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Introduction

RAN plenary started discussions in RAN#84 to identify the detailed motivations and work areas for NR sidelink enhancements in Rel-17. Based on [1], one of the identified enhancements was related to power saving as follows:

	· Power saving enables UEs with battery constraint to perform sidelink operations in a power efficient manner. Rel-16 NR sidelink is designed based on the assumption of “always-on” when UE operates sidelink, e.g., only focusing on UEs installed in vehicles with sufficient battery capacity. Solutions for power saving in Rel-17 are required for vulnerable road users (VRUs) in V2X use cases and for UEs in public safety and commercial use cases where power consumption in the UEs needs to be minimized.




At RAN#86, a WI on Rel-17 NR sidelink enhancement was approved, and the WI has the following objective related to power saving in sidelink [2]:

	· 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.



In this contribution, we discuss our views on resource allocation to reduce power consumption of UEs.

Discussion

During the discussion of a scope for Rel-17 NR sidelink enhancement, there were a lot of proposals related to commercial usage. In the WID [2], it was captured that “In dealing with different use cases in the evolution of NR sidelink, WGs should strive to achieve maximum commonality between commercial, V2X, and Critical Communication usage of sidelink in order to avoid duplicated solutions and maximize the economy of scale.”

In Rel-14 LTE sidelink, power saving schemes have been supported for a pedestrian UE with the limited battery by stopping or reducing sensing for sidelink transmission. The pedestrian UE is mainly assumed to be a smartphone. Obviously, the smartphone could also be used for commercial use cases, e.g. for sidelink relay and in a personal IoT network. Therefore power saving schemes should basically be common at least between the pedestrian use case in V2X and the commercial use case.

Proposal 1: A power saving scheme should be basically common at least between the pedestrian use case in V2X and the commercial use case.


In Rel-14 LTE sidelink, random resource selection and partial sensing have been supported as power saving schemes. Random resource selection can be used for a pedestrian UE which is not capable of sidelink reception. Such a kind of UE will transmit only broadcast packets relating to its own location and direction. Partial sensing can be configured for a pedestrian UE which is capable of sidelink reception. In partial sensing, only a subset of the subframes in a typical 1000 ms sensing window can be monitored. The UE implementation can choose how many / few subframes it wishes to monitor, by trading off the reliability of its transmissions with the power saving, subject to monitoring a (pre-)configured minimum number.

Assuming a smartphone that supports Rel-17 NR sidelink for e.g. a sidelink relay and a personal IoT network, it would support not only sidelink transmission but also sidelink reception. Such a kind of UE should use partial sensing. On the other hand, some wearable sensors for heart rate or body temperature may transmit data to a smartphone on the sidelink, and they may not have to support sidelink reception. Considering such kinds of the commercial use UE, support of random resource selection would be beneficial for Rel-17 NR sidelink. Therefore both random resource selection and partial sensing should be supported for sidelink power saving. In addition, the same scheme as in Rel-14 LTE sidelink should be reused as much as possible to reduce specification effort.

Proposal 2: Both random resource selection and partial sensing for Rel-14 LTE sidelink should be reused for the NR sidelink power saving scheme as much as possible.


In another AI, RAN1 will discuss the feasibility and benefit of enhancements to mode 2 using inter-UE coordination. According to the WID, inter-UE coordination has been described as “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.” If this UE-B isn’t required to perform any sensing or can reduce the sensing as compared to full sensing, UE-B can reduce its power consumption in terms of the sensing. Therefore, inter-UE coordination could reduce power consumption.

Observation: Inter-UE coordination is beneficial for a power consumption reduction.


Conclusion

Proposal 1: A power saving scheme should be basically common at least between the pedestrian use case in V2X and the commercial use case.

Proposal 2: Both random resource selection and partial sensing for Rel-14 LTE sidelink should be reused for the NR sidelink power saving scheme as much as possible.

Observation: Inter-UE coordination is beneficial for a power consumption reduction.
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