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Introduction
In RAN#88-e meeting, the Rel-17 WI on sidelink enhancement is approved as follows [1]. According to the WID, the detailed study scope of mode 2 enhancement is assumed to be decided in RAN#90-e plenary meeting. 
	2. Resource allocation enhancement:

Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]

Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.

Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.

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].

3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]

Define on- and off-durations in sidelink and specify the corresponding UE procedure

Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other

Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE


In this paper, we first summarize the preliminary conclusions made in the past RAN1/RAN2 meetings for mode 2 sidelink enhancement. Then our view on the way forward for mode 2 sidelink enhancement will be elaborated. 
Discussion on the detailed scope 

In RAN 1#102-e and #103-e meetings, inter-UE coordination schemes were addressed and the following aspects were discussed：

Target issues: The hidden node, half-duplex and consecutive resource collision issues were discussed, which may be resolved or mitigated by using inter-UE coordination;

Applicable cast types: For sidelink unicast, it is possible to exchange information and signaling between Tx UE and Rx UE via PC5-RRC connection and certain performance enhancement can be ensured. While for sidelink broadcast, inter-UE coordination may be not available since the Tx UE is unable to get feedback information from potential Rx UEs to optimize the resource selection. For sidelink groupcast, it is not clear whether the group-based PC5-RRC connection between group header UE and each member UEs exist. This further determines whether the inter-UE coordination is applicable for sidelink groupcast or not;
The definition of “a set of resources”: Some preliminary conclusions are listed below, three options are summarized on what information should be reported to UE B;
The type of UE A which reports the coordination information to UE B: Generally speaking, Rx UE should be used as UE A to report assistant information to UE B. While in some cases, an independent coordination UE besides Tx UE and Rx UE could act as UE A to gather relevant information to assist the sidelink transmission between Tx UE and Rx UE;
How to determine a set of resources: Based on the definition of “a set of resource” and type of UE A, it should be further determined on how to form the resource set report;
Signaling: The signaling used to trigger, configure or indicate the information for inter-UE coordination should be further studied according to the detailed schemes. 
Among the above issues, only part of them were discussed due to the limited TU, and the following conclusions of mode 2 enhancement were achieved [2]:
	Conclusion set 1:

The schemes of inter-UE coordination in Mode 2 are categorized as being based on the following types of “A set of resources” sent by UE-A to UE-B:

UE-A sends to UE-B the set of resources preferred for UE-B’s transmission

e.g., based on its sensing result

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

UE-A sends to UE-B the set of resource where the resource conflict is detected

FFS: details of resource conflict, e.g., including type of resource conflict

FFS: details of sensing operation at UE-A side
FFS: which type(s) of resource set information is(are) beneficial/feasible to which cast type(s)

Note: these different types may be used in combination with each other

From RAN1 perspective, further study on the feasibility/benefit of inter-UE coordination is required

Send an LS to RAN plenary

Conclusion set 2:

For the schemes of inter-UE coordination identified as feasible/beneficial, at least the following aspects are further discussed.

How/when UE-A determines the contents of ”A set of resources”, including consideration of UL scheduling

When UE-A sends ”A set of resources” to UE-B, including which UE(s) sends it

How UE-A and UE-B are determined

How UE-A sends ”A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both

How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission

How/whether to define the relationship between support/signaling of inter-UE coordination and cast type


Based on the discussion in the past two RAN1 meetings, some remarkable progress was made. The feasibility and benefit of mode 2 enhancement at least in sidelink unicast scenario almost reached consensus. To be specific, for sidelink unicast, UE-A can send to UE-B the set of resources preferred for UE-B’s transmission(e.g., based on its sensing result). In this scenario, some simulation results show that the performance of packet reception ratio (PRR) can be improved by sending the set of resources preferred for UE-B’s transmission from the receiver UE-A [3][4]. Moreover, RAN1 drew some conclusions for inter-UE coordination, which mainly focus on the definition of “a set of resources”, i.e., which should be reported from UE A to UE B and used as assistant information during UE B’s resource selection. Currently, three different options of “a set of resources” are proposed on the table.

According to the discussion in RAN#89-e, the time plan to finish the study the feasibility and benefit of the enhancement(s) in mode 2 is at RAN#91-e. To avoid the risk of delaying release freeze, we think the check point of study the feasibility and benefit of the enhancement(s) in mode 2 should not be delayed by RAN#91-e. In other word, after further discussion and evaluation of these three options of “a set of resources”, a proper scope of normative work should be determined by RAN#91-e. After the checkpoint of RAN#91-e, it is expected that the normative work for mode 2 inter-UE coordination can be proceeded immediately.
The scope of normative work for mode 2 inter-UE coordination should be decided in RAN #91-e meeting depending on further study and discussion.
As we know, the completion of Rel-17 has been delayed for half a year, till mid 2021, due to the inefficiency of online electronic meeting. Under such condition, the workload seems relatively heavy if we start the inter-UE coordination normative work to include all the possible options of “a set of resources”. It should be noted that the third option “the set of resource where the resource conflict is detected” is, in essence, partially overlapped with the second option. Generally speaking, a resource where conflict is detected should be reported as not preferred for UE B’s transmission. So maybe we could start from the first two options which are more likely to achieve consensus. Based on this observation, it is expected that RAN plenary provide some guidance for the down-selection of the three options of “a set of resources” to speed up RAN1’s progress. 
It is expected that RAN plenary provide some guidance for the down-selection of the three options of “a set of resources”. 
Conclusion
According to the discussion above, the following proposals are presented:
Proposal 1: The scope of normative work for mode 2 inter-UE coordination should be decided in RAN #91-e meeting depending on further study and discussion.
Proposal 2: It is expected that RAN plenary provide some guidance for the down-selection of the three options of “a set of resources”.
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