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At RAN#86, a WI on NR Sidelink enhancement was agreed [1]. The WI has the following RAN1 related objectives:
The objective of this work item is to specify radio solutions that can enhance NR sidelink for the V2X, public safety and commercial use cases.
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#88) [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#89), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#88.
· 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#88 is to be decided in RAN#88.
· 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 provide initial views on sidelink enhancements in Release 17. The evaluation methodology for power saving is updated since the design of NR sidelink is more complicated than that of LTE V2X. Partial sensing as well as random resource selection on sidelink are also studied in this contribution considering that they play important roles in NR sidelink enhancement. In addition, we present our views on inter-UE coordination for unicast, groupcast, and broadcast scenarios.
Sidelink evaluation methodology update
According to the WID of NR sidelink enhancement [1], the evaluation methodology for power saving should be considered. Generally, the design of NR sidelink is more complicated than that of LTE V2X. Several key features such as BWP, flexible numerology, and HARQ are inherited and adapted from NR Uu. Thus, the evaluation methodology for power saving in sidelink can be based on TR 38.840 [2]. The UE power consumption model for sidelink can be based on the model for FR1 in NR Uu. For each sidelink operation, its power consumption model can be referred to the model of related operation in NR Uu. For example, the power consumption model of sidelink transmission/reception can be referred to that of uplink transmission/downlink reception in NR Uu, and the power consumption model of PSFCH transmission can be referred to that of short PUCCH transmission in NR Uu. Scaling factors can be further considered for the power consumption model of sidelink when necessary.
Proposal 1: For evaluation methodology for power saving in sidelink, TR 38.840 can be reused.
Resource allocation enhancement
Resource allocation to reduce power consumption of the UEs
Sidelink power saving aims to enable UEs, e.g., P-UE, with limited battery capacity to apply sidelink related operations in a power-efficient manner. In LTE V2X, partial sensing was introduced to save UE’s power consumption for resource allocation mode 4. With partial sensing, the UE only needs to monitor a part of the resources in the resource pool. Similarly, the partial sensing concept can be used for NR sidelink. Considering that larger bandwidth, e.g., 40 MHz, will be supported for NR sidelink, partial sensing based resource allocation for NR mode 2 will be able to significantly reduce UE’s consumed power, especially when the resource pool has a large bandwidth.
Proposal 2: For Rel-17 power saving in NR sidelink, Rel-14 LTE sidelink partial sensing can be re-used as a baseline.
When random selection is configured in a resource pool, P-UE can transmit the sidelink control information and the corresponding data without performing the normal sensing and selection procedures. Such random resource selection cannot ensure a particular reliability of sidelink communication and will mean the sensing UE experiences more interference. Especially for Rel-16 NR V2X UE, aperiodic traffic is a major use case for the design, thus the enhancement of random selection should be considered to reduce interference and increase reliability.
Proposal 3: For Rel-17 power saving in NR sidelink, Rel-14 LTE sidelink random selection should be enhanced.
Resource allocation to enhance reliability and reduce latency
Inter-UE coordination where a UE assists SL resource selection for other UE(s) should be considered for reliability and latency enhancement. For SL mode 2 transmission, solutions have not been specified for the hidden node problem and the exposed node problem. Generally, the hidden node issue occurs when a UE is not able to sense the occupied/reserved resource of other UE(s). As showed in Fig.1, when both UE 1 and UE 3 send their data to UE 2, UE 1 is regarded as a hidden node to UE 3 since UE 3 is too far away to acquire the scheduling information from UE 1. Consequently, data reception from UE 1 to UE 2 could be interfered by the transmission from UE 3 to UE 2, which leads to possible collision and failure transmissions. 
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Fig. 1: hidden node issue
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Fig. 2: exposed node issue
The other problem is the exposed node issue. It arises when a UE monitors the occupied/reserved resource within its sensing coverage. However, the actual transmission from the exposed node will not directly interfere the reception of the other UE(s). As showed in Fig.2, when the transmission occur between UE1 to UE 2 and UE 3 to UE 4, UE 3 is regarded as a exposed node to UE1. Consequently, corresponding resource occupied or reserved by UE 3 will be excluded from UE 1 perspective. However, considering the actual transmission between UE 3 and UE 4 could not interfere the reception of UE 2, there is no need to exclude such resource to reduce the resource usage.
To solve those problems, inter-UE coordination can assist the Tx UE to schedule its SL transmissions with the help of the sensing information from other UE(s). According to the WID, a set of resources is determined at UE-A. If this set is sent to UE-B in mode 2, in order to  enhance its reliability and reduce its latency, UE-B takes the information of this set into account in the resource selection for its own transmission. 
UE B then determines the resource and priority rule according to its own sensing results together with the provided assistance information received from assisting UEs. This procedure can be applied directly and efficiently to unicast transmission without much overhead cost. Groupcast transmissions can also benefit from such assistance information.
Proposal 4: In mode 2, inter-UE coordination should be supported for unicast and groupcast.
Conclusions
In this contribution, we discuss the scope of the Rel-17 sidelink enhancement WI, considering evaluation methodology updates, and resource allocation enhancements which can lead to power saving and reliability and latency improvement. 
Proposal 1: For evaluation methodology for power saving in sidelink, TR 38.840 can be reused.
Proposal 2: For Rel-17 power saving in NR sidelink, Rel-14 LTE sidelink partial sensing can be re-used as a baseline.
Proposal 3: For Rel-17 power saving in NR sidelink, Rel-14 LTE sidelink random selection should be enhanced.
Proposal 4: In mode 2, inter-UE coordination should be supported for unicast and groupcast.
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