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Introduction
In RAN1 #106-e meeting, the following agreements are obtained as following [1].
Agreement
In periodic-based partial sensing, UE 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.

Agreement
Conditions in which contiguous partial sensing is performed by UE, when at least all of the followings are met:
· L1 [is expected to be or] is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool
· FFS: When the trigger will be received by L1
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing is configured by higher layer in the UE

Agreement
For a resource pool (pre-)configured with at least partial sensing and UE is configured by its higher layer for partial sensing, 
· Periodic-based partial sensing and contiguous partial sensing schemes are supported for resource re-evaluation and pre-emption checking
· FFS details of partial sensing for re-evaluation and pre-emption checking, including any restrictions / conditions on performing PBPS and CPS, subset of resources, timing, candidate resource set (SA) and etc
· Same as in Rel-16, the higher layer indicates a set of resources and/or a set of resources  for re-evaluation and/or pre-emption checking, respectively
· Pre-emption checking is enabled according to the Release-16 interpretation of sl-PreemptionEnable.
· FFS: If additional enhancements are needed for enabling/disabling
· The triggering of re-evaluation and pre-emption checking is as in R16. 

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 

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

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 aperiodic transmission (Prsvp_TX=0) in slot n,
· The resource selection window (RSW) is [n+T1, n+T2], and T1 and T2 are defined in the same way according to step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether UE determines a new set of Y candidate slots within the RSW and monitors corresponding periodic sensing occasions between slot n and the first slot of the new Y candidate slots subject to processing constraints
· FFS how to initialize a set of candidate resource (SA) for the triggered resource (re)selection procedure and which partial sensing scheme(s) and results can be used for resource exclusion in the resource (re)selection procedure
· 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
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately

[bookmark: _Hlk80955648]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 (Prsvp_TX≠0) in slot n
· A set of candidate resource (SA) is initialized to the set of selected Y candidate slots of PBPS
· UE performs contiguous partial sensing in [n+TA, n+TB] for resource exclusion from the initialized candidate resource set (SA)
· FFS details of TA and TB based on the agreement(s) from previous RAN1 meetings
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately
FFS: The condition under which UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled
In this contribution, we will further discuss the consideration on resource allocation related to SL power saving.
Discussions 
Resource selection based on partial sensing
· When to perform periodic-based partial sensing and/or contiguous partial sensing
One remaining issue from previous meeting is “FFS: The condition under which UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled.”
Considering the conditions for periodic-based partial sensing and contiguous partial sensing respectively[1], we can see that if periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool, UE should start to perform periodic-based partial sensing without a trigger from higher layer. But for contiguous partial sensing, a trigger from higher layer is needed to start CPS sensing considering overall consumption. In a word, the condition under which UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled is a trigger to report CPS sensing results. But without higher layer triggering CPS, whether UE can report sensing result to higher layer has not yet been determined, i.e. whether to support periodic-based partial sensing only is TBD.
In our opinion, whether/when to trigger contiguous partial sensing should be discussed by RAN2. In RAN1’s perspective, we can not exclude the possibility that CPS is not triggered and the sensing report based on PBPS can be sent to higher layer. 
Besides, according to the agreement in Rel-16 as below, we can see one of the intention of providing 0ms for the value of sl-ResourceReservePeriod is to indicate not to keep the resource for the transmission in the next period,which is for periodic instead of aperiodic traffic.
Agreements(RAN1#101-e):
· A UE sets “Resource reservation period” in SCI 1-A to correspond to value of the period provided by higher layers from (pre-)configured set sl-ResourceReservePeriod
· RAN1 assumes that at least in cases if higher layer decides not to keep the resource for the transmission in the next period or there is no associated period, then higher layer provides 0 ms periodicity
· Send LS to RAN2 to inform this decision
In short, RAN1 should allow the possibility that periodic-based partial can be configured to perform without contiguous partial sensing. We may send an LS to RAN2 to check whether performing periodic-based partial only should be allowed. 
[bookmark: _Toc71624936][bookmark: _Toc71577695][bookmark: _Toc71620782][bookmark: _Toc79224123][bookmark: _Toc83914396]Send an LS to RAN2 to check whether to report periodic-based partial result only is allowed   
· Periodic-based partial sensing

In last RAN1 meeting, it was agreed that for a resource pool (pre-)configured with at least partial sensing and UE is configured by its higher layer for partial sensing, the triggering of re-evaluation and pre-emption checking is as in R16[1]. That means slot n when the triggering arrives is implemented by MAC layer, thus not expected/predict by physical layer. At slot n, physical layer should have performed periodic-based partial sensing for any required period, i.e. the most recent sensing occasion and/or the last periodic sensing occasion prior to the most recent one for all of the given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots. But how to ensure that a set of slots according to of a periodic sensing occasion are sensed for all of given reservation periodicity is not clear till now. There are two options to perform periodic-based partial sensing in case triggering at slot n is not expected:

Option 1: Before slot n, for each of given reservation periodicity, a set of slots according to of any periodic sensing occasion are performed sensing independently.
By option 1, a UE would perform periodic partial sensing independently for each of reservation period, an example of sensing slots is show in Figure 1. 


Figure 1 : An example for overlaps between different partial sensing occasions
As we know, in case that there are more than one Preserve values, it's quite likely that one reservation period may not be the integer multiple of others. That means the occasion corresponding to a certain reservation period and the occasions corresponding to other reservation periods overlap on some slots yet not others. 
[bookmark: _Toc83914390]If sensing is performed independently based on each reservation period in time domain, it is hard to select a candidate resource set Y which is evaluated by the sensing based on all reservation periods and meets the PDB requirement. 

Option 2: In a sensing gap, all of the given reservation periodicities, the set of slots according to of any periodic sensing occasion are sensed, and the slot of Y are aligned for all of the configured reservation periodicities.

As shown in Figure 2, the candidate resource set Y should be evaluated for all Preserve values and it can existin every sensing gap. By option 2, for every potential resource (re)selection trigger event, a set of Y slot can be determined within the nearest sensing gap , thus the sensing reliability can be ensured and the set of slots of any periodic sensing occasion are sensed according to for all of the given reservation periodicities. 



Figure 2 : An example of partial sensing with sensing gap
[bookmark: _Toc71620777][bookmark: _Toc71577639]Based the analysis, the following proposal is given:
[bookmark: _Toc71577698][bookmark: _Toc71577721][bookmark: _Toc71620785][bookmark: _Toc71620808][bookmark: _Toc71624938][bookmark: _Toc79224124][bookmark: _Toc1875][bookmark: _Toc13885][bookmark: _Toc83914397]For periodic partial sensing, the periodic sensing occasions that UE monitors should be within a sensing gap. 
· Contiguous partial sensing
As we know, a mode 2 resource pool can be configured with/without periodic reservation for another TB (sl-MultiReserveResource) enabled. Thus there are two cases:
Case 1: If the Tx pool is configured without periodic reservation for another TB (sl-MultiReserveResource) enabled and only continuous partial sensing can be performed, the selected Y candidate slots can be up to UE implementation as PBPS aims to guarantee the lower boundary of minimum value for Y.
Case 2: If the Tx pool is configured with periodic reservation for another TB (sl-MultiReserveResource) enabled, that means other UEs may have periodic transmissions in this pool. Thus, to ensure the sensing reliability, the selected Y candidate slots should be aligned with the set of slots for PBPS.
[bookmark: _Toc83914398]If the Tx pool is configured without periodic reservation for another TB (sl-MultiReserveResource) enabled, the selected Y candidate slots can be up to UE implementation as PBPS aims to guarantee the lower boundary of minimum value for Y.
[bookmark: _Toc83914399]If the Tx pool is configured with periodic reservation for another TB (sl-MultiReserveResource) enabled, the selected Y candidate slots should be aligned with the set of slots for PBPS.

After determining the selected Y candidate slots, the sensing window [n+TA, n+TB] for CPS should be further determined. Considering the trigger condition as agreed in last meeting, one of conditions is in case L1 is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool. In this case, the trigger at slot n is not expected at physical layer, thus TA and TB values should be zero or positive.
As shown in Figure 3, CPS can be performed after slot n and before the first slot of Y set subject to the processing time restriction. Considering the slot gap indicated in SCI can not be larger than 32 slots, so the value of TB is not required to be larger than TA+32.


Figure 3 : An example for short term sensing
Considering PDB requirment, and the implementation for selected Y candidate slots, the minimum CPS window can not predetermined, and it can be left up to UE implementation. 
Based on above discussion, the following proposals are given:
[bookmark: _Toc83914400]The maximum CPS window is 32 logical slots in resource pool.
[bookmark: _Toc83914401]The minimum CPS window is not required, and up to UE implementation.
[bookmark: _Toc83914402]Subject to the processing time restriction, the end of CPS window is the slot y1 - (y1 is the first slot of Y set), the start of CPS window should be later than n+(, are same in Rel-16)
Random resource selection
In Rel-17, 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. 
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. Therefore, no enhancement need to be considered.
If random resource selection is configured to coexist with other RA schemes, e.g., full sensing and partial sensing, UE with random resource selection doesn’t perform sensing before resource selection, the randomly selected resources may overlap with the resources reserved by UE with other RA schemes. This would decrease the transmission reliability for those UE with sensing. 
[bookmark: _Toc6885][bookmark: _Toc79224105][bookmark: _Toc24096][bookmark: _Toc71624933][bookmark: _Toc2842][bookmark: _Toc83914391]In a resource pool that allows random resource selection and other RA schemes, random resource selection would decrease the performance of UEs with other RA schemes. 
[bookmark: _Toc79224106][bookmark: _Toc71624934]In order to mitigate the resource collision issue, the reservation information of the resources which are selected by random resource selection should be informed to other UEs 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.
[bookmark: _Toc79224128][bookmark: _Toc71624944][bookmark: _Toc83914403]To mitigate resource collision between UEs with (full or partial) sensing and random selection, random selection UE with high priority can reserve the resource by sending reservation indication before its data transmission. 
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. 
[bookmark: _Toc83914404]Partial sensing should be performed based on its configuration even if during its SL DRX inactive time.
Resource selection with SL DRX
If a SL DRX pattern is configured for a UE, for whatever unicast/groupcast/broadcast, it’s common understanding the UE should monitor the receiving, e.g. PSCCH/PSSCH during active time, as RAN2 agreed. To ensure the sidelink transmission to be happened in the active time of DRX in Rx UE, it highly rely on resource selection. For example, the resource for initial transmission should be selected within the resources in on duration of DRX, and the resoruces for retransmission should be selected subjected to the SL inactivity timer, SL HARQ RTT Timer, and retransmission timer, which are defined by RAN2. 
In RAN2’s LS, it cites that “For transmissions to RX UE(s) using SL DRX operation, LCP restrictions ensure that a TX UE transmits data in the active time of the RX UE(s).”[2] We can see that the resource selection and DRX configuration are all finished in MAC and RRC layer, and physical layer has no ideas of the timers of DRX, so the spec work on resource selection with DRX is better to be done by RAN2. Thus, we suggest that resource selection with DRX should be done by RAN2 instead of RAN1. More analysis can be found in [3].
[bookmark: _Toc83914405]Resource selection with DRX should be done by RAN2 instead of RAN1.
RRC parameters
Agreement(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
In the RRC parameter list [4], to reflect the above agreement, the following two interpretation exists with respect to IE additionalPeriodicSensingOccasion,
Interpretation #1 The parameter can further tune the additionalPeriodicalSensingOccasion for a given sub-set of periodicities. For example, if the UE is configured to monitor all the periodicities by default, the agreement and the IE shall allow UE to monitor additional sensing occasions for a subset of periodicities.
Interpretation #2 The agreement implies that if this additional sensing functionality is enforced, additional sensing shall be performed for all the sensing occasions or vice versa. 
Between the two interpretations above, it's preferred that the additional sensing, if configured, applies to all the periodicity with the simplicity of signalling design.
[bookmark: _Toc83914406]The additional sensing IE additionalPeriodicSensingOccasion, if configured, applies to all the periodicity

Conclusion
This contribution concludes with the following observations and proposals:
Observation 1:	If sensing is performed independently based on each reservation period in time domain, it is hard to select a candidate resource set Y which is evaluated by the sensing based on all reservation periods and meets the PDB requirement.
Observation 2:	In a resource pool that allows random resource selection and other RA schemes, random resource selection would decrease the performance of UEs with other RA schemes.

Proposal 1:	Send an LS to RAN2 to check whether to report periodic-based partial result only is allowed
Proposal 2:	For periodic partial sensing, the periodic sensing occasions that UE monitors should be within a sensing gap.
Proposal 3:	If the Tx pool is configured without periodic reservation for another TB (sl-MultiReserveResource) enabled, the selected Y candidate slots can be up to UE implementation as PBPS aims to guarantee the lower boundary of minimum value for Y.
Proposal 4:	If the Tx pool is configured with periodic reservation for another TB (sl-MultiReserveResource) enabled, the selected Y candidate slots should be aligned with the set of slots for PBPS.
Proposal 5:	The maximum CPS window is 32 logical slots in resource pool.
Proposal 6:	The minimum CPS window is not required, and up to UE implementation.
Proposal 7:	Subject to the processing time restriction, the end of CPS window is the slot y1 - (y1 is the first slot of Y set), the start of CPS window should be later than n+(, are same in Rel-16)
Proposal 8:	To mitigate resource collision between UEs with (full or partial) sensing and random selection, random selection UE with high priority can reserve the resource by sending reservation indication before its data transmission.
Proposal 9:	Partial sensing should be performed based on its configuration even if during its SL DRX inactive time.
Proposal 10:	Resource selection with DRX should be done by RAN2 instead of RAN1.
Proposal 11:	The additional sensing IE additionalPeriodicSensingOccasion, if configured, applies to all the periodicity
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