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1 Introduction
During RAN#88-e meeting, the work item description of Release 17 Sidelink enhancement has been updated [1]. The following objective of the SI is included:

	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.


In this contribution, we provide our initial considerations on potential resource allocation enhancement for power saving. 
2 Discussion
2.1 Reducing sensing power consumption

In both LTE V2x and NR 5G V2x, vehicle UEs are assumed to be sensing all the time. UEs need to keep sensing to be aware of the interference around itself, and select the resource with tolerable interference for data transmission. However, sensing consumes a lot of power, especially when the channel occupancy ratio of UE data transmission is low. In Rel-14 V2x, the issue was discussed for P2V use case, and solutions on resource allocation is proposed. The pedestrian UE is allowed to sense only a part of time, at the cost of less resource selection flexibility and potential longer latency. On the other hand, the pedestrian UE is allowed to randomly select a resource without any sensing for data transmission, assuming that the data rate of pedestrian UE is rather low (e.g. 1 message per 1 second) and the UE density of pedestrian UEs are much lower than that of the vehicle UEs.
Even in Rel-16 NR 5G V2x system, the power consumption due to sensing can still be dominant, and the solution to reduce power consumption of sensing is important. However, NR 5G V2x is designed for more advanced V2x use cases, and some new features and solutions have been supported in 5G V2x. In addition, according to the study item description [1], all the use cases including V2x, public safety and commercial services are considered. Further investigation is necessary to see whether Rel-14 power saving solutions are still applicable to 5G sidelink system, and whether further enhancement is needed. 
In the following context, some factors may impact the design of partial sensing mechanisms are discussed.

2.1.1 Use cases
In Rel-14 LTE V2x, the power saving is only for pedestrian UEs with battery power. Since basic safety services are the major use case, the pedestrian UE can be transmitting only UE which does not need to receive data transmission from any other UEs. 
However, in 5G V2x, more advanced use cases are considered, including platooning, advanced driving, extended sensor, etc. The pedestrian UE may also need to receive data messages from other vehicle UEs or even pedestrian UEs. In addition, for public safety use case and commercial use cases, all the sidelink communication UEs can be battery equipped. Further enhancement to reduce power consumption for receiving UEs are needed.
Observation 1: Further enhancement to reduce power consumption for sidelink receiving UEs are needed.
2.1.2 Resource reservation
In Rel-14 V2x, the basic safety services are targeted, and periodic data transmission are assumed. The resource reservation in Rel-14 V2x is periodical, and most of the supported reservation periods are integer multiplexing of a period (100ms). Therefore, given the set of candidate resource for selection, it is possible for a pedestrian UE to only monitor a small part of time, such that all the potential reservations for resources in the set are monitored. For example, assuming the delay budget is 100ms, if the minimum number of subframe for resource selection is 1, a UE can monitor a single subframe every 100ms using partial sensing.
However, in 5G V2x, the number of supported values of reservation periods is much higher, and the configured periods for a sidelink resource pool can be arbitrary. As all the values from 1 to 99 ms are supported to be reservation period, the configured reservation period set may be irregular. For example, if the value of periods for a resource pool are configured to be {0,86,97,…99,100}ms, the UE would have to monitor 15 slots every 100ms using partial sensing. 
In addition, 5G V2x supports resource reservation for data re-transmissions of the same TB. A UE with partial sensing may have to monitor more time durations to avoid miss any potential resource reservation in a given set of candidate resources. 
Observation 2: The power saving gain of partial sensing may be degraded due to irregular reservation period configuration and resource reservation for retransmissions of the same TB.
3 Conclusion
In this contribution, we discuss the potential enhancement for power saving. Based on the discussion, our observations are summarized as follows:
Observation 1: Further enhancement to reduce power consumption for sidelink receiving UEs are needed.
Observation 2: The power saving gain of partial sensing may be degraded due to irregular reservation period configuration and resource reservation for retransmissions of the same TB.
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