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1 Introduction
[bookmark: _Hlk505938201]In RAN1#88e meeting [1], revised WID for NR sidelink enhancement is approved and the objectives of the Work Item includes:
· 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.
· [bookmark: _Hlk47285051]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.
In this contribution, we discuss the reliability and latency enhancements for mode-2 resource allocation, especially inter-UE coordination.
2 Reliability and latency enhancements for mode-2 resource allocation
According to the Rel-16 WID on 5G V2X with NR sidelink, NR V2X aims to satisfy the advanced V2X services including vehicles platooning, extended sensors, advanced driving and remote driving. Some traffics, especially advanced driving/remote driving with high level of automation, requires lower latency, i.e. 3ms and higher reliability, i.e. 99.999%. However, Rel-16 NR sidelink is expected to have limitation in achieving the requried target in some conditions, i.e. when the channel is busy. So solutions that can enhance reliability and reduce latency are required. The “hidden nodes” issue has been identified and discussed in RAN#86 and finally the inter-UE coordination scheme is included in WID scope to be studied. In V2X, the communication distance can be 2.5 times of the vehicle speed and thus could reach hundreds of meters scale. It would result that the experienced interference is different between the transmitter and the receiver, i.e. the interference from hidden nodes can not be detected by transmitter as described in Fig.1. If sidelink resource allocation is only based on the sensing results of the transmitting UE, the selected resource may not be suitable for receiving UE(s) and would lead to interference increasing and demodulation failure. Therefore, ”receiver-assisted and transmitter decided” resource selection mode should be supported to further enhance reliability and latency performance. 
Proposal 1: Support inter-UE coordination with the following in R17: 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.
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Figure 1: Description of hidden nodes
The inter-UE coordination mechanism is described in WID as follows: 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. So the following aspects are to be studied: 
· [bookmark: _Hlk47287952]For UE-A: which a set of resources is and how it is determined; how to deliver the determined a set of resource, including physical channel and UE behavior.
· For UE-B: how a set of resources is taken into account in determination of sidelink resource for its own transmission.
For the above design aspcts, there are many candidate schemes and from our perspective, the design pinciple should be enhance reliability and latency performance as much as possible with minimum work load and impact to spec and the whole framework of resource selection in R16. 
For the aspect of which a set of resources is and how it is determined as well as how a set of resources is taken into account, we see the following options:
· Option 1: ”A set of resources” can be something like wideband/subband CSI report, however, it can not be obtained without introduction of wideband RS for channel and interference measurement which is not supported in R16 due to large overhead. Moreover, the reservation information for subsequent transmission cannot be obtained by transmitter with only wideband/subband CSI report, so small gain for resource selection is expected.
· Option 2: ”A set of resources” can be some recommanded resources for transmission, it is determined by receiver via sensing and some initial resource selection. And the recommended resouces are prioritized when transmitter determine the subset of resources to be reprorted to higher layers. However, in NR V2X mode-2 resource selection, the resource pool to be used, subchannel number, priority information and the remaining packet delay budget for the transmission is given by higher layer and is essential for the following resource selection procedure. The above information is unknown to receiver and transmit it to receiver would lead to large overhead and extra signalling definition. Moreover, this may result in reform of R16 resource selection framework since that the resource selection is done from both transmitter and receiver side and criteria for resource exclusion may differ a lot between transmitter and receiver, this goes against our design principles.
· [bookmark: _Hlk47288076]Option 3: ”A set of resources” can be some sensing results i.e. resources with high interference experienced at receiver or resources that hidden nodes reserved, is forwarded from receiver to transmitter. So from receiver side, this would not touch the resource selection framework since only forwarding is required. For transmitter side, only some minor update to resource exclusion procedure is needed and hence minimum spec impact is expected. How to forward the sensing results, including physical channel and UE behavior can be further studied.
Proposal 2: Some sensing results, i.e. resources with high interference experienced at receiver or resources that hidden nodes reserved, is forwarded from receiver to transmitter to assist resource selection of transmitter.
3 Conclusion
In this contribution, we the reliability and latency enhancements for mode-2 resource allocation, especially inter-UE coordination, and the following proposals are made:
Proposal 1: Support inter-UE coordination with the following in R17: 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.
Proposal 2: Some sensing results, i.e. resources with high interference experienced at receiver or resources that hidden nodes reserved, is forwarded from receiver to transmitter to assist resource selection of transmitter.
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