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Introduction
In last RAN1#107-e meeting [1], following agreements/working assumptions were made regarding partial sensing and random resource selection for sidelink power saving.
	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 general design framework in Approach 1 from RAN1#106bis-e in below is adopted. Note that, the details can still be updated.
· [bookmark: _Hlk87119597]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

Agreement
When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
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
· FFS: Details on when the number of subsets of candidate resource is less than the threshold
· FFS: The subset of candidate resource outside of the active time should consider each inactive time period
· FFS: UE selection of resource selection window to overlap with indicated RX UE active time
· FFS: Whether it is up to UE implementation to report candidate resources only 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
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, or 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

	Conclusion
No additional triggering enhancement on top of existing Rel-16 mechanism in re-evaluation and pre-emption checking for partial sensing UEs in Rel-17, including enabling / disabling re-evaluation by (pre-)configuration.


· This does not restrict the triggering of re-evaluation and pre-emption checking due to inter-UE coordination message in scheme 2 (if agreed).

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  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 + ], 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.
·  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 , 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.

Agreement
When UE performs random resource selection, 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.

Working assumption
For UE performs partial sensing or random resource selection, Rel-16 SL CR evaluation is directly reused.

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



Additionally, two proposals for completing the remaining normative work of Rel-17 NR sidelink enhancement were agreed as follows:
	· Proposal 1: RAN1 is tasked to complete the remaining normative work for Rel-17 NR sidelink enhancement by Q1 of 2022
· All RAN1 decisions that impact other WGs should be finalized in RAN1#107bis-e
· Proposal 2: Use the list of open issues provided RP-212880 (status report of WI: NR sidelink enhancement) as a starting point for technical discussions in RAN1.
· This does not mean that all the issues included in the list are considered essential or the list is complete
· RAN1 should not spend additional effort to further refine the list
List of open issues provided in RP-212880
· 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
· Finalization of higher-layer parameters used in the physical layer



In this contribution, we showed views on some essential issues from our point of view.
Discussion
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Partial sensing
0. Minimum number of Y candidate slots
In the WI phase of Rel.14 LTE sidelink, the minimum resource selection window after trigger slot n is [n+4, n+20] which includes 17 subframes, considering some subframes which the UE cannot monitor, it's feasible and reasonable to set minNumCandidateSF as [1, 13] because even the largest candidate value 13 is less than the minimum resource selection window 17.
[bookmark: OLE_LINK2]While in NR sidelink, the resource selection window size depends on subcarrier spacing configuration, RRC parameter T2_min, remaining PDB and UE implementation. The minimum window size is no longer a fixed value as in Rel.14 LTE sidelink. For example, the minimum resource section window may be 1 slots, 2 slots, 3 slots, 8 slots in some cases and any other possible values that determined by subcarrier spacing configuration μ, RRC parameter T2_min, remaining PDB and UE implementation. Only one set of minimum allowed value of Y as LTE cannot work properly for NR sidelink. We think for the value of Y, there could be multiple range sets. For example, each range for different priority, SCS…
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Proposal 1: Support multiple sets of minimum Y for RRC parameter in high layer.
If the above proposal could not be approved, the configured minimum number of slots may not be satisfied in some cases, e.g., the configured Y is too larger for a resource selection window. A possible approach is to allow UE to regard all the resource within RSW as candidate resources and report them to higher layer (switch to random resource selection), then UE performs re-evaluation for the selected resources provided by higher layer.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Proposal 2: If the (pre-) configured minimum Y can not be satisfied, UE performs random resource selection followed by re-evaluation.
0. SL CBR measurement
It's agreed in last meeting that for SL CBR measurement in partial sensing, select one option in the following options:
· 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
We think it's straightway for power saving UE to measure RSSI only in the slots which were monitored by the UE to determine the subset of resources to be reported to higher, i.e., in which UE also performs partial sensing. However, the measurement samples may not be enough, therefor option 1/2/3 were proposed as possible solutions.
From our perspective, option 1/4 is not good, a configured SL CBR can not reflect the actual CBR and will be a worse choice considering that UE has measured a number of slots even the number is not enough. i.e., a SL CBR measured from a limited slots could be more accuracy than a configured one. On the other hand, we think option 2 can work by measuring other slots if the measure samples can not meet the threshold.
Proposal 3: If the number of SL RSSI measurement slots is below a (pre-) configured threshold, the UE additionally measure a set of slots within the SL CBR measurement window to meet the threshold (option 2).
Proposal 4: The additional slots are selected by UE itself.
Another issue need to consider is the impact of DRX, i.e., what if the measurement window is overlapped with a DRX inactive duration. In this case, the measurement window should be defined by excluding the DRX inactive duration.
Proposal 5: The SL CBR measurement window should be defined by excluding DRX inactive time.
0. DRX impacts on resource selection
When SL DRX active time of RX UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), it's agreed that 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. When the number of subsets of candidate resource is less than the threshold, we think the following approaches could be considered:
Alt.1 TX UE reconfigures the DRX for RX UE
Alt.2 TX UE performs random resource selection
Alt.3 UE resets the resource selection window to contain more slots
Among these, we think alt.1 and alt.2 is more efficient.
Proposal 6: When the number of subsets of candidate resource is less than the threshold, TX UE reconfigures the DRX for RX UE or performs random resource selection.
Random resource selection
0. Resource collision
In conventional LTE random resource selection mechanism, all the candidate resources within resource selection window will be reported to higher layer for resource selection with equal possibilities. This is because traffic types supported in LTE sidelink are limited and there is not much priorities diversity between different types. In order to reduce interference and protect higher priority traffics in NR sidelink, the resource set reporting in physical layer and resource selection in higher layer could be redesigned as priority based.
[bookmark: OLE_LINK54][bookmark: OLE_LINK58]Proposal 7: Support priority based resource set report and resource selection.
In addition, in LTE random resource selection, whether random resource selection UE should reserve resources for multiple TBs is depending on whether partial sensing is allowed in the resource pool or not. NR sidelink also supports aperiodic traffic, as a consequence, there will be resource pools configured with sl-MultiReserveResource absent to support aperiodic traffic only. So the random resource reservation in LTE needs updates. For example, UE reserves resources for multiple TBs if both partial sensing and random selection are allowed in the pool and sl-MultiReserveResource is configured with {enable}.
Proposal 8: For random resource selection, UE should reserve resources for multiple TBs if partial sensing is allowed in the pool and sl-MultiReserveResource is configured with {enable}.
0. [bookmark: _GoBack]RA scheme selection
In LTE V2X, when both partial sensing and random selection are allowed in a resource pool, it's up to UE's implementation on which one is adopted. In NR V2X, UE enhancement regarding RA scheme selection are worth study for stricter requirements in our view. For example, UE could select partial sensing or random resource selection based on PDB, CBR or traffic priority.
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Proposal 9: For a resource pool allowing both partial sensing and random resource selection, UE's selection between partial sensing and random resource selection is condition based.
In addition, the conditions to apply random resource selection need further study for a power saving UE. From our understanding, at least for a resource pool configured with random resource selection only, UE should apply random resource selection. However, for a resource pool allowing random resource selection with a combination of partial sensing as discussed above, UE may apply random resource selection based on predefined conditions. One case may be that when a UE performs partial sensing and determines that there is not enough sensing results before resource (re-)selection trigger, e.g., due to a burst of aperiodic traffic's arriving. For more generality, we think a UE could apply random resource selection by resource pool configuration or determines that partial sensing is not applicable considering power limitation, sensing accuracy etc. 
Proposal 10: Conditions to apply random resource selection should include resource pool configuration, power limitation, sensing accuracy etc.
[bookmark: OLE_LINK1]Conclusion
In this contribution, we discussed some open issues and proposed that:
Proposal 1: Support multiple sets of minimum Y for RRC parameter in high layer.
Proposal 2: If the (pre-) configured minimum Y can not be satisfied, UE performs random resource selection followed by re-evaluation.
Proposal 3: If the number of SL RSSI measurement slots is below a (pre-) configured threshold, the UE additionally measure a set of slots within the SL CBR measurement window to meet the threshold (option 2).
Proposal 4: The additional slots are selected by UE itself.
Proposal 5: The SL CBR measurement window should be defined by excluding DRX inactive time.
Proposal 6: When the number of subsets of candidate resource is less than the threshold, TX UE reconfigures the DRX for RX UE or performs random resource selection.
Proposal 7: Support priority based resource set report and resource selection.
Proposal 8: For random resource selection, UE should reserve resources for multiple TBs if partial sensing is allowed in the pool and sl-MultiReserveResource is configured with {enable}.
Proposal 9: For a resource pool allowing both partial sensing and random resource selection, UE's selection between partial sensing and random resource selection is condition based.
Proposal 10: Conditions to apply random resource selection should include resource pool configuration, power limitation, sensing accuracy etc.
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