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Introduction
The following agreements for resource allocation for power saving have been made in the RAN1#106-e, RAN1#107-e, and RAN1#107bis-e meetings [1][2][3]:
	Agreement [1]:
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, down-select to one of the followings in RAN1#106bis-e
· Option 1: A priority threshold value or a range of priority levels is (pre-)configured for the resource pool, below or within which random resource selection is allowed
· Note, lower value means higher priority
· FFS whether resource pool partitioning can be additionally applied
· Option 2: Increase the priority for the transmission based on random selection and indicate the new priority value in the priority field in the 1st-stage SCI
· FFS: An extra field is added in SCI for indicating the original priority value associated with QoS requirement,
· FFS: A 1-bit field in the SCI indicates that the UE is performing random resource selection, or
· FFS: An extra field is added in SCI for indicating the mapping to the original priority value associated with QoS requirement.
· Option 7: Exclude resources reserved by UE performing random selection without re-evaluation / pre-emption checking, regardless of their priorities. E.g. a 1-bit field in the SCI indicates that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking
Option 12: No special consideration

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

Agreement [3]: 
Whether UE performs SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is enabled/disabled by (pre-)configuration per resource pool when partial sensing is configured in the UE by a higher layer.
· When it is enabled,
· When UE performs periodic-based partial sensing for a given Preserve, UE monitors only the default periodic sensing occasion.
· When UE performs contiguous partial sensing, UE monitors a minimum of M slots for CPS.
· Note, when it is disabled, the UE is not required to perform SL reception of PSCCH and RSRP measurement in SL DRX inactive time.
· Note: no further optimization on the resource (re)selection procedure with regard to SL DRX operation is specified in Rel.17.
· FFS the case when full sensing is configured in the UE by a higher layer



Based on the above agreements, this contribution presents our views on resource allocation for power saving, especially from sidelink random resource selection and DRX perspectives.

Sidelink power saving
Random resource selection
The resource collision issue of random resource selection has been identified and discussed over several meetings. Type-A/B UE can do random resource selection but cannot perform re-evaluation/pre-emption checking. As a result, when the priority of the random selection UE is lower than the priority of a sensing UE, the resource collision between these two UEs cannot be avoided. In order to resolve this issue, increasing the priority of random selection UE by a certain level has been proposed by several companies. Basically, this solution may lead to a similar result of using a 1-bit field in the SCI to indicate the random selection UE is performing random resource selection. In other words, we don’t need to increase the priority of the random selection based on pre-defined rules, 
but it is enough to indicate whether the UE is a random resource UE or not. Therefore, it is proposed to include an extra 1-bit field indicating that the UE is performing random resource selection in the 1-st SCI.
Proposal 1: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, a 1-bit field in the SCI is used to indicate that the UE is performing random resource selection or not.

Another issue of random resource selection is contiguous resource collision among the random selection UEs with the same periodic traffic. If the periodicities are the same or one periodicity is multiple of the other periodicity, once the same resources are selected by two different UEs, then the persistent resource collision can happen. To resolve this issue, resource randomization based on sub-channel hopping can be considered. For N reserved resources, Rx1,y, Rx2,y+P, ..., RxN,y+(N-1)*P, the subchannel indexes x1, x2, ..., xN, can be pseudo-randomly changed based on source ID. 
Proposal 2: For random resource selection, the starting subchannel indices for the reserved resources are pseudo-randomly changed based on Source ID.

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 was 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. In order to minimize sidelink performance degradation, it is important to specify the features related to sensing during SL DRX inactive time in the specifications. The rationales are explained in the Tdoc [4]: 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 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.
In this context, to address the above issue, it was agreed in RAN1#107bis-e meeting [3] that the UE’s sensing operation (whether to perform SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time) is enabled/disabled by (pre-)configuration per resource pool when partial sensing is configured in the UE by a higher layer. One FFS point that needs to be discussed during this meeting is the case when full sensing is configured in the UE by a higher layer. Regarding the FFS point, we believe that full sensing, the primary intention of which is performance instead of power saving, should not be configured to the SL-DRX UE performing sensing operation during its inactive time.
Proposal 3: Full sensing should not be configured to the SL-DRX UE performing sensing operation during its inactive time.

[bookmark: _Hlk92805381]Meanwhile, regarding SL DRX, it was also agreed in RAN1#107-e meeting [2] 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. Furthermore, it was decided to FFS details on when the number of subsets of candidate resources is less than the threshold. In our view, this FFS point can be addressed by reusing the procedure specified in Rel-16 TS 38.214 Section 8.1.4. According to the procedure, UE performs its resource (re)selection by increasing RSRP threshold when the number of candidate single-slot resources remaining in the set is smaller than  ( is higher layer parameter). However, directly reusing the procedure may have a problem. The current agreement that has been made so far is that the 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 and thus the UE is not mandated to report a subset of the candidate resources within the inactive time of the RX UE. Hence, the worst case is that the UE reports candidate resources only within the indicated active time of the RX UE, which increases the possibility that the number of candidate resource subsets is less than the threshold even with the minimum . Therefore, an additional modification is necessary for the candidate resource selection when the physical layer is indicated with an active time of RX UE from MAC layer, and one of the following options could be considered for this case:
· introducing a parameter  (e.g.,  can be set to a value among {0.3, 0.4, 0.5, …} for this case, otherwise set to 1) and multiplying  by it (i.e.,   ),
· introducing a parameter  () that replaces  (i.e.,   ).
Proposal 4: For the case when the number of subsets of candidate resources is less than the threshold, we suggest reusing the procedure in Rel-16 TS 38.214 section 8.1.4 with slight modifications (i.e.,    or   ).

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 5: Additional enhancements besides random resource selection and partial sensing for power saving should be also discussed.

Summary
In this contribution, the following proposals are made for resource allocation for power saving.
Proposal 1: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, a 1-bit field in the SCI is used to indicate that the UE is performing random resource selection or not.
Proposal 2: For random resource selection, the starting subchannel indices for the reserved resources are pseudo-randomly changed based on Source ID.
Proposal 3: Full sensing should not be configured to the SL-DRX UE performing sensing operation during its inactive time.
[bookmark: _GoBack]Proposal 4: For the case when the number of subsets of candidate resources is less than the threshold, we suggest reusing the procedure in Rel-16 TS 38.214 section 8.1.4 with slight modifications (i.e.,    or   ).
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