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Introduction
In RAN1 #106b-e meeting, the following agreements are obtained as following [1].
Working Assumption
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
· 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
In the agreement from RAN1#105-e, the working assumption is confirmed and the FFS bullet (in RED) is closed without any agreement.
	Agreement from RAN1#105-e:
· 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



Agreement
When UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled, 
· For a resource (re)selection procedure triggered by periodic transmission () in slot n, TA and TB for the CPS monitoring window is defined according to one of the followings:
· [bookmark: _Hlk85108137]n+TA is M logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots.
· By default, M is 31 unless (pre-)configured with another value.

Agreement
For the periodic sensing occasion(s) (PSO(s)) that a UE needs to additionally monitored in PBPS, it shall be (pre-)configured jointly for all Preserve values.
· The UE is not required to monitor PSOs earlier than n–T0 if the UE is triggered to do resource (re)selection in slot n, where T0 is (pre-)configured 

Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n, TA and TB for CPS monitoring window and a candidate resource set (SA) is initialized according to potentially one of the following approaches (final decision in RAN1#107-e). Other approaches are not precluded and the details in each approach can still be updated.
· Approach 1: (SA is initialized based on at least slots with PBPS and/or CPS results and guarantee a minimum of M slots for CPS)
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· FFS how to handle the case if the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min without dropping the aperiodic transmission
· FFS whether the Y’ candidate slots for aperiodic transmission is the same as the Y candidate slots in PBPS for periodic transmission of another TB(s)
· FFS whether/how to prioritize/select resources based on partial sensing results.
· FFS: How to select Y’ in case of CPS only
· Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots.
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results for a minimum of M consecutive logical slots before ty0, where ty0 is the first slot of the selected Y’ candidate slots.
· FFS: By default, M is 31 unless (pre-)configured with another value, or M is (pre-)configured based on transmission priority
· FFS the range of (pre-)configured M from a TBD lowest value up to 30
· FFS: how to handle the case when the minimum M slots for CPS cannot be guaranteed
· FFS: RSW in case of CPS only
· Approach 2: (SA is initialized based on all candidate single-slot resources and guarantee a minimum of M slots for CPS)
· Candidate resource set (SA) is initialized to the set of all candidate single-slot resources in [n+TB+Tproc,0+Tproc,1, n+T2], where TB is selected by the UE such that length of [n+TB+Tproc,0+Tproc,1, n+T2] ≥ T2min.
· Tproc,0, Tproc,1 are in units of physical time/slots
· FFS whether/how to prioritize/select resources based on partial sensing results (if PBPS is performed).
· For the CPS monitoring window [n+TA, n+TB]:
· TA = X
· FFS value X for TA including X=1 and negative value
· TB is selected such that UE has sensing results for a minimum of M consecutive logical slots before the start of (n+TB+Tproc,0+Tproc,1).
· FFS: By default, M is 31 unless (pre-)configured with another value, or M is (pre-)configured based on transmission priority
· FFS the range of (pre-) configured M from a TBD lowest value up to 30
· FFS: how to handle the case when the minimum M slots for CPS cannot be guaranteed
· Approach 3: (independent approach for different case)
· When UE additionally performs periodic-based partial sensing in the resource pool, the above Approach 1 applies.
· When UE does not perform periodic-based partial sensing in a resource pool that does not allow resource reservation for another TB, the above Approach 2 applies.

Working Assumption
In a resource pool (pre-)configured to enable partial sensing, when UE is configured with partial sensing by its higher layer, the resources for which the UE performs re-evaluation and/or pre-emption checking are for the initial transmission and retransmissions of every TB according to Rel-16 specification based on partial sensing results.
· Same as in Rel-16, for periodic transmission, re-evaluation check is not applied to the resources that have been signalled in current period or previous periods, except that it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.
· The resource in the main bullet is the set of resources (r0,r1,r2,…) and/or the set of resources (r0',r1',r2',…) for re-evaluation and/or pre-emption checking, respectively, which has been agreed in RAN1 #106-e.

In this contribution, we will further discuss the consideration on resource allocation related to SL power saving.
Discussions 
Resource selection based on partial sensing
During RAN1#106b-e, three approaches for initializing the candidate resource set have been discussed and agreed covering both the CPS only and PBPS + CPS case. 
For CPS only case, the candidate resource set can be initialized to Y', selected up to UE implementation in the resource selection window with sufficient associated CPS results. Similar (pre-)configuration of a minimum number of candidate resources Y'min as PBPS can be re-used.
For PBPS + CPS case, the candidate resource set can be initialized to Y' as well, selected up to UE implementation in the resource selection window with sufficient associated CPS and PBPS results. The number of the selected resources Y' shall be no fewer than the maximum of the (pre-)configured minimum number of candidate resources for PBPS (Ymin) and minimum number of candidate resources for CPS (Y'min)
Note that for both the above cases, a minimum number of sensing slots M, which is by default 31 slots, shall be guaranteed for the selected resource set Y'.
The following is thus proposed:
[bookmark: _Toc86935139][bookmark: _Toc86934719][bookmark: _Toc86934738][bookmark: _Toc87018710][bookmark: _Toc87018826][bookmark: _Toc87018841][bookmark: _Toc87018913]When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n, TA and TB for CPS monitoring window and a candidate resource set (SA) is initialized according to the following procedure
[bookmark: _Toc86935140][bookmark: _Toc86934739][bookmark: _Toc86934720][bookmark: _Toc87018711][bookmark: _Toc87018827][bookmark: _Toc87018842][bookmark: _Toc87018914]CPS only
[bookmark: _Toc86934721][bookmark: _Toc86935141][bookmark: _Toc86934740][bookmark: _Toc87018712][bookmark: _Toc87018828][bookmark: _Toc87018843][bookmark: _Toc87018915]The UE selects up to implementation a set of Y’ candidate slots with corresponding CPS results (if available) within the RSW. 
[bookmark: _Toc86934741][bookmark: _Toc86935142][bookmark: _Toc86934722][bookmark: _Toc87018713][bookmark: _Toc87018829][bookmark: _Toc87018844][bookmark: _Toc87018916]Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots no fewer than a (pre-)configured Y'min. 
[bookmark: _Toc86934723][bookmark: _Toc86934742][bookmark: _Toc86935143][bookmark: _Toc87018714][bookmark: _Toc87018830][bookmark: _Toc87018845][bookmark: _Toc87018917]CPS+PBPS
[bookmark: _Toc86934724][bookmark: _Toc86934743][bookmark: _Toc86935144][bookmark: _Toc87018715][bookmark: _Toc87018831][bookmark: _Toc87018846][bookmark: _Toc87018918]The UE selects up to implementation a set of Y’ candidate slots with corresponding CPS and PBPS results (if available) within the RSW. 
[bookmark: _Toc86934725][bookmark: _Toc86935145][bookmark: _Toc86934744][bookmark: _Toc87018716][bookmark: _Toc87018832][bookmark: _Toc87018847][bookmark: _Toc87018919]Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots no fewer than the maximum of (pre-)configured Y'min and Y min (for PBPS)
[bookmark: _Toc86934726][bookmark: _Toc86934745][bookmark: _Toc86935146][bookmark: _Toc87018717][bookmark: _Toc87018833][bookmark: _Toc87018848][bookmark: _Toc87018920]For the CPS monitoring window [n+TA, n+TB]:
[bookmark: _Toc86935147][bookmark: _Toc86934727][bookmark: _Toc86934746][bookmark: _Toc87018718][bookmark: _Toc87018834][bookmark: _Toc87018849][bookmark: _Toc87018921]TA and TB are both selected such that UE has sensing results for a minimum of M consecutive logical slots before ty0, where ty0 is the first slot of the selected Y’ candidate slots. By default, M is 31 unless (pre-)configured with another value

[bookmark: _Toc61874682][bookmark: _Toc29400][bookmark: _Toc61874551][bookmark: _Toc61874669][bookmark: _Toc8582][bookmark: _Toc61874623][bookmark: _Toc61874576][bookmark: _Toc82][bookmark: _Toc525][bookmark: _Toc32198][bookmark: _Toc30621]Random resource selection
As agreed in RAN1 #103-e meeting, different RA schemes, i.e., full sensing, partial sensing and random selection, can be configured with any combination(s) in a resource pool. 
During the discussion in RAN1#106b-e, the FL proposal was to introduce a priority threshold below which random resource selection can be performed on the shared RP with sensing UE. The major issue with the (pre-)configured priority threshold is the unfair impact of random selection UE on high priority (HP) UE compared with that on low priority (LP) UE. To address this, the reservation information of the resources which are selected by random resource selection should be informed to other UEs including both HP and LP UE before its transmission. For example, if a resource is selected by random selection UE, before its transmission, a SCI conveying the reservation information of this resource is sent out firstly, then it can be used for sensing by the UEs with sensing-based RA scheme. The dedicated stand alone SCI can be transmitted to make sure all the UE including both HP and LP UE shall proactively avoid the impact of random selection UE during the resource selection phase. Thus the solution is complete in the sense that the unfair impact concern is addressed. 
Alternatively, no special handling in Rel-17 is also acceptable given this issue can be somehow mitigated already through configuration. If only random resource selection is configured for a resource pool, the transmission based on random resource selection is fair to other UEs which are also configured with random selection. 
Above said, the following proposal is made, 
[bookmark: _Toc79224128][bookmark: _Toc83914403][bookmark: _Toc71624944][bookmark: _Toc86934728][bookmark: _Toc86934747][bookmark: _Toc86935148][bookmark: _Toc87018719][bookmark: _Toc87018835][bookmark: _Toc87018850][bookmark: _Toc87018922]To mitigate resource collision between UEs with (full or partial) sensing and random selection, random selection UE can reserve the resource(s) by sending reservation indication before its data transmission. Alternatively, no special handling in Rel-17 is also acceptable.

Consideration on the impact of sidelink DRX
Sensing under SL DRX 
During RAN1#106-e, after a long discussion, RAN1 reached an agreement on this issue, as listed below in the reply LS R1-2108580: 
It's RAN1's understanding that UE can perform PSCCH monitoring and RSRP measurement for sensing during SL DRX inactive time with the agreement made in RAN1#106-e.
	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


In Rel-17, the enhanced power saving scheme including partial sensing can well serve the purpose. To balance sensing reliability and power consumption, partial sensing should be performed even if during its SL DRX inactive time subject to agreed sensing rules. For example, it was agreed in RAN1#106b-e that UE is not required to monitor PSOs earlier than n-T0, thus the partial sensing shall not be performed even if the duration before n-T0 is overlapping with the active duration of configured DRX. 
[bookmark: _Toc83914404][bookmark: _Toc86935149][bookmark: _Toc87018720][bookmark: _Toc87018836][bookmark: _Toc87018851][bookmark: _Toc87018923]Partial sensing should be performed based on its configuration or rules even if during its SL DRX inactive time.
Resource selection with SL DRX
Working Assumption
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
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE
During RAN1#106b-e, the working assumption on resource selection with SL DRX was reached with the following issues unaddressed:
- The indicated active time is not clear and may include future active time. As discussed during RAN1#106b-e, the future active time can be obtained only after the candidate resource set is reported, from which the resource selection is terminated. It's not correct to claim future active time can be taken into account in the resource selection.
- Among all the options listed, least RAN1 spec. impact is supposed to be incurred with option 1. The issue with option 1 is the potential lack of candidate resources available for the report to MAC, under which case one (including e.g. the exceptional RP)out of multiple RPs configured can be used. 
To address the above issues, the following is proposed
[bookmark: _Toc86934729][bookmark: _Toc86934748][bookmark: _Toc86935150][bookmark: _Toc87018721][bookmark: _Toc87018837][bookmark: _Toc87018852][bookmark: _Toc87018924]Confirm the RAN1#106b-e WA with the following modification 
[bookmark: _Toc86934749][bookmark: _Toc86935151][bookmark: _Toc87018722][bookmark: _Toc87018838][bookmark: _Toc87018853][bookmark: _Toc87018925][bookmark: _GoBack]When PHY layer is indicated with slot range corresponding to an active time of RX UE from MAC layer for candidate resource selection, PHY layer selects and reports candidate resources only within the indicated slot range corresponding to active time of the RX UE. 

Consideration on Re-evaluation/Pre-emption
During RAN1#106b-e, extensive discussion was done regarding re-evaluation/pre-emption in aspects of resources, triggering etc. Thus it is proposed to confirm the WA to finalize the details for re-evaluation/pre-emption based on partial sensing results following Rel-16 logic.
[bookmark: _Toc87018723][bookmark: _Toc87018839][bookmark: _Toc87018854][bookmark: _Toc87018926]Confirm the WA from RAN1#106b-e
[bookmark: _Toc87018840][bookmark: _Toc87018855][bookmark: _Toc87018927]In a resource pool (pre-)configured to enable partial sensing, when UE is configured with partial sensing by its higher layer, the resources for which the UE performs re-evaluation and/or pre-emption checking are for the initial transmission and retransmissions of every TB according to Rel-16 specification based on partial sensing results.
[bookmark: _Toc87018928]Same as in Rel-16, for periodic transmission, re-evaluation check is not applied to the resources that have been signalled in current period or previous periods, except that it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.
[bookmark: _Toc87018929]The resource in the main bullet is the set of resources (r0,r1,r2,…) and/or the set of resources (r0',r1',r2',…) for re-evaluation and/or pre-emption checking, respectively, which has been agreed in RAN1 #106-e.

Conclusion
This paper concludes with the following.
Proposal 1:	When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n, TA and TB for CPS monitoring window and a candidate resource set (SA) is initialized according to the following procedure
•	CPS only
-	The UE selects up to implementation a set of Y’ candidate slots with corresponding CPS results (if available) within the RSW.
-	Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots no fewer than a (pre-)configured Y'min.
•	CPS+PBPS
-	The UE selects up to implementation a set of Y’ candidate slots with corresponding CPS and PBPS results (if available) within the RSW.
-	Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots no fewer than the maximum of (pre-)configured Y'min and Y min (for PBPS)
•	For the CPS monitoring window [n+TA, n+TB]:
-	TA and TB are both selected such that UE has sensing results for a minimum of M consecutive logical slots before ty0, where ty0 is the first slot of the selected Y’ candidate slots. By default, M is 31 unless (pre-)configured with another value
Proposal 2:	To mitigate resource collision between UEs with (full or partial) sensing and random selection, random selection UE can reserve the resource(s) by sending reservation indication before its data transmission. Alternatively, no special handling in Rel-17 is also acceptable.
Proposal 3:	Partial sensing should be performed based on its configuration or rules even if during its SL DRX inactive time.
Proposal 4:	Confirm the RAN1#106b-e WA with the following modification
•	When PHY layer is indicated with slot range corresponding to an active time of RX UE from MAC layer for candidate resource selection, PHY layer selects and reports candidate resources only within the indicated slot range corresponding to active time of the RX UE.
Proposal 5:	Confirm the WA from RAN1#106b-e
•	In a resource pool (pre-)configured to enable partial sensing, when UE is configured with partial sensing by its higher layer, the resources for which the UE performs re-evaluation and/or pre-emption checking are for the initial transmission and retransmissions of every TB according to Rel-16 specification based on partial sensing results.
-	Same as in Rel-16, for periodic transmission, re-evaluation check is not applied to the resources that have been signalled in current period or previous periods, except that it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.
-	The resource in the main bullet is the set of resources (r0,r1,r2,…) and/or the set of resources (r0',r1',r2',…) for re-evaluation and/or pre-emption checking, respectively, which has been agreed in RAN1 #106-e.
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