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Introduction
The Release-17 NR sidelink enhancement work item was initially approved in Dec. 2019 [1]. The work item descriptions (WID) were updated in [2]. 

One of the objectives of NR sidelink enhancement work item is resource allocation enhancement. Two aspects of resource allocation enhancement are considered: specify resource allocation to reduce power consumption of the UEs; 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. 

In this contribution, we discuss the first aspect of resource allocation enhancement, i.e., resource allocation for power saving.  
Discussion
In Release-16 NR V2X, a mode 2 UE autonomously selects sidelink transmission resources, based on its sensing results. The full sensing scheme is assumed by a Release-16 mode 2 UE, i.e., UE needs to perform the sensing operations (including both SCI decoding and sidelink RSRP measurement) at every sidelink slot. The full sensing scheme consumes a large amount of energy, which is possible for a vehicle UE with large power supply. However, this scheme is infeasible for low-power devices (e.g., pedestrian UE in V2X or other commercial usage UE). 

On the other hand, LTE sidelink introduced resource allocation scheme with power saving, i.e., partial sensing or no sensing resource allocation scheme. In no sensing resource allocation scheme, a UE does not perform any sensing and directly applies random resource selection in a window. In partial sensing scheme, a UE performs periodic sensing operations only on a subset of sub-frames. Based on the sensing time, a UE restricts the candidate sub-frames in a resource selection window to match its sensed sub-frames.

LTE V2X mainly supports sidelink broadcast with periodic traffic. The partial sensing scheme is hence designed to detect the periodic resource reservation. NR V2X supports sidelink unicast, groupcast and broadcast with both periodic traffic and aperiodic traffic [3]. The resource reservation window size in NR V2X is upper bounded by 32 slots. In other words, the resources for retransmitting aperiodic traffic is only reserved up to 32 slots ago. Hence, the partial sensing scheme in LTE V2X is unable to detect resource reservation made by aperiodic traffic. 

Observation 1: LTE V2X partial sensing scheme is not suitable for aperiodic traffic.

NR V2X uses a resource pool for sidelink transmissions, which contains up to 275 PRBs. Considering that the minimum sub-channel size in NR V2X is 10 PRBs, the maximum number of sub-channels in a resource pool is 27. This number is larger than that for LTE V2X (i.e, 20 sub-channels). This implies more PSCCH receptions in a slot are needed for NR V2X, which consumes more energy. This situation exists in both full sensing scheme and partial sensing scheme.  

Observation 2: A resource pool for NR V2X may contain more sub-channels than a resource pool for LTE V2X. This implies NR V2X needs to support more PSCCH decoding efforts and hence more power consumption per sensing slot.

Like in NR Uu, NR sidelink supports flexible numerologies. The sub-carrier spacing in a sidelink BWP can be 15, 30, 60 kHz for FR1, or 60, 120 kHz for FR2. The sub-carrier spacing used in NR V2X is no less than that (i.e., 15 kHz) used in LTE V2X. This implies that the number of NR slots per a fixed time duration (e.g., second) is no less than the number of LTE subframes. Hence, within a fixed time duration, the number of channel sensing slots in NR sidelink is no less than the number of channel sensing sub-frames in LTE sidelink. 

Observation 3: NR V2X may have more channel sensing slots than LTE V2X within a fixed time duration, due to the larger sub-carrier spacing.

Based on the above observations, we think additional optimization is needed for NR sidelink to further reduce power consumption or improve sensing performance, if LTE sidelink partial sensing or random resource selection is used as a baseline. 

Proposal 1: Optimization is needed to reduce power consumption or improve sensing performance beyond LTE sidelink partial sensing or random resource selection schemes. 
Conclusion
In this contribution, we provided our views on NR sidelink resource allocation for power saving. Our observations and proposal are as follows: 

Observation 1: LTE V2X partial sensing scheme is not suitable for aperiodic traffic.

Observation 2: A resource pool for NR V2X may contain more sub-channels than a resource pool for LTE V2X. This implies NR V2X needs to support more PSCCH decoding efforts and hence more power consumption per sensing slot.

Observation 3: NR V2X may have more channel sensing slots than LTE V2X within a fixed time duration, due to the larger sub-carrier spacing.

Proposal 1: Optimization is needed to reduce power consumption or improve sensing performance beyond LTE sidelink partial sensing or random resource selection schemes.  
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