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1. Introduction

In RAN#88e, WI for NR sidelink enhancement has been approved. Resource allocation for power saving is one of the main objectives as captured from WID for NR sidelink enhancement as below [1].

WID for NR sidelink enhancement (RP-201385)
- 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.
According to the above objectives in WID for NR sidelink enhancement, in this contribution, we seek to present our view on resource allocation for power saving with partial sensing in NR sidelink enhancement.
2. Enhancements for partial sensing and random sensing
For partial sensing details, there is an agreement in RAN1#106bis-e meeting as 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, 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.

Above the agreement is for 1) the case of PBPS+CPS for aperiodic transmission and 2) the case of CPS-only for aperiodic transmission. For the case of PBPS+CPS for aperiodic transmission, Approach 1 is based on a minimum number of Y candidate slots, Approach 2 is based on a set of Y candidate slots, and Approach 3 is merger approach between Approach 1 and Approach 2. For the case of CPS-only for aperiodic transmission, Approach 1 is based on a remaining RSW after CPS monitoring, and Approach 2 is based on a set of Y candidate slots.

Among the approaches, Approach 1 is more preferable. For traffic by aperiodic transmission, an arbitrary trigger time is considered. It means that pre-selection of Y candidate slots in advance and initialization of candidate resource set based on Y pre-selected slots is not easy. Therefore, Approach 1 is more simple approach and can achieve more reliable performance. Furthermore, by the simpler approach, common set of Y candidate slots between PBPS and CPS could be ensured.

In Approach 1 for the case of PBPS+CPS for aperiodic transmission, followings could be considered when there are less than Ymin slots in the RSW, i.e., 1) prioritization of SA slots with corresponding PBPS results in resource selection, 2) minimum number of slots for the CPS monitoring window, and 3) (pre-)configuration of minimum number of slots based on priority, latency or measured CBR. 

Proposal 1:
For the case of PBPS+CPS for aperiodic transmission and the case of CPS-only for aperiodic transmission, it should be based on following Approach 1 in the RAN1#106-e meeting

- 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)
For random resource selection, there is an agreement in RAN1#106-e meeting as below.

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
Among above options, Option 1 is more preferable if more similar and aligned mechanism to the legacy is considered. Furthermore, between single priority threshold value and range of priority levels, the single priority threshold value is more preferable for simple way to reduce standardization effort and performance impact. Therefore, there is no need for additional application of resource pool partitioning.
Proposal 2:
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, 
- 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.
▪ A single priority threshold value is more preferable, and there is no need for additional application of resource pool partitioning.
3. Conclusion

In this contribution, we discussed and provide our views on resource allocation for power saving with partial sensing in NR sidelink enhancement with following our observation and proposals.
Proposal 1:
For the case of PBPS+CPS for aperiodic transmission and the case of CPS-only for aperiodic transmission, it should be based on following Approach 1 in the RAN1#106-e meeting

- 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)
Proposal 2:
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, 
- 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.
▪ A single priority threshold value is more preferable, and there is no need for additional application of resource pool partitioning.
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