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1   Introduction
According to the revised WI in RAN #90-e [1] as below, continuous evaluation and analysis on the solutions are done in RAN 1 #104-e meeting. 

	· 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.


Based on the progress, following conclusion is made along with the summary of simulation results [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.

· 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 paper, our views on the way forward for mode 2 sidelink enhancement are elaborated. 

2   Discussion on the normative for inter-UE coordination in Mode 2
As mentioned above, three types of schemes are identified in RAN1 with relevant discussion and evaluation. In general, among these schemes, Type A and Type B schemes are from the same idea with following major steps:

1) UE-A determining “ a set of resources” according to sensing result;
2) UE-A sending “the set of resources” to UE-B;
It can be observed that except for the resources encapsulated in the set, the inter-UE coordination procedure including signaling exchanging between UE-A and UE-B are the same to enable these two schemes. It means that, similar scheme structure, which includes how/when to trigger the coordination process, how to determine a set of resource, how to send the resource set, etc, can be reused. Then, based on a uniform scheme structure and signaling process, some minor specification efforts w.r.t the difference between Type A and Type B can be further considered.
Observation 1:  Common structure including same procedure and signaling is shared for Type A and Type B schemes for inter-UE coordination in Mode-2.

Additionally, via the provision of preferred or not preferred resources for UE-B’s transmission via Type A and Type B scheme, all possible intention for UE-B’s transmission can be satisfied. For example, as mentioned in [3][4], to resolve the target issues by using inter-UE coordination, including hidden node, half-duplex, consistent collision, etc, some assistant information should be exchanged between UE-A and UE-B, which will be different per requirement for different target issues and scenarios. More specifically, once the resources identified as UE-A side have collision or with high interference caused by hidden node, or with the resource used by itself due to half-duplex, which may suffer persistent collision, then, the resources listed above can be included and sent to UE-B as a set of non-preferred resources instead of preferred for UE-B’s transmission. In short, both Type A and Type B schemes can offer necessary information to resolve several target issues for inter-UE coordination.
Observation 2:  Both Type A and Type B schemes can provide sufficient assistant information for UE-B.

W.r.t type C scheme, according to the discussion, it is precisely targeted to report the resources with conflict detected to UE-B. In general, in such situation, the identified resource should be reported as not preferred for UE B’s transmission. In essence, the information provided by using type C scheme is partially overlapped with type B scheme which informs a set of resources according to some other factors besides collision.
Moreover, the Type C scheme, i.e., the set of resource where the resource conflict is detected, may not be effective in some cases. For example, in some cases, the resource conflict over the slots is detected by UE-A, which is not the intended receiver of UE-B. But the receiver of UE-B may have received the data successfully. In this way, the legacy mechanism, e.g., the HARQ feedback mechanism between transmitter and receiver, is more sufficient than the Type C involving the coordination from other UEs. For another example, when the UE-A as intended receiver of UE-B performs transmitting by itself, if the resource conflict over the slots which are shared by UE-A and UE-B happens, this kind of resource conflict can be properly handled by Type B scheme. 
In addition, comparing to Type A and Type B schemes, a specific signaling mechanism may be required to perform Type C scheme. For example, as mentioned above, to enable the conflict indication w.r.t resource reserved by UE-B, one or more UEs as the collaborators will be involved, which will lead to additional complexity for standardization. In addition, in order to implement Type C scheme, it may need to design a dedicated signaling process which is different from the process of Type A and Type B. Therefore, additional specification efforts will be required for Type C scheme.
Observation 3:  The functionality of Type C scheme is partially overlapped with Type B, and Type C scheme may not be feasible for some cases. 

Observation 4:  Type C scheme may need different process and signaling which lead to additional discussion and normative work.

Considering the timeline of Rel-17 to complete its specification in 2022 Q2 for ASN.1 freeze as part of Rel-17, in order to avoid the risk of further delaying on the progress, it is expected that RAN plenary can provide some guidance on priority of these three types of inter-UE coordination schemes. According to the analysis above, discussion with prioritization on Type A and Type B is preferred in normative work, and if time is available, Type C can be considered later. 
Proposal 1: Prioritizing Type A and Type B schemes for inter-UE coordination in Mode 2 is preferred.
3   Conclusion
According to the discussion above, the following observations and proposals are presented:
Observation 1: Common structure including same procedure and signaling is shared for Type A and Type B schemes for inter-UE coordination in Mode-2.
Observation 2: Both Type A and Type B schemes can provide sufficient assistant information for UE-B.
Observation 3: The functionality of Type C scheme is partially overlapped with Type B, and Type C scheme may not be feasible for some cases.
Observation 4: Type C scheme may need different process and signaling which lead to additional discussion and normative work.
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Proposal 1: Prioritizing Type A and Type B schemes for inter-UE coordination in Mode 2 is preferred.
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