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Introduction
	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.


Rel-17 NR Sidelink enhancements has been started in the last meeting. Regarding the objective of resource allocation for power saving, it has been described in WID as follows [1]:
Based on the description for power saving, we introduce our initial views in this contribution.
Sidelink power saving
Random resource selection and partial sensing
In Rel-16 NR sidelink, UEs having sufficient power have been assumed. However, Rel-17 NR sidelink enhancements will cover the broader scenarios such as public safety, commercial use cases as well as V2P communications. Power saving enables UEs with battery constraint to perform various sidelink operations in a power efficient manner. As described in WID [1], it is baseline to introduce the principle of Rel-14 LTE sidelink random selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2. In LTE sidelink, both random resource selection and partial sensing are supported for pedestrian user (P-UE) for power saving. Partial sensing in LTE sidelink provides trade-off between power consumption and reliability for sidelink transmission. In partial sensing, a P-UE implementation can choose a set of subframes which consists of at least Y subframes within a certain time interval [m+T1, m+T2] where the minimum value of Y is (pre-)configured. If a subframe tSLy is included in the set of subframes Y, the P-UE performs sensing in any subframe tSLy–k∙Pstep if k-th bit of the high layer parameter gapCandidateSensing is set to 1. Finally the P-UE exclude any candidate resource from the selection window based on the sensing results. In case of random resource selection, power consumption can be further reduced without consideration on collision avoidance since there is no sensing procedure. Partial sensing or random selection or both can be configured per each resource pool, and the resource pool(s) for power saving is separately configured from full sensing resource pool(s). If both mechanisms are configured in a specific resource pool, it is up to UE implementation which one is selected for resource selection according to the UE’s sidelink reception capability. In LTE sidelink, only periodic broadcast transmission is supported with only blind retransmissions (i.e., without HARQ feedback). The simplest way to adopt random resource selection and partial sensing to NR sidelink is to limit cast-type and traffic type to broadcast and periodic only similar as LTE sidelink. However, in NR sidelink, there are many additional new features comparing to LTE sidelink such as supporting unicast and groupcast, aperiodic traffic as well as periodic one, HARQ feedback via PSFCH, etc. In addition, as mentioned in the above, Rel-17 NR sidelink enhancements are focusing the broader scenarios. Therefore, it should be studied that the enhancements how to adopt the existing mechanisms for power saving considering the new Rel-16 NR sidelink features (e.g., unicast and groupcast communications, aperiodic traffic, HARQ feedback and so on). For the enhancements, partial sensing and random resource selection in LTE V2X should be reused as much as possible. Also, Rel-16 NR sidelink mechanisms should be utilized.
Observation 1: Study that the enhancements how to adopt random resource selection and partial sensing in Rel-17 NR sidelink considering Rel-16 NR sidelink features.
In LTE sidelink, only periodic transmission was considered. In NR sidelink, aperiodic characteristic should be further studied. In Rel-16 NR sidelink, re-evaluation and pre-emption have been introduced for aperiodic traffic. In case of re-evaluation, a sensing UE re-evaluates the set of resources from which it can select, to check whether its intended transmission is still suitable shortly before transmitting in a reserved resource. The pre-emption has been also designed to help accommodate aperiodic sidelink traffic. The similar mechanisms can be reused for power saving mode in NR sidelink.
Proposal 1: Propose to study how to allow re-evaluation and pre-emption in power saving mode for aperiodic traffic.
In LTE sidelink, random resource selection is only applicable for UEs without reception capability. In Rel-17 NR sidelink enhancements, inter-UE coordination has been discussed [1] in order to enhance reliability and reduce latency. The inter-UE coordination can be also used for power saving, for example, a power saving UE randomly selects resource(s) for its transmission within indicated resources by coordination message. In order to obtain the coordination message, it might be required reception capability for the power saving UE even in random resource selection.
Proposal 2: Consider reception capability for power saving UEs to study sidelink enhancements for power saving.
It is necessary to discuss coexistence between random resource selection/partial sensing UEs and full sensing UEs. In LTE sidelink, a specific resource pool for random resource selection and partial sensing UEs is configured, and the resource pool is separated from other resource pool(s) for full sensing UEs. However, considering efficient resource utilization and various use cases, it would be beneficial to support coexistence between power saving UEs and full sensing UEs in a same resource pool, and be necessary to how to support. For example, full sensing UEs can avoid the resources for power saving UEs by configuring different priorities between them.
Proposal 3: Propose to study how to support coexistence between power saving UEs and full sensing UEs in a same resource pool.
Additional enhancements
In addition to random resource selection and partial sensing, additional enhancements for power saving can be considered. First of all, the concept of partial sensing can be extended in different domain (e.g., frequency) rather than time domain. Supporting narrow BWP (and/or reduced resource pool) operation with BWP switching could be one of solutions. For example, in power saving mode, a UE can operate in narrow BWP in order to reduce power consumption for monitoring. When a large amount of date transmission/reception is needed, the UE can switch its BWP into larger one. In order to support BWP switching, it may need to support configuration of multiple SL BWPs, cross-BWP switching, cross-slot switching, SCI only transmission in single subchannel and so on. Since it may cause a heavy specification workload, it should be studied carefully. Other enhancements such as reduced number of blind decoding/estimations, simplified sensing with 1st stage SCI only, etc. could be also studied.
Proposal 4: Additional enhancements besides random resource selection and partial sensing for power saving should be also discussed.
Other aspects
The main objective of inter-UE coordination is for enhanced reliability and reduced latency in resource allocation mode 2. The inter-UE coordination can be also used for power saving. For example, if a UE selects resource(s) for its own transmission within a white list which is provided as a coordination message, the power consumption for resource selection can be reduced. Regarding sidelink DRX, if DRX wake-up timing between UEs is aligned, it will be beneficial for power saving since the UEs can communicate each other during periodic wake-up time. Even though it seems to be suitable for periodic traffic, it can be extended to aperiodic traffic with additional mechanisms for aperiodic traffic (e.g., wake-up signal). Therefore, it is proposed to study potential impacts of inter-UE coordination and sidelink DRX on power saving.
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Summary
In this contribution, we made the following proposals for resource allocation for sidelink power saving.
Observation 1: Study that the enhancements how to adopt random resource selection and partial sensing in Rel-17 NR sidelink considering Rel-16 NR sidelink features.
Proposal 1: Propose to study how to allow re-evaluation and pre-emption in power saving mode for aperiodic traffic.
Proposal 2: Consider reception capability for power saving UEs to study sidelink enhancements for power saving.
Proposal 3: Propose to study how to support coexistence between power saving UEs and full sensing UEs in a same resource pool.
Proposal 4: Additional enhancements besides random resource selection and partial sensing for power saving should be also discussed.
Proposal 5: Propose to study potential impacts of inter-UE coordination and sidelink DRX on power saving.
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