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Introduction
In last RAN1#107bis-e meeting [1], following agreements/working assumptions were made regarding partial sensing and random resource selection for sidelink power saving.
	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

Final summary in R1-2200724.


In this contribution, we showed views on some remaining issues.
Discussion
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]Partial sensing
0. Minimum number of Y candidate slots
In the WI phase of Rel.14 LTE sidelink, the minimum resource selection window after trigger slot n is [n+4, n+20] which includes 17 subframes, considering some subframes which the UE cannot monitor, it's feasible and reasonable to set minNumCandidateSF as [1, 13] because even the largest candidate value 13 is less than the minimum resource selection window 17.
[bookmark: OLE_LINK2]While in NR sidelink, the resource selection window size depends on subcarrier spacing configuration, RRC parameter T2_min, remaining PDB and UE implementation. The minimum window size is no longer a fixed value as in Rel.14 LTE sidelink. For example, the minimum resource section window may be 1 slots, 2 slots, 3 slots, 8 slots in some cases and any other possible values that determined by subcarrier spacing configuration μ, RRC parameter T2_min, remaining PDB and UE implementation. Only one set of minimum allowed value of Y as LTE cannot work properly for NR sidelink. We think for the value of Y, there could be multiple range sets. For example, each range for different priority, SCS…
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]Proposal 1: Support multiple sets of minimum Y for RRC parameter in high layer.
If the above proposal could not be approved, the configured minimum number of slots may not be satisfied in some cases, e.g., the configured Y is too larger for a resource selection window. A possible approach is to allow UE to regard all the resource within RSW as candidate resources and report them to higher layer (switch to random resource selection), then UE performs re-evaluation for the selected resources provided by higher layer.
[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Proposal 2: If the (pre-) configured minimum Y can not be satisfied, UE performs random resource selection followed by re-evaluation.
0. SL CBR measurement
In last meeting, it’s agreed that 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. Another issue need to be considered is the measurement window definition considering the impact of DRX, i.e., what if the measurement window is overlapped with a DRX inactive duration. In this case, we think the measurement window should be defined by excluding the DRX inactive duration.
Proposal 3: The SL CBR measurement window should be defined by excluding DRX inactive time.
0. DRX impacts on full sensing
An open issue for sensing with DRX is the full sensing case, i.e., how to handle the inactive duration when UE performs full sensing. A first approach from our perspective is that UE could turn awake to monitor SCI to perform sensing in slots with potential reservations within the inactive duration.


For example, assume a reservation SCI is detected in R1 during active duration and the reservation period in associated SCI is P_rx. If (R1 + P_rx, i.e., R2) falls into an inactive duration and also belongs to sensing window. Then UE should keep on monitoring SCI till R2 slot regardless of the off-duration or UE should wake up and perform monitoring at R2 slot only. Based on this, UE could determine whether R3 in resource selection window is reserved by R2 and then further determine whether to exclude R3.
Proposal 4: UE should perform sensing in slot n in inactive duration if a resource in slot n is determined as reserved by a previous SCI.
[bookmark: _GoBack]A second possible approach is not to monitor inactive duration but assume potential reservations in the inactive duration.


For example, if a reservation SCI is detected in R1 and the reservation period by this SCI is P_rx. If (R1+P_rx, i.e., R2) falls into a inactive duration, then R1 + P_tx, R1 + 2*P_rx, …, R1 + Q*P_rx which are located within resource selection window are determined as occupied and excluded from candidate resources when the reservation SCI in R1 also satisfies RSRP threshold. In this case, Q = ⌈"T_scal / P_rx" ⌉, where T_scal = time duration from t_off to t_end, and t_off is the start time of the associated off-duration t_end is the end of resource selection window.
Proposal 5: UE should not perform sensing in inactive duration but assume potential reservations in the inactive duration if the reservation SCI satisfies RSRP threshold and excludes associated resources in the selection window.
Random resource selection
0. Resource collision
In conventional LTE random resource selection mechanism, all the candidate resources within resource selection window will be reported to higher layer for resource selection with equal possibilities. This is because traffic types supported in LTE sidelink are limited and there is not much priorities diversity between different types. In order to reduce interference and protect higher priority traffics in NR sidelink, the resource set reporting in physical layer and resource selection in higher layer could be redesigned as priority based.
[bookmark: OLE_LINK54][bookmark: OLE_LINK58]Proposal 6: Support priority based resource set report and resource selection.
In addition, in LTE random resource selection, whether random resource selection UE should reserve resources for multiple TBs is depending on whether partial sensing is allowed in the resource pool or not. NR sidelink also supports aperiodic traffic, as a consequence, there will be resource pools configured with sl-MultiReserveResource absent to support aperiodic traffic only. So the random resource reservation in LTE needs updates. For example, UE reserves resources for multiple TBs if both partial sensing and random selection are allowed in the pool and sl-MultiReserveResource is configured with {enable}.
Proposal 7: For random resource selection, UE should reserve resources for multiple TBs if partial sensing is allowed in the pool and sl-MultiReserveResource is configured with {enable}.
0. RA scheme selection
In LTE V2X, when both partial sensing and random selection are allowed in a resource pool, it's up to UE's implementation on which one is adopted. In NR V2X, UE enhancement regarding RA scheme selection are worth study for stricter requirements in our view. For example, UE could select partial sensing or random resource selection based on PDB, CBR or traffic priority.
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]Proposal 8: For a resource pool allowing both partial sensing and random resource selection, UE's selection between partial sensing and random resource selection is condition based.
In addition, the conditions to apply random resource selection need further study for a power saving UE. From our understanding, at least for a resource pool configured with random resource selection only, UE should apply random resource selection. However, for a resource pool allowing random resource selection with a combination of partial sensing as discussed above, UE may apply random resource selection based on predefined conditions. One case may be that when a UE performs partial sensing and determines that there is not enough sensing results before resource (re-)selection trigger, e.g., due to a burst of aperiodic traffic's arriving. For more generality, we think a UE could apply random resource selection by resource pool configuration or determines that partial sensing is not applicable considering power limitation, sensing accuracy etc. 
Proposal 9: Conditions to apply random resource selection should include resource pool configuration, power limitation, sensing accuracy etc.
[bookmark: OLE_LINK1]Conclusion
In this contribution, we discussed some open issues and proposed that:
Proposal 1: Support multiple sets of minimum Y for RRC parameter in high layer.
Proposal 2: If the (pre-) configured minimum Y can not be satisfied, UE performs random resource selection followed by re-evaluation.
Proposal 3: The SL CBR measurement window should be defined by excluding DRX inactive time.
Proposal 4: UE should perform sensing in slot n in inactive duration if a resource in slot n is determined as reserved by a previous SCI.
Proposal 5: UE should not perform sensing in inactive duration but assume potential reservations in the inactive duration if the reservation SCI satisfies RSRP threshold and excludes associated resources in the selection window.
Proposal 6: Support priority based resource set report and resource selection.
Proposal 7: For random resource selection, UE should reserve resources for multiple TBs if partial sensing is allowed in the pool and sl-MultiReserveResource is configured with {enable}.
Proposal 8: For a resource pool allowing both partial sensing and random resource selection, UE's selection between partial sensing and random resource selection is condition based.
Proposal 9: Conditions to apply random resource selection should include resource pool configuration, power limitation, sensing accuracy etc.
Reference
[1] Chairman's note of RAN1#107bis-e.


5 / 5

Microsoft_Visio___.vsdx



R1
R2
R3
Active duration
Inactive duration
Active duration
Sensing if R1 is detected



image2.emf
R1 R2 R4

Active duration Inactive duration Active duration

R3

Assume potential reservations

t_off

t_on

t_end


Microsoft_Visio___1.vsdx


R1
R2
R4
Active duration
Inactive duration
Active duration
R3
Assume potential reservations
t_off
t_on
t_end



image1.emf
R1 R2 R3

Active duration Inactive duration Active duration

Sensing if R1 is detected


