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[bookmark: _Toc25825][bookmark: _Toc56763778]Regarding to power saving for resource allocation mode 2, the following conclusion and agreements were achieved in RAN1 #104-e meeting. 
Agreements:
· Random resource selection is applicable to both periodic and aperiodic transmissions
· FFS conditions for random resource selection

Conclusion:
· PSFCH reception is not included for Type A UE
· S-SSB reception is not included for Type A UE
· SL reception Type B is additionally added
· Type B: Same as Type A with an exception of performing PSFCH and S-SSB reception
· Note: the same conditions as in RAN1#103-e regarding the context of the discussion of Type A and Type D still apply (also applicable to type B)

Agreements: In a resource pool (pre-)configured with at least 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, where
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· The resource selection window is [n+T1, n+T2]
· As a baseline, T1 and T2 are defined in the same way as in R16 NR-V2X according to step 1 [TS 38.214 Sec. 8.1.4]
· Further discuss whether or not to introduce a threshold to re-define T1 and T2 such that 
· T1 ≥ 0 (subject to processing time constraint Tproc, 1), and T2 ≤ remaining PDB
· T2-T1 ≤ (pre-)configured threshold
· A minimum value for Y is (pre-)configured from a range of values, FFS details
· FFS any restriction to determine Y candidate slots (including its relationship with SL-DRX)
· 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: The terminology “periodic-based partial sensing” is based on the “partial sensing” used in LTE-V and it is intended to be used for the design and discussion of partial sensing in Rel-17.

Agreements: In a resource pool (pre-)configured with at least 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, the UE monitors slots of at least one a set of periodic sensing occasions, where a periodic sensing occasion is a set of slots according to [image: ]
if tvSL is included in the set of Y candidate slots.
· Preserve is a periodicity value from the configured set of possible resource reservation periods allowed in the resource pool (sl-ResourceReservePeriodList). Down select to one:
· Option 1:  Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Option 2:  Preserve corresponds to a subset of values from the configured set sl-ResourceReservePeriodList
· FFS how to determine the subset (e.g., by (pre-)configuration, UE determination)
· Option 3:  Preserve is a common divisor among values in the configured set sl-ResourceReservePeriodList
· Option 4: FFS others
· k equals tois selected according to (down select to one)
· Option 1: Only the most recent sensing occasion within sensing window for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 2: The two most recent sensing occasions within sensing window for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 3: All possible sensing occasions after 
· Option 4: Only one periodic sensing occasion for one reservation period. The k value is up to UE implementation. Max value for k is (pre-)configured.
· Option 5: k is (pre-)configured, including multiple values
· Option 6: (pre-)configuration of a bitmap, same as in LTE-V
· Option 7: FFS others
· FFS relationship between periodic sensing occasions and SL-DRX
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· Note: companies are encouraged to show performance data for the down selections

Agreements:
· In a resource pool (pre-)configured with at least partial sensing, if UE performs contiguous partial sensing and resource (re-)selection is triggered in slot n, support the following option:
· Option 1: For the purpose of resource (re-)selection, the UE monitors slots between [n+TA, n+TB] and performs identification of candidate resources, in or after slot n+TB, based on all available sensing results, including periodic-based partial sensing results (if applicable).
· FFS TA, TB (including the possibility of equal to zero, positive or negative) and remaining details (in particular, whether there should be exclusion of slots, changes in TA/TB values for different purposes, etc.)
· FFS whether n can be replaced by e.g., index of some of Y candidate slots
· FFS condition(s) in which contiguous partial sensing is performed by UE
· FFS interaction with SL-DRX, if any
· FFS interaction with periodic-based partial sensing, if any
· Other options are not precluded 
· Note: This option is not to replace random resource selection only without sensing or re-evaluation and pre-emption checking
In this contribution, we discuss some aspects of resource allocation for power saving, including periodic-based partial sensing, coexistence of full sensing and power saving RA scheme(s), re-evaluation and pre-emption check, as well as SL-DRX impact.
Discussions
Periodic-based partial sensing
For periodic-based partial sensing, it has been agreed that the UE monitors at least one periodic sensing occasion, where a periodic sensing occasion is a set of slots according to  if  is included in the set of candidate slots. 
For the periodicity value , there are mainly three options to be down selected: 
· Option 1:  corresponds to all values from the configured set sl-ResourceReservePeriodList
· Option 2:  corresponds to a subset of values from the configured set sl-ResourceReservePeriodList
· Option 3: is a common divisor among values in the configured set sl-ResourceReservePeriodList
As we know, the resource reservation periods are more flexible in NR (in addition to multiple of 100 ms, any value from 1:99 ms is also supported), and up to 16 periodicity values are allowed to be configured in the set sl-ResourceReservePeriodList-r16, which means that the UE needs to monitor up to 16 periodic sensing occasions if Option 1 is selected and single  value is used. 
And, Option 3 can result in more sensing occasions than Option 1, which increases power consumption. In some cases, the number of sensing occasions can be considerable, because a common divisor among values in the configured set sl-ResourceReservePeriodList may be a very small value. For example, the common divisor of 3 ms and 100 ms is 1 ms. 
Thus, Option 2 is preferred. As for how to determine the subset of values from the configured set sl-ResourceReservePeriodList, a straightforward way is to select the first  values in the set with (pre-)configured or fixed. 
Proposal 1:  corresponds to the first  values from the configured set sl-ResourceReservePeriodList with (pre-)configured or fixed. 
For the  value, there are the following options to be down selected: 
· Option 1: Only the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 2: The two most recent sensing occasions for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 3: All possible sensing occasions after 
· Option 4: Only one periodic sensing occasion for one reservation period. The k value is up to UE implementation. Max value for k is (pre-)configured.
· Option 5: k is (pre-)configured, including multiple values
· Option 6: (pre-)configuration of a bitmap, same as in LTE-V
· Option 7: FFS others
[bookmark: _GoBack]Among these options, Option 1 and Option 4 result in smaller sensing occasions and are easier to implement. From the point of view of UE implementation and reduction of power consumption, Option 1 and Option 4 are preferred. 
Proposal 2: For the  value, support Option 1 and Option 4.
In RAN1 #103-e, SL reception Type A and Type D are defined for evaluation and designing of SL power saving features in Rel-17. And in RAN1 #104-e, SL reception Type B is additionally added. We understand that, random resource selection is mainly targeting to Type A UEs, i.e., UEs without Rx capability. From the perspective of power saving, Type D UEs can also be allowed to use random resource selection or partial sensing based RA in some cases, e.g., low channel occupancy ratio (CBR), power saving states. In other words, it should be allowed for a UE to adopt different RA schemes. For example, a UE using full sensing based RA can switch to power saving RA when it enters power saving mode. Thus, switching among different RA schemes (full sensing, partial sensing, random resource selection) for a same UE should be supported. 
Proposal 3: For a same UE, switching among different RA schemes (full sensing, partial sensing, random resource selection) is supported. 
It has already been agreed that, Rel-17 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof. When a resource pool is (pre-)configured to enable multiple RA schemes, the UE using this resource pool should be able to switch RA schemes within the (pre-)configured set of RA schemes. For example, if both full sensing and partial sensing based RA are (pre-)configured in the resource pool, the UE using this resource pool can switch between full sensing and partial sensing based RA, but not random resource selection. Likewise, a UE can switch between random resource selection and partial sensing based RA, if both random resource selection and partial sensing based RA are (pre-)configured in the resource pool. Note that, this is different from the LTE-V operation where a UE can only select one of them based on UE implementation. 
Proposal 4: When a resource pool is (pre-)configured to enable multiple RA schemes, the UE using this resource pool can switch RA schemes within the (pre-)configured set of RA schemes.
Coexistence of full sensing and power saving RA scheme(s)
[bookmark: _Hlk59457883]From RAN1 #103-e, it has already supported that different UEs use different RA schemes in a same resource pool. The coexistence of full sensing and power saving RA scheme(s) in a same resource pool takes advantage of avoiding resource fragmentation and enables efficient resource utilization, at the risks of increased possibility of resource collisions. Some potential solutions can be considered to reduce/eliminate the possibility of resource collisions: 1) Assign higher priority to the resources selected by power saving RA scheme, to protect the transmissions from power saving UEs; 2) Use re-evaluation/pre-emption for all types of RA schemes, not only for full sensing. On the other hand, although the coexistence of full sensing and power saving RA scheme(s) in a same resource pool is already supported, Rel-17 should still support specific resource pool configured for power saving RA schemes. 
Proposal 5: Rel-17 should still support specific resource pool configured for power saving RA schemes.
Re-evaluation and pre-emption check
Re-evaluation and pre-emption check are important features in Rel-16 sidelink for reliability improvement. As mentioned above, a full sensing UE can switch to partial sensing or random resource selection in some cases, e.g., low channel occupancy ratio (CBR), power saving states, etc. Such UEs are able to perform sensing, and thus can support re-evaluation and pre-emption. Therefore, we suppose for Rel-17, re-evaluation and pre-emption check should be supported for both random selection and partial sensing. Given that re-valuation/pre-emption check will increase power consumption, re-valuation/pre-emption can be configurable for Type D UEs. 
Proposal 6: For Rel-17, re-evaluation and pre-emption should be supported for both random selection and partial sensing. 
Proposal 7: For Rel-17, re-valuation/pre-emption is configurable for Type D UEs.
SL-DRX impact
In mode 2, a set of Y candidate slots within a resource selection window is determined up to UE implementation. If sidelink DRX is configured, the Y candidate slots should be within the SL-DRX ON duration, assuming the TX UE and the RX UE(s) have the same understanding of SL-DRX ON duration. Accordingly, the periodic sensing occasions associated with the Y candidate slots should also be within the sidelink DRX ON duration, unless the UE perform PSCCH monitoring in SL-DRX OFF duration regardless of the SL-DRX configuration.
Proposal 8: The Y candidate slots and the associated periodic sensing occasions should be within the SL-DRX ON duration. 
[bookmark: _Toc20096]Conclusion
In this contribution, we have discussed some aspects of power saving for resource allocation mode 2. Based on the discussion, we have the following proposals:
Proposal 1:  corresponds to the first  values from the configured set sl-ResourceReservePeriodList with (pre-)configured or fixed. 
Proposal 2: For the  value, support Option 1 and Option 4.
Proposal 3: For a same UE, switching among different RA schemes (full sensing, partial sensing, random resource selection) is supported. 
Proposal 4: When a resource pool is (pre-)configured to enable multiple RA schemes, the UE using this resource pool can switch RA schemes within the (pre-)configured set of RA schemes.
Proposal 5: Rel-17 should still support specific resource pool configured for power saving RA schemes.
Proposal 6: For Rel-17, re-evaluation and pre-emption should be supported for both random selection and partial sensing. 
Proposal 7: For Rel-17, re-valuation/pre-emption is configurable for Type D UEs.
Proposal 8: The Y candidate slots and the associated periodic sensing occasions should be within the SL-DRX ON duration. 
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