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Introduction
A revised work item on NR sidelink enhancement was approved in RAN#89-e meeting [1], with one of the objectives to specify resource allocation to reduce power consumption of the UEs, as follows:
	· 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 document, we share our views on a few aspects relating to resource allocation for power saving.
Discussion
Partial sensing and random resource selection in LTE V2X
With partial sensing in LTE V2X the sensing operation is only performed for a subset of subframes within the sensing window, determined based on a set of subframes in the resource selection window, with the assumption that the reserved resources are periodic, i.e. a subframe with index y in the resource selection window corresponds to subframes y-k*P_step (k = 1, 2, …) in the sensing window.
With random resource selection in LTE V2X, resources for SL transmissions are randomly selected without any prior sensing operation.
Both partial sensing and random resource selection achieve power saving at the cost of increased probability of collision with other SL transmissions.
Observation 1: Both partial sensing and random resource selection achieve power saving at the cost of increased probability of collision with other SL transmissions.
Choice between different resource allocation schemes
In LTE V2X, the UE is configured by RRC to transmit either “non-P2X related V2X sidelink communication” or “P2X related V2X sidelink communication”, and for the latter, use of partial sensing or random resource selection is also configured by RRC (where if both partial sensing and random resource selection are configured, it is up to UE implementation to choose between the two).
In our view, it would be a much more flexible and future-proof design to allow a UE to adapt between non-P2X and P2X communications, and accordingly between different resource allocation schemes, i.e. full sensing, partial sensing, and random resource selection. For example, a UE being “hand-held” does not automatically mean that it has to be restricted to always allocate SL resources in a power saving manner and only perform “P2X related V2X sidelink communication” (a “pedestrian UE” does not necessarily walk by the road all the time, and may thus not care too much about the “power saving” especially considering the cost therein). Instead, it seems sufficient that the set of allowed resource allocation schemes is configured on a per resource pool basis.
Observation 2: A flexible and future-proof design should allow the UE to adapt between non-P2X and P2X communications, and accordingly between different resource allocation schemes.
Issues of partial sensing when being adapted to NR V2X
RAN1 should first identify whether there is any issue when adapting partial sensing in LTE V2X to NR V2X, and if any, proceed on potential options to solve those issues.
In our view, the following should be taken into account:
· Support for a large set of periodicities. Partial sensing in LTE V2X was designed with the assumption of periodic traffic patterns, with a limited number of choices for the periodicities, while in NR V2X a large number of (much finer-grained) periodicities can be configured. If the partial sensing is adopted by simply replacing the LTE V2X periodicities with NR V2X periodicities, the power saving gains may be largely lost with some periodicity configuration options. It may thus be better to extend the partial sensing mechanism itself to better fit the situation in NR V2X.
· Support for aperiodic traffic patterns. This was not considered in partial sensing in LTE V2X, but should be supported in a proper way in partial sensing for NR V2X. For example, at least UEs supporting partial sensing should avoid collision with each other as much as possible.
· Support for re-evaluation and pre-emption, with certain level of relaxations in terms of UE processing.
· Synergy with inter-UE coordination. For example, significant reduction of time for sensing may be achieved by exploiting the sensing results from another UE.
Proposal 1: The following aspects are considered for the design of partial sensing for NR V2X:
· Support for a large set of periodicities.
· Support for aperiodic traffic patterns.
· Support for re-evaluation and pre-emption.
· Synergy with inter-UE coordination.
Issues of random resource selection when being adapted to NR V2X
Similarly to partial sensing, care should be taken when adapting random resource selection to NR V2X, for example, 
· Whether to support resource pool sharing with other UEs using different resource allocation schemes. In our view, such kind of resource pool sharing may significantly worsen the resource collision for random resource selection.
· Triggering of random resource selection. It may be necessary to control the number of UEs that can use random resource selection in any given slot.
· Applicability of random resource selection. In LTE V2X, one assumption behind random resource selection was that the (pedestrian) UE is in low power state and may only be able to perform SL transmission (and not SL reception). In our view, it is desirable to have a carefully designed random resource selection mechanism which can be applicable to much more scenarios than in LTE V2X, e.g. a solution that can be used for all exceptional cases in Mode 2 resource allocation.
Proposal 2: The following aspects are considered for the design of random resource selection for NR V2X:
· Whether to support resource pool sharing with other UEs using different resource allocation schemes.
· Triggering of random resource selection.
· Applicability of random resource selection.
Conclusion
In this contribution, we discuss a few aspects relating to relating to resource allocation for power saving, and make the following observations and proposals:
Observation 1: Both partial sensing and random resource selection achieve power saving at the cost of increased probability of collision with other SL transmissions.
Observation 2: A flexible and future-proof design should allow the UE to adapt between non-P2X and P2X communications, and accordingly between different resource allocation schemes.
Proposal 1: The following aspects are considered for the design of partial sensing for NR V2X:
· Support for a large set of periodicities.
· Support for aperiodic traffic patterns.
· Support for re-evaluation and pre-emption.
· Synergy with inter-UE coordination.
Proposal 2: The following aspects are considered for the design of random resource selection for NR V2X:
· Whether to support resource pool sharing with other UEs using different resource allocation schemes.
· Triggering of random resource selection.
· Applicability of random resource selection.
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