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1. Introduction
At the RAN1#106-e meeting [1], there were discussions on resource allocation for power saving and several agreements were reached. In this contribution, we share our views on resource allocation enhancement for power saving.

2. Discussions
2.1. Periodic-based partial sensing (PBPS)
2.1.1. Sensing target
In partial sensing, a UE determines Y candidate slots from resources within a selection window [n+T1, n+T2]. Then for PBPS, the sensing slots are determined based on y-k×Preserve, where y is the slot index of a slot within Y candidate slots.
	Agreement:
· For the set of Preserve values in periodic-based partial sensing, 
· If no (pre-)configuration (i.e., by default), Preserve corresponds to all values from the (pre-)configured set sl-ResourceReservePeriodList.
· Otherwise, a single set of Preserve values can be (pre-)configured, where the set of Preserve values are restricted to a subset of the (pre-)configured set sl-ResourceReservePeriodList
· This is per mode 2 Tx resource pool (pre-)configuration
· A UE by implementation may also monitor other sl-ResourceReservePeriodList values not part of the restricted subset 
· In particular, the UE may additionally monitor occasions corresponding to P_RSVP_Tx
· FFS whether the monitoring can be mandatory


Regarding Preserve, the definition was agreed as the above. One FFS is still remaining here, so further discussion might be done. In our understanding, the motivation to monitor occasions corresponding to P_RSVP_Tx is to avoid contiguous collisions of periodic transmissions. Meanwhile, this feature is covered by the first bullet, i.e. no (pre-)configuration guarantee this behavior. In addition, even when a single set is (pre-)configured, the regulator can (pre-)configure in the set the periodicities that will be used for transmissions of power saving UEs. In other words, the agreed (pre-)configuration can include periodicities to monitor occasions corresponding to P_RSVP_Tx. Therefore, no further agreements for this FFS point are necessary. 
Observation 1:
· In the existing agreements on Preserve, it is possible to mandate to monitor occasions corresponding to P_RSVP_Tx.
Proposal 1 (for conclusion):
· For the set of Preserve values in periodic-based partial sensing,
· If a single set of Preserve values can be (pre-)configured, monitoring corresponding to P_RSVP_Tx not part of the set is NOT mandated.

	Agreement:
· 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


Regarding k, the definition was agreed as the above. One working assumption and two FFS with yellow color are still remaining here, so further discussion is necessary.
At the last meeting, RAN1 tried to solve the working assumption but there was no consensus since which behavior is possible in actual (pre-)configuration format is unclear and there was no common understanding. We think that this working assumption should be solved with the two FFS in consideration of the sitaution. Then regarding how to solve it, firstly we would like to emphasize that the most recent sensing occasion for a given reservation periodicity is already covered at the first bullet. Although the working assumption is saying that (pre-)configuration includes the most recent sensing occasion, the (pre-)configuration should not include the occasion when confirmed. Secondly, the important aspect is that k value corresponding to most recent sensing occasion is different among each Preserve value due to processing time constraints and small periodicity, which is illustrated in the figure below. Based on these points, we propose to take either option 1 or option 2 below. Option 1 can additionally be configured with k value other than the last periodic sensing occasion prior to the most recent one. Option 2 is easier (pre-)configuration format than option 1 while k value other than the last periodic sensing occasion prior to the most recent one is not available anymore.
Observation 2:
· The most recent sensing occasion for a given reservation periodicity is already covered by default.
· k value corresponding to the most recent sensing occasion is different among each Preserve value due to processing time constraints and small periodicity.
Proposal 2:
· For the k value in periodic-based partial sensing for resource (re)selection, support either option.
· Option 1: k value is (pre-)configured per Preserve. The (pre-)configuration shall include the last periodic sensing occasion prior to the most recent one.
· Option 2: (Pre-)configuration can provide a parameter with “enabled”. If enabled, the additional k value corresponds to the last periodic sensing occasion prior to the most recent one.
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Fig. 1: Issue on k value for the most recent sensing occasion

2.2. Contiguous partial sensing (CPS)
2.2.1. Resource pool where periodic reservation is disabled
	Agreement
When UE performs only contiguous partial sensing (CPS) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) disabled, and a resource (re)selection is triggered in slot n,
· The resource selection window (RSW) is [n+T1, n+T2] where T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· 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
· On the sensing window [n+TA, n+TB] for CPS,
· Details of TA and TB values based on the agreements from previous RAN1 meetings
· FFS whether and how to define a minimum CPS window size, including (pre-)configurability and the case when TB - TA is smaller than the minimum CPS window size
· FFS whether and how to define a maximum value / upper bound for TB with respect at least to the minimum RSW size and the remaining PDB, including (pre-)configurability
· FFS how a set of candidate resource (SA) is initialized considering candidate single-slot resources, including
· Whether and how to define a minimum size for the RSW (e.g., Rel-16 T2min), including (pre-)configurability
· Whether the set SA is confined within a set of Y candidate slots within the RSW
· UE performs resource exclusion from the set SA based on at least all available sensing results and based on step 6) and 7) of Rel-16 TS 38.214 Sec. 8.1.4
· Note, re-evaluation and pre-emption checking in a resource pool with periodic reservation for another TB (sl-MultiReserveResource) disabled is considered separately.
· FFS: Details on T1 


Detailed CPS mechanism for the case when periodic reservation is disabled in a resource pool was discussed and agreed as above. Further detailed parts should be discussed and solved.
On two FFS with red color, i.e. details of sensing window [n+TA, n+TB], we believe that minimum CPS window size should be defined in specification. If there is no restriction on CPS window size, it means that [n+TA, n+TB] might be zero-width or small width. In this case, sufficient sensing results may not be used. Motivation to apply CPS rather than random selection is achieve more collision avoidance from not only its UE perspective but also system perspective. If CPS window size can be zero, performance level predicted by regulator becomes same as resource pool with random selection. There becomes meaningless of introducing CPS, this situation is not preferable.
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Fig. 2: zero-width CPS window.
Observation 3:
· If there is no restriction on CPS window size, it means that [n+TA, n+TB] might be zero-width or small width.
Proposal 3:
· For a resource pool where periodic reservation is disabled, minimum value of TB - TA is (pre-)configured.

On FFS with blue color, i.e. how to define resource selection window and initialize SA, firstly T1 should be updated from Rel-16 T1 value such that the minimum CPS window size is ensured. If Rel-16 T1 is used as it is, CPS window becomes zero-width since UE cannot monitor slots between slot n and slot n+T1 due to processing time constraints. T1 can be represented by using TB// instead of Rel-16 T1. Then, for SA initialization, currently our view is that “Y candidate slots” concept is not needed on top of the minimum CPS window size and the T1 definition. There seems no issue when SA is initialized with the all single-slot resources in the selection window, and the same T2min can work without any enhancement.
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Fig. 3: Resource selection window under minimum CPS window size.
Observation 4:
· Rel-16 T1 cannot meet the minimum CPS window size restriction.
· No issue is identified if SA is initialized with the all single-slot resources in the selection window as Rel-16 way.
Proposal 4:
· For a resource pool where periodic reservation is disabled,
· T1 is determined based on CPS window as follows.
· n+T1 = n+TB -  - 
· SA is initialized with the all single-slot resources in the selection window as Rel-16.

2.2.2. Resource pool where periodic reservation is enabled
For a resource pool where periodic reservation is enabled, discussions are done separately between aperiodic TX case and periodic TX case.
Aperiodic TX
	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 aperiodic transmission (Prsvp_TX=0) in slot n,
· The resource selection window (RSW) is [n+T1, n+T2], and T1 and T2 are defined in the same way according to step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether UE determines a new set of Y candidate slots within the RSW and monitors corresponding periodic sensing occasions between slot n and the first slot of the new Y candidate slots subject to processing constraints
· FFS how to initialize a set of candidate resource (SA) for the triggered resource (re)selection procedure and which partial sensing scheme(s) and results can be used for resource exclusion in the resource (re)selection procedure
· 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, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately


For this case, resource selection window was agreed firstly. Same definitions of T1 and T2 as Rel-16 are used. Even in this case, we believe that the minimum CPS window size should be defined from the same reason as explained at the last section. Otherwise, CPS window size can be zero-width since CPS window can start after CPS trigger due to unpredictability of the trigger and processing time constraints. To achieve the minimum CPS window size, “Y candidate slots” concept is essential feature for CPS in this case. Y candidate slots are selected such that the minimum CPS window size is ensured.
Regarding PBPS for this case, new PBPS cannot be triggered/performed since any trigger for aperiodic transmissions cannot be predicted. Meanwhile, UE might have some sensing results based on previous PBPS. Such available sensing results should be used for better exclusion performance.
Based on the above discussions, we submit the following proposal.
Observation 5:
· Minimum CPS window size needs to be (pre-)configured also for the case when periodic reservation is enabled; otherwise, CPS window size can be zero-width.
· To ensure the minimum CPS window size, “Y candidate slots” concept is needed with restriction of Y slots selection.
· Any available sensing results based on previous PBPS should be used while new PBPS cannot be triggered.
Proposal 5:
· For a resource pool where periodic reservation is enabled, and for aperiodic transmissions,
· Minimum value of TB - TA is (pre-)configured.
· SA is initialized as a set of Y candidate slots within a selection window.
· Y candidate slots are selected to meet  >= n+TB -  - , where  is the 1st slot of the Y candidate slots.
· If sensing results corresponding to any of SA are available from previous selection trigger, resource exclusion based on these results is performed.
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Fig. 4: “Y candidate slots” concept for minimum CPS window size.

Periodic TX
	[bookmark: _Hlk80955648]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 (Prsvp_TX≠0) in slot n
· A set of candidate resource (SA) is initialized to the set of selected Y candidate slots of PBPS
· UE performs contiguous partial sensing in [n+TA, n+TB] for resource exclusion from the initialized candidate resource set (SA)
· FFS details of TA and TB based on the agreement(s) from previous RAN1 meetings
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately
FFS: The condition under which 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 periodic traffic case, details of TA and TB are FFS. Firstly, applying CPS shall be ensured based on the last RAN1 discussions. Aperiodic reservation is always available mechanism in NR SL resource pool, so corresponding sensing mechanism, i.e. CPS should clearly be performed always. PBPS-only does not make any benefit for system perspective and makes quite small and meaningless benefit for UE power saving since much more resource collisions are expected and the UE needs to monitor CPS slots for re-evaluation/pre-emption check that would be slots where monitoring is skipped by the PBPS-only concept.
Then, the key difference from periodic traffic case is predictability of the packet trigger. Slots prior to the trigger can/should be included in the CPS window such that sufficient slots are monitored. Under this assumption, regarding TA, this parameter TA should be determined from a set of Y candidate slots. Motivation of this window is to monitor aperiodic reservations as many as possible. The range of aperiodic reservation is 0 to 31 slots. Therefore, 31 slots before the first slot of Y candidate slots will be the best choice to monitor all previous slots corresponding to time resource assignment field and the Y candidate slots. Note that time resource assignment field in SCI format 1-A at slot m can indicate up to slot m+31, not m+32.
Regarding TB, this parameter TB should be a value as large as possible for better exclusion performance. Meanwhile, there are processing time constraints involved with resource selection timing. In NR Rel-16, two parameters for processing time are defined: , .  is the gap between the last sensing slot and resource selection timing.  is the maximum gap between the resource selection timing and the first candidate among selectable resources. Values for these parameters were defined in Rel-16 to maximize the number of monitoring slots for better exclusion performance, so they should be used also for CPS.
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Fig. 5: CPS for periodic traffic.
Observation 6:
· NR SL always enables aperiodic reservation. PBPS-only is completely opposite to this rule.
· Packet trigger is predictable for periodic traffic. On top of this assumption, CPS window should be defined such that the size is maximized.
Proposal 6:
· For a resource pool where periodic reservation is enabled, and for periodic transmissions,
· n+TA =   − 31,
· n+TB =  −  − ,
· where  is the 1st slot of the Y candidate slots.

2.3. Re-evaluation/Pre-emption check with partial sensing
	Agreement
For a resource pool (pre-)configured with at least partial sensing and UE is configured by its higher layer for partial sensing, 
· Periodic-based partial sensing and contiguous partial sensing schemes are supported for resource re-evaluation and pre-emption checking
· FFS details of partial sensing for re-evaluation and pre-emption checking, including any restrictions / conditions on performing PBPS and CPS, subset of resources, timing, candidate resource set (SA) and etc
· Same as in Rel-16, the higher layer indicates a set of resources and/or a set of resources  for re-evaluation and/or pre-emption checking, respectively
· Pre-emption checking is enabled according to the Release-16 interpretation of sl-PreemptionEnable.
· FFS: If additional enhancements are needed for enabling/disabling
· The triggering of re-evaluation and pre-emption checking is as in R16. 


There was an agreement on re-evaluation/pre-emption check with partial sensing, while appropriate enhancement is FFS and further discussion is needed.
In NR Rel-16, re-evaluation and pre-emption check are introduced to avoid resource collision and to prioritize data transmission with higher priority. Re-evaluation is performed at the time before T3 from the first selected resource, and pre-emption check is performed at the time before T3 from the already reserved resource in addition. They use additionally sensing information within window [m-T0, m-Tproc,0) to identify resource set within window [m+T1, m+T2], where m is the slot index to do re-evaluation and pre-emption check. Rel-16 UE monitors any resources basically; thereby there is no issue for this mechanism.
However, in partial sensing with PBPS, UE monitors only a required part of window [n-T0, n-Tproc,0) where n is the slot index to do resource selection and n < m. The monitored slots for resource selection triggered at slot n would be different from required slots for re-evaluation and pre-emption check at slot m. For example,
1. A UE triggers resource selection at slot n. Y candidate slots are selected and thus sensing slots for PBPS are slot  as agreed.
2. When slot index of the 2nd selected resource is , UE triggers pre-emption check at slot .
3. Different Y candidate slots are selected for this pre-emption check and thus sensing slots for PBPS are slot  based on the agreed determination of sensing slots, where  is an index of candidate resources for pre-emption check. 
This situation is illustrated in the figure below. In our understanding, current spec assumes that for pre-emption check, resource selection window is set independently of that for resource selection. A set of Y candidate slots are newly selected for pre-emption check, and as a result, some of the corresponding sensing slots are different from those in the corresponding resource selection. Note that the issue is, the slots newly required to monitor are in the past than slot n. The UE shall monitor these slots beforehand.
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Fig. 6: Issue on pre-emption check with partial sensing – additional sensing slots in the past
In addition, slot m is determined by resource selection procedure. The timing is unknown/unpredicted before completion of resource selection; therefore, the UE shall monitor quite many slots to apply Rel-16 re-evaluation and pre-emption check with partial sensing mechanism. Non-sleep duration will increase and power saving performance is degraded significantly. Some update should be discussed and introduced so that power saving performance is maintained as much as possible.
Observation 7:
· When re-evaluation/pre-emption check with periodic-based partial sensing is triggered at slot m,
· If a set of Y candidate slots for the re-evaluation/pre-emption check is selected independently of that in the corresponding resource selection triggered at slot n, quite many slots before slot n become additional monitoring slots. UE shall monitor these slots beforehand.

One possible solution will be that Y candidate slots for re-evaluation/pre-emption check is set to same as those used for the corresponding resource selection in the past. This mechanism is illustrated in the figure below. In this way, sensing slots for PBPS can be kept; thus, there is no additional sensing slot compared to the corresponding resource selection.
Regarding CPS for re-evaluation/pre-emption check, UE will continue monitoring resources after resource selection trigger till pre-emption check trigger; otherwise, there would be no gain obtained from re-evaluation/pre-emption check since sensing slots become completely same as those in the resource selection. In other words, re-evaluation/pre-emption check is applied so that the UE can avoid resource collision with the latest reservations that were not transmitted before the resource selection.
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Fig. 7: Pre-emption check with partial sensing – Same Y candidate slots
Proposal 7:
· For re-evaluation/pre-emption check of a resource at UE performing PBPS and CPS,
· The UE uses the same set of Y candidate slots as that determined in the corresponding resource selection.
· Sensing slots for PBPS are the same.
· Sensing slots for CPS includes additionally slots within , where m is a slot index that re-evaluation/pre-emption check is triggered.

2.4. Random selection
	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


Random selection enhancements were discussed at previous meeting, and the above agreement were reached at the last meeting. Down-selection is needed in this meeting.
Firstly, we believe that no enhancement should be avoided, i.e. we do not support option 12. As agreed previously, Rel-17 SL considers Type A UE that does not support any receptions. That is, Type A UE does not perform any sensing and transmits data at a resource selected by random selection. Of course this UE is not capable of doing re-evaluation/pre-emption check. Rel-17 SL considers Type B as well that supports PSFCH/S-SSB receptions, but this UE does not have capability of sensing. These UE types can use a resource pool where random selection without re-evaluation/pre-emption check is configured with full/partial sensing or random selection with re-evaluation/pre-emption check. Many resource collisions are expected in this resource pool due to these UE types, and hence communication performance will be quite low level. Our view is that some enhancement should be supported since performance requirement of UE performing sensing is not so low, at least higher than that UE performing random selection without re-evaluation/pre-emption check. (For easy discussion, here UE performing random selection without re-evaluation/pre-emption check is labelled as UE-1, and UE performing sensing is as UE-2.)
Observation 8:
· When UE performing random selection without re-evaluation/pre-emption check is coexistent with UE that performs sensing in a resource pool, achievable communication performance is quite low due to many resource collisions.

Among the identified options, our preference is to take either option 1 or option 7, based on the following analysis.
· For Option 1/Option 2, the intention is to set higher priority to UE-1 than that of UE-2s’ transmissions as much as possible. These would make some benefit though it seems that they are not a fundamental solution for this issue since still UE-2’s transmission might have lower priority than UE-1’s transmission. Among option 1 and option 2, option 1 is better since it is simpler while achievable behavior is quite similar.
· Option 7 is also a feasible direction. For example, UE-2 excludes a resource R_x,y in its resource identification if the UE detects that UE-1 reserved the resource R_x,y, regardless of their priorities. Even when UE-2’s transmission has higher priority than that of UE-1’s transmission, the UE-1 is not capable of pre-emption check and is not aware of UE-2’s reservation. This means that UE-2 needs to try not to use resource reserved by UE-1. Rel-16 prioritization mechanism is maintained among UE-2s while different behaviour is performed to UE-1s’ transmissions. Note that a reserved in current SCI-1 can be used for the indication in option 7.
Proposal 8:
· For a resource pool where random selection without re-evaluation/pre-emption check is allowed,
· Support either option 1 or option 7.

2.5. Re-evaluation/Pre-emption check with random selection
One issue raised at previous meetings is whether re-evaluation/pre-emption check is supported with random selection or not. The concept is that after resource selection is triggered at a UE, the UE selects resources by random selection without resource exclusion. Then, the UE starts sensing and performs re-evaluation/pre-emption check right before transmissions at the selected resources.
We believe that random selection with re-evaluation/pre-emption check is beneficial in terms of both reliability and power saving. On reliability perspective, it seems that this mechanism avoids resource collisions, more than at least random selection without re-evaluation/pre-emption check. Regarding power saving perspective, it is clear that less slots are monitored compared to full/partial sensing.
Observation 9:
· Random selection with re-evaluation/pre-emption check would be beneficial in terms of:
· Reliability. This mechanism avoids resource collisions.
· Power saving. Less slots are monitored compared to full/partial sensing.

If supported, RAN1 will discuss how sensing slots are determined. In this case, the mechanism can be similar to CPS for aperiodic traffic, which is discussed above. Here, let us use slot m as the slot index of re-evaluation/pre-emption check trigger. Then the first sensing slot is slot n+.  would be valid. The UE continues monitoring slots till a slot before slot m−Tproc,0 and re-evaluation is performed at slot m. This is illustrated as the following figure.
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Fig. 8: Random selection with re-evaluation
Proposal 9:
· Random selection with re-evaluation/pre-emption check is supported.
· When a UE selects at slot n resource(s) randomly from a window of [n+T1, n+T2], the UE monitors slots of [n+1, m−) and performs re-evaluation/pre-emption check at slot m, where
· m+ is the slot index of the selected/reserved resource.

2.6. RAN1 impact for DRX
	Agreement
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


At the last meeting, RAN1 concluded that UE can perform sensing during its SL DRX inactive time. On top of this agreement, we need to discuss whether the sensing is mandated or not. Currently the following three options would be considerable.
· Option 1: UE shall perform sensing during its SL DRX inactive time
· Option 2: UE performs sensing during its SL DRX inactive time, based on specified rule(s). FFS the rule(s)
· Option 3: It is up to UE whether to perform sensing during its SL DRX inactive time
In our understanding, companies supporting either option 1 or option 2 are commented from regulator/system-wise perspective, while companies supporting option 3 are commented from each UE perspective. For example from regulator/system-wise perspective, option 3 means that UE might not perform sensing and thereby predicted performance level in the resource pool shall be in the case without sensing in SL DRX inactive time, i.e. poor performance level due to more collisions. This is illustrated in figure below. From each UE perspective, sensing during its SL DRX inactive time like option 1/2 is not good from power saving perspective. In this case, RAN1 should find compromised solution since these views are right/true and there is no absolute priority among options.
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Fig. 9: Issue on option 3.
Our suggestion to solve this issue for compromise is to introduce a (pre-)configuration parameter to select an option. The (pre-)configuration allow regulator to prioritize either system reliability performance or UE power saving. In a resource pool aiming to more power saving, each UE can save power consumption by skipping sensing during its SL DRX inactive time. In addition, UE capability on whether the sensing is applicable as sensing mechanism can be introduced and if not supported, the UE is not allowed to use the resource pool with option 1/2.
Observation 10:
· It seems that rationales of both mandating sensing during its SL DRX inactive time and not mandating sensing during its SL DRX inactive time are valid. They are mentioned from different perspectives and there is no absolute priority between the different directions. In this case, compromised solution would be necessary.
· (Pre-)configurability and UE capability would be a good compromise.
Proposal 10:
· Introduce a (pre-)configuration parameter to indicate whether sensing during its SL DRX inactive time is mandated or not.
· Introduce a UE capability of whether sensing during its SL DRX inactive time can be performed as mandatory or not.
· If a UE does not support this capability, the UE performing resource selection based on sensing is not allowed to use a resource pool (pre-)configured with a parameter to mandate sensing during its SL DRX inactive time.

2.7. Resource selection behavior for power saving
At previous RAN1 meetings, basically discussions were carried out in terms of power saving on sensing before resource selection behavior. On the other hand, power consumption after resource selection is also a key aspect RAN1 should discuss. For example, additional sensing for re-evaluation/pre-emption check and PSFCH-related behavior.
In our view, UE should preferentially resource at earlier time in the identified resource set in order to reduce power consumption on behaviors after the resource selection. This mechanism is beneficial to complete transmissions earlier and within on-duration of a DRX cycle. Otherwise, it might happen that the first transmission is at later slot and the TB transmission is not completed within on-duration due to NACK feedback or pre-emption or etc. The UE needs to monitor more slots for re-evaluation/pre-emption check, and at the same time, the UE and corresponding RX-UE needs to be active longer time due to inactivity timer / retransmission timer of SL DRX.
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Fig. 10: Issue on the conventional resource selection
Proposal 11:
· In a resource pool where re-evaluation and/or pre-emption check is (pre-)configured with partial sensing or random selection, or for a UE that is (pre-)configured with SL DRX,
· In resource selection after resource identification, UE selects preferentially resource at earlier time in the identified resource set.

3. Conclusion
In this contribution, we discussed SL resource allocation enhancement for power saving. Observations/Proposals are summarized as following: 
Observation 1:
· In the existing agreements on Preserve, it is possible to mandate to monitor occasions corresponding to P_RSVP_Tx.
Proposal 1 (for conclusion):
· For the set of Preserve values in periodic-based partial sensing,
· If a single set of Preserve values can be (pre-)configured, monitoring corresponding to P_RSVP_Tx not part of the set is NOT mandated.
Observation 2:
· The most recent sensing occasion for a given reservation periodicity is already covered by default.
· k value corresponding to the most recent sensing occasion is different among each Preserve value due to processing time constraints and small periodicity.
Proposal 2:
· For the k value in periodic-based partial sensing for resource (re)selection, support either option.
· Option 1: k value is (pre-)configured per Preserve. The (pre-)configuration shall include the last periodic sensing occasion prior to the most recent one.
· Option 2: (Pre-)configuration can provide a parameter with “enabled”. If enabled, the additional k value corresponds to the last periodic sensing occasion prior to the most recent one.
Observation 3:
· If there is no restriction on CPS window size, it means that [n+TA, n+TB] might be zero-width or small width.
Proposal 3:
· For a resource pool where periodic reservation is disabled, minimum value of TB - TA is (pre-)configured.
Observation 4:
· Rel-16 T1 cannot meet the minimum CPS window size restriction.
· No issue is identified if SA is initialized with the all single-slot resources in the selection window as Rel-16 way.
Proposal 4:
· For a resource pool where periodic reservation is disabled,
· T1 is determined based on CPS window as follows.
· n+T1 = n+TB -  - 
· SA is initialized with the all single-slot resources in the selection window as Rel-16.
Observation 5:
· Minimum CPS window size needs to be (pre-)configured also for the case when periodic reservation is enabled; otherwise, CPS window size can be zero-width.
· To ensure the minimum CPS window size, “Y candidate slots” concept is needed with restriction of Y slots selection.
· Any available sensing results based on previous PBPS should be used while new PBPS cannot be triggered.
Proposal 5:
· For a resource pool where periodic reservation is enabled, and for aperiodic transmissions,
· Minimum value of TB - TA is (pre-)configured.
· SA is initialized as a set of Y candidate slots within a selection window.
· Y candidate slots are selected to meet  >= n+TB -  - , where  is the 1st slot of the Y candidate slots.
· If sensing results corresponding to any of SA are available from previous selection trigger, resource exclusion based on these results is performed.
Observation 6:
· NR SL always enables aperiodic reservation. PBPS-only is completely opposite to this rule.
· Packet trigger is predictable for periodic traffic. On top of this assumption, CPS window should be defined such that the size is maximized.
Proposal 6:
· For a resource pool where periodic reservation is enabled, and for periodic transmissions,
· n+TA =   − 31,
· n+TB =  −  − ,
· where  is the 1st slot of the Y candidate slots.
Observation 7:
· When re-evaluation/pre-emption check with periodic-based partial sensing is triggered at slot m,
· If a set of Y candidate slots for the re-evaluation/pre-emption check is selected independently of that in the corresponding resource selection triggered at slot n, quite many slots before slot n become additional monitoring slots. UE shall monitor these slots beforehand.
Proposal 7:
· For re-evaluation/pre-emption check of a resource at UE performing PBPS and CPS,
· The UE uses the same set of Y candidate slots as that determined in the corresponding resource selection.
· Sensing slots for PBPS are the same.
· Sensing slots for CPS includes additionally slots within , where m is a slot index that re-evaluation/pre-emption check is triggered.
Observation 8:
· When UE performing random selection without re-evaluation/pre-emption check is coexistent with UE that performs sensing in a resource pool, achievable communication performance is quite low due to many resource collisions.
Proposal 8:
· For a resource pool where random selection without re-evaluation/pre-emption check is allowed,
· Support either option 1 or option 7.
Observation 9:
· Random selection with re-evaluation/pre-emption check would be beneficial in terms of:
· Reliability. This mechanism avoids resource collisions.
· Power saving. Less slots are monitored compared to full/partial sensing.
Proposal 9:
· Random selection with re-evaluation/pre-emption check is supported.
· When a UE selects at slot n resource(s) randomly from a window of [n+T1, n+T2], the UE monitors slots of [n+1, m−) and performs re-evaluation/pre-emption check at slot m, where
· m+ is the slot index of the selected/reserved resource.
Observation 10:
· It seems that rationales of both mandating sensing during its SL DRX inactive time and not mandating sensing during its SL DRX inactive time are valid. They are mentioned from different perspectives and there is no absolute priority between the different directions. In this case, compromised solution would be necessary.
· (Pre-)configurability and UE capability would be a good compromise.
Proposal 10:
· Introduce a (pre-)configuration parameter to indicate whether sensing during its SL DRX inactive time is mandated or not.
· Introduce a UE capability of whether sensing during its SL DRX inactive time can be performed as mandatory or not.
· If a UE does not support this capability, the UE performing resource selection based on sensing is not allowed to use a resource pool (pre-)configured with a parameter to mandate sensing during its SL DRX inactive time.
Proposal 11:
· In a resource pool where re-evaluation and/or pre-emption check is (pre-)configured with partial sensing or random selection, or for a UE that is (pre-)configured with SL DRX,
· In resource selection after resource identification, UE selects preferentially resource at earlier time in the identified resource set.
[bookmark: _GoBack]
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