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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 the agreement from RAN1#105-e, the working assumption is confirmed and the FFS bullet (in RED) is closed without any agreement.
	Agreement from RAN1#105-e:
· For the k value in periodic-based partial sensing for resource (re)selection,
· By default, the UE monitors the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots subject to processing time restriction.
· If (pre-)configured, UE additionally monitors periodic sensing occasions that correspond to a set of values which can be (pre-)configured with at least one value
· (Working assumption) Possible values correspond to the most recent sensing occasion for a given reservation periodicity before the resource (re)selection trigger slot n or the first slot of the set of Y candidate slots, and the last periodic sensing occasion prior to the most recent one for the given reservation periodicity are included.
· FFS: whether/which other values and details of the (pre-)configuration (e.g. max number of values or sensing occasions)
· FFS: whether a value denotes a specific occasion to monitor or the earliest occasion to start the monitoring.
· FFS relationship between periodic-based partial sensing occasions and SL-DRX
· Note:
· This is for the case when the resource (re)selection triggering slot n is expected by UE



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 () in slot n, TA and TB for the CPS monitoring window is defined according to one of the followings:
· [bookmark: _Hlk85108137]n+TA is M logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots.
· By default, M is 31 unless (pre-)configured with another value.

R1-2110479	FL summary for AI 8.11.1.1 – resource allocation for power saving (before 4th GTW)	Moderator (OPPO)

Agreement
For the periodic sensing occasion(s) (PSO(s)) that a UE needs to additionally monitored in PBPS, it shall be (pre-)configured jointly for all Preserve values.
· The UE is not required to monitor PSOs earlier than n–T0 if the UE is triggered to do resource (re)selection in slot n, where T0 is (pre-)configured 

Agreement
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, TA and TB for CPS monitoring window and a candidate resource set (SA) is initialized according to potentially one of the following approaches (final decision in RAN1#107-e). Other approaches are not precluded and the details in each approach can still be updated.
· Approach 1: (SA is initialized based on at least slots with PBPS and/or CPS results and guarantee a minimum of M slots for CPS)
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· FFS how to handle the case if the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min without dropping the aperiodic transmission
· FFS whether the Y’ candidate slots for aperiodic transmission is the same as the Y candidate slots in PBPS for periodic transmission of another TB(s)
· FFS whether/how to prioritize/select resources based on partial sensing results.
· FFS: How to select Y’ in case of CPS only
· 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 for a minimum of M consecutive logical slots before ty0, where ty0 is the first slot of the selected Y’ candidate slots.
· FFS: By default, M is 31 unless (pre-)configured with another value, or M is (pre-)configured based on transmission priority
· FFS the range of (pre-)configured M from a TBD lowest value up to 30
· FFS: how to handle the case when the minimum M slots for CPS cannot be guaranteed
· FFS: RSW in case of CPS only
· Approach 2: (SA is initialized based on all candidate single-slot resources and guarantee a minimum of M slots for CPS)
· Candidate resource set (SA) is initialized to the set of all candidate single-slot resources in [n+TB+Tproc,0+Tproc,1, n+T2], where TB is selected by the UE such that length of [n+TB+Tproc,0+Tproc,1, n+T2] ≥ T2min.
· Tproc,0, Tproc,1 are in units of physical time/slots
· FFS whether/how to prioritize/select resources based on partial sensing results (if PBPS is performed).
· For the CPS monitoring window [n+TA, n+TB]:
· TA = X
· FFS value X for TA including X=1 and negative value
· TB is selected such that UE has sensing results for a minimum of M consecutive logical slots before the start of (n+TB+Tproc,0+Tproc,1).
· FFS: By default, M is 31 unless (pre-)configured with another value, or M is (pre-)configured based on transmission priority
· FFS the range of (pre-) configured M from a TBD lowest value up to 30
· FFS: how to handle the case when the minimum M slots for CPS cannot be guaranteed
· Approach 3: (independent approach for different case)
· When UE additionally performs periodic-based partial sensing in the resource pool, the above Approach 1 applies.
· When UE does not perform periodic-based partial sensing in a resource pool that does not allow resource reservation for another TB, the above Approach 2 applies.

Working Assumption
In a resource pool (pre-)configured to enable partial sensing, when UE is configured with partial sensing by its higher layer, the resources for which the UE performs re-evaluation and/or pre-emption checking are for the initial transmission and retransmissions of every TB according to Rel-16 specification based on partial sensing results.
· Same as in Rel-16, for periodic transmission, re-evaluation check is not applied to the resources that have been signalled in current period or previous periods, except that it is up to UE implementation whether to apply re-evaluation check to the resources in non-initial reservation period that have been signalled neither in the immediate last nor in the current period.
· The resource in the main bullet is the set of resources (r0,r1,r2,…) and/or the set of resources (r0',r1',r2',…)  for re-evaluation and/or pre-emption checking, respectively, which has been agreed in RAN1 #106-e.




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 
Candidate resource set (SA) determination for contiguous partial sensing
In our observation, CPS can be applied by a UE for two different cases. Case1 is for channel monitoring cooperating with PBPS to avoid conflict caused by aperiodic transmissions from other UEs. Case2 is for channel monitoring for aperiodic transmission triggered by the UE itself. 
In Case1, the way on how to set the channel monitoring window [n+TA, n+TB] has been agreed in RAN1#106be, that “n+TA is M logical slots earlier than slot , and n+TB is  slots earlier than , where  is the first slot of the selected Y candidate slots of PBPS, and ,  are in units of physical time/slots.” And in Case1, there is no need for resource selection for aperiodic transmission and thus how to set the RSW i.e., [n+T1, n+T2] is out of scope here.  
In Case2, from our view, the resource selection procedure for aperiodic transmission based on CPS can be independent with the procedure for periodic transmission based on PBPS. Therefore, the channel monitoring window [n+TA’, n+TB’] and the RSW [n+T1’, n+T2’] in Case2 are subject to the PDB related to the aperiodic transmission, not correlating to the channel monitoring window [n+TA, n+TB] of CPS and candidate resources set for PBPS in Case1. It thus should apply Approach 2 based method that the candidate resource set (SA) for CPS is initialized based on all candidate single-slot resources in the RSW [n+T1’, n+T2’]. As shown in Fig.1, the minimum number of slots in window [n+TA’, n+TB’], i.e., M’ is not the same as the parameter M in Case1 and the two parameters can be configured separately. Generally, the resource selection in Case2 can be based on the sensing results of CPS and PBPS (if available).  
[image: ]
Fig. 1 Timing relationship of CPS for aperiodic transmission triggered by the UE itself.
Observation1: The timing relationship of CPS in a UE for aperiodic transmission tiggered by the UE itself is quite different from the timing relationship of CSP for avoiding conflict from aperiodic transmission from other UEs in cooperation with PBPS.
Proposal1: For CPS applied for aperiodic transmission tiggered by the UE itself, propose to use Approach 2 to determine the candidate resource set (SA) and configure the minimum number of slots in the [n+TA’, n+TB’] based on the PDB. 
[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.2 and Fig.3, respectively. 
[image: ]
Fig. 2 Timing relationships for partial sensing-based resource re-evaluation on the selected occasion based on the resource selection result.

[image: ]
FIG. 3 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. 
Proposal2: 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.4, 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.
[image: ]
FIG. 4 Example of miss-detection on candidate partial sensing resource.
Observation2: For partial sensing, collision problem can be caused by the miss-detection on the candidate sensing occasion due to pre-emption.
Proposal3: 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. 
Observation3: 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. 
Proposal4: 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.5. 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.5 drx-HARQ-RTT-Timer configuration based on the duration of contiguous partial sensing.
Observation4: 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. 
Proposal5: 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.  
Observation5: Conditions of random selection mechanism should set separately for UEs with and without sensing capabilities.  
Proposal6: 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
[bookmark: _GoBack]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:

Observation1: The timing relationship of CPS in a UE for aperiodic transmission tiggered by the UE itself is quite different from the timing relationship of CSP for avoiding conflict from aperiodic transmission from other UEs in cooperation with PBPS.
Proposal1: For CPS applied for aperiodic transmission tiggered by the UE itself, propose to use Approach 2 to determine the candidate resource set (SA) and configure the minimum number of slots in the [n+TA’, n+TB’] based on the PDB.

Proposal2: 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.

Observation2: For partial sensing, collision problem can be caused by the miss-detection on the candidate sensing occasion due to pre-emption.
Proposal3: 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.

Observation3: 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. 
Proposal4: 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. 

Observation4: 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. 

Observation5: Conditions of random selection mechanism should set separately for UEs with and without sensing capabilities.  
Proposal6: 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.
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