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1. Introduction
The following agreements on resource allocation for power saving were made in RAN1 #107bis-e meeting.
	Agreement
When UE is configured to perform partial sensing by a UE higher layer (including when SL DRX is configured), SL RSSI is measured in slots where the UE performs partial sensing and PSCCH/PSSCH reception over the SL CBR measurement window defined in Rel-16. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured.
· If the number of SL RSSI measurement slots is below a (pre-)configured threshold, a (pre-)configured SL CBR value is used.

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 . 
· FFS: When the minimum M slots for CPS cannot be guaranteed,
· 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

Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure and re-evaluation/pre-emption checking triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· For minimum size M of the CPS monitoring window [n+TA, n+TB]:
· By default, M is 31 unless (pre-)configured with another value
· The range of (pre-)configured M is from 0 (working assumption) to 30

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,
· T1 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4.
· No update to specification is necessary due to this agreement
· Note: The selected Y’ slots do not overlap with the sensing window

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



In this contribution, we discuss the resource allocation schemes for UE power saving, including the possible impact of sidelink DRX on the resource allocation. According to the last RAN plenary meeting guide, we suggest to focus on the remaining essential issues in this meeting for the completion of the sidelink enhancement WI.
2. Remaining essential issues
One of the remaining issues is to define the range of M values for contiguous partial sensing window. There were discussions on whether to allow no contiguous partial sensing by configuring the invalid values for M. As per agreement, the start and the end of the contiguous partial sensing window is determined as . From technical point of view, M value smaller than  does not make sense because it causes the end of the contiguous partial sensing window to equal or to precede the start of that. If such values are configured as M value, it may cause UE malfunction so the relevant clarification is needed. The reasonable UE operation may be not performing the contiguous partial sensing in this case. With this clarification, the WA on the range of M value is confirmed. The above range of M values and the clarification on the relevant operation should be applied for both periodic and aperiodic transmission case.
Proposal 1: The WA on the range of (pre-)configured M value from 0 to 30 for the aperiodic transmission (Prsvp_TX=0) is confirmed with clarification that the values from 0 to (Tproc0+Tproc1) correspond to no contiguous partial sensing operation.
Proposal 2: The range and the meaning of (pre-)configured M value for the periodic transmission (Prsvp_TX ≠0) are same as those for the aperiodic transmission.
In resource (re)selection procedure, the candidate resource set to be reported to MAC layer for random resource selection is determined in the same way as in LTE-V2X random resource selection. That is, the candidate resource set consists of all the single-slot resources within the resource selection window.
Proposal 3: For random resource selection, the candidate resource set  is the set of all the single-slot-resources in the resource selection window.
It is difficult to capture the agreement made in RAN1#107-e on the candidate resource selection within SL DRX active time into the resource (re)selection procedure in the specification because the agreement is of high level concept. So more details on the concrete relevant procedure needs to be determined. The first issue would be the number of transmissions during the active time. If only a single transmission is possible during the active time, one failure of the reception (DTX) during the active time may cause the TB reception impossible because the active time cannot be extended for RX UE to receive all other transmissions during inactive time. So multiple transmissions during the active time is much safer option. The number of transmissions during the active time can be determined either by UE implementation or by network (pre-)configuration. There were the relevant discussions in the last meeting on this issue, and we can down-select one from those two options.
Proposal 4: When SL DRX active time of RX-UE is provided by the higher layer for candidate resource selection, TX-UE selects at least Z candidate resources belonging to the active time within TX-UE’s resource selection window.
· Alt 1. The value Z is determined by , where X is sl-TxPercentageList defined in Rel.16 and  is the total number of candidate resources in the indicated active time.
· Alt 2. The value Z is provided by a higher layer of TX-UE.
The second issue would be to determine the procedure on selecting candidate resources for multiple transmissions during the active time. One of the way is to reuse the resource (re)selection procedure based on RSRP threshold increment as defined in Rel.16 NR V2X. The only difference is the target range where the candidate resources are selected is the active time instead of the entire resource selection window. UE will satisfy the candidate resource ratio X within the active time. The target resource ratio X defined in REl.16 NR is reused. The other way is to let UE to select the required number of candidate resources by UE implementation. In this way, UE is expected to select the candidate resources considering the interference to other UE’s transmission.
Proposal 5: Down-select the method for determining the Z candidate resources within the indicated active time.
· Alt 1. The Z candidate resources are selected within the indicated active time based on the step 4) to 7) in Rel-16 TS 38.214 Sec. 8.1.4 with replacing  with .
· Alt 2. The Z candidate resources are selected by UE implementation.
The last issue is related to the application of the procedure for the candidate resources selection in SL DRX to the existing resource (re)selection procedure. A simplest way to reduce the specification work is to add additional procedure on top of the existing procedure. That is, after UE performed step 7) to satisfy the target resource ratio X over the entire resource selection window, additional step of satisfying the required number of the candidate resources within the active time can be performed. With this approach, the existing resource (re)selection procedure is not impacted.
Proposal 6: The UE satisfies Z number of candidate resources threshold within the active time, after satisfying the existing  number of candidate resources threshold for the whole set  in Step 7.
One of the remaining issue is to update the step 6c) according to the partial sensing operation. First, it is needed to separate the UE operation in step 6c) for full sensing and partial sensing case. For the partial sensing case, the reference timing n’ needs to be updated to the timing of the first candidate slot subject to UE processing time, from slot n in full sensing case. The last point is related to Tscal value, which was the resource selection window length T2 in full sensing case. But in partial sensing case, the effective resource selection window length is the span of the candidate slots. Therefore, the Tscal value needs to be updated as the gap between the first and the last candidate slot. The resultant text for proposal is provided in Proposal 8 below.
Proposal 7: Step 6c) in Rel-16 TS 38.214 Sec. 8.1.4 is updated for partial sensing as follows.
	c)	the SCI format received in slot or the same SCI format which, if and only if the 'Resource reservation period' field is present in the received SCI format 1-A, is assumed to be received in slot(s)  determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . 
When UE performs full sensing,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of msec.
When UE performs partial sensing,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if  belongs to the set , otherwise slot  is the first slot after  belonging to the set ; otherwise .  is set to , which is converted to units of msec.


In Rel. 15 LTE-V2X, when SL resource pool is configured to allow both partial sensing base and random resource selection, and once a resource is randomly selected for periodic transmission, the random selected resource is periodically re-used according to the semi-persistent resource reservation procedure. This is to avoid unnecessary random resource selection for each TB transmission, and to allow a full-sensing UE to avoid the P-UE’s randomly selected resources. The same principle is reused for NR-V2X random resource selection procedure.
Proposal 8: In a resource pool where both partial sensing and random resource selection are allowed, when UE selects to use random resource selection for periodic transmission, the randomly selected resource is periodically reserved for Cresel transmissions, as same as in LTE-V2X operation.
3. Conclusion
In this contribution, the remaining essential issues of the resource allocation schemes for UE power saving were discussed. The following proposals were made as a conclusion.
Proposal 1: The WA on the range of (pre-)configured M value from 0 to 30 for the aperiodic transmission (Prsvp_TX=0) is confirmed with clarification that the values from 0 to (Tproc0+Tproc1) correspond to no contiguous partial sensing operation.
Proposal 2: The range and the meaning of (pre-)configured M value for the periodic transmission (Prsvp_TX ≠0) are same as those for the aperiodic transmission.
Proposal 3: For random resource selection, the candidate resource set  is the set of all the single-slot-resources in the resource selection window.
Proposal 4: When SL DRX active time of RX-UE is provided by the higher layer for candidate resource selection, TX-UE selects at least Z candidate resources belonging to the active time within TX-UE’s resource selection window.
· Alt 1. The value Z is determined by , where X is sl-TxPercentageList defined in Rel.16 and  is the total number of candidate resources in the indicated active time.
· Alt 2. The value Z is provided by a higher layer of TX-UE.
Proposal 5: Down-select the method for determining the Z candidate resources within the indicated active time.
· Alt 1. The Z candidate resources are selected within the indicated active time based on the step 4) to 7) in Rel-16 TS 38.214 Sec. 8.1.4 with replacing  with .
· Alt 2. The Z candidate resources are selected by UE implementation.
Proposal 6: The UE satisfies Z number of candidate resources threshold within the active time, after satisfying the existing  number of candidate resources threshold for the whole set  in Step 7.
Proposal 7: Step 6c) in Rel-16 TS 38.214 Sec. 8.1.4 is updated for partial sensing as follows.
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Proposal 8: In a resource pool where both partial sensing and random resource selection are allowed, when UE selects to use random resource selection for periodic transmission, the randomly selected resource is periodically reserved for Cresel transmissions, as same as in LTE-V2X operation.
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