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Introduction

According to the output of RP-201385 contributed in RAN #88e meeting[1], the working scope of Rel-17 sidelink enhancement has been settled down. In the description of WID, inter-UE coordination was proposed to enhance resource allocation mechanism to pursue performance gain in reliability as well as latency reduction, the exact description is captured below:

	Resource allocation enhancement:

Study the feasibility and benefit of 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 if deemed feasible and beneficial [RAN1, RAN2]

Inter-UE coordination with the following until RAN#90.

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 study scope after RAN#90 is to be decided in RAN#90.

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].


And in RAN#91e meeting, the corresponding WID is confirmed again without any change:

	No WID update is necessary. WGs continue specifying inter-UE coordination. Note that enhancements other than inter-UE coordination is NOT pursued in the scope of the objective “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].”


In this contribution, we will discuss the scope of inter-UE coordination from RAN2’s perspective.

Discussion
In RAN91-e meeting, following conclusion are made based on current RAN1’s progress:

	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


As we can see, inter-UE coordination is feasible and beneficial from RAN1’s conclusion. In our opinion, the scenario of inter-UE coordination should be discussed and determined first. The general mechanism of inter-UE coordination is UE-A signals a set of resources to UE-B, where UE-A is a assistant UE and UE-B is a assisted UE.
According to current RAN1’s progress,  whether selecting a third-part UE as UE-A and what cast type should be supported is still under the discussion. From our perspective, to evaluate the feasible and beneficial of inter-UE coordination, the scenario of inter-UE coordination should be discussed and determined in RAN1.

Proposal 1: The scenarios of inter-UE coordination should be discussed in RAN1.

As mentioned in introduction, three schemes are identified in RAN1 with relevant discussion and evaluation. In general, among these schemes, Type A , Type B and Type C schemes are from the same idea with following major steps:

UE-A determining “ a set of resources” according to sensing result;

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 three 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 ,Type B and Type C can be further considered.

Therefore from RAN2’s perspective, considering the limited time budget, before RAN1 makes the final decision of which types should be supported, RAN2 can discuss the baseline to support the general procedure of these three schemes first.
Observation 1: Common issues such as procedure and signaling is shared for Type A, Type B and Type C schemes for inter-UE coordination in Mode-2.

Proposal 2: Considering the limited time budget, before RAN1 makes the final decision, RAN2 is suggested to discuss the baseline issues to support the general procedure of these three schemes first.

Next, we will discuss some baseline issues which may need to be determined in RAN2.

A fundamental issue is whether all UEs can provide the “set of resources” to UE-B, e.g. whether a specific UE is allowed or capable of inter-UE coordination. Irrespective of what schemes will be supported by RAN1, RAN2 can discuss the baseline conditions on how to perform UE-A (re-)selection .

Proposal 3: Irrespective of what schemes will be supported by RAN1, RAN2 can discuss the baseline conditions on how to perform UE-A (re-)selection.

As mentioned above, both type A, B and C propose that UE-A sends a set of resources to UE-B. Take type A for example, it proposes that UE-A sends to UE-B the set of resources preferred for UE-B’s transmission. Given the fact that the resources are selected by UE-A based on it’s own sensing results, the reliability of these resources is higher than other resources from UE-A’s perspective.

In consequence, if UE-B wants to transmit the data to UE-A, to improve the transmission reliability, it should select the type-A resources provided by UE-A as much as possible. Similarly mechanism can be applied on type B and C, i.e. it’s better for UE-B to not select the type-B or C resources provided by UE-A as those resources has been occupied by other UE or is not preferred for UE-B’s transmission from UE-A(RX UE)’s perspective. Therefore, to improve the transmission reliability, how UE-B selects the resource based on the set of resources provided by UE-A should be discussed in RAN2.

Proposal 4: RAN2  is suggested to discuss how UE-B use the set of resource(s) provided by UE-A.

To improve the transmission reliability by using inter-UE coordination, it’s better for UE-A to provide the up to date resource information, which means UE-A may need to send the set of resources frequently. However, the set of resources provided by UE-A is based on the it’s own sensing results which may not change soon. In the mean time, the frequent transmission of the set of resources may also increase the signaling overhead. To balance the transmission reliability and signaling overhead, a well defined trigger condition should be designed for UE-A, i.e. when should UE-A signal the set of resources to UE-B.

Proposal 5: It is suggested RAN2 to discuss the trigger condition for UE-A to signal a set of resource.

Conclusion
Proposal 1: The scenarios of inter-UE coordination should be discussed in RAN1.

Observation 1: Common issues such as procedure and signaling is shared for Type A, Type B and Type C schemes for inter-UE coordination in Mode-2.

Proposal 2: Considering the limited time budget, before RAN1 makes the final decision, RAN2 is suggested to discuss the baseline issues to support the general procedure of these three schemes first.

Proposal 3: Irrespective of what schemes will be supported by RAN1, RAN2 can discuss the baseline conditions on how to perform UE-A (re-)selection.

Proposal 4: RAN2  is suggested to discuss how UE-B use the set of resource(s) provided by UE-A.

Proposal 5: It is suggested RAN2 to discuss the trigger condition for UE-A to signal a set of resource.
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