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Introduction
The following issues will be used as starting point for the discussion in RAN1#107b-e per RAN#94e guidance.
	· Physical layer aspects on resource allocation to reduce UE’s power consumption including;
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing
· CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
· Sensing and SL CBR measurement during its SL DRX inactive time
· Re-evaluation and pre-emption checking after random selection
· Resource pool segregation for periodically occurring resources
· Random resource selection in pools with mixed RA schemes
· Conditions in which CPS can be disabled in resource (re)selection


Related RAN1 agreements [1] are copied below.
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,
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min,
· How UE includes other candidate slots is up to UE implementation
· 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 starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M is 31 unless (pre-)configured with another value, where M is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M from a TBD lowest value up to 30
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation

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

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 SL CBR measurement in partial sensing, select one option in the following:
· Option 1, 2, 3: SL RSSI is measured for slots in which the UE performs partial sensing and PSCCH/PSSCH reception over a SL CBR measurement window defined in Rel-16. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured.
· If the number of SL RSSI measurement slots is below a (pre-)configured threshold, FFS the following or other options.
· Option 1: a (pre-)configured SL CBR value is used.
· Option 2: the UE additionally measure a set of slots within the SL CBR measurement window to meet the threshold.
· Option 3: the UE measures an additional set of slots which can be extended outside the SL CBR measurement window to meet the threshold. 
· FFS whether the set of slots in option 2/3 are (pre-) configured or selected by UE implementation.
· Option 4: LTE principle is reused:
· The UE is not required to measure CBR. 
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used

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).

Agreement:
· When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
· During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps1.jpg] and ends at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps2.jpg]], where [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps3.jpg] is a slot index of Y candidate slots used in the initial resource (re)selection.
· [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps4.jpg] is the first candidate slot after slot n+T3.
·  FFS whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin.
· Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps5.jpg], where [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps6.jpg] is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection.  
· UE performs CPS starts from M logical slots earlier than [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps7.jpg] to [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps8.jpg] slots earlier than [image: C:\Users\10217598\AppData\Local\Temp\ksohtml4164\wps9.jpg]. 
· By default, M is 31 unless (pre-)configured with another value.

Discussions 
CPS monitoring window details 
During RAN1#107-e, the CPS monitoring window configuration for UE performing aperiodic transmission when UE performs at least CPS is still incomplete with the following discussion points:
- Whether to configure a priority related window size
- Whether to include a pre-configured value 0 in the range for M
For the first question, it seems over-optimization for such a configuration given no such design details exist for periodic transmission enabling both PBPS and CPS. This optimization comes with additional RRC impact for the already stable IE on the contiguous sensing window size. For the second question, first of all, per agreement on the value of T_A and T_B, there is no restriction that T_B is strictly larger than T_A and when T_B is set equal to T_A, it can be interpreted as disabling the CPS monitoring which can contribute more power saving gain to services with large PDB values where periodic based sensing results may still be available within the PDB.  
Given above, it's proposed to set the CPS window size as [0,1,...,30]
 
[bookmark: _Toc86935139][bookmark: _Toc86934719][bookmark: _Toc86934738][bookmark: _Toc87018841][bookmark: _Toc87018913][bookmark: _Toc87018826][bookmark: _Toc87018710]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 can be set per following
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, M is 31 unless otherwise (pre-)configured. The value range for the (pre-)configuration of M is [0,1,2...30]

[bookmark: _Toc61874682][bookmark: _Toc61874551][bookmark: _Toc61874623][bookmark: _Toc29400][bookmark: _Toc61874576][bookmark: _Toc82][bookmark: _Toc61874669][bookmark: _Toc525][bookmark: _Toc32198][bookmark: _Toc8582][bookmark: _Toc30621]RSW remaining details
Till the discussion now, the relationship between RSW and sensing window is to determine a selected resource within RSW in the first place and retrace the sensing occasion within the sensing window from the selected resource. The motivation for having the determination of CPS sensing window and selection window the other way around is the concern that in case the selected resource should result in sensing window overlapping with the predefined RSW, some of the candidate resources in the overlapping region of sensing window and RSW could potentially be in deficiency of CPS sensing results. This concern, however, can be resolved by appropriately setting the Y' candidate slots threshold Y'min and choosing the candidate resources with good implementation. Moreover, it's undesirable to have one set of T1 determination scheme for CPS + PBPS and another for CPS only, incurring additional spec. impact. In this sense, the value of T1 can re-use that of Rel-16 and the CPS window can be set such that n+TB is M consecutive logical slots prior to ty0.

Update the RAN1#106-e agreement as below
· 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 T1 & T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.

SL CBR measurement
For CBR measurement, it was mentioned that Rel-16 definition with necessary finetuning as in option 1-3 can be re-used on top of the pre-configured values. Given it seems unclear when to apply the Rel-16 definitions without any premise that the measurement results are more accurate than the (pre-)configured values, the threshold setting for option 1-3 is difficult if not impossible. Moreover, this parameter will lead to additional RRC impact. It's advised that Rel-14 LTE mechanism can be re-used, i.e. the pre-configured values as in defaultTxConfigIndex will be used as CBR measurement, which is the same as CR measurement definition already agreed.
Pre-configured values defined similar as that defaultTxConfigIndex in LTE will be used as SL-CBR measurement results.

Selection/report of candidate resources in which at least its subset is within RX UE's active time 
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. 
[bookmark: _Toc87018923][bookmark: _Toc87018836][bookmark: _Toc87018720][bookmark: _Toc87018851][bookmark: _Toc86935149][bookmark: _Toc83914404]Partial sensing should be performed based on its configuration or rules even if during its SL DRX inactive time.
Resource selection with SL DRX
According to the LS received from RAN2[2], only the initial transmission resource in the Rx UE's active time will be selected. 
TX UE shall select initial transmission resource only in the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer). Further details of active time can be considered later. FFS on spec impact.
Thus the number of candidate resources actually within the indicated slot range covering DRX active timer from MAC should be higher than a threshold. In case the number is insufficient, potentially there would be some collision issues for MAC resource (re-)selection. To resolve this issue, it's reasonable that the transmission is switched to an exceptional resource pool.
Switching to an exceptional resource pool in case the number of subsets of candidate resource within the RX UE’s active time is less than the (pre-)configured threshold. 

Re-evaluation/Pre-emption remaining details
During RAN1#106b-e, details on the resource selection window and sensing window for re-evaluation/pre-emption for periodic transmission were discussed and finalized. What's left undecided is the counterpart for aperiodic transmission. The following discussion points are relevant:
- Whether CPS only can be used for the Re-evaluation/Pre-emption processing
- Under CPS only case, if used, should the sensing window and RSW determination similar to that in PBPS + CPS case.
First of all, it's reasonable to assume CPS only in particular for the case when periodic reservation is disabled for the RP. Moreover, under CPS only case, the RSW and sensing window determination procedure should be set in a way that sensing window is determined relative to a selected resource in the resource selection window. In short, it's preferred to re-use the definition of the candidate slot set for periodic transmission as below taking into additional account the CPS only case

When UE is triggered to perform re-evaluation and pre-emption checking for aperiodic transmission (Prsvp_TX=0) in slot n,
Candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where  is a slot index of Y candidate slots used in the initial resource (re)selection.
·  is the first candidate slot after slot n+T3.
Scheme 1: 
· UE performs PBPS if enabled for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection. 
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
· [bookmark: _GoBack]By default, M is 31 unless (pre-)configured with another value.
Scheme 2: 
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
· By default, M is 31 unless (pre-)configured with another value.

Conclusion
This paper concludes with the following.
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 can be set per following
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,  M is 31 unless otherwise pre-configured. The value range for the preconfiguration of M is [0,1,2...30]

Update the RAN1#106-e agreement as below
· 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 T1 & T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.

Pre-configured values defined similar as that in defaultTxConfigIndex will be used as SL-CBR measurement results.
Partial sensing should be performed based on its configuration or rules even if during its SL DRX inactive time.
Switching to an exceptional resource pool in case the number of subsets of candidate resource within the RX UE’s active time is less than the (pre-)configured threshold. 
When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
Candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where  is a slot index of Y candidate slots used in the initial resource (re)selection.
·  is the first candidate slot after slot n+T3.
Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection. 
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
· By default, M is 31 unless (pre-)configured with another value.
Scheme 2: 
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
· By default, M is 31 unless (pre-)configured with another value.
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