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Introduction
The following agreements for resource allocation for power saving have been made in the RAN1#106-e and RAN1#107-e meetings [1][2]:
	Agreement [1]
A UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time.
· FFS: When such reception and measurement is performed, whether it is subject to specification, or is up to UE implementation
· FFS: Other details

Agreement [2]
When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
· Option 1: PHY layer selects and reports candidate resources only within the indicated active time of the RX UE
· Option 2: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE
· FFS: Details on when the number of subsets of candidate resource is less than the threshold
· FFS: The subset of candidate resource outside of the active time should consider each inactive time period
· FFS: UE selection of resource selection window to overlap with indicated RX UE active time
· FFS: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE



Based on the above agreements, this contribution presents our views on resource allocation for power saving, especially from the sidelink DRX perspective.
Sidelink power saving
Sidelink DRX
In RAN1#106-e meeting [1], it was agreed to allow UE to perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time, and one open issue whether the UE's sensing operation performed during the SL DRX inactive time is specified in the specification or left to the UE own implementation still needs to be discussed. Our opinion on this issue is that the UE behaviors configured to perform the sensing operation during its SL DRX inactive time should be explicitly defined and further studies/discussions on other details need to be carried out. The reasons for supporting this feature exactly coincide with the reasons explained in the Tdoc [3]. If the sensing is not performed during the DRX inactive time, the sensing window is limited to DRX on Duration. In this case, the UE may not perform sensing during the sensing windows close to the resource selection window, and thus the UE may not acquire the most recent and accurate sensing results. As a result, the sensing results may not be accurate and the collision with aperiodic traffic may occur. In addition, re-evaluation/pre-emption is not applicable when a resource is chosen within the selection window, leading to the degradation of PRR performance.
Observation: In order not to seriously degrade sidelink performance, it is important to specify in the specifications the features related to sensing during SL DRX inactive time. 

According to the agreement at the RAN1#107-e meeting [2], it was agreed that when SL DRX active time of RX UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), physical layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE. As mentioned above, in order for the physical layer of TX UE to acquire accurate sensing results for the selection and reporting of candidate resources subset (at least within the indicated active time of the RX UE), it is beneficial in performing sensing as much and/or recent as possible even during DRX inactive time. Nevertheless, in DRX that aims to reduce power consumption, excessive sensing during inactive time defeats the fundamental purpose of DRX operation. Hence, appropriate mechanisms need to be discussed.
Figure 1 illustrates an example of performing sensing in SL DRX inactive time. In our opinion, as shown in the figure, an additional sensing window can be configured by taking into account the indicated DRX active time of the RX UE. The maximum size of the sensing window  can be (pre-)configured by the higher layer so that the most recent logical slots associated with candidate resources including at least the indicated active time of the RX UE can be used for resource sensing to address the aforementioned problems. Then, the actual sensing window is set within the range, and the actual sensing window size and whether or not the window includes the slots associated with the inactive time of the RX UE are determined by UE implementation based on information such as the power state of the TX UE.  may be periodically updated by the higher layer.
Proposal 1: The maximum size of the sensing window can be (pre-)configured by the higher layer so that the most recent logical slots associated with candidate resources including at least the indicated active time of the RX UE can be used for resource sensing.
Proposal 2: The actual sensing window size and whether or not the window includes the slots associated with the inactive time of the RX UE are determined by UE implementation.
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[bookmark: _Ref92788578]Figure 1: An example of performing additional sensing in SL DRX inactive time. 

[bookmark: _Hlk92805381][bookmark: _GoBack]In RAN1#107-e meeting [2], it is decided to FFS details on when the number of subsets of candidate resource is less than the threshold. In our view, this FFS point can be resolved in two different ways, Option 1 and Option 2. Option 1 is to use the procedure specified in Rel-16 TS 38.214 section 8.1.4 in which RSRP threshold increase is adopted when the number of candidate single-slot resources remaining in the set is smaller than , where  is higher layer parameter. However, since the sensing window in the case of SL DRX is much limited as compared with full sensing cases, even if the procedure with the minimum  is done, there is a possibility that the number of candidate resource subsets is less than the threshold. Therefore, in our opinion, even if this procedure is reused, some additional modification is necessary for SL DRX cases. Introducing a parameter  (e.g.,  can be set to a value among {0.3, 0.4, 0.5, …} for SL DRX, otherwise set to 1) and multiplying  by it or changing RSRP threshold increase step to a larger value (e.g., 5 dB) may be considered for the modification. Option 2 is, as illustrated in Figure 2, to perform additional sensing (e.g., contiguous partial sensing) after the first sensing window within the (pre-)configured range described above.
Proposal 3: For the case when the number of subsets of candidate resources is less than the threshold, we suggest using one of option 1 (reuse the procedure in Rel-16 TS 38.214 section 8.1.4 with slight modifications) and option 2 (perform additional partial sensing) or using both options.
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[bookmark: _Ref92814436]Figure 2: An example of performing additional sensing when the number of subsets of candidate resources is less than the threshold.

Additional enhancements
In addition to random resource selection and partial sensing, additional enhancements for power saving can be considered. First of all, the concept of partial sensing can be extended in a different domain (e.g., frequency) rather than the time domain. In Uu link, BWP adaptation has been used for power saving via BWP switching. Supporting narrow BWP (and/or reduced resource pool) operation with BWP switching could be one solution. For example, in power saving mode, a UE can operate in narrow BWP in order to reduce power consumption for monitoring. When a large amount of data transmission/reception is needed, the UE can switch its BWP into a larger one. In order to support BWP switching, it may need to support configuration of multiple SL BWPs, cross-BWP switching, cross-slot switching, SCI-only transmission in a single subchannel, and so on. SL resource pool switching can be also considered instead of SL BWP switching. Since it may cause a heavy specification workload, it should be studied carefully. Even though the main objective of inter-UE coordination is for enhanced reliability and reduced latency in resource allocation mode 2, the inter-UE coordination can be also used for power saving. For example, if a UE selects resource(s) for its own transmission within a white list which is provided as a coordination message, the power consumption for resource selection can be reduced. Other enhancements such as reduced number of blind decoding/estimations, simplified sensing with 1st stage SCI only, etc. could be also studied.
Proposal 4: Additional enhancements besides random resource selection and partial sensing for power saving should be also discussed.

Summary
In this contribution, the following observation and proposals are made for resource allocation for power saving.
Observation: In order not to seriously degrade sidelink performance, it is important to specify in the specifications the features related to sensing during SL DRX inactive time. 
Proposal 1: The maximum size of the sensing window can be (pre-)configured by the higher layer so that the most recent logical slots associated with candidate resources including at least the indicated active time of the RX UE can be used for resource sensing.
Proposal 2: The actual sensing window size and whether or not the window includes the slots associated with the inactive time of the RX UE are determined by UE implementation.
Proposal 3: For the case when the number of subsets of candidate resource is less than the threshold, we suggest using one of option 1 (reuse the procedure in Rel-16 TS 38.214 section 8.1.4 with slight modifications) and option 2 (perform additional partial sensing) or using both options.
Proposal 4: Additional enhancements besides random resource selection and partial sensing for power saving should be also discussed.
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