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[bookmark: OLE_LINK5][bookmark: OLE_LINK6]According to NR sidelink enhancement WID [1], for vulnerable road users (VRUs) in V2X use cases and UEs in public safety and commercial use cases, solutions for power saving in Rel-17 are required to minimize  power consumption. Random resource selection and partial sensing are the potential solutions for power saving in RAN1. In the following, we provide our considerations on the two mechanisms, respectively.

Discussion
Random resource selection
In RAN1 #103-e meeting, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof. And, for a resource pool with mixed type of resource allocation, the following agreement was made in the last meeting.
	Agreement
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





When random resource selection coexists with full sensing or partial sensing in a same resource pool and pre-emption is enabled for full sensing or partial sensing UE, the pre-emption mechanism will not work well. If the interference UE is full sensing or partial sensing UE, it can do resource re-selection to avoid collision after its pre-emption checking. But, if the interference UE is random selection UE, since it has no SL reception capability to perform pre-emption checking, the collision cannot be avoided. So, low priority randomly selected transmission may collide with high priority transmission of full/partial sensing UE. 
To solve this issue, several methods are provided in the last meeting. Among them, that SCI indicates random selection UE or new priority of random selection UE and a priority threshold value is (pre-)configured for the resource pool are the three simplest methods. However, for the former two methods, such indication information cannot be identified by the R16 UE when there are also R16 UEs in the same resource pool, and the conflicts between the power-saving UE and R16 UE cannot be avoided. Considering the compatibility, we think the method that a priority threshold value is (pre-)configured for the resource pool is more suitable.
Proposal 1: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, 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

For UEs having sidelink Rx capability, using random selection may help to further reduce power reduction compared with partial sensing. In order to benefit from random selection and further reduce resource collision, additional information can be provided for UEs performing random selection, i.e., among multiple resource pools pre-configured to power saving UEs with random selection permitted, RSU can instruct such UEs at least one resource pool to be used via sidelink signaling, and the selection of resource pool can be based on RSU’s CBR measurements.
Proposal 2: Assistant information can be provided via sidelink signaling to the UEs performing random selection.

Contiguous partial sensing
For contiguous partial sensing, the following agreement was made in the last meeting:
	Agreement
When UE performs only contiguous partial sensing (CPS) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) disabled, and a resource (re)selection is triggered in slot n,
· The resource selection window (RSW) is [n+T1, n+T2] where T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
· On the sensing window [n+TA, n+TB] for CPS,
· Details of TA and TB values based on the agreements from previous RAN1 meetings
· FFS whether and how to define a minimum CPS window size, including (pre-)configurability and the case when TB - TA is smaller than the minimum CPS window size
· FFS whether and how to define a maximum value / upper bound for TB with respect at least to the minimum RSW size and the remaining PDB, including (pre-)configurability
· FFS how a set of candidate resource (SA) is initialized considering candidate single-slot resources, including
· Whether and how to define a minimum size for the RSW (e.g., Rel-16 T2min), including (pre-)configurability
· Whether the set SA is confined within a set of Y candidate slots within the RSW
· UE performs resource exclusion from the set SA based on at least all available sensing results and based on step 6) and 7) of Rel-16 TS 38.214 Sec. 8.1.4
· Note, re-evaluation and pre-emption checking in a resource pool with periodic reservation for another TB (sl-MultiReserveResource) disabled is considered separately.
· FFS: Details on T1 



In Rel-16, besides periodic resource reservation for different TB, resource reservation is also supported for the retransmissions of the same TB. And the maximum number of SL resources reserved by one transmission including current transmission is 3 within a window of 32 logical slots. Furthermore, periodic resource reservation can be enabled and disabled on a per resource pool basis and thus, T0 is (pre)-configured between 1000+100ms and 100ms, for periodic resource reservation enabled and disabled, respectively.
For periodic traffic, by considering the resource reservation for the retransmissions of the same TB within 32 logical slots, for any of Y slots selected in [n+T1, n+T2], up to 3 resources reserved by one transmission including current transmission should also be considered for resource exclusion, which has been shown in Figure 1. For each of the selected slots y1, y2, y3, denoted by red, purple, and green, besides the possible slots of periodic resource reservation, the possible slots of resource reservation for the retransmissions of the same TB should be also monitored. So, for periodic traffic, TB - TA should be 31 slots. 
For aperiodic traffic, since the arrival time of the traffic cannot be determined in advance, contiguous partial sensing should be performed after resource (re-)selection is triggered in slot n. So, TA can be zero or positive in aperiodic traffic.


Figure 1 Contiguous partial sensing consideration for periodic traffic in Rel-17
Proposal 3: For periodic traffic, contiguous partial sensing can be performed before resource (re-)selection is triggered in slot n, and TB - TA should be 31 slots.
Proposal 4: For aperiodic traffic, contiguous partial sensing should be performed after resource (re-)selection is triggered in slot n.

Impact of sidelink DRX on partial sensing
According to NR sidelink enhancement WID in RAN #91-e, resource allocation for power saving should consider the impact from sidelink DRX operation. And, the following agreement was made in the last meeting:
	Agreement
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




The introduction of SL DRX and partial sensing are both for the purpose of SL power saving. SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time will greatly affect power saving requirement. Whether supporting sensing during SL DRX inactive time is a tradeoff between power saving and resource selection reliability. Therefore, from the perspective of power saving, we support that SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time is up to UE implementation. 
Proposal 5: SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time is up to UE implementation.

Conclusions
The following conclusions are proposed:
Proposal 1: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, 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
Proposal 2: Assistant information can be provided via sidelink signaling to the UEs performing random selection.
Proposal 3: For periodic traffic, contiguous partial sensing can be performed before resource (re-)selection is triggered in slot n, and TB - TA should be 31 slots.
Proposal 4: For aperiodic traffic, contiguous partial sensing should be performed after resource (re-)selection is triggered in slot n.
Proposal 5: SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time is up to UE implementation.
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