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1. Introduction
In this contribution, we will provide our view on the essential maintenance issues of power saving resource allocation that need to be resolved.

2. Discussion
2.1   Conditions for performing partial sensing operation
The following agreements were made by RAN1 to define the condition(s) of performing PBPS and CPS. Here, the wording of “partial sensing” itself means both PBPS and CPS (i.e., no distinction between PBPS and CPS). We think that in case of PBPS, even if all the conditions listed in the agreement below are satisfied, TX UE may not perform it by the wording of “potentially” (marked with yellow). For example, this behaviour should be allowed for the case where TX UE does not have data of periodic transmission (e.g., having only data of aperiodic transmission) even when the three conditions in the agreement below are met. On the other hand, in case of CPS, if all the conditions listed in the agreement below are satisfied, TX UE needs to perform it. 

	· Agreement made in RAN1#104bis-e meeting:
· When periodic-based partial sensing is potentially performed by UE in a mode 2 Tx resource pool provided by higher layer, at least all of the followings are met:
· Periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing configured by higher layer in the UE

· Agreement made in RAN1#106-e meeting:
· Conditions in which contiguous partial sensing is performed by UE, when at least all of the followings are met:
· L1 [is expected to be or] is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool
· FFS: When the trigger will be received by L1
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing is configured by higher layer in the UE



However, according the grey-marked contents below captured from Section 8.1.4 of TS 38.214, it seems that these behaviours of TX UE mentioned above are not properly specified. 

	The resource reservation interval, , if provided, is converted from units of msec to units of logical slots, resulting in  according to clause 8.1.7.
When the resource pool is (pre-)configured with allowedResourceSelectionConfig including full sensing, and full sensing is (pre-)configured in the UE by higher layers, the UE performs full sensing.
When periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is (pre-) configured in the UE by higher layer, the UE performs periodic-based partial sensing. 
When a UE is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is configured by higher layer, the UE may perform contiguous partial sensing.



Proposal 1: 
· TX UE is allowed not to perform PBPS operation if all of the following conditions are met but there is no data of periodic transmission (e.g., having only data of aperiodic transmission).
· Periodic reservation for another TB (sl-MultiReserveResource) is enabled for resource pool
· Resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing
· Partial sensing is configured by higher layer
· Adopt the following TP for Section 8.1.4 of TS 38.214 (i.e., the modified part is marked in red):

	When periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is (pre-) configured in the UE by higher layer, the UE may performs periodic-based partial sensing. 



Proposal 2: 
· TX UE performs CPS operation if all of the following conditions are met.
· Physical layer is triggered by higher layer to report resources for resource (re-)selection in a mode 2 TX resource pool,
· Resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, 
· Partial sensing is configured by higher layer
· Adopt the following TP for Section 8.1.4 of TS 38.214 (i.e., the modified part is marked in red):

	When a UE is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is configured by higher layer, the UE may performs contiguous partial sensing.



2.2   Selection of Y’ candidate slots in aperiodic transmission
As per the yellow-marked parts of the agreements below, we think that when TX UE selects Y’ candidate slots for the resource (re-)selection of aperiodic transmission, those for which the corresponding PBPS and/or CPS results are available are selected first, and if the total number of selected Y’ candidate slots is less than the (pre-)configured threshold, it is up to TX UE’s implementation how to includes other Y’ candidate slots (e.g., additionally selecting Y candidate slots with no corresponding PBPS and/or CPS results until the threshold is satisfied).

	· Agreement made in RAN1#107-e meeting:
· 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,
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min,
· How UE includes other candidate slots is up to UE implementation
· 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 starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M is 31 unless (pre-)configured with another value, where M is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M from a TBD lowest value up to 30
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation



However, after checking the relevant contents in Section 8.1.4 of TS 38.214 (see the grey-marked parts below), it seems that this behaviour of TX UE mentioned above is missing. 

	1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  for UE performing periodic-based partial sensing correspond to one candidate single-slot resource, or in a set of Y' candidate slots within the time interval  for UE performing contiguous partial sensing if Prsvp_TX=0, correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
[bookmark: _Hlk26190437]-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs contiguous partial sensing and if , if the number of candidate single-slot resources  is smaller than , it is up to UE implementation to include other candidate slots.
The total number of candidate single-slot resources is denoted by .



Proposal 3: 
· Adopt the following TP for Section 8.1.4 of TS 38.214 (i.e., the modified part is marked in red) in order to capture the missing agreement related to the selection of Y’ candidate slots in aperiodic transmission:

	1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  for UE performing periodic-based partial sensing correspond to one candidate single-slot resource, or in a set of Y' candidate slots within the time interval  for UE performing contiguous partial sensing if Prsvp_TX=0, correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs contiguous partial sensing and if , the UE selects a set of candidate single-slot resources with corresponding PBPS and/or CPS results (if available) and if the number of candidate single-slot resources  is smaller than , it is up to UE implementation to include other candidate slots.
The total number of candidate single-slot resources is denoted by .



3. Conclusion
In this contribution, we discussed the essential maintenance issues of power saving resource allocation that need to be resolved. The following proposals are given.

Proposal 1: 
· TX UE is allowed not to perform PBPS operation if all of the following conditions are met but there is no data of periodic transmission (e.g., having only data of aperiodic transmission).
· Periodic reservation for another TB (sl-MultiReserveResource) is enabled for resource pool
· Resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing
· Partial sensing is configured by higher layer
· Adopt the following TP for Section 8.1.4 of TS 38.214 (i.e., the modified part is marked in red):

	When periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is (pre-) configured in the UE by higher layer, the UE may performs periodic-based partial sensing. 



Proposal 2: 
· TX UE performs CPS operation if all of the following conditions are met.
· Physical layer is triggered by higher layer to report resources for resource (re-)selection in a mode 2 TX resource pool,
· Resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, 
· Partial sensing is configured by higher layer
· Adopt the following TP for Section 8.1.4 of TS 38.214 (i.e., the modified part is marked in red):

	When a UE is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool, the resource pool is (pre-)configured with allowedResourceSelectionConfig including partial sensing, and partial sensing is configured by higher layer, the UE may performs contiguous partial sensing.



Proposal 3: 
· Adopt the following TP for Section 8.1.4 of TS 38.214 (i.e., the modified part is marked in red) in order to capture the missing agreement related to the selection of Y’ candidate slots in aperiodic transmission:

	1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource for UE performing full sensing, in a set of Y candidate slots within the time interval  for UE performing periodic-based partial sensing correspond to one candidate single-slot resource, or in a set of Y' candidate slots within the time interval  for UE performing contiguous partial sensing if Prsvp_TX=0, correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet delay budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
-	 is selected by UE where .
-	 is selected by UE where . When the UE performs contiguous partial sensing and if , the UE selects a set of candidate single-slot resources with corresponding PBPS and/or CPS results (if available) and if the number of candidate single-slot resources  is smaller than , it is up to UE implementation to include other candidate slots.
The total number of candidate single-slot resources is denoted by .
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