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1. 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.
)The work item for enhancement of NR sidelink [1] is proposed for issues based on extended scenarios using sidelink communication. One of the scenarios is about the pedestrian UE involved which having requirement with lower power consumption relative to vehicle UE. Following objective in [1] is about the issues associated with the power saving.


The presented principles for the power saving adopted in LTE sidelink are basically on the channel access complexity expressed as sensing usually on Mode-2 (without BS) transmission and reception, which is regarded as the critical ratio for the power consumption. We provide our views on the power saving issues for NR sidelink enhancement in this contribution.

2. Potential power saving techniques
The scenarios for V2P/P2V in [2,3] gives requirements for sufficient performance for Rx and Tx. Some scenarios rather require frequent reception of sidelink, and some others are vice versa. The baseline solutions, random resource selection and partial sensing are generally based on (almost) periodic transmission, and not optimal for sudden events like warning service or services requiring low latency adopted in NR, with requiring scenarios are named as ‘advanced driving’, ‘extended sensors’, and ‘remote driving’ [3].

Observation 1: The V2X service scenarios ‘advanced driving’, ‘extended sensors’, and ‘remote driving’ can involve pedestrian UEs.

Based on this, we give our first proposal as follows:

Proposal 1: Study random resource selection and partial sensing as solutions of NR sidelink power saving, with enhancements to cover requirements for at least ‘advanced driving’, ‘extended sensors’, and ‘remote driving’ scenarios.

2.1. Partial sensing
The LTE partial sensing is based on reduced number of trials for channel sensing on Tx/Rx of sidelink. The operation is configured by high layer, so semi-static. The configuration is hard to be managed dynamically since in principle, all the UEs need to know all its target UE’s partial sensing configuration to communicate or be communicated effectively. That means the configuration information is too complex to be treated dynamically. This gives hardness at scenarios with frequent aperiodic, and urgent traffics are expected for power saving UEs. Our proposal below is about this issue.

Proposal 2: Some of the following options are studied for enhancement of partial sensing for NR sidelink.
	Option 2-1. Multiple configurations of partial sensing for a UE at RRC.
	 Option 2-1-1. New signals in SCI to request deactivation or change to looser configuration of partial sensing for UE to UE, with appropriate termination time setup.
	 Option 2-1-2. New signals in SCI to indicate the change of configuration of itself to corresponding UEs.
	Option 2-2. Individual configuration of partial sensing by the type of communication: broadcast Tx/Rx, unicast/groupcast Tx, unicast/groupcast Rx, etc.

2.2. Other techniques
Many techniques for power saving are studied and standardized at another specification items like LTE MTC, NB-IoT, and NR UE power saving. Some of them also can be considered as the sidelink power saving techniques. We propose the following as possible candidates to be adopted for sidelink.

Proposal 3: Study the following techniques for power saving of NR sidelink.
	Option 3-1. Slot aggregation for reducing BD and decoding of SCI.
	Option 3-2. Wake-up signal that other UEs can transmit.

3. Conclusion
Following is the summary of our observations and proposals.

Observation 1: The V2X service scenarios ‘advanced driving’, ‘extended sensors’, and ‘remote driving’ can involve pedestrian UEs.
Proposal 1: Study random resource selection and partial sensing as solutions of NR sidelink power saving, with enhancements to cover requirements for at least ‘advanced driving’, ‘extended sensors’, and ‘remote driving’ scenarios.
Proposal 2: Some of the following options are studied for enhancement of partial sensing for NR sidelink.
	Option 2-1. Multiple configurations of partial sensing for a UE at RRC.
	 Option 2-1-1. New signals in SCI to request deactivation or change to looser configuration of partial sensing for UE to UE, with appropriate termination time setup.
	 Option 2-1-2. New signals in SCI to indicate the change of configuration of itself to corresponding UEs.
	Option 2-2. Individual configuration of partial sensing by the type of communication: broadcast Tx/Rx, unicast/groupcast Tx, unicast/groupcast Rx, etc.
Proposal 3: Study the following techniques for power saving of NR sidelink.
	Option 3-1. Slot aggregation for reducing BD and decoding of SCI.
	Option 3-2. Wake-up signal that other UEs can transmit.
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