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Introduction
In the Rel-17 WID for NR sidelink enhancement [1], an objective on resource allocation to reduce UE power consumption in mode2 is as follows:

	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


In RAN1 #104bis-e [2], the following agreements and conclusion were made:

	Conclusion:
· In periodic-based partial sensing,
· It is not necessary to further discuss whether or not to introduce a threshold to re-define T1 and T2.

Agreements:
· In periodic-based partial sensing,
1. For the set of Preserve values, down-select to one of the following in RAN1#105-e
· Alt.1: Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Alt.2: A set of Preserve values is (pre-)configured and includes up to the full set of values from the configured set sl-ResourceReservePeriodList
· FFS if support multiple sets of Preserve values based on one or more metrics 
· FFS whether/how to restrict the set of values
1. For the k value, down-selection to one of the following in RAN1#105-e (further refinement of each of the alternatives is possible)
· Alt 1: Option 1 as in RAN1#104-e
· Alt 2: A modified Option 5 as in RAN1#104-e, where the modification is such that it also includes option 1
· FFS how to (pre-)configure (e.g. including bitmap), whether a maximum number of k values is needed, and whether it can be up to UE implementation to select a k value based on the (pre-)configuration
· FFS details, e.g., sensing before the resource (re)selection trigger or the first slot of the set of Y candidate slots subject to processing time restriction, etc.
· Note: companies are encouraged to provide more evaluations 

Agreement:
· When periodic-based partial sensing is potentially performed by UE in a mode 2 Tx resource pool provided by higher layer, at least all of the followings are met:
· Periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing configured by higher layer in the UE


In this contribution, we discuss the resource allocation to reduce UE power consumption with partial sensing and consideration of the impact of sidelink DRX operation.

Discussion
Periodic partial sensing





In LTE sidelink, periodic reservations are supported because LTE sidelink assumes periodic traffic. Rel-14 LTE sidelink partial resource sensing, introduced for battery efficiency enhancement for UE, operates under this periodic reservation condition. If partial sensing is configured by higher layers, an UE determines by its implementation a set of subframes which consists of at least  subframes within the time interval, and monitors any subframe  if k-th bit of the higher-layer parameter gapCandidateSensing is set to 1, where a subframe  is included in the  subframes. In Rel-14 LTE partial sensing, since the Pstep is 100ms, the reservation period is a multiple of 100ms. Thus, for reusing this principle in Rel-16 NR sidelink (which supports periodicity shorter than 100ms) resource allocation mode2, it is needed to modify the parameter (e.g. such as higher-layer parameter gapCandidateSensing, Pstep) used in Rel-14 LTE sidelink. 
In order to monitor the reservation period shorter than 100ms, the partial sensing periodicity value (Preserve) should be defined from the configured set of possible resource reservation periods allowed in the resource pool (sl-ResourceReservePeriodList ([1:99], 0, 100, 200, …, 1000)). However, if Preserve takes all values from the configured set sl-ResourceReservePeriodList (Alt 1), the UE requires maximum power consumption in some cases (i.e, 1ms). Thus, we prefer Alt 2 from the perspective of power saving. In order to restrict the set of values, Preserve can be defined by Pstep / N, where N=2, 4, 5, 10, 20, 25, or 50. In this case, a (pre-)configured bitmap like gapCandidateSensing can be reused to set the subframe  within the time interval. Figure 1 shows an example when k=[1 1 0 0 0 0 0 0 0 0 0] and Preserve=50ms. 
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Figure 1. Periodic-based partial sensing
Proposal 1: For NR sidelink partial sensing scheme, Preserve corresponds to a subset of values from the configured set sl-ResourceReservePeriodList and k is (pre-)configuration of a bitmap, same as in LTE-V.

[bookmark: _Toc491457818]DRX operation
DRX operation and Wake up signal (WUS) are methods for power saving in Uu link. In NR sidelink, the DRX operation including WUS can be also useful method to further reduce power consumption. If the DRX operation is configured by network to UE, Tx UE (or gNB) sends the WUS before data transmission and Rx UE receives the data during DRX on-duration time. On the other hand, if there is no data from Tx UE (or gNB), Tx UE (or gNB) sends the Go-to-sleep (GTS) and Rx UE goes to sleep mode.
Proposal 2: WUS or GTS should be considered for power saving of NR sidelink.
In NR sidelink, if Tx UE (i.e. UE-A which is in SL-DRX operation) needs to receive HARQ feedback or CSI feedback from Rx UE (i.e. UE-B), UE-B should send PSFCH or CSI reporting to UE-A within UE-A’s DRX on duration. For this, UE-A can transmit SL-DRX configuration such as DRX cycle or DRX on duration to UE-B, and transmit this SL-DRX configuration via the 2nd-stage SCI. Alternatively, the SL-DRX configuration can be included in one of the inter-UE coordination information. Furthermore, 1st-stage SCI can contain a field (e.g. 1-bit field) to indicate SL-DRX operation is configured whether or not. 
Proposal 3: SL-DRX configuration can be indicated by SCI or included in one of the inter-UE coordination information.

Conclusion
In this contribution, the following conclusions were made:
Proposal 1: For NR sidelink partial sensing scheme, Preserve corresponds to a subset of values from the configured set sl-ResourceReservePeriodList and k is (pre-)configuration of a bitmap, same as in LTE-V.
Proposal 2: WUS or GTS should be considered for power saving of NR sidelink.
Proposal 3: SL-DRX configuration can be indicated by SCI or included in one of the inter-UE coordination information.
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