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Introduction
In the status report to RAN#94-e meeting, the following remaining open issues on resource allocation for power saving agenda were listed [1]:
· Physical layer aspects on resource allocation to reduce UE’s power consumption including;
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing
· CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
· Sensing and SL CBR measurement during its SL DRX inactive time
· Re-evaluation and pre-emption checking after random selection
· Resource pool segregation for periodically occurring resources
· Random resource selection in pools with mixed RA schemes
· Conditions in which CPS can be disabled in resource (re)selection
In RAN#94-e meeting, it was declared that during the Rel-17 maintenance phase, RAN1 will use the above list of open issues as a starting point for technical discussions. In the previous meetings, some of them have been resolved by RAN1, but there are still some remaining issues which may need further discussions. In this contribution, we would like to further provide our views on these issues.
Remaining issues on partial sensing
· 
Conditions to disable CPS
During the discussion in RAN1#106-e meeting, some companies raised the point to further study the condition under which a UE performs periodic-based and contiguous partial sensing schemes, on the case when the resource (re)selection is triggered by periodic transmissions:
	[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.


In our views, the intention of contiguous partial sensing is to take into account the reserved resources by the aperiodic transmissions, and therefore the contiguous partial sensing should be performed. Even considering the impact of the aperiodic traffic in resource re-evaluation and pre-emption checking phase, it may further cause frequent resource re-selection and resource waste, which is not a smart design. Since aperiodic traffic cannot be disabled in NR-V, it is reasonable to always perform contiguous partial sensing on top of periodic-based partial sensing in a resource pool with reservation for another TB enabled. Based on the long discussion during last meeting, it is very difficult to achieve consensus among companies about whether and under which condition CPS can be disabled in this case, in our companion view, we can also accept FL’s proposal to close the FFS point without any agreement in Rel-17.
[bookmark: OLE_LINK217][bookmark: OLE_LINK218]Proposal 1: RAN 1 should make down-selection b/w the following two alternatives in RAN1# 108-e meeting:
· Alt 1. A UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled.
· Alt 2. The highlighted FFS item from the agreement of RAN1#106-e meeting is closed without any agreement in Rel-17.

Remaining issues on re-evaluation/pre-emption checking
Re-evaluation/pre-emption checking after random selection
During the previous RAN1 meetings, whether to support a UE capable of sensing while selects random selection for resource (re)selection to perform re-evaluation and pre-emption checking was intensively discussed. Unfortunately, no consensus was reached.
[bookmark: OLE_LINK171][bookmark: OLE_LINK210][bookmark: OLE_LINK211]Some opponents argued that the main reason of a UE capable of sensing selects random resource selection is that it strives to save power, and hence it is not valid for the UE to further perform re-evaluation/pre-emption checking; On the other hand, if a UE wants to improve reliability, as it is capable of sensing, it should perform partial sensing for re-evaluation/pre-emption after proceeding the random selection operation. According to the agreement made in RAN1#107-e meeting, when the minimum M slots for CPS cannot be guaranteed, the UE may be up to its implementation to perform random resource selection. Therefore, under specific cases that the arrival package is urgent with tight remaining PDB, a UE capable of sensing can use random selection for resource (re)selection, and then to perform re-evaluation/pre-emption checking to ensure the transmission reliability. During last meeting, an intermediate proposal is made by FL as follow:
	Proposal 7 (III):
· For Type D UEs (i.e., UE capable of sensing),
· Alt. 1: Re-evaluation and pre-emption checking after random selection is enabled/disabled by (pre-)configuration per resource pool.
· Alt. 2: It is up to UE implementation to perform re-evaluation and pre-emption checking (if sl-PreemptionEnable is provided) after random resource selection.


[bookmark: OLE_LINK175]From our point of view, we believe that configuration should be prioritized to enable/disable the UE to do re-evaluation and pre-emption checking after random selection, which can better control the balance between power saving and reliability. When the configuration is absent, it can be up to implementation to decide whether to do re-evaluation and pre-emption checking after random selection. So, we propose to merge the above two alts into one, as follow:
Proposal 2: In a resource pool (pre-)configured with full sensing and/or partial sensing and random resource selection, it can be (pre-)configured for a UE capable of sensing to perform re-evaluation and pre-emption checking (if enabled sl-PreemptionEnable is provided) after random resource selection.
· It is up to UE implementation to perform re-evaluation and pre-emption checking after random resource selection in the absence of this (pre-)configuration
· Re-evaluation and pre-emption checking after random resource selection is subject to UE capability

Re-evaluation/pre-emption checking for periodic transmission
[bookmark: OLE_LINK176][bookmark: OLE_LINK177]During the RAN#107-e meeting, the following agreement was made on re-evaluation/pre-emption checking for periodic transmission:
	[bookmark: _Hlk95146592]Agreement 
[bookmark: OLE_LINK182][bookmark: OLE_LINK183]When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
· During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + ], where  is a slot index of Y candidate slots used in the initial resource (re)selection.
·  is the first candidate slot after slot n+T3.
·  FFS whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin. 
· Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection.  
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
· By default, M is 31 unless (pre-)configured with another value.


[bookmark: OLE_LINK178][bookmark: OLE_LINK179][bookmark: OLE_LINK180][bookmark: OLE_LINK186]There was one remaining issue on whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin. During the discussion in the RAN#107-e meeting, some companies argued that when PHY is asked to do re-evaluation/pre-emption on a set of resources provided by higher layer, it seems no need to consider the Ymin requirement. However, in our views, it is valid to consider such an issue. For example, when the last few selected / reserved resources are towards the end of the remaining Y candidate slots, or the last selected / reserved resource is in the last slot of Y, and they need to be re-selected, there would be very few other slots that the UE could perform resource re-selection from. In such a case, we think that the agreement made on partial sensing for aperiodic Tx can be reused to minimize specification impact, i.e., it is up to UE implementation to include other candidate slots when the number of remaining Y candidate slots is less than a (pre-)configured threshold Ymin.
[bookmark: _Hlk95224683][bookmark: OLE_LINK219][bookmark: OLE_LINK181]Proposal 3: For periodic transmission, when the number of remaining Y candidate slots is less than Ymin, it is up to UE implementation to include other candidate slots for resource re-selection triggered by re-evaluation or pre-emption checking.

Re-evaluation/pre-emption checking for aperiodic transmission
[bookmark: OLE_LINK193][bookmark: OLE_LINK194]During the RAN#107bis-e meeting, the following agreement was made on re-evaluation/pre-emption checking for aperiodic transmission:
	Agreement
When UE is triggered to perform re-evaluation and pre-emption checking for aperiodic transmission (Prsvp_TX=0) in slot n,
· The candidate resource set (SA) is initialized to the remaining Y’ candidate slots that starts from slot  and ends at the last slot of the Y’ candidate slots.
·  is the first candidate slot after slot n+T3.
· UE may perform PBPS for periodic sensing occasions after the resource (re)selection when sl-MultiReserveResource is enabled for the mode 2 Tx resource pool
· It is up to UE implementation
· UE performs CPS starting from at least M consecutive logical slots earlier than  to  slots earlier than . 
· [bookmark: _Hlk95146909]FFS: When the minimum M slots for CPS cannot be guaranteed,
· [bookmark: OLE_LINK187][bookmark: OLE_LINK188]All available sensing results not earlier than n–T0 for the resource pool indicated by higher layer are applied for re-evaluation and pre-emption checking procedures


There was one remaining issue on whether/how to handle the case when the minimum M slots for CPS cannot be guaranteed. In such a specific case, we think that performing random resource selection is not suitable, because UE anyway should do re-evaluation and pre-emption checking based on some sensing results to check whether the pre-selected resources are still inside the candidate resource set. Obviously, random resource selection cannot work for this motivation. Furthermore, it is better to perform CPS within the set of slots starting from at least M consecutive logical slots earlier than  to  slots earlier than  as much as possible to obtain more sensing results, and do re-evaluation and pre-emption checking based on all available sensing results not earlier than n–T0 in this case.
[bookmark: OLE_LINK220][bookmark: OLE_LINK221]Proposal 4: For aperiodic transmission, when the minimum M slots for CPS cannot be guaranteed during performing re-evaluation or pre-emption checking, UE still needs to perform CPS within the set of slots starting from at least M consecutive logical slots earlier than  to  slots earlier than  as much as possible.

Remaining issues on random resource selection
In RAN1#107b-e meeting, issues on random resource selection in a mixed pool was continually 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. At the end of the meeting, an intermediate proposal was updated [2]:
	[bookmark: OLE_LINK195]Proposal 9 (IV):
[bookmark: OLE_LINK191][bookmark: OLE_LINK192]When UE performs random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· A priority threshold value is (pre-)configured for the resource pool, below or equal to which random resource selection is allowed. Note, lower value means higher priority. The (pre-)configured priority threshold can be any of the 8 priority values.



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. In addition, regarding the remaining issue on “a subset of resources”, 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 take the above proposal made by FL as agreement without introducing resource pool partitioning during Rel-17.
[bookmark: OLE_LINK204][bookmark: OLE_LINK205][bookmark: OLE_LINK222][bookmark: OLE_LINK223][bookmark: OLE_LINK224]Proposal 5: When UE performs random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· A priority threshold value is (pre-)configured for the resource pool, below or equal to which random resource selection is allowed. Note, lower value means higher priority. The (pre-)configured priority threshold can be any of the 8 priority values.
· Resource pool partitioning is not supported in Rel-17.

Remaining issues on the impacts of SL DRX
[bookmark: OLE_LINK206][bookmark: OLE_LINK207]Impact on sensing
[bookmark: OLE_LINK208][bookmark: OLE_LINK209]During the RAN#107bis-e meeting, the following agreement was achieved on SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time:
	[bookmark: OLE_LINK196][bookmark: OLE_LINK197]Agreement
Whether UE performs SL reception of PSCCH and RSRP measurement for partial sensing on slots in SL DRX inactive time is enabled/disabled by (pre-)configuration per resource pool when partial sensing is configured in the UE by a higher layer.
· When it is enabled,
· When UE performs periodic-based partial sensing for a given Preserve, UE monitors only the default periodic sensing occasion.
· When UE performs contiguous partial sensing, UE monitors a minimum of M slots for CPS.
· Note, when it is disabled, the UE is not required to perform SL reception of PSCCH and RSRP measurement in SL DRX inactive time.
· Note: no further optimization on the resource (re)selection procedure with regard to SL DRX operation is specified in Rel.17.
· FFS the case when full sensing is configured in the UE by a higher layer



The highlighted FFS part is related to whether this (pre-)configuration for sensing in SL DRX inactive time also applies to full sensing UEs, from our point of view, it is unclear whether a UE can be configured with full sensing and SL DRX, simultaneously, because when full sensing is configured, performance is more important than power saving, therefore, it is meaningless to configure SL DRX for this UE at this time, vice versa. Since the purpose of configuring full sensing and configuring SL DRX is completely opposite, we think this kind of configuration should not be supported.
[bookmark: OLE_LINK225][bookmark: OLE_LINK226]Proposal 6: UE does not expect to be (pre)configured with full sensing and SL DRX at the same time,
· The FFS part related to full sensing case in RAN1#107bis-e should be closed without any agreement.

Impact on resource selection
During the RAN#107bis-e meeting, the impact of SL DRX on resource selection was discussed for several rounds, but unfortunately no agreements have been achieved, an intermediate proposal made by FL was shown in below:
	[bookmark: OLE_LINK212][bookmark: OLE_LINK213]Proposal 2-1 (VII):
When SL DRX active time of RX UE is provided by the higher layer for candidate resource selection,
	·      At least N slots of Y or Y’ candidate slots are to be selected within the provided SL DRX active time when partial sensing is configured in the UE by higher layer, where N is (pre-)configurable from a range of 1 to [10].


· This does not apply to re-evaluation and pre-emption checking (e.g. number of remaining Y orY’ candidate slots is less than N)
· Note (not to be captured in the spec): it is possible that the whole set of Y or Y’ candidate slots are selected within the provided SL DRX active time (e.g., when the provided SL DRX active time covers the entire remaining PDB)
	·     T2 is selected by UE implementation such that at least the first N slots of RSW are to be selected within the provided SL DRX active time when full sensing is configured in the UE by higher layer, where N is (pre-)configurable from a range of 1 to [10].


· This does not apply to re-evaluation and pre-emption checking
· Note (not to be captured in the spec): it is possible that the whole RSW is within the provided SL DRX active time (e.g., when the provided SL DRX active time covers the entire remaining PDB)
	·     The same (pre-)configured N parameter applies to both partial sensing and full sensing cases.
·     The reported subset of the candidate resources within the provided SL DRX active time of RX UE shall satisfy a threshold.


· Option 1: The same higher layer parameter (sl-TxPercentageList) is reused for the ratio / threshold That is, [image: ] number of candidate single-slot resources remaining within the SL DRX active time of the initialized set [image: ] in Step 4) is to be met by using the RSRP threshold increment  in Step 7, where the [image: ] is the total number of candidate single-slot resources of the set [image: ] within the SL DRX active time.
· The UE shall satisfy this new threshold in addition to the remaining minimum [image: ] number of candidate single-slot resources threshold for the whole set [image: ] in Step 7.



[bookmark: OLE_LINK214][bookmark: OLE_LINK215][bookmark: OLE_LINK216]In our view, since PHY needs to guarantee that at least a subset of candidate resources to be reported to MAC layer is within the DRX active time, as agreed in RAN1#107-e meeting, if we do nothing on this issue, physical layer cannot guarantee that the number of reported candidate resources within the active time is sufficient, or even there are no candidate resources at all within the DRX active time of Rx UE. Therefore, we think that at least option 1 in the above proposal should be agreed, based on the mechanism of option 1, PHY can provide enough candidate resources within the DRX active time to MAC layer, and these resources can be used for at least the resource selection of the initial transmission.


Figure 1 Illustration of Option 1

[bookmark: OLE_LINK227]Proposal 7: At least Option 1 in the proposal of last meeting should be agreed to guarantee sufficient candidate resources within DRX active time of Rx UE are reported to MAC layer.

[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss on the remaining open issues on resource allocation for power saving, and the following proposals are provided:
Proposal 1: RAN 1 should make down-selection b/w the following two alternatives in RAN1# 108-e meeting:
· Alt 1. A UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled.
· Alt 2. The highlighted FFS item from the agreement of RAN1#106-e meeting is closed without any agreement in Rel-17.
Proposal 2: In a resource pool (pre-)configured with full sensing and/or partial sensing and random resource selection, it can be (pre-)configured for a UE capable of sensing to perform re-evaluation and pre-emption checking (if enabled sl-PreemptionEnable is provided) after random resource selection.
· It is up to UE implementation to perform re-evaluation and pre-emption checking after random resource selection in the absence of this (pre-)configuration
· Re-evaluation and pre-emption checking after random resource selection is subject to UE capability
Proposal 3: For periodic transmission, when the number of remaining Y candidate slots is less than Ymin, it is up to UE implementation to include other candidate slots for resource re-selection triggered by re-evaluation or pre-emption checking.
Proposal 4: For aperiodic transmission, when the minimum M slots for CPS cannot be guaranteed during performing re-evaluation or pre-emption checking, UE still needs to perform CPS within the set of slots starting from at least M consecutive logical slots earlier than  to  slots earlier than  as much as possible.
Proposal 5: When UE performs random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· A priority threshold value is (pre-)configured for the resource pool, below or equal to which random resource selection is allowed. Note, lower value means higher priority. The (pre-)configured priority threshold can be any of the 8 priority values.
· Resource pool partitioning is not supported in Rel-17.
Proposal 6: UE does not expect to be (pre)configured with full sensing and SL DRX at the same time,
· The FFS part related to full sensing case in RAN1#107bis-e should be closed without any agreement.
Proposal 7: At least Option 1 in the proposal of last meeting should be agreed to guarantee sufficient candidate resources within DRX active time of Rx UE are reported to MAC layer.
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