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Introduction
In the last e-meeting RAN1-106e, the following agreements on the issues of partial sensing mechanism of SL Mode2 have been reached.
	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

[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 this contribution, we will present our considerations on the issues of partial sensing mechanism of NR V2X according to the discussions in last e-meeting, and provide the proposals accordingly. 
[bookmark: OLE_LINK1]Discussions 
[bookmark: _Hlk84011765]Timing relationship in re-evaluation and pre-emption checking using partial sensing 
It has been agreed to support periodic-based partial sensing and contiguous partial sensing schemes for resource re-evaluation and pre-emption. The timing relationships for partial sensing-based resource re-evaluation on the selected occasion and the periodic reserved occasion are shown in Fig.1 and Fig.2, respectively. 
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Fig. 1 Timing relationships for partial sensing-based resource re-evaluation on the selected occasion based on the resource selection result.
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FIG. 2 Timing relationships for partial sensing-based resource re-evaluation on the periodic reserved occasion.
[bookmark: _Hlk84010588]Assuming the selected occasion or periodic reserved occasion is at slot T, the sensing occasion with most recent periodic-based partial sensing is T-Preserve, where Preserve is one of the periodicities configured by the network. Whether including the second most recent periodic-based partial sensing occasion is FFS. Sensing occasion with contiguous partial sensing is starting from slot T-32. 
Proposal1: For re-evaluation and pre-emption checking with partial sensing on the selected occasion or periodic reserved occasion at slot T:
(1) sensing occasion with most recent periodic-based partial sensing is T-Preserve, where Preserve is one of the periodicities configured by the network;
(2) sensing occasion with contiguous partial sensing is starting from slot T-32.

Collision problem in partial sensing
there is a collision problem issue caused by the miss-detection on the candidate partial sensing occasions due to pre-emption. For example, as shown in Fig.3, assuming that UE1 sends SCI on resource R1 indicating resources R2 and R3 for retransmission, and resources R4, R5 and R6 for next period reservation. UEs with partial sensing mechanism and taking R5 as the candidate selected resource Ty will detect candidate sensing resources of R2 and R4 to determine whether R5 is occupied or not. However, the resources of R2 and R4 might be pre-emptied by other UE, and thus UE1 will not transmit any signals on R2 and R4. The neighbours of UE1 will miss-detect SCIs on R2 and R4 and decide that R5 is not reserved by any other UEs. As a result, a collision may happen on R5 among UEs which miss-detect R2 and R4 and UE1. Solution is in need for such collision problem in the partial sensing mechanism.
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FIG. 3 Example of miss-detection on candidate partial sensing resource.
Observation1: For partial sensing, collision problem can be caused by the miss-detection on the candidate sensing occasion due to pre-emption.
Proposal2: It is suggested to study the solution for the collision problem caused by the miss-detection on the candidate partial sensing occasion due to pre-emption.

Configuration of k in periodic-based partial sensing 
Based on current resource selection mechanism of NR mode2, it can only reserve resources of next period for periodical data transmission. As a result, for periodic-based partial sensing, it is enough to sense the most recent sensing occasion for a given reservation periodicity before the resource selection trigger n or candidate resource Y for most cases. However, it is only applied to the resource pool for Mode2 which is not shared Mode1 in our observation. Because if the resource pool is shared between Mode1and Mode2 and periodical resource reservation is supported for both modes, multiple periods of resource need to be reserved and indicated for Mode1. As a consequence, a UE in Mode2 needs to sense multiple occasions for a given reservation periodicity associated to the candidate selected resource. That is to say, one value of k is necessary to be configured for determining the candidate periodic-based sensing occasion for the shared resource pool. If it is restricted that resource reservation for next period is not supported for Mode1in the shared resource pool, the configuration of k would be the same as the case that the resource pool is exclusive for Mode2. 
Observation2: The configuration of k for periodic-based partial sensing is related to whether the resource pool is shared between Mode1 and Mode2, and whether periodic resource reservation is supported for Mode1 in the shared resource pool. 
Proposal3: It is suggested to clarify whether the resource pool is shared between Mode1 and Mode2, and whether periodic resource reservation is supported for Mode1 in the shared resource pool, when to configure k. 

Impact on DRX from contiguous partial sensing
As for the impact on DRX from contiguous partial sensing, the timer drx-HARQ-RTT-Timer should be set according to the duration of contiguous partial sensing, since the time from HARQ feedback to the TB retransmission depends on the time cost for channel sensing in Mode2 to select resources for retransmission. Therefore, the length of timer drx-HARQ-RTT-Timer can be set at least larger than the duration of contiguous partial sensing (TS) to reduce the energy cost at the SL RX side, as shown in Fig.4. Moreover, if the length of drx-HARQ-RTT-Timer at the SL RX side is set to be TS, the parameter of TS shall be informed to SL RX from SL TX through SCI since the duration of contiguous partial sensing might change according to the PDB.


FIG.4 drx-HARQ-RTT-Timer configuration based on the duration of contiguous partial sensing.
Observation3: The length of timer drx-HARQ-RTT-Timer in SL DRX is related to the duration of contiguous partial sensing when SL TX adopts contiguous partial sensing to select resource for retransmission. 
Proposal4: FFS the length determination of drx-HARQ-RTT-Timer based on the duration of contiguous partial sensing. 

Random selection mechanism 
Note that random selection mechanism is introduced for UE without capability of sensing and for the aperiodic traffic transmission with stringent PDB. For UE without capability of sensing, random selection mechanism is the only way of channel access, and thus setting a priority threshold in allowing random selection in Option1 is not feasible in this case. For the aperiodic traffic transmission with stringent PDB, if UE has not any prior sensing information, we think it is better to set a priority threshold here to avoid pre-empting the resources of other UEs with higher priority. And in the pool mixed with random selection and sensing-based resource selection, we suggest using one bit in SCI to indicate whether random selection would be adopted for resource re-evaluation and pre-emption checking.  
Observation4: Conditions of random selection mechanism should set separately for UEs with and without sensing capabilities.  
Proposal5: For random selection mechanism:
(1)  for UEs without any sensing capability, a separate resource pool only for random selection mechanism is suggested. 
(2)  for UEs with sensing capability, Option1 is supported. one bit in SCI to indicate whether random selection would be adopted for resource re-evaluation and pre-emption checking is suggested. 

Conclusions
In this contribution, we have presented our considerations on the issues of partial sensing mechanism of NR V2X and put forward the following observations and proposals:
Proposal1: For re-evaluation and pre-emption checking with partial sensing on the selected occasion or periodic reserved occasion at slot T:
(3) sensing occasion with most recent periodic-based partial sensing is T-Preserve, where Preserve is one of the periodicities configured by the network;
(4) sensing occasion with contiguous partial sensing is starting from slot T-32.
Observation1: For partial sensing, collision problem can be caused by the miss-detection on the candidate sensing occasion due to pre-emption.
Proposal2: It is suggested to study the solution for the collision problem caused by the miss-detection on the candidate partial sensing occasion due to pre-emption.
Observation2: The configuration of k for periodic-based partial sensing is related to whether the resource pool is shared between Mode1 and Mode2, and whether periodic resource reservation is supported for Mode1 in the shared resource pool. 
Proposal3: It is suggested to clarify whether the resource pool is shared between Mode1 and Mode2, and whether periodic resource reservation is supported for Mode1 in the shared resource pool, when to configure k. 
Observation3: The length of timer drx-HARQ-RTT-Timer in SL DRX is related to the duration of contiguous partial sensing when SL TX adopts contiguous partial sensing to select resource for retransmission. 
Proposal4: FFS the length determination of drx-HARQ-RTT-Timer based on the duration of contiguous partial sensing. 
Observation4: Conditions of random selection mechanism should set separately for UEs with and without sensing capabilities.  
Proposal5: For random selection mechanism:
(3)  for UEs without any sensing capability, a separate resource pool only for random selection mechanism is suggested. 
(4)  for UEs with sensing capability, Option1 is supported. one bit in SCI to indicate whether random selection would be adopted for resource re-evaluation and pre-emption checking is suggested.
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