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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
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 1: Assistant information can be provided via sidelink signaling to the UEs performing random 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 were made in the last meeting.
	Agreement:
· FFS the impact of resource collision when random resource selection is performed by a UE which does not perform sensing / re-evaluation and pre-emption checking in a resource pool with mixed RA schemes (e.g. for low priority or any priority transmissions).
· Including study potential solution(s) if the impact is not negligible (e.g. threshold based, raising priority, minimum time gap, pattern based, a priori SCI reserving initial transmissions, resource pool partitioning, and etc.).



When random resource selection coexist 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. 
When full sensing or partial sensing UE do pre-emption checking, the resource are full or partial overlapped and RSRP is higher than a RSRP threshold, but the priority of sensing UE is higher than interference UE. 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 avoid. So, low priority randomly selected transmission may collide with high priority transmission of full/partial sensing UE. 
Proposal 2: The problem that low priority randomly selected transmission may collide with high priority transmission of full/partial sensing UE in a resource pool with mixed resource allocation schemes should be solved.
In LTE-V, a resource pool with full sensing, partial sensing and random selection is not supported, but a resource pool with partial sensing and random selection is supported. According to 3GPP TS 36.331[2], if both partialSensing and randomSelection is included in resourceSelectionConfigP2X of the pool selected, and the UE selects to use random selection, transmissions of multiple MAC PDUs are allowed. It means that random selection resource can be reserved periodically. Partial sensing UE can exclude the resource reserved by random selection UE to avoid resource collision between partial sensing and random selection.
In NR V2X, the collisions in a resource pool with mixed resource allocation schemes can be alleviated through the similar mechanisms. For periodic traffic, if random selection is selected in a resource pool with mixed RA schemes, periodic resource reservation should be enabled. Then, pre-emption between sensing UE and random selection can be alleviated. For aperiodic traffic, if random selection is selected, a random selection dedicated resource pool can only be used.
Proposal 3: For periodic traffic, if random selection is selected in a resource pool with mixed RA schemes, periodic resource reservation should be enabled.
Proposal 4: For aperiodic traffic, if random selection is selected, a random selection dedicated resource pool can only be used.

Periodic-based partial sensing 
The following agreements about periodic-based partial sensing were made in RAN1 #105b-e
	Agreement:
· For the set of Preserve values in periodic-based partial sensing, 
· If no (pre-)configuration (i.e., by default), Preserve corresponds to all values from the (pre-)configured set sl-ResourceReservePeriodList.
· Otherwise, a single set of Preserve values can be (pre-)configured, where the set of Preserve values are restricted to a subset of the (pre-)configured set sl-ResourceReservePeriodList
· This is per mode 2 Tx resource pool (pre-)configuration
· A UE by implementation may also monitor other sl-ResourceReservePeriodList values not part of the restricted subset 
· In particular, the UE may additionally monitor occasions corresponding to P_RSVP_Tx

Agreement:
· In periodic-based partial sensing for resource (re)selection, the UE at least monitors in periodic sensing occasion(s) for a given reservation periodicity before the first slot of the selected Y candidate slots subject to processing time restriction for the identification of candidate resources.
· The processing time restriction includes Tproc,0SL  and Tproc,1SL.
· Aspects relating to sensing during SL DRX are to be discussed separately
· Relationship to re-evaluation and pre-emption operation for periodic-based partial sensing to be discussed separately
· FFS details including whether monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction is performed as part of resource (re)selection or re-evaluation and pre-emption checking
Agreement:
· For the k value in periodic-based partial sensing for resource (re)selection,
· By default, the UE monitors the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots subject to processing time restriction.
· If (pre-)configured, UE additionally monitors periodic sensing occasions that correspond to a set of values which can be (pre-)configured with at least one value
· (Working assumption) Possible values correspond to the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots, and the last periodic sensing occasion prior to the most recent one for the given reservation periodicity are included.
· FFS: whether/which other values and details of the (pre-)configuration (e.g. max number of values or sensing occasions)
· FFS: whether a value denotes a specific occasion to monitor or the earliest occasion to start the monitoring.
· FFS relationship between periodic-based partial sensing occasions and SL-DRX
· Note:
· This is for the case when the resource (re)selection triggering slot n is expected by UE


In the last meeting, we have discussed Preserve values and k value, but one remaining issue is whether monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots. 
In our opinion, if monitoring between triggering slot n and the first slot of the selected Y candidate slots is not supported, re-evaluation and pre-emption checking will be affected in some case. For example, when UE only perform periodic-based partial sensing without contiguous partial sensing, there is no sensing results to perform re-evaluation before m-T3.
Therefore, in order to support re-evaluation and pre-emption, monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction should be supported.
Proposal 5: In periodic-based partial sensing, monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction should be supported.

Contiguous partial sensing
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.
And the following agreements about contiguous partial sensing were made in RAN1 #105-e:
	Agreement:
In contiguous partial sensing for resource (re)selection, TA and TB values can be zero, positive or negative 
· TA and TB values or range depend on different operating scenarios or conditions (e.g., periodic/aperiodic traffic, predictability of triggering slot n, remaining PDB, re-evaluation/pre-emption checking, HARQ feedback, CBR/CR parameter, power saving, etc)
· FFS details
· FFS: details of how periodic-based partial sensing and contiguous partial sensing are used for re-evaluation and pre-emption checking. Including how to reduce UE’s power consumption (caused by additional sensing operation of re-evaluation/pre-emption) after its resource selection, with the considerations of different operating scenarios or conditions (e.g., pre-emption enabled/disabled, HARQ-ACK enabled/disabled, etc).



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, TA can be negative in periodic traffic. 
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 6: For periodic traffic, contiguous partial sensing can be performed before resource (re-)selection is triggered in slot n.
Proposal 7: 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. RAN2 has made a working assumption that SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used. And in RAN1 #104-e, RAN2 send a LS to ask RAN1 to provide feedback if there is any concern on the working assumption. In the previous meetings, there is no consensus on whether to support SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time.
The introduction of SL DRX and partial sensing are both for the purpose of SL power saving. And in Uu DRX inactive time UE does not monitor PDCCH. SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time will greatly affect power saving requirement. Therefore, from the perspective of power saving, we should not support SL reception of PSCCH and RSRP measurement for sensing during SL DRX inactive time. 
Proposal 8: SL reception of PSCCH and RSRP measurement for sensing should not be supported during SL DRX inactive time.

Conclusions
The following conclusions are proposed:
Proposal 1: Assistant information can be provided via sidelink signaling to the UEs performing random selection.
Proposal 2: The problem that low priority randomly selected transmission may collide with high priority transmission of full/partial sensing UE in a resource pool with mixed resource allocation schemes should be solved.
Proposal 3: For periodic traffic, if random selection is selected in a resource pool with mixed RA schemes, periodic resource reservation should be enabled.
Proposal 4: For aperiodic traffic, if random selection is selected, a random selection dedicated resource pool can only be used.
Proposal 5: In periodic-based partial sensing, monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction should be supported.
Proposal 6: For periodic traffic, contiguous partial sensing can be performed before resource (re-)selection is triggered in slot n.
Proposal 7: For aperiodic traffic, contiguous partial sensing should be performed after resource (re-)selection is triggered in slot n.
Proposal 8: SL reception of PSCCH and RSRP measurement for sensing should not be supported during SL DRX inactive time.
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