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1 Introduction
According to WID [1], the resource allocation enhancement for Rel-17 NR sidelink includes followings:
· 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 contribution, we discuss about inter-UE coordination for mode2 enhancement and its feasibility and possible benefits. 
2 Discussion
Inter-UE coordination in Rel-17 NR sidelink mode2 is to share resource allocation information among the UEs communicating with each other. In Rel-16 NR sidelink mode2, only TX UE performs resource allocation by sensing and resource selection procedure. On the other hand, in Rel-17 NR sidelink mode2, other UE(s) may provide resource selection assistance information (RSAI) to TX UE by inter-UE coordination if its feasibility and benefit are verified. Then, the first question is that other UE(s) who provides RSAI to TX UE can be any UE or it should be RX UE(s) which is expected to receive signal from TX UE. The former can be correspond to scenario of transmitting RSAI by broadcast or groupcast while the latter can be applied to scenario of transmitting RSAI by unicast or groupcast. According to cast type, feasibility and benefits of inter-UE coordination would be different. For example, if inter-UE coordination is specified in unicast only, PC5-RRC and sidelink MAC-CE can be used for enabling inter-UE coordination. On the other hand, application of inter-UE coordination would be limited. Therefore, at first we need to study the feasibility and benefits of inter-UE coordination for all cast types and then study possible solutions in the agreed cast type.
Proposal 1: Feasibility and benefits of inter-UE coordination should be studied for all cast types of broadcast, groupcast, and unicast
Inter-UE coordination in Rel-17 NR sidelink mode2 can be utilized to reduce power consumption of the UEs. As explained above, other UE(s) may provide RSAI to TX UE by inter-UE coordination. Here, the other UE(s) who provides RSAI can be high energy UE (HE-UE) and the TX UE can be low energy UE (LE-UE). In the help of inter-UE coordination, LE-UE can use RSAI from other UE(s) and does not perform sensing which requires power consumption. Of course, in order to reduce the power consumption for receiving RSAI, corresponding mechanism needs to be specified. For instance, we can consider applying inter-UE coordination with sidelink DRX mechanism, or restrict the slots used for RSAI reception as a subset of resource pool. Different from LE-UE in LTE sidelink who does not expect sidelink reception, LE-UE in Rel-17 NR sidelink may be allowed to monitor partial slots and receive some essential message, consequently
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Figure 1. A scenario for inter-UE coordination
the power consumption of RSAI reception can be acceptable. Therefore, we need to study the feasibility and benefits for applying inter-UE coordination in power saving purpose.
Proposal 2: Power saving aspect should be studied as one of feasibility and benefits for inter-UE coordination.
In order to support inter-UE coordination in Rel-17 NR sidelink mode2 operation, we need to specify which factors are necessary for inter-UE coordination. To facilitate discussion, a scenario was illustrated in Figure 1. Here, UE-A is a coordinator UE who provides RSAI to UE-B. Then UE-B use this RSAI for its own transmission. First of all, contents of coordination information should be specified. For instance, we need to decide which information should be included as RSAI for inter-UE coordination. Secondly, signalling details should be specified. At first, direct signalling of coordination information between UEs should be specified. In order to enable the inter-UE coordination in all coverage scenarios of in-coverage, partial coverage, and out-of-coverage, UE-A needs to perform mode2 procedure for UE-B’s transmission and to signal RSAI into UE-B. Then, we need to decide whether gNB’s intervention is necessary or not for inter-UE coordination. If UE-A is in-coverage and UE-B is out-of-coverage, gNB can provide RSAI to UE-B through UE-A as shown in Figure 1. Assuming gNB’s intervention for inter-UE coordination can provide better decision for UE-B’s resource allocation, both direct RSAI signaling between UEs and RSAI signaling through gNB can be considered. 
Lastly, the corresponding physical layer procedure for inter-UE coordination should be specified. There would be many issues to specify this procedure. At first, we need to define conditions for UE-A to provide RSAI into UE-B. Specifically, we need to specify how inter-UE coordination is enabled/disabled. In addition, we need to specify how UE-A determine RSAI for UE-B. When UE-A perform mode2 procedure for UE-B, triggering condition for resource (re-)selection for UE-B’s transmission can be different from that of UE-A’s own transmission. Also, UE-A may need to perform sensing and resource selection procedure both for inter-UE coordination of UE-B’s transmission and its own transmission. Furthermore, if we consider inter-UE coordination in broadcast, TX UE may receive the resource allocation information from multiple UEs. In this case, UE-B’s monitoring of RSAI and subsequent resource selection from RSAIs may need to be specified. Moreover, we may need to specify validation of RSAI. For example, we need to consider latency bound for inter-UE coordination. Depending on the latency, RSAI may or may not be valid. If RSAI is from far way UE, this information may be invalid. If we consider inter-UE coordination in groupcast and RSAI is from other group, this information may be invalid. In this regard, we propose:
Proposal 3: The following factors should be studied for inter-UE coordination
· Contents of coordination information 
· Signaling details (e.g., direct signaling of coordination information between UEs and signaling through gNB)
· Corresponding physical layer procedure 
3 Conclusions
This contribution discusses on feasibility and possible benefits for Mode 2 enhancement in Rel-17 NR sidelink. Based on the discussion, the following proposals are provided:
Proposal 1: Feasibility and benefits of inter-UE coordination should be studied for all cast types of broadcast, groupcast, and unicast
Proposal 2: Power saving aspect should be studied as one of feasibility and benefits for inter-UE coordination.
Proposal 3: The following factors should be studied for inter-UE coordination
· Contents of coordination information 
· Signaling details (e.g., direct signaling of coordination information between UEs and signaling through gNB)
· Corresponding physical layer procedure 
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