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Introduction

At RAN1#106-e, RAN1 made the following conclusions and agreements [1].

	
Agreement
In periodic-based partial sensing, UE monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction is performed as part of resource (re)selection.

Agreement
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

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. 

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 

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

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

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 this contribution, we discuss our views on resource allocation to reduce power consumption of UEs.


Discussion
Remaining issues in periodic-based partial sensing
Additional monitoring occasions not in (pre-)configured Preserve
At RAN1#105e, for periodic-based partial sensing (PBPS), if there is a single set of preserved values can be (pre-)configured, where the set of preserve values are restricted to a subset of the (pre-)configured set sl-ResourceReservePeriodList. But a UE by implementation may also monitor other sl-ResourceReservePeriodList values not part of the restricted subset. Particularly the UE may additionally monitor occasions corresponding to P_RSVP_Tx. Whether the monitoring can be mandatory is still FFS. We think this functionality should be mandatory to avoid persistent collision that a power saving UE may occupy a periodic resource (the period is P_RSVP_Tx), which has already been occupied by another UE with the same period. 
[bookmark: _Ref79154538]Proposal 1: When performing periodic-based partial sensing for periodic transmission, UE should monitor occasions corresponding to P_RSVP_Tx when the set of Preserve values don’t include P_RSVP_Tx.

Identification of Y candidate slots (within resource selection window)
In LTE V2X, HARQ without feedback is enabled, and a power saving UE needs to decide candidate slots and associated partial sensing slots for the initial transmission and retransmissions of a specific TB. The maximum number of HARQ (re)transmissions in LTE V2X can be (pre-)configured up to 2. However, in Rel-16 V2X, this maximum number has been extended up to 32. In order to accommodate the variation in the maximum number of HARQ (re)transmissions, at least in periodic-based partial sensing, PHY should provide some flexibility in the numbers of candidate slots and corresponding partial sensing slots. In the current spec, the maximum number of HARQ (re)transmissions, which is highly related to priority and CBR, is not indicated to PHY explicitly. Therefore, the UE may associate the number of candidate slots to priority and/or CBR, so that maximum number of HARQ (re)transmissions can be satisfied.
[bookmark: _Ref79154599]Proposal 2: When performing periodic-based partial sensing, UE should determine the minimum number of candidate slots based on the priority and/or CBR value.

Resource (re)selection process in resource pool with reservation for another TB enabled (PBPS+CPS) 
Another problem discussed in the RAN1#105e meeting is whether periodic-based partial sensing and contiguous partial sensing (CPS) use the same selection window and candidate slots for initial resource selection, at least for periodic transmission when a resource (re)selection procedure is triggered. We think it is not necessary to preclude that periodic-based partial sensing and contiguous partial sensing use different selection windows and/or candidate slots at the current stage. Therefore, we have following proposals.
[bookmark: _Ref79154613]Proposal 3: When a resource (re)selection procedure is triggered for periodic transmission, available resources set SA can be initialized from Y candidate slots defined by periodic-based partial sensing. If contiguous partial sensing results are available in resource (re)selection procedure, they can be applied in resource exclusion procedure.  

Random resource selection in a resource pool with mixed RA schemes 
At RAN1#106e, the following four options were agreed for random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection.
· 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
Regarding the Option 2, since we have concerns for the existing priority handling mechanism and such mechanism change may affect RAN2, the Option 2 should be deprioritised. We think Option 1 could be a straight forward scheme in terms of a pre-emption control performed by the priority threshold. In addition, we also think 1-bit field in the SCI indicating that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking should be optionally available to make sure avoiding any collisions regardless of any priorities.
[bookmark: _Ref83973968]Proposal 4: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, 
· 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 (option 1).
· In addition, 1-bit field in the SCI indicating that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking should be optionally configured (option 7).

Pre-emption and re-evaluation checking for partial sensing
In Rel-17 partial sensing, re-evaluation is performed at the time before T3 from the first selected resource in slot m, and pre-emption check is performed at the time before T3 from the already reserved resource in slot m. The sensing results for re-evaluation and pre-emption checking should contain PBPS sensing information. As slot m for re-evaluation and pre-emption is determined after resource selection procedure, so slot m is unpredictable. If we trigger slot m to perform resource re-evaluation and pre-emption independently, the candidate slots Y’ are newly selected and different from the candidate slots Y in the corresponding slot n resource selection procedure. Then UE will monitor many slots for re-evaluation and pre-emption. So we think PBPS for re-evaluation and pre-emption is same with PBPS for resource selection to reduce power consumption.
But when a UE conducts the same periodic-based partial sensing for resource re-selection caused by re-evaluation and/or pre-emption checking, we are afraid that the number of candidate slots may be not enough for resource re-selection like figure 1. In figure 1, the purple blocks are candidate resource set Y, and in slot m-T3, we conduct pre-emption checking, if collision is found, then the candidate resource for re-selection is purple resources in blue dotted box. We can see, the candidate resource for re-selection is little.

[image: ]
Figure1 PBPS for partial sensing re-evaluation and pre-emption checking

To solve this candidate resource shortage problem and avoid collision with aperiodic transmission, CPS can be used for re-evaluation and pre-emption checking to provide more candidate resource for resource selection. When slot n trigger resource selection, CPS in [n+TA, n+TB] performed. And then slot m trigger resource re-evaluation and pre-emption, CPS in [n+TB, Mmax-T3-Tproc,0] performed and provide more sensing information and candidate resource for resource re-selection caused by re-evaluation and pre-emption like figure 2. In figure 2, the yellow part is CPS for initial resource selection triggered in slot n, we need keep CPS for more slots, like the green part, then we can have more candidate resource between slot [Mmax+T1, Mmax+T2]. Mmax is the last pre-emption checking resource indicated by higher layer.

[image: ]
Figure2 CPS for partial sensing re-evaluation/pre-emption checking

[bookmark: _Ref83974015]Proposal 5: For partial sensing re-evaluation and pre-emption checking, CPS should extend to Mmax-T3-Tproc,0 to increase the candidate resource set for resource re-selection.

SL-DRX in power saving RA schemes
For a partial sensing RA scheme, a sensing window could be determined by a UE according to UE implementation, based on RRC (pre-)configuration. To perform effective sensing operation (i.e. to avoid meaningless sensing window during DRX OFF state or meaningless DRX ON state without a sensing operation), a UE operating based on a partial sensing RA scheme should determine a partial sensing window considering an ON state of DRX operation.
[bookmark: _Ref79154656]Proposal 6: A UE based on partial sensing RA scheme should determine a partial sensing window considering an ON state of DRX operation.


Conclusion
Proposal 1: When performing periodic-based partial sensing for periodic transmission, UE should monitor occasions corresponding to P_RSVP_Tx when the set of Preserve values don’t include P_RSVP_Tx.
Proposal 2: When performing periodic-based partial sensing, UE should determine the minimum number of candidate slots based on the priority and/or CBR value.
Proposal 3: When a resource (re)selection procedure is triggered for periodic transmission, available resources set SA can be initialized from Y candidate slots defined by periodic-based partial sensing. If contiguous partial sensing results are available in resource (re)selection procedure, they can be applied in resource exclusion procedure.
Proposal 4: For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection,
· 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 (option 1).
· In addition, 1-bit field in the SCI indicating that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking should be optionally configured (option 7).
Proposal 5: For partial sensing re-evaluation and pre-emption checking, CPS should extend to Mmax-T3-Tproc,0 to increase the candidate resource set for resource re-selection.
Proposal 6: A UE based on partial sensing RA scheme should determine a partial sensing window considering an ON state of DRX operation.

Reference
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image1.png
tyr <Py

peﬁodic—f)ased [ A
resource selection trigger

B ————————

ty Py

selection window

n+T;

candidate slots
Ll

el

Il

ol

1!

et

rr

1 m-Tym

n+T,

time




image2.png
periodic-based
partial sensing slots r

ource selection trigger selection window for PBPS

PDB

candidate slots

0T,

tyr <Py

time




