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Introduction
The WID on NR SL enhancement was endorsed in RAN#86 and further updated in RAN#88e with following RAN1 related objectives[1]:
1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 
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].
In this paper we discussed the potential issues to support inter-UE coordination in mode 2.
Discussion
To support inter-UE coordination in mode 2, at least following 3 issues must be addressed:
· How to determine the set of resources by UE-A
· How to signal the set of resources to UE-B;
· How to use the set of resources by UE-B;
1.1 Determination of the set of resources
As discussed in our companion contribution [2] current mode 2 resource selection cannot avoid resource collision between initial transmissions of aperiodic traffic and the very first transmission of periodic traffic, furthermore, it cannot completely avoid half duplex among UEs. According to the WID inter-UE coordination should be able to address consecutive packet loss in all coverage scenarios. To that end, following options can be considered for UE-A to determine the set of resources:

Option 1-1: The set of resources are configured by gNB/eNB. This option requires that UE-A has connection with gNB/eNB but UE-B can be out of coverage. The set of resources can be dedicated for UE-B if UE-A can transfer BSR information of UE-B to the gNB/eNB, in this way gNB/eNB can allocate resource for UE-B indirectly. Thanks to the overall control of gNB/eNB the performance of mode 2 could be comparable to mode 1. But the complexity could be a bit high as UE-A needs to relay BSR information of UE-B to gNB/eNB. 

Option 1-2: The set of resources is determined by UE-A within a superset provided by gNB/eNB. Same as Option 1-1, this option requires that UE-A has connection with gNB/eNB but UE-B can be out of coverage. The set of resources can be determined by UE-A within a resource pool assigned for the communication between UE-A and other group members (including UE-B). UE-A needs to coordinate resources among the group members to avoid resource collision and half duplex restriction.

Option 1-3: The set of resources is determined by UE-A only. This option does not need gNB/eNB control at all and UE-A has full control on resource allocation. For example, UE-A can determine a set of resources for UE-B within a superset derived based on sensing, the set of resources can be the resources that UE-A suggest UE-B to use, or suggest UE-B to preclude when it performs resource selection.

Proposal 1: Further study Option 1-1, Option 1-2 and Option 1-3 for the resource set determination in UE coordination.
1.2 [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Signaling the set of resources
Another issue for inter-UE coordination is how to indicate the set of resource from UE-A to UE-B. In current mode 2 operation resource allocation related information are all conveyed in PSCCH such that other UE can identify the resources reserved by the UE based on PSCCH decoding only (i.e. sensing). As Rel-17 UE is supposed to coexist with Rel-16 UE within the same resource pool the size of SCI format 1-A cannot be changed for indicating the set of resources. And there are only 2-4 reserved bits in SCI 1-A, there is no room to indicate the set of resources with the existing SCI 1-A.

NR sidelink supports 2 stages SCI, and in Rel-16 two 2nd stage SCI formats are specified, 2nd stage SCI format used by the transmitter is indicated in the corresponding first stage SCI. For forward compatibility there are 2 bits for 2nd-stage SCI format indication in SCI format 1-A, hence it is possible to introduce more 2nd stage SCI formats in Rel-17 to indicate the set of resources.

Furthermore, there is PC5 RRC between transmitter and receiver in unicast, and also among group members in connection-oriented groupcast, for these scenarios it is possible to indicate the set of resources via PC5 RRC. Comparing to 2nd stage SCI, PC5 RRC can be more reliable and can avoid the specification efforts on new 2nd stage SCI format design. The drawback is that PC5 RRC is relatively slow so that the set of resources cannot be updated frequently, a new PC5 RRC procedure needs to be specified by RAN2, and it cannot be used in scenarios without PC5 RRC.

Proposal 2: Further study of using 2nd stage SCI or PC5 RRC to indicate the set of resources in inter-UE coordination.
1.3 Resource selection by UE-B
One more issue is how to use the set of resources indicated by UE-A when UE-B perform resource selection. Actually, this issue is related to the first issue, i.e. how the set of resources are determined.  In our view, following options could be considered at this stage:

Option 2-1: UE-B directly use the resources in the indicated resource set. This option should be used if the set of resources are dedicated for UE-B, e.g. when gNB/eNB or UE-A is coordinating the resource allocation and assign specific resources for UE-B. 
Option 2-2: UE-B selects resources within the set of resources. This option is applicable when UE-A suggests a set of resources for UE-B to use, but the set of resources are not dedicated for UE-B, UE-B needs additional sensing to further filter out resources reserved by other UEs within the set.

Option 2-3: UE-B precludes the set of resources when it performs resource selection. This option corresponds to the case that UE-A suggests a set of resources not suitable for UE-B. When UE-B performs mode-2 resource selection, all these resources should be precluded even though these resources are within candidate resource set (i.e. not precluded according to sensing results).

Proposal 3: Further study Option 2-1, Option 2-2 and Option 2-3 for resource selection by UE-B in inter-UE coordination.

Conclusion
In this contribution, we discussed the issues that need to be addressed in inter-UE coordination, we have following proposals:
Proposal 1: Further study Option 1-1, Option 1-2 and Option 1-3 for the resource set determination in UE coordination.
Proposal 2: Further study of using 2nd stage SCI or PC5 RRC to indicate the set of resources in inter-UE coordination.
Proposal 3: Further study Option 2-1, Option 2-2 and Option 2-3 for resource selection by UE-B in inter-UE coordination.
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