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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN#86, a WI on sidelink enhancements was agreed for Rel-17 [1], modified in [2], with further updates in [3]. In this WI, there is an objective on resource allocation enhancements to reduce power consumption: 
2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.
[bookmark: _Hlk78733485]At RAN1#106bis-e, a set of agreements was reached and is listed in the Appendix.
In this contribution, we first discuss random resource selection on low priority transmissions in mixed RA. We then discuss periodic-based partial sensing including the determination of candidate slots for partial sensing and periodic sensing occasions. Following that, we discuss contiguous based partial sensing for both periodic traffic and aperiodic traffic, and the impact of SL-DRX on UE sensing, as well as the RRC parameters for sidelink enhancements.
Discussions
[bookmark: _Hlk67589619]Random resource selection: Low priority transmissions in mixed RA
In RAN1#106-e, three options to resolve the issue of low priority transmissions in mixed RA (and one option to do nothing) were agreed, namely: 
· 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.

In RAN1#106bis-e, when these options were discussed, option 1 received majority support. Option 1 was then discussed with several updates. However, no conclusion was reached in 106b. So as normal in 3GPP we continue this meeting to try to reach a conclusion on an option. As Option 1 is inferior to the solution in other options, e.g., the priority increase method in option 2, some of the resistance to Option 1 was from companies who originally supported another option. We also supported Option 2, but the problem is important enough so that we encouraged others who also supported other options to have more flexibility. Finally, Option 1 was nearly agreed, with the only sticking point being whether the priority could be applied to a subset of the pool resources. The latest version for Option 1 from the FL is copied below.
	Proposal 3-1 (IX):
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
Option 1: a priority threshold value is can be (pre-)configured for the resource pool or a subset of resources, at or below the threshold value which random resource selection is allowed.
· Note, lower value means higher priority
· FFS: Remaining details for the RRC parameter (e.g., possible priority threshold values, and whether the priority threshold values can be based on different measured CBR)
· FFS: whether to support a priority threshold value (pre-)configured for a subset of resources in a resource pool




Again, as the problem is important (and the configuration can be set such that the priority is not applied on a pool), we can accept Option 1 without partitioning. However, below we explain more as to why being able to apply the priority threshold to a subset of resources is beneficial.
First, the overlap with a Rel-16 pool could happen even for a Rel-17 pool that only has random resource selection. It is then much beneficial to apply a threshold to the overlapped part in the pool for random resource selection. On the other hand, if there is an overlap between two Rel-17 resource pools with different thresholds, some specification or rules are needed when there is a resource pool overlap. For example, if a UE is configured with two resource pools assigned with different priority thresholds, we may specify that the lower priority threshold (the higher priority threshold value) of the two pools is applied to the overlapped resource set. 
Second, the low-priority random selection may not get its data transmitted in time if its priority is lower (higher priority value) than the configured priority threshold. Some low priority data may have long delay. It is better to allow some low priority transmissions in each pool. Therefore, a subset of resources in the pool without any restrictions is beneficial for this case. 
Based on above discussions, we can see clearly that applying the priority threshold to a subset of resources is beneficial. 
Proposal 1: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
Option 1: a priority threshold value can be (pre-)configured for the resource pool or a subset of resources in the resource pool, at or below the threshold value which random resource selection is allowed.

[bookmark: _Ref83689336]Contiguous partial sensing for aperiodic traffic
[bookmark: _Hlk83767322][bookmark: _Hlk86625672][bookmark: _Hlk86623896]Aperiodic/dynamic transmission is supported in sidelink communications. For sidelink resource allocation, a UE should detect possible aperiodic traffic from other UEs to avoid resource conflicts. For this purpose, a UE performs contiguous based partial sensing for resource (re)selection. It was noted in RAN1#104-e that contiguous based partial sensing can be specified for resource allocation for both periodic traffic and aperiodic traffic. In RAN1#106bis-e, the sensing details for PBPS and CPS for periodic traffic were agreed. CPS for aperiodic traffic was discussed. As shown in appendix and also copied below, eventually, two approaches, one with the new set of Y’ candidate slots for resource selection and the other one without initiating new Y’ slots for resource selection, were listed in an agreement with remaining details to be determined. The third approach is also included as a combination of the two approaches depending on whether UE performs PBPS or not. We now discuss the CPS for aperiodic traffic based on approach 2 that we preferred. 
	Agreement from RAN1#106bis-e:
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.




[bookmark: _Ref86832197]Approach 1 vs Approach 2
The key difference between Approach 1 and Approach 2 is whether to specify a new Y’ candidate slots and how to align it with the existing Y candidate slots for PBPS based resource selection for periodic traffic. In the following discussions, we explain that it is not necessary to initialize the new Y’ candidate slots as it is covered in Approach 2. Also, for utilizing the existing Y slots and PBPS results, Approach 2 can achieve the same goal as Approach 1 does.
When aperiodic traffic arrives at the UE, the UE may happen to perform periodic based partial sensing for periodic reservation for another transmission block. The sensing results from the periodic based partial sensing can be used for the resource selection for the aperiodic traffic. Since the aperiodic traffic is known only at slot n when it arrives, it will not be beneficial to start a new periodic based partial sensing for a set of  new Y’ candidate slots for resource selection for the aperiodic traffic as most sensing slots based on the PBPS configuration already passed. Therefore, UE should not start/initiate a new PBPS to determine a set of Y candidate slots within the resource selection window and monitor the corresponding periodic sensing occasions in addition to periodic sensing occasions of existing PBPS(s). 
In Approach 2, if TA can be up to UE implementation, UE can align the CPS sensing window either partially or completely overlapped with the Y candidate slots for periodic traffic with PBPS as long as the constraints listed below are satisfied. 
· CPS sensing windows is guaranteed to have a minimum M slots
· Resource selection window is no less than T2min.
· T2 is no larger than remaining PDB 
Therefore, with Approach 2, no other specification is needed, and no new parameters are introduced to achieve such alignment. 
Proposal 2: Adopt Approach 2 for CPS for aperiodic traffic with an update below
· It is up to UE implementation whether to align the resource window and CPS sensing window with the Y candidate slots for the existing PBPS as long as the constraints of remaining PDB, minimum RSW size, and minimum CPS window size are satisfied.

Minimum CPS sensing window size - M
In both approaches 1 and 2, consequently, also for approach 3, the CPS is specified with guarantee of minimum of M slots, while the details of M are FFS. We first discuss the value range of M. 
[bookmark: _Hlk83767400][bookmark: _Hlk67589511]If a UE performs contiguous based partial sensing, it monitors the slots between [TCPS,st, TCPS,end] which can be represented as [n+TA, n+TB], where n is the triggering slot for resource selection. For UE with aperiodic traffic, a data packet could arrive at any time without any prior knowledge. Therefore, it is impossible for a UE to know in advance when resource selection is triggered at slot n. Thus, contiguous based partial sensing for aperiodic traffic can only start after n, i.e, TCPS,st >n, as shown in Figure 1. The earliest possible starting point is TCPS,st  = n+1, i.e., TA=1. 


[bookmark: _Ref70972547]Figure 1. Illustration of timing for contiguous based partial sensing for SL transmissions with aperiodic traffic
[bookmark: _Hlk83767417][bookmark: _Hlk67589581]
As in the agreement, the resource selection window is [n+TB+Tproc,0+Tproc,1, n+T2]. The CPS should have sensing results for a minimum of M consecutive logical slots before the start of resource selection window which is the first logical slot within [n+TB+Tproc,0+Tproc,1, n+T2]. As in Approach 2 in the agreement, TB is selected by the UE such that length of [n+TB+Tproc,0+Tproc,1, n+T2] ≥ T2min. Therefore, the minimum resource selection window size is specified with T2min. Then we need to specify the minimum sensing window size by configuring the M value. Since the effective range for CPS is 31 slots, sensing more than 31 logical slots for CPS before the first slot in RSW is unnecessary. Further, the processing time Tproc,0+Tproc,1 needed is needed before the first slot of RSW, i.e., 4, 6, 11, and 21 slots for 15, 30, 60, and 120 kHz SCS, respectively, which is in general larger than 1 logical slot. Therefore, the minimum sensing window size M should be smaller than 31. Therefore, default value should be smaller than 31 or we do not need to have a default value of M if it can be (pre-)configured. If specifying a default value, it can be a fixed value for all SCS or it can be a SCS dependent value. The SCS dependent value is preferred. For example, if logical slots have 1:1 mapping with physical slot, M should be at most 31-(Tproc,0+Tproc,1). The number can be significantly different for each SCS.
On the other hand, although the lowest value of M can be 1, a very small sensing window size, e.g., just one slot, does not make much sense. Therefore, we can specify a much larger value than 1 on the lowest value of M. Again, we can specify a fixed value for all SCS’s or SCS dependent value for the lower bound M, e.g., 8 for 15 and 30 kHz, 10 for 60 and 120 kHz, respectively. We then have the following proposal. Note that the following proposal is applicable to all approaches in the agreement.
Proposal 3: For the CPS with a guaranteed minimum of M slots, 
· [bookmark: _Hlk86626940]By default, M should be a SCS dependent value smaller than 31, and can be (pre-)configured with another value.
· If (pre-)configured, M is in a range of [Mmin, Mmax], where Mmax can be the 1 slot less than the default value, Mmin can be a fixed value or a SCS dependent value. 

CPS ending time: upper bound of TB
[bookmark: _Hlk86627831][bookmark: _Hlk83767430]When the aperiodic traffic is triggered at slot n, the remaining packet delay budget (PDB) is provided by the higher layer, meaning that the transmission should occur on or before slot n+PDB.  With the determined minimum RSW size WRSW,min which is T2min as in the agreement, the sensing window of contiguous partial sensing for resource selection should end on or before slot n+PDB-T2min. Considering the sensing process and resource selection time, the latest slot for contiguous partial sensing is n+PDB- WRSW,min - (Tproc,0 +Tproc,1 ). Therefore, the upper bound of TB, TB ,max, is PDB- WRSW,min - (Tproc,0 +Tproc,1 ).
Proposal 4: Specify the upper bound of TB, TB ,max, as PDB-WRSW,min - (Tproc,0 +Tproc,1 ).

CPS starting time: setting of TA
For CPS-only case, meaning there is no PBPS available, the CPS sensing can start from n+1, i.e., TA=1. However, in general for any scenario, TA can be any value as long as the constraints listed in Sec. 2.2.1 on remaining PDB, minimum RSW size, and minimum CPS window size are satisfied
Proposal 5: TA can be up to UE implementation with minimum value of 1 as long as the constraints of remaining PDB, minimum RSW size, and minimum CPS window size are satisfied.

How to handle the case when the minimum M slots for CPS cannot be guaranteed
With the minimum sensing window size and upbound TB ,max, the range of TB is then given by TB ≥ WCPS,min +TA-1 and TB ≤PDB-WRSW,min - (Tproc,0 +Tproc,1 ). If PDB is very small, we may have the case that the number of logical slots in CPS sensing window [n+TA, n+TB] is smaller than M. If it occurs, we can either reduce the size of resource selection window or the size of CPS window. Since the condition of the minimum RSW size is more critical and random resource selection is anyway a power saving scheme for resource selection in Rel-17, when the minimum number of sensing slots are not guaranteed, the constraint of minimum sensing window size does not apply. To ensure maximum sensing duration and achieve better PRR performance, we can set TB to its upper bound, TB ,max.  UE performs sensing on whatever is left in the sensing window and perform resource selection.
Proposal 6: When packet delay budget is very small and the minimum M slots for CPS cannot be guaranteed, the minimum sensing window size constraint can be neglected.
· Set TB to its upper bound and perform sensing on [n+1, n+TB,max].

Termination criterion in resource exclusion procedure for partial sensing
At RAN1#104-e, it was agreed that when (pre)-configured with partial sensing, if UE performs periodic-based partial sensing, at least when the reservation for another TB (when carried in SCI) is enabled for the resource pool and resource selection/reselection is triggered at slot n, it is up to UE implementation to determine a set of Y candidate slots within a resource selection window.
UE may choose Y in a range with a minimum value for Y is (pre-)configured from a range of values. To have reliable sensing results, a different minimum value for Y can be configured for each priority. Due to discrete values of priorities, we then select a set of minimum values of Y corresponding to different priorities in the list. For high priority, setting one minimum value of Y to accommodate all possible traffic loads, heavy or low, may result in a large value on the minimum value of Y, which may be inefficient for power savings. It is then better to configure a small value of minimum Y, but UE needs to adapt Y according to the sensing results, e.g., the available resource ratio threshold for partial sensing as described below. 
Similarly for CPS, a small sensing window is configured, and a minimum CPS window may also be configured.
Due to a shorter sensing time in partial sensing, the sensing results may be unreliable, particularly for the available resource ratios. Also, due to supporting aperiodic transmissions, with a small sensing window, it is highly possible there will be a resource collision particularly when the available resource ratio from partial sensing is small. For example, with 20% available resources from partial sensing, 80% are occupied, indicating a high system load. With a shorter sensing time, the variance of the actual available resource ratio for 20% is much larger than for full sensing. Hence, the collision probability based on this sensing result could be much higher compared with full sensing. Another issue is due to the smaller candidate pool for a small value Y. For the same available resource ratio, e.g., 20%, the available candidate resources for partial sensing are much less than that for full sensing. The collision probability can also be higher if another UE with new data reserves the resource in the same region. Then for partial sensing with a small Y, a larger threshold than 20% on the available resource ratio should be used. Therefore, for the termination criterion in the resource exclusion procedure, it is beneficial to specify a new list of the threshold X% on available resource ratio for partial sensing.
Proposal 7: Specify a new list of X for partial sensing or set new rules for partial sensing on X with the existing list sl-TxPercentageList for termination criterion in the resource exclusion procedure.

Impact of SL-DRX on UE sensing
SL DRX is also a mechanism for SL power saving.  A UE receives SL signals only when DRX is on. One question is whether UE performs partial sensing during the DRX off period. If the DRX on/off setting and partial sensing are independent from each other, not performing partial sensing during the DRX off period will impact the resource selection performance significantly. In RAN#106-e, the following was agreed.
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
Based on the agreement, UE is allowed to perform sensing during the DRX inactive period. Also in the agreement, it would be further studied whether sensing performed during the SL DRX inactive time is subject to a certain specification or is up to UE implementation, as well as other details that are needed. 
We now discuss the details on how UE performs sensing during the DRX inactive time. Since performing partial sensing during the SL DRX off period will affect the power saving efficiency, it would be beneficial to align partial sensing with DRX on duration as much as possible assuming that partial sensing is also performed during the DRX off period. However, there is no criterion on the alignment, some specifications would be necessary and helpful on the alignment. 
When SL DRX is enabled, two sets of partial sensing parameters can be configured. In the SL DRX active time, the UE performs sensing according to one parameter set of configured sensing parameters. In the DRX inactive time, UE performs the sensing according to the other set of configured sensing parameters. This may have minimum specification impact but leave much room to UE vendors for efficient designs.
For periodic based partial sensing, the configured sensing parameters include sensing periodicity Preserve list sensing occasions, and/or maximum number of sensing occasions (if it is agreed) etc. Note that default setting on sensing periodicity list or sensing occasions can be considered as one type of configuration. 
For contiguous partial sensing, configurations include sensing window parameters, TA, TB, minimum sensing window, etc.
Alternatively, to achieve better power saving with SL DRX but maintain the performance of partial sensing, we can specify some minimum sensing requirements for UE sensing during the SL DRX inactive time. For periodic based partial sensing, the minimum sensing requirement can be the most recent sensing occasion. For CPS, the minimum sensing requirement can be the minimum CPS window size. Thus, when SL DRX is enabled, during the SL DRX active time, UE performs the sensing according to configured sensing parameter set as usual; in the SL DRX inactive time, the UE is only required to perform the sensing on the slots that belong to the most recent sensing occasion for any given periodicity in the periodicity list and/or the slots that are in the minimum CPS window. 
Proposal 8: One of the following alternatives can be specified for UE performing sensing when SL DRX is enabled.
· Alt.1 Different settings can be configured for partial sensing in DRX active and inactive durations.
· Alt. 2 During DRX inactive the UE performs sensing on the slots that belong to the most recent sensing occasion for a given periodicity for PBPS and/or the slots that belong to the minimum sensing window for CPS. 
In RAN1#106bis-e, the following three options were discussed.
· Option 1: UE performing PSCCH reception and RSRP measurement for sensing based on defined rules / processes in the specification regardless of SL DRX active and inactive time of the UE.
· Option 2: UE performing PSCCH reception and RSRP measurement for sensing during its SL DRX inactive time according to one or more specified rules / conditions.
· FFS the rules / conditions (e.g., total number of sensing slots in DRX inactive time is greater than a threshold, using different set of (pre-)configured settings for sensing during SL DRX inactive time, only the most recent PSO is monitored, only after resource (re)selection trigger, etc.)
· Option 3: Up to UE implementation
As discussed above, we prefer to have a specific rule for UE sensing in DRX inactive time. Since the option 1 can be viewed as a special case of option 2 (i.e., same configuration for both DRX active and inactive time) and option 3 can be viewed as a flexible sensing option in between, we then propose the following rule that can incorporate the three options. We can specify minimum sensing requirement for UE sensing in DRX inactive time. UE is first required to performance sensing on the slots belong to the minimum sensing requirement. Then it is up to UE implementation for sensing on the slots as in the PBPS and CPS configurations but not the slots belong to the minimum sensing requirement.  For all other slots in DRX inactive time, UE should not perform sensing. 
Proposal 9: Specify the following rule for UE performing sensing during DRX inactive time
· Specify the minimum sensing requirement for UE performing sensing during DRX inactive time. UE is required to perform sensing during DRX inactive time on the slots belonging to the minimum sensing requirement.
· It is up to UE implementation to perform sensing on the slots not belonging to the minimum sensing requirement but in configured PBPS and CPS slots during DRX inactive time.
· UE should not perform sensing not in configured PBPS and CPS during DRX in inactive time.
 
RRC Parameters for Sidelink Enhancements
[bookmark: _Hlk86623524]The RRC parameters for sidelink enhancements were discussed in RAN1#106bis-e. For PBPS and CPS for periodic traffic, the following has been agreed on the CPS sensing.
	Agreement in RAN1#106bis-e:
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:
· 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.




Note that M in this agreement is the number of logical slots earlier than slot  which includes the processing time and is for CPS window size. It is different from the M in some other agreement for CPS for aperiodic traffic which is minimum number of slots for CPS window.
The RRC parameter M (contiguousSensingWindowPeriodic) related to the CPS window configuration for periodic traffic is to be determined.  Based on the agreement in RAN1#106bis-e, the CPS starting slot 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 but can be configured with other values. Since the effective region for CPS to detect aperiodic traffic is within 32 slots including the sensing slot, other than the default value 31, 30 is the largest value to be configured. The lowest value can be 1.  However, similarly as the minimum CPS size for aperiodic traffic discussed before, since sensing ends at n+TB which is  slots earlier than  the smallest value of M should be large enough to cover physical slots  i.e., 4, 6, 11, and 21 slots for 15, 30, 60, and 120 kHz SCS, respectively, to ensure the UE has enough time for processing sensing results and resource selection, and also has at least one logical slot for CPS sensing. If logical slots have 1:1 mapping to consecutive physical slot, then the smallest value of M should be one slot more than  to ensure UE has enough processing time and has at least 1 sensing slot. If logical slots do not have 1:1 mapping to physical slots, the number of logical slots over  consecutive physical slots is generally larger than 1 logical slot and also SCS dependent. Therefore, it is better to have the minimum value of M to be SCS dependent. Denote M’proc,mSL as the number of logical slots spanning on  consecutive physical slots where M’proc,mSL is SCS dependent. The lowest value of M can be specified as M’proc,mSL+Y where Y≥ 1 can be a fixed value for all SCS’s. 
 
Proposal 10: For RRC parameter contiguousSensingWindowPeriodic related to the CPS window configuration, the lowest value should be SCS dependent.

Conclusion
Random resource allocation and partial sensing for sidelink power saving were discussed. We propose the following:
Proposal 1: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
Option 1: a priority threshold value can be (pre-)configured for the resource pool or a subset of resources in the resource pool, at or below the threshold value which random resource selection is allowed.
Proposal 2: Adopt Approach 2 for CPS for aperiodic traffic with an update below
· It is up to UE implementation whether to align the resource window and CPS sensing window with the Y candidate slots for the existing PBPS as long as the constraints of remaining PDB, minimum RSW size, and minimum CPS window size are satisfied.
Proposal 3: For the CPS with a guaranteed minimum of M slots, 
· By default, M should be a SCS dependent value smaller than 31, unless (pre-)configured with another value.
· If (pre-)configured, M is in a range of [Mmin, Mmax], where Mmax can be the 1 slot less than the default value, Mmin can be a fixed value or a SCS dependent value. 
Proposal 4: Specify the upper bound of TB, TB ,max, as PDB-WRSW,min - (Tproc,0 +Tproc,1 ).
Proposal 5: TA can be up to UE implementation with minimum value of 1 as long as the constraints of remaining PDB, minimum RSW size, and minimum CPS window size are satisfied.
Proposal 6: When packet delay budget is very small and the minimum M slots for CPS cannot be guaranteed, the minimum sensing window size constraint can be neglected.
· Set TB to its upper bound and perform sensing on [n+1, n+TB,max].
Proposal 7: Specify a new list of X for partial sensing or set new rules for partial sensing on X with the existing list sl-TxPercentageList for termination criterion in the resource exclusion procedure
Proposal 8: One of the following alternatives can be specified for UE performing sensing when SL DRX is enabled.
· Alt.1 Different settings can be configured for partial sensing in DRX active and inactive durations.
· Alt. 2 During DRX inactive the UE performs sensing on the slots that belong to the most recent sensing occasion for a given periodicity for PBPS and/or the slots that belong to the minimum sensing window for CPS. 
Proposal 9: Specify the following rule for UE performing sensing during DRX inactive time
· Specify the minimum sensing requirement for UE performing sensing during DRX inactive time. UE is required to perform sensing during DRX inactive time on the slots belonging to the minimum sensing requirement.
· It is up to UE implementation to perform sensing on the slots not belonging to the minimum sensing requirement but in configured PBPS and CPS slots during DRX inactive time.
· UE should not perform sensing not in configured PBPS and CPS during DRX in inactive time.
Proposal 10: For RRC parameter contiguousSensingWindowPeriodic related to the CPS window configuration, the lowest value should be SCS dependent.


References
[bookmark: _Ref83578255]RP-193257, “NR sidelink enhancement”, RAN#86, Dec. 09-12, 2019.
[bookmark: _Ref53045908]RP-201385, “WID revision: NR sidelink enhancement”, RAN#88-e, June 29-July 3, 2020.
[bookmark: _Ref61181993][bookmark: _Hlk53120528]RP-202846, “WID revision: NR sidelink enhancement”, RAN#90-e, Dec. 7-11, 2020.
[bookmark: _Ref70981874]R1-2104093, “FL summary for AI 8.11.1.1 - resource allocation for power saving (final)”, OPPO, RAN1#104b-e, Apr. 12-20, 2021.
[bookmark: _Ref83115420]RP-212034, “Discussion on the progress of Rel-17 NR sidelink enhancement WI”, LGE, RAN#93-e, Sept. 13-17, 2021
RP-212628, “Moderator's summary for discussion [93e-14-Sidelink-Progress]”, LGE, RAN#93-e, Sept. 13-17, 2021 
[bookmark: _Hlk70933620]
[bookmark: _Ref86361030]Appendix
The agreements from RAN1#106bis-e are listed below.
Agreement:
[bookmark: _Hlk86623946]In the agreement from RAN1#105-e, the working assumption is confirmed and the FFS bullet (in RED) is closed without any agreement.
	[bookmark: _Hlk86623911]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:
[bookmark: _Hlk86623390]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.
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