
	Periodic Unicast
	Yes
	Yes
	1
	

	
	
	No
	Yes
	2
	

	
	
	Yes
	No
	2
	

	
	
	No
	No
	2
	

	
	Aperiodic Unicast
	No
	Yes
	
	1

	
	
	Yes
	No
	2
	

	
	Periodic Groupcast
	No
	Yes
	1
	

	
	
	Yes
	No
	1
	

	
	
	No
	No
	1
	

	
	Aperiodic Groupcast
	Yes
	Yes
	1
	

	
	
	No
	Yes
	1
	

	
	Total number of simulations for Type B:
	14
	1

	Type C
	Periodic Groupcast Option 1
	Yes
	Yes
	2
	

	
	Aperiodic Groupcast Option 1
	Yes
	Yes
	4
	

	
	Total number of simulations for Type C:
	6
	0

	Type A+B
	Periodic Unicast
	No
	Yes
	1
	

	
	Aperiodic Unicast
	No
	Yes
	
	1

	Type B+C
	Aperiodic Groupcast
	Yes
	Yes
	2
	

	Total number of simulations:
	38
	6



Table 1: Observations from Simulation Results for Inter-UE Coordination from RAN1 [5]
As can be seen from the table, the simulation results show gains being achieved by inter-UE coordination by resolving the identified issues, while considering the signaling overhead and latency. Based on these conclusions, it was concluded that inter-UE coordination is feasible and beneficial in order to achieve the reliability and latency requirements for Rel-17. Hence, we propose that the WID has to be updated to reflect that inter-UE coordination has to be specified by RAN1 and RAN2 WGs.
Proposal 1: We propose to update the second sub-bullet under “Resource allocation enhancement” in the WID to the following:
· Specify inter-UE coordination to enhance reliability and reduce latency, in consideration of both PRR and PIR defined in TR37.885.

Over the course of the discussions in RAN1, companies had expressed concerns regarding the definition of inter-UE coordination. In our understanding, the definition is already mentioned in the WID, and subsequent discussions were based on this definition. To this regard, we propose to retain the definition in the WID to remove any ambiguity or confusion that may arise in future discussions.
Proposal 2: We propose to retain the definition of inter-UE coordination, as already mentioned in the WID, with the following text:
· Inter-UE coordination is defined as follows:
· 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.

As mentioned earlier, RAN1 had categorized inter-UE coordination into three types, all three of which have been observed to show gains to enhance reliability and reduce latency. We feel that any down-selection among the three types can be done by analyzing the technical abilities of each of the types in RAN1. However, if down-selection were to take place in this meeting, we would propose to support only Type A and Type B. The reason for this is because Type A and Type B can work across cast types, as can be seen from the simulation results. On the other hand, Type C can work only for groupcast transmissions using the Option 1 NACK-only HARQ scheme. It does not work for transmissions using groupcast Option 2, nor for the other cast types. It also does not work for transmissions with feedback disabled.
Proposal 3: We propose that further down-selection among the different types of inter-UE coordination should be handled by RAN1, if deemed necessary, based on each type’s design and performance.
· If down-selection is required, we support at least Type A and Type B.

[bookmark: _GoBack]Although RAN1 has made significant progress in the past meetings on this topic, there are quite a few design aspects regarding inter-UE coordination that are yet to be discussed and finalized, and only five more meetings are left before the RAN1 freeze deadline for Rel-17 [6]. Bearing this in mind, and since inter-UE coordination was studied and found to be feasible and beneficial as a solution to achieve enhanced reliability and reduced latency for Rel-17, we propose that the scope should be restricted to only this aspect. Including further solutions might risk not being able to complete the WI in time.
Proposal 4: We propose to restrict the scope of solutions to achieve enhanced reliability and reduced latency in Rel-17 to only inter-UE coordination, in order to ensure the timely conclusion of the WI.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _Ref494465620]
Conclusion
The following proposals have been made in this contribution:
Proposal 1: We propose to update the second sub-bullet under “Resource allocation enhancement” in the WID to the following:
· Specify inter-UE coordination to enhance reliability and reduce latency, in consideration of both PRR and PIR defined in TR37.885.
Proposal 2: We propose to retain the definition of inter-UE coordination, as already mentioned in the WID, with the following text:
· Inter-UE coordination is defined as follows:
· 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.
Proposal 3: We propose that further down-selection among the different types of inter-UE coordination should be handled by RAN1, if deemed necessary, based on each type’s design and performance.
· If down-selection is required, we support at least Type A and Type B.
Proposal 4: We propose to restrict the scope of solutions to achieve enhanced reliability and reduced latency in Rel-17 to only inter-UE coordination, in order to ensure the timely conclusion of the WI.
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