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Introduction
In RAN1#106b-e meeting, large progress was made on the partial sensing, including the periodic-based and contiguous partial sensing, the agreements/working assumptions were captured in [1], and the remaining open issues were summarized in [2]. In this contribution, we further discuss the remaining open issues on resource allocation for power saving.
Partial sensing
In RAN1#106-e meeting, the resource (re)selection process in a resource pool was discussed for three difference cases, i.e., in resource pool with reservation for another TB enabled, a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX≠0) in slot n (PBPS + CPS for periodic Tx), and a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n (PBPS + CPS for aperiodic Tx), and in resource pool with reservation for another TB disabled (CPS only).
In RAN1#106b-e meeting, on the PBPS + CPS for periodic Tx case, the agreement was made on how to define TA, TB for the CPS window.
	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 () 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.


On the PBPS + CPS for aperiodic Tx case and the CPS only case, however, companies’ views were diverse. During the discussion, it was brought up that a unified design should be considered for aperiodic transmissions no matter the periodic reservations in a resource pool is enabled or disabled. Hence, the two cases for aperiodic transmissions were merged together to achieve a unified agreement, and three approaches on the determination of candidate resource set (SA), CPS window parameter (TA, TB), were proposed during the discussion and agreed to be down-selected in the next RAN1 meeting.
	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.


Following the intention of trying to figure out a unified design, and to minimize the specification impact since only one meeting left to finish the Rel-17 sidelink enhancement, we think that Approach 1 could be a good starting point to reach a consensus. First of all, approach 1 provides a unified design regardless of periodic reservations for another TB is enable or disabled. In addition, for the case of CPS only, if the candidate resources in the remaining RSW is larger than 31 slots, there are resources lack of sensing results which would increase the resource collision, and more re-evaluation/pre-emption checking operations has to be performed to avoid potential conflict and further increases power consumption. In such a sense, approach 1 can avoid this issue for the initial transmission, and meanwhile provide sufficient candidate resources. For how to determine the Y’ candidate slots in case of only CPS is performed, we see no necessity to define new rules and it can be totally up to UE implementation as how LTE-V designed.
On the remaining FFS point of 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, we think that it is reasonable to select additional candidate resources to fulfil the threshold Y’min in the remaining RSW, to ensure sufficient candidate resources and also sensing results. If the total number of Y’ candidate slots can fulfil a (pre-)configured threshold Y’min , the Y’ candidate slots for aperiodic transmission should be the same as the Y candidate slots in PBPS for periodic transmission of another TB(s); otherwise, the Y candidate slots within the RSW along with the additionally selected candidate slots forms the Y’ candidate slots. In addition, during the discussion, some companies argued that for the newly selected Y’ candidate slots, the periodic reservations occur before the trigging slot n (of an arbitrarily arrived aperiodic traffic) would be missed, and therefore brings little gain. In our views, at least conflicts can be avoided for periodic and dynamic reservations after triggering slots n, and the UE can also prioritize candidate resources based on PBPS sensing results.
Furthermore, on the open issue of the CPS window, regarding the M value, that has already been agreed for the PBPS + CPS for periodic Tx should be reused, i.e., by default, M is 31 unless (pre-)configured with another value. In addition, during the discussion, it was raised that since M is semi-static defined/(pre-)configured, and the remaining PDB of an aperiodic package is dynamic. It may come across the case that the minimum M slots for CPS cannot be guaranteed. In such a case, we think the most straightforward way is to reuse the mechanism in LTE-V that UE can adopt the random resource selection.
Proposal 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 and a candidate resource set (SA) is initialized according to:
· 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: If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min, additional candidate resources should be selected to fulfil the threshold Y’min in the remaining RSW.
Proposal 3: It is up to UE implementation to determine the Y’ candidate slots in case of only CPS is performed.
Proposal 4: 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 by default, M is 31 unless (pre-)configured with another value.
Proposal 5: In case when the minimum M slots for CPS cannot be guaranteed, a UE performs random resource selection.
Random resource selection
In RAN1#106b-e meeting, issues on random resource selection in a mixed pool was intensively discussed. Unfortunately, companies expressed quite diverse views on supporting option 1 (introduce a priority value to the mixed resource pool) or option 12 (no specification effect), and no consensus was achieved.
[bookmark: _GoBack]At the end of the meeting, an intermediate proposal was updated [2]:
	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


In our view, we are supportive of Option 1 as it is a straightforward and simple solution to mitigate potential resource conflict by controlling the number of UEs performing random resource selection, without backward compatibility issue.
Regarding the remaining issue on “a subset of resources”, in our views, we cannot fully understand the difference from that for a whole resource pool. It seems that this kind of (pre-)configuration introduces further resource partition, and no significant benefit can be seen. Therefore, we propose to adopt Option 1 for a pool granularity.
Proposal 6: 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

[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss on the resource allocation for power saving, and the following proposals are provided:
Proposal 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 and a candidate resource set (SA) is initialized according to:
· 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: If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min, additional candidate resources should be selected to fulfil the threshold Y’min in the remaining RSW.
Proposal 3: It is up to UE implementation to determine the Y’ candidate slots in case of only CPS is performed.
Proposal 4: 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 by default, M is 31 unless (pre-)configured with another value.
Proposal 5: In case when the minimum M slots for CPS cannot be guaranteed, a UE performs random resource selection.
Proposal 6: 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
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