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1) Introduction
In RAN1#106-e meeting, power saving mechanisms for sidelink were discussed and the agreements and conclusion achieved are captured in [1]. In this contribution, we will continue discussing the following aspects of resource allocation for power saving in Release 17 eSL.
· Remaining issues in PBPS (Section 2.1)
· PBPS + CPS for periodic transmission (Section 2.2)
· PBPS + CPS for aperiodic transmission (Section 2.3)
· CPS only for aperiodic transmission (Section 2.4)
· Random resource selection (Section 2.5)
· Re-evaluation and pre-emption checking (Section 2.6)
· SL-DRX (Section 2.7)
· Congestion control (Section 2.8)
2) Discussion
2.1. Remaining issues in PBPS
In NR sidelink, both periodic and aperiodic traffics are supported. In order to support the periodic traffic transmission and possibly the aperiodic traffic as well, the following agreement is achieved specifically on periodic-based partial sensing in RAN1#105-e:
	Agreement:
· 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



Remaining open issues for periodic-based partial sensing will be discussed in this section.
1) Selection of Y candidate slots
In LTE-V partial sensing, it is up to UE implementation to select Y number of candidate slots within a resource selection window (RSW), where Y should be equal to or larger than a configured minimal number of slots. As agreed in RAN1#104-e, same principle / approach has been taken for the periodic-based partial sensing in NR sidelink. However, one remaining open issue relating to the Y candidate slots is how to define / determine the range of Ymin number of slots that can be (pre-)configured. In principle, the number of Y candidate slots should be selected based on, for example, number of (re)transmissions, PDB and CBR. One way to do this is by setting / selecting proper Ymin values based on transmission priority level so that there would be sufficient number of available resources for selection at the MAC layer. In LTE-V, the number of (re)transmission per TB is always 2 and the remaining PDB can always assume to be 100ms for P2X. As such, the setting of Ymin is not that crucial for dedicated P2X resource pools. Furthermore, BSMs for P2X traffic could be mostly the same priority level. Therefore, the Ymin value range did not take into account of transmission priority. But for NR sidelink, P2X is not the only traffic type that need to be supported, consider other use cases in public safety and commercial applications with different priority levels. For example, a higher Ymin value for higher priority transmissions.
Proposal 1: For the selection of Y candidate slots,
· The agreed (pre-)configured range of values for the minimum number of Y candidate slots (Ymin) should be based on L1 transmission priority to ensure sufficient resources for high priority transmissions.
2) Remaining issues of k values when it is (pre-)configured
From last meeting’s discussion on determining the k values in periodic-based partial sensing, some agreements were reached, but there were still several remaining issues left to be resolved. 
1. The working assumption (WA): 
In the last meeting, a compromise agreement on the (pre-)configuration of k value was reached that at least one value of k can be (pre-)configured where the UE should perform monitoring of additional periodic sensing occasion on top of the most recent one (before slot n or first slot of Y subject to processing time restriction). Possible k values that can be (pre-)configured include the most recent one and the one before that (commonly known as k=1 and 2) are agreed as a working assumption. As discussed previously, the most recent sensing occasion (k=1) would contain the most updated / up to date periodic resource reservation information for a given reservation periodicity in the resource pool. UE monitoring in other k value / sensing occasions would only obtain out dated information, which would not be helpful in terms of detecting periodic reservation. However, to account for slots in which the UE may perform other UL and SL transmissions in the most recent sensing occasion, and therefore skipped sensing (i.e., due to half duplex issue), some simulation results showed that the PRR performance can be further improved when UE additionally monitors sensing occasions correspond to k=2.
Based on the above reasonings behind the WA, it would be sufficient for a UE to detect all of most up to date / updated periodic reservations in the resource pool and perform resource exclusion based on these. Any additional values would simply be wasteful in term of UE processing power consumption. Therefore, the maximum number of sensing occasions should be 2 and no values other than the ones in the existing WA should be added.
2. FFS: whether a value denotes a specific occasion to monitor or the earliest occasion to start the monitoring
As discussed in the above point, if k is (pre-)configured, it should contain only k = 1 and/or 2, where at least sensing occasions correspond to k=1 are mandated to be monitored by the UE. And therefore, when k=2 is (pre-)configured, the UE is required to monitor sensing occasions for both k=1 and k=2. As such, if the k=2 is configured, then it denotes the earliest occasion to start the monitoring.
However, if the group agrees to include k values more than the ones in the existing WA (which we don’t see the need), for example k=4, then it should denote a specific periodic sensing occasion to monitor (e.g, k=1 and 4), for power saving.

Proposal 2: For the k values in periodic-based partial sensing, 
· When k value(s) is (pre-)configured, the working assumption on the possible values should be confirmed. No other k value other than the most recent periodic sensing occasion and the last occasion prior to that for a given reservation periodicity is necessary to detect SPS reservations.
· If the working assumption (i.e., k = 1 and 2) is confirmed and no other k values are introduced, the (pre-)configured value (e.g., k = 2) denotes the earliest occasion to start the monitoring.
2.2. PBPS + CPS for periodic transmission 
In RAN1#106-e, technical discussion on the operation for PBPS and CPS has started to merge based on the type of sidelink resource pool (whether sl-MultiReserveResource is configured or not) and the type of sidelink transmission (periodic or aperiodic) for which a resource (re)selection procedure is triggered. In general, it is a common understanding in RAN1 that when a resource (re)selection procedure is triggered for periodic transmission in a sidelink resource pool with sl-MultiReserveResource configured, it is expected that both PBPS and CPS should be performed by the Tx-UE to detect SPS and dynamic reservations from other UEs, respectively. In this regard, the following agreement was made in RAN1#106-e.
	[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



The main purpose of performing contiguous partial sensing between [n+TA, n+TB] is to detect dynamic resource assignments in SCI of up to 32 slots in the provided resource pool for transmission. And since the dynamic resource assignment is always indicated independent to the “resource reservation period” field in SCI, contiguous partial sensing should be always performed regardless of traffic type (aperiodic or periodic transmission). Therefore, as long as the physical layer (L1) is triggered for a resource (re)selection procedure in a mode 2 Tx pool, the UE should perform contiguous partial sensing when partial sensing is configured by UE’s higher layer. Furthermore, in order to ensure there is sufficient amount of CPS monitoring results for detecting dynamic resource assignments prior to the resource (re)selection, a minimum number of M consecutive logical slots / length for the CPS monitoring should be performed by the UE.
If resource (re-)selection trigger in slot n is for transmission of a periodic traffic (i.e., ) as the case in the above cited agreement, UE selects Y candidate slots within a RSW and monitors periodic sensing occasions in advance. Before the first slot of the selected Y slots (), UE should additionally perform contiguous partial sensing to detect dynamic resource assignment/reservations in SCI from other UEs, which is similar to re-evaluation and pre-emption checking in R16. As slot n is predicable in this case, UE would be able to perform contiguous partial sensing for slots even before slot n. Specifically, CPS monitoring window [n+TA, n+TB] in this case would be

 or , where the selection of  is up to UE implementation
If the intended target/destination receiver UE (Rx-UE) is configured with sidelink DRX and the time location of the DRX ON duration timer is known to the UE, it is further assumed that the DRX ON duration timer overlaps with the resource selection window of the triggered resource (re)selection procedure for at least a minimum of N slots. In this case, the set of Y candidate slots should be selected to overlap with at least N slots of the DRX ON duration timer of the Rx-UE.
Proposal 3: For a resource (re)selection procedure triggered by periodic transmission () in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled,
· , where  is the first slot of the set of Y candidate slots.
·  or , where the selection of  is up to UE implementation.
· When the time location of sidelink DRX ON duration timer of the intended target Rx-UE is known in L1, it is assumed that there is at least a minimum of N slots of the DRX ON duration timer overlaps with the RSW. In this case, the set of Y candidate slots in PBPS should be selected to overlap with at least N slots of the DRX ON duration timer of the Rx-UE.
2.3. PBPS + CPS for aperiodic transmission
The following agreement was reached in the last meeting (RAN1#106-e).
	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



For a resource (re)selection procedure triggered by aperiodic transmission () in a mode 2 resource pool periodic reservation for another TB (sl-MultiReserveResource) enabled, as the title of this section suggested, both PBPS and CPS should be performed by the UE to detect SPS and dynamic resource reservations. As such, if the UE already has an existing set of periodically occurring Y candidate slots in the same mode 2 resource pool (e.g., from a different resource (re)selection procedure trigger) and some or all of the existing set of Y slots are located within / overlapped with the RSW of the current resource (re)selection trigger, then these overlapping slots should have a higher priority to be used for the current resource (re)selection since full PBPS results are expected to be available for these overlapping slots. CPS monitoring window can be always determined to be just before the first slot of these overlapping slots. And the candidate resource set (SA) should be initialized considering these overlapping slots as well. In this sense, the UE should not determine a new set of Y candidate slots within the RSW when the UE has an existing set of Y candidate slots possibly from a different resource (re)selection procedure trigger. Otherwise, if it is allowed for the UE to have multiple sets of Y candidate slots whenever aperiodic transmission is triggered, it becomes very complex to determine an appropriate CPS monitoring window considering different set of Y slots could be scattered in different parts of the RSW.
Proposal 4: The UE does not determine a new set of Y candidate slots within the RSW when the UE has an existing set of Y candidate slots in the same mode 2 Tx pool, for example from a different resource (re)selection procedure trigger.
· FFS the case whether the UE selects a new set of Y candidate slots within the RSW when the UE does NOT have an existing set of Y candidate slots in the same mode 2 Tx pool.

To determine  and  values for the CPS monitoring window and the initialization of a candidate resource set (), generally there can be 3 different schemes:
Scheme 1: A fully optimized approach where the CPS monitoring window and the initialization of a candidate resource set () is dependent on whether there is at least  number of slots from an existing set of Y candidate slots fall / located within the RSW of the current resource (re)selection procedure. Specifically,
When the UE has an existing set of Y candidate slots in the same mode 2 Tx pool and the number of slots from the existing Y candidate slots located within or overlapped with the RSW is at least equal to the configured Ymin for PBPS, the candidate resource set (SA) should be initialized to these overlapping slots only. And the CPS monitoring window should be determined as: 
, where  is the first slot of an existing Y candidate slot located within the RSW.
 or , where the selection of  is up to UE implementation.
When the number of slots from the existing Y candidate slots located within or overlapped with the RSW is less than the configured Ymin for PBPS, the UE determines the CPS monitoring window as:
 and , where  is selected by UE implementation and M is the minimum number of consecutive logical slots / length for the CPS monitoring window.
Then the candidate resource set (SA) is initialized to the set of all candidate single-slot resources within the remaining RSW between () and ().
For this fully optimized approach, if the intended target Rx-UE is configured with SL-DRX and the DRX ON duration timer should be taken into account in determining the CPS monitoring window and initializing the candidate resource set (), the whole derivation will become very complicated and very difficult to specify. If SL DRX configuration is not to be considered as part of resource (re)selection procedure in L1, it is then still possible to adopt this scheme.
Scheme 2: A minimum time criteria-based approach where several timing related criteria are defined and the UE should try to fulfill these criteria when determining the CPS monitoring window [n+TA, n+TB] and initializing the set of candidate resources ().
Criterion 1: Candidate resource set () is initialized to overlap with at least N slots of SL-DRX ON duration of the target/destination Rx-UE.
Criterion 2: CPS monitoring window has a minimum length of M slots and a maximum length of 31 slots. That is, .
Criterion 3: Candidate resource set () is initialized to overlap with at least  number of slots of an existing set of Y candidate slots.
For scheme 2, if SL-DRX is not configured for the intended target Rx-UE, criterion 1 would not need to be fulfilled. This means only criterion 2 and 3 should be considered by the UE. The target is at least one of these criteria should be met by the UE. 
Scheme 3: The simplest approach could be always performing CPS at the beginning at the RSW and initializing the set of candidate resources () for the entire remaining RSW, regardless of whether the intended target Rx-UE is configured with SL-DRX and the time location and number of the existing set of Y candidate slots located within the RSW. That is,
 and , where  is selected by UE implementation and M is the minimum number of consecutive logical slots / length for the CPS monitoring window, and
the candidate resource set () is initialized to the set of all candidate single-slot resources within the remaining RSW between () and ().
In scheme 3, the UE only needs to select the value for  to adjust the CPS monitoring window length and at the same time the amount / size of the candidate resource set (). With this, the UE can flexibly determine and include N overlapping slots of SL-DRX ON duration timer and  slots from an existing set of Y candidate slots in the remaining RSW.
Proposal 5: It is proposed for RAN1 to further discuss the described 3 schemes in determining the CPS monitoring window and initializing the candidate resource set () when aperiodic transmission is triggered in a mode 2 resource pool periodic reservation for another TB (sl-MultiReserveResource) enabled.
· If the simplest approach is to be adopted, Scheme 3 is recommended, without needing to consider the effect of SL-DRX and whether there are at least  number of slots from an existing set of Y candidate slots.
2.4. CPS only for aperiodic transmission
The following agreement was reached in the last meeting (RAN1#106-e).
	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 



For the case when UE performs only 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, it is probably seen the simplest operation out of all the partial sensing RA schemes. Therefore, the solution mechanism in determining the CPS monitoring window ( and  values) and initializing the set of candidate resources () should be kept simple and consistent with the previous two operating scenarios as much as possible.
One of the first remaining FFS issues is related to the definition / details of the resource selection window (RSW) between [n+T1, n+T2]. Different from the previous two scenarios involving also PBPS, which already has an agreed RSW to be the same as the one adopted in Rel-16. For the case of CPS only operation, the time location / definition for T1 could be changed due to it is assumed that CPS will always be performed after the resource (re)selection trigger and followed by the set of candidate resources (). Therefore, there was a suggestion in the last meeting that the time location for T1 could be re-defined, different from the Rel-16 definition, which was  . In our view, we don’t see the need to change the definition of T1 for the following 3 reasons.
1. When SL-DRX is configured for the Rx-UE, the DRX ON duration timer could be anywhere within the remaining PDB. In order to take into account when the DRX ON duration occurs at the beginning / right after the triggering slot n, therefore, it is necessary and best to keep the current definition of T1 so that transmission resources can be selected right away without needing to wait for CPS to finish.
2. In terms of specification work, we will need to rediscuss the starting time location for the resource selection window again to ensure the new definition is correct and accurate in all operating scenarios. Furthermore, RAN1 will also need to introduce a new definition / time location for T1 in the specification, for which we have not been able to identify any technically essentiality to do so, besides creating more confusion in the spec.
3. For the case of PBPS + CPS with aperiodic transmission, the solution is likely to introduce the concept of “remaining RSW”. Therefore, by keeping the same T1 definition for this case, the same concept of “remaining RSW” can be also reused. In fact, if the T1 definition is kept the same in this case, it is then possible to design a solution that is common for multiple cases. 
Proposal 6: For the case of UE performing CPS only for aperiodic transmission, the definition of T1 should be kept the same as that used in Rel-16, due to consideration of DRX ON duration timer could be located right at the beginning / immediately after the triggering slot n, additional specification work to introduce a new definition of T1, and a common solution design can be used in multiple cases. 

To determine  and  values for the CPS monitoring window and the initialization of a candidate resource set (), generally there can be 2 different schemes which are very similar to the previous scenario of PBPS+CPS for aperiodic transmission. 
Scheme 1: A minimum time criteria-based approach where several timing related criteria are defined and the UE should try to fulfill these criteria when determining the CPS monitoring window [n+TA, n+TB] and initializing the set of candidate resources ().
Criterion 1: CPS monitoring window has a minimum length of M slots and a maximum length of 31 slots. That is, .
Criterion 2: The remaining RSW has a minimum length of  such that .
Criterion 3: Candidate resource set () is initialized to overlap with at least N slots of SL-DRX ON duration of the target/destination Rx-UE.
For scheme 1, if SL-DRX is not configured for the intended target Rx-UE, criterion 3 would not need to be fulfilled. This means only criterion 1 and 2 should be considered by the UE. The target is at least one of these criteria should be met by the UE. 
Scheme 2: The simple approach is to always perform CPS at the beginning at the RSW (right after the triggering slot n) and initializing the set of candidate resources () for the entire remaining RSW, regardless of whether the intended target Rx-UE is configured with SL-DRX. That is,
 and , where  is selected by UE implementation and M is the minimum number of consecutive logical slots / length for the CPS monitoring window, and
the candidate resource set () is initialized to the set of all candidate single-slot resources within the remaining RSW between () and ().
In scheme 2, the UE only needs to select the value for  to adjust the CPS monitoring window length and at the same time the amount / size of the candidate resource set (). With this, the UE can flexibly determine and include at least N overlapping slots of SL-DRX ON duration timer and  slots in the remaining RSW.
Proposal 7: It is proposed for RAN1 to further discuss the described 2 schemes in determining the CPS monitoring window and initializing the candidate resource set () when aperiodic transmission is triggered in a mode 2 resource pool periodic reservation for another TB (sl-MultiReserveResource) disabled.
2.5. Random resource selection
In RAN1#104-e and #105-e meetings, random resource selection was agreed to be supported for both periodic traffic and aperiodic traffic [2]:
	Agreements:
· Random resource selection is applicable to both periodic and aperiodic transmissions
· FFS conditions for random resource selection

Agreement:
· For random resource selection,
· Reuse the maximum distance separation of 32 logical slots for a HARQ retransmission resource reserved by a prior SCI for the same TB, which was defined in R16 for full sensing operation.
· SL HARQ feedback enabled transmission is supported (FFS applicable conditions if any)
· The minimum HARQ feedback time gap (Z) shall be respected between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected.
· FFS the impact of resource collision when random resource selection is performed by a UE which does not perform sensing / re-evaluation and pre-emption checking in a resource pool with mixed RA schemes (e.g., for low priority or any priority transmissions).
· Including study potential solution(s) if the impact is not negligible (e.g. threshold based, raising priority, minimum time gap, pattern based, a priori SCI reserving initial transmissions, resource pool partitioning, and etc.).



During RAN1#105-e meeting, the next level of details, potential performance issues and enhancements relating to random resource selection by UEs that do not perform sensing (i.e., Type-A and Type-B UEs without PSCCH reception capability) were discussed extensively. In this section, we provide discussions and our views on some of the design aspects and issues relating to random resource selection.

1) Re-evaluation and pre-emption checking for randomly selected resources (especially for low priority transmissions and UEs with SL reception/sensing capability)
[bookmark: _Hlk71172974]In R16, re-evaluation of pre-selected resources and pre-emption checking for reserved resources are supported to further enhance the reliability of SL communication in NR. Especially for a low priority transmission, it is vital for the UE to detect any potential collision and re-select its resource(s) to avoid collision that would cause interference to other high priority ones. This is particularly important if low priority resources were initially selected randomly or with limited sensing (e.g., due to short PDB of an aperiodic TB or power saving mode). Therefore, for UEs with SL reception / sensing capability, re-evaluation and pre-emption checking shall be performed even when random resource selection was used by the UE during the initial selection.
Proposal 8: For UEs with SL reception / sensing capability, re-evaluation and pre-emption checking shall be performed even when random resource selection was used by the UE during the initial selection.

2) Random selection for low priority transmission in a resource pool with mixed RA schemes
In power saving RA, it is allowed for all Type-A, Type-B (without sensing capability) and Type-D (with sensing capability) UEs to perform random resource selection in a resource pool that allows random RA. Reasons for a Type D UE to perform random resource selection could be due to several factors, such as small PDB, power saving state, and etc., although it is capable of receiving PSCCH and measuring RSRP. But after the random resource selection, the Type D UE is still be able to perform re-evaluation and pre-emption checking to avoid transmission collision. In this section, the main focus is on the issue of random resource selection of Type-A and Type-B UE that are not capable of performing re-evaluation and pre-emption checking, and thus, they cannot actively re-select resources if their low priority transmissions collide with others.
In the last RAN1#106-e meeting, the following possible solutions are agreed to be considered and down-selected in this meeting.
	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



The original / main issue of Type A and B UEs that do not perform sensing / receiving PSCCH at all is the inability of performing re-evaluation and pre-emption checking in a resource pool with mixed RA scheme (including at least random selection and full/partial sensing). When a Type-A or B UE performs random resource selection for a low priority transmission, it is likely for the low priority transmission to collide with another transmission with higher priority, since the UE is not capable of re-evaluation and pre-emption checking. For the higher priority transmission, the transmitting UE will not perform resource re-selection even if the potential collision is detected. In our understanding, any technical solution to resolve this issue is an optimization work attempting to improve the PRR performance of the system, as simulation results have been provided in the past showing that there is no serious performance issue for UEs with and without sensing capability to coexist in a same resource pool. Therefore, in our view, if any technical solution to be specified to resolve this issue should be as simple as possible with a minimal specification change.
For the proposed Option 1, in our understanding, it is simply a scheme to allow random resource selection to be performed only for transmission with a priority level above a certain threshold in a mixed resource pool, such that a lower priority transmission selected with full/partial sensing would actively avoid or perform re-selection to avoid collision during re-evaluation and pre-emption checking. With this solution, it is assumed that random resource selection for lower priority transmissions (below the threshold or outside the range) would be performed in a resource pool which allows only random selection. Therefore, the amount of specification work involves only (pre-)configuring a priority threshold or a range of priority values.
For Option 2, the basic idea is to artificially increase the priority level for transmissions based on random resource selection such that other transmissions with lower priority based on full/partial sensing will actively avoid or perform re-selection to avoid collision during re-evaluation and pre-emption checking. In order to achieve this effect / goal, the mechanism is to artificially increase the priority to a certain pre-defined or (pre-)configured level and indicates the new priority in the 1st stage SCI. At the same time, in order for the Rx UE to obtain the original priority level for the purpose of QoS flow in the higher layer, there could be several different methods as indicated in the following FFS sub-bullets. However, it should be noted that this option will not work well with legacy UEs operating in the same resource pool, since they will treat the artificial priority level as the “real/original” priority in the QoS flow.
· Scheme 1: The original L1 priority would still be indicated in the 1st or 2nd stage SCI using a new field. Since 3 bits would be required for the new filed and the not required for resource sensing purpose, it is likely the new field should be included in the 2nd stage SCI.
· Scheme 2: A 1-bit field in the SCI (1st or 2nd stage) indicates that the UE is performing random resource selection. In scheme 2, it is assumed the artificial priority indicated in the 1st stage SCI is increased by a fixed or (pre-)configured offset amount. For example, if the original priority value is 4 and the fixed/configured priority offset value is 3, then the artificial priority value would be 1 in this case. In another example, if the original priority is 8 then the artificial priority will be 5. For the Rx UE to obtain the original priority, it simply adds the fixed/configured priority offset value to the received artificial one. However, the problem with this scheme is that, if the original priority is 2 or 3 and the indicated artificial one is 1 (being the highest priority), then the end priority value derived by the Rx UE would be 4 (instead of 2 or 3).
· Scheme 3: To resolve the problem in scheme 2, the scheme 3 directly provides the mapping / offset value in the SCI with a new field, such that it would not result in priority mis-alignment between Tx and Rx UEs. But it is our understanding that this new / extra field will require at least 2 bits (instead of the just 1 bit in scheme 2).
For Option 7, simply a 1-bit field is added in the 1st stage SCI indicating the transmission is based on random resource selection such that all other UEs (performing sensing) would automatically / by default exclude all random selected resources during their resource (re)selection and re-evaluation/pre-emption checking processes. Although simple, but the same legacy UE problem similar to Option 2 also exist for this option. If additional restriction should be placed on allowing legacy UEs to coexist in the same resource pool with R17 random selection UEs, then we will create a new resource fragmentation problem which is also not desirable.
Proposal 9: For both Option 2 and 7, there exist a backward compatibility problem that legacy R16 UEs do not understand a new / artificial priority level and/or a new field in SCI. Therefore, our preference is either Option 1 or 12 for random selection in a resource pool with mixed RA schemes.
2.6. Re-evaluation and pre-emption checking
In RAN1#106-e, the following agreements were achieved for re-evaluation and pre-emption checking. 
	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.



In NR-V2X Rel-16, re-evaluation and/or pre-emption checking (when sl-PreemptionEnable is provided and enabled) is performed for pre-selected and reserved SL resource by the TX UE to avoid Tx collision with higher priority transmissions. This procedure is done in every transmission period (if resources are periodically reserved). The same procedure should be applied to Rel-17 NR SL configured with partial sensing. If re-evaluation and pre-emption checking is only performed for the first period, that will cause performance loss. 
The PRR performance and power consumption reduction results are shown in Figure 1 (detailed simulation setting is in Appendix A). For the PRR performance, it shows that performing pre-emption/re-evaluation checking in every transmission period has better performance compared to performing pre-emption/re-evaluation checking in first period only. For the power consumption, performing pre-emption/re-evaluation checking in first period can save more power. While when compared to full sensing, periodic-based partial sensing can save more than 91% of total power. The additional power consumption for performing pre-emption/re-evaluation checking in every period is marginal. Therefore, we propose that pre-emption and re-evaluation checking should be performed for every transmission period.
Furthermore, there has been also suggestion in the past that re-evaluation on pre-selected resources can be enabled/disabled by (pre-)configuration, similar to that for pre-emption checking. As can be seen in the results provided in Figure 1, it is expected that PRR performance of UE not performing re-evaluation and pre-emption checking at all will be worse than just doing it for the first period only (green curve). Since already justified from simulation results that it is beneficial to perform re-evaluation and pre-emption in every transmission period without incurring a significant power consumption cost, there seem to be no need to have (pre-)configurability for enabling/disabling for resource re-evaluation. It is expected that re-evaluation is to be performed for all pre-selected resources as per the existing Rel-16 behavior. 
Proposal 10: 
· Re-evaluation and pre-emption checking should be performed for every TB / reservation period.
· There is no benefit of disabling resource re-evaluation by (pre-)configuration in both PRR performance and reducing the power consumption cost.
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Figure 1
As captured in the above, the agreement made in the last RAN1#106-e meeting states that both PBPS and CPS are supported in re-evaluation and pre-emption checking when a UE is configured for perform partial sensing. It should be noted that in PBPS for resource (re)selection, UE monitors at least one periodic sensing occasion (PSO) before the first slot of the selected set of Y candidate slots subject to processing time restriction per (pre-)configured reservation periodicity. For some small reservation periodicities, timing locations of the corresponding PSOs may fall in between the triggering slot n and the first slot of Y, which are still required to be monitored for resource (re)selection. Similarly, PSOs may be also located after the first slot of Y for some  slots according to  and these should still be monitored by the UE as part of PBPS for re-evaluation and pre-emption checking to detect periodic reservation from other UEs after the first slot of Y. Therefore, it is suggested that the same PBPS process for resource (re)selection (including the selection of k and Preserve values) should be followed by the UE to monitor PSOs for re-evaluation and pre-emption checking.
For the detection of dynamic resource reservations, the UE should continue performing CPS after the first slot of Y as per agreement. Specifically, for each pre-selected / reserved resource in slot m, the UE should monitor up to 31 slots prior to the resource. The CPS monitoring window in this case for re-evaluation and pre-emption checking would be [, ], where m is the slot index among and 
Proposal 11: On re-evaluation and pre-emption checking for pre-selected / reserved resources, 
· The same PBPS process for resource (re)selection (including the selection of k and Preserve values) should be followed by the UE to monitor periodic sensing occasions after the first slot of the selected set of Y candidate slots for re-evaluation and pre-emption checking.
· On CPS for re-evaluation and pre-emption checking, UE monitors up to 31 slots before slot m, where m is the slot index among and  The CPS monitoring window would be [, ].

When performing re-evaluation/pre-emption checking, UE determines resource selection window as Rel-16 NR SL, i.e., The resource selection window is [n+T1, n+T2], and T1 and T2 are defined in the same way as in Rel-16 NR-V2X according to step 1. If there are Y1 slots within the resource selection window, the candidate resource set (SA) should be initialized at least based on the Y1 slots, where Y1 slots, if available, belong to Y pre-selected slots for periodic-based partial sensing and within the resource selection window. Additionally, more slots can be selected within resource selection window to initialize SA to reduce interference. 
One illustration is shown in Figure 2. resource selection is triggered at slot n, Y slots are pre-selected for periodic-based partial sensing. The candidate resource set is initialized based on the Y slots. Resource A and B are selected based on sensing results, as shown in Figure 2 (a). Pre-emption checking is performed for resource B at slot m-T3, the resource selection window is determined by m-T3 as legacy pre-emption procedure. Considering only 2 slots among Y preselected slots remain in the resource selection window which will cause server interference if only these 2 slots are used to initialize SA, therefore, more slots can be selected to initialize SA, as shown in Figure 2 (b). 
For the candidate resources within resource selection window of re-evaluation/pre-emption checking, UE can perform resource exclusion based on available periodic-based partial sensing and/or contiguous partial sensing results. For example, for the Y1 slots within the resource selection window, there is PBPS and CPS sensing results so that the resource exclusion on Y1 slots can be based on PBPS and CPS sensing results. For the new selected slots (as shown in blue slots in Figure 2 (b)), since they are selected at slot m-T3, there is no PBPS sensing results before slot m-T3. If there is PBPS and CPS sensing results, which is between slot m-T3 and the selected slots, before these slots, the resource exclusion can be based on the sensing results.
Proposal 12: If re-evaluation or pre-emption checking is triggered at slot n:
· The resource selection window is [n+T1, n+T2], and T1 and T2 are defined in the same way as in Rel-16 NR-V2X according to step 1
· If there are Y1 slots within the resource selection window, the candidate resource set (SA) should be initialized at least based on the Y1 slots, where Y1 slots, if available, belong to Y preselected slots for PBPS.
· It supports to select more slots in addition to Y1 slots within resource selection window to initialize SA.
· For the candidate resources within SA, UE can perform resource exclusion based on available periodic-based partial sensing and/or contiguous partial sensing results


Figure 2
2.7. SL-DRX
1) Perform sensing within DRX inactive is subject to specification or up to UE implementation
The following agreement about SL DRX was agreement in RAN1#106-e [1].
Agreement
A UE can perform SL reception of PSCCH and RSRP measurement for sensing during its SL DRX inactive time.
· FFS: When such reception and measurement is performed, whether it is subject to specification, or is up to UE implementation
· FFS: Other details

It was agreed that UE can perform SL reception of PSCCH and RSRP measurement for sensing during its DRX inactive time. While one open issue is whether it is subject to specification or up to UE implementation. In our view, the UE behavior of perform sensing during its DRX inactive time should be specified. 
According to RAN2’s agreement, TX-UE centric DRX configuration is taken as the baseline.

Agreements on TX-UE centric or RX-UE centric DRX configuration determination
1: 	In SL unicast, for DRX configuration of each direction where one UE as Tx-UE and the other UE as Rx-UE, support signalling exchange including both 1) Signaling-1: signalling from RX-UE to TX-UE, and 2) Signaling-2: signalling from TX-UE to RX-UE.
2:	For SL unicast, TX-UE centric DRX configuration based on the assistance information from RX-UE is agreed as baseline.

Although RX UE can send assistance information to TX UE, how to configure the RX UE’s DRX determined by TX UE or TX UE’s gNB. It is possible that TX UE configure the DRX pattern based on its own traffic pattern by omitting the assistance information from RX UE. When RX UE performing sensing for resource selection for a candidate transmission, the configured DRX pattern may be independent of the traffic pattern of the candidate transmission. Furthermore, if the candidate transmission is aperiodic, the packet arriving time is not predicable, and the PDB may be very small. In those cases, the resource selection or sensing triggered at RX UE may be within the DRX inactive time. 
One example is shown in the Figure 3. The resource selection is triggered at slot n, which is located within DRX inactive time. If the sensing cannot be performed within DRX inactive time, the sensing window will be limited to DRX on Duration only. 


Figure 3

If UE does not perform sensing during DRX inactive time, there may be the following issues
· The sensing results is not accurate. 
Since the sensing window is limit to DRX on Duration, UE cannot get the most recent sensing result before selection window. The more recent sensing occasion, the more accurate sensing results. For example, UE can sense another UE using resource A reserve the resource B, while it cannot determine whether the resource C, which is within selection window, will be reserved or not since it does not perform sensing within DRX inactive time so that it cannot get the sensing result on resource B. 
On the other hand, UE cannot perform contiguous partial sensing for resource selection since the selection window is within DRX inactive time. In that case, the collision with aperiodic traffic cannot be avoided.
· Re-evaluation/pre-emption is not applicable
In Figure X, when a resource C is selected within selection window, the re-evaluation and pre-emption checking cannot be performed if UE does not perform sensing within DRX inactive time. That will affect the PRR performance.

One argument of objecting sensing within DRX inactive time is power consumption. Performing sensing within DRX inactive time will increase power consumption. While the increased power consumption is marginal compared to total power consumption of UE, which includes power consumption for sensing, data reception and data transmission. 
The PRR performance and power consumption for whether performing sensing within DRX inactive time is evaluated and shown in Figure 4 and 5. The effect of SL DRX on periodic-based partial sensing and contiguous partial sensing is shown in Figure 4 and Figure 5, separately. The power consumption reduction comparison for SL DRX is also evaluated accordingly. Detailed simulation setting is in Appendix B and C. For both cases, the results show that performing sensing within both DRX active and DRX inactive duration have better performance. The power consumption results show that performing sensing within DRX active duration only provides marginal power consumption gain. 
Based on the above analysis and evaluation results, we propose that perform sensing during its DRX inactive time should be specified.
Proposal 13: Perform sensing during its DRX inactive time should be specified.
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Figure 4
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Figure 5
2) The effect of SL DRX on resource selection
If SL DRX is configured at RX UE, it will affect the resource selection procedure at TX UE. The selected resource, at least the resource for initial transmission, should be within DRX ON duration of RX UE. Otherwise, it is possible that the transmission cannot be received by RX UE. The resource for re-transmission can be within DRX inactive time since once initial transmission is received by RX UE, it will trigger/restart drx-inactivityTimer and drx-retransmissionTimer. Before the timer expires, the UE will be in active state so that the retransmission can be received. One illustration is shown in Figure 6. The resource for initial transmission should be within RX UE’s DRX on duration so that RX UE can receive it. Once RX UE receives initial transmission, it will restart drx-retransmissionTimer. TX UE can select resource for first retransmission before the drx-retransmissionTimer expired. 
Proposal 14: If SL DRX is configured, the selected resource for initial transmission should be within DRX ON duration of RX UE.  


Figure 6

[bookmark: _Hlk83714031]According to legacy resource selection procedure in mode 2, there is no mechanism to promise that there should be candidate resources within DRX ON duration of RX UE. If SL DRX is configured, some enhancement of mode 2 resource exclusion/selection procedure should be further studied so that there is candidate resource within DRX ON duration to be selected for initial transmission. Otherwise, if there is no candidate resource within DRX ON duration, higher layer will trigger physical layer to perform sensing and report candidate resource set again and again.
Proposal 15: If SL DRX is configured, some enhancements of mode 2 resource selection procedure should be further studied to promise that there should be candidate resources within DRX ON duration for resource selection for initial transmission.

On the other hand, if resource selection is triggered by re-evaluation or pre-emption, the reselected resource should be within the DRX active time of RX UE. For example, in Figure 6, if pre-emption checking is performed for the resource of Re-tx1 and it is not within the candidate resource set, resource reselection should be triggered. In this case, the reselected resource should be within DRX active time which is determined by the first drx-retransmissionTimer which is triggered by initial transmission. In this case, when the physical layer determines the candidate resource set for higher layer to perform resource selection, the physical layer should promise that there is candidate resource within the DRX active time of RX UE. 
Proposal 16: If SL DRX is configured, if resource reselection is triggered by re-evaluation and pre-emption, the reselected resource should be within DRX active time.

Some SL DRX related timer is under discussion and specified in RAN2, such as drx-inactivityTimer, drx-retransmissionTimer, and drx-HARQ-RTT-Timer. Detailed behavior of each timer is up to RAN2. While some behavior related to SL DRX timer should be discussed in RAN1. 
Once RX UE receives transmission from TX UE, it will trigger/restart drx-retransmissionTimer. Furthermore, if the transmission is initial transmission, the drx-inactivityTimer will be triggered. Before the timer expires, RX UE will be on active state so that TX UE can perform retransmission within the duration of the timers. While if RX UE miss the transmission, such as for half duplex, or pool link performance, RX UE will not restart the drx-retransmissionTimer. If TX UE does not know that, and if it selects a resource within the duration of the timer for retransmission, RX UE cannot receive it. As shown in Figure A, if RX UE miss the initial transmission, it will not start drx-retransmissionTimer so that it cannot receive the first retransmission and following retransmissions since it is out of duration determined by drx-onDurationTimer.
Observation 1: If RX UE miss a (re)transmission from TX UE, it will not start related SL DRX timer, that will cause error in following transmissions. 

2.8 Congestion control for power saving RA
In R16 NR SL, the CBR is defined as the measurement results of slots [n-a, n-1], where a is 100 or 100·2µ slots. While in R17 NR SL, considering the effect of SL DRX and partial sensing, not all of the slots within [n-a, n-1] are measured by the UE. For example, in periodic-based partial sensing, there would be no sensing and measurement results for slots that are not corresponding to the selected Y candidate slots for each of the configured periodicity to be monitored. Additionally, the UE only needs to monitor up to 32 slots within the sensing window in contiguous partial sensing. Combining these two partial sensing schemes, there could still be many slots for which there are no corresponding measurement results.
Furthermore, when SL-DRX is configured, the number of measurable slots within [n-a, n-1] before the resource (re-)selection trigger also depends on the configuration of DRX ON period. If a fixed measurement window from R16 is still adopted for the CBR measurement when partial sensing is configured, the number of slots which can be used for the CBR measurement varies with time, which will affect the measurement accuracy. 
Observation 2: Considering the impact of SL-DRX and partial sensing, the number of slots used for CBR measurement within [n-a, n-1] is variable, which will affect CBR measurement accuracy.
Alternatively, it is preferred to configure a number of L slots. The UE should determine CBR based on measurement results of L nearest measurable slots before the triggering slot n. By defining so, the number of slots used to determine CBR is fixed to L regardless of SL-DRX and/or partial sensing configuration. 
For example, as shown in the figure 7 below, partial sensing is configured and Y=30, L=100. UE performs partial sensing in each configured periodicity. The CBR measurement can be based on the measurement results of 100 slots (30 slot within each periodic sensing occasion corresponding to the 3 most recent periods and 10 slots within the 4th most recent period) before slot n.
Proposal 17: CBR is calculated based on L measurable slots, where L is (pre)configured.



Figure 7 CBR measurement in partial sensing system.
1) Conclusion
In this contribution, we discussed various partial sensing mechanisms for power saving in NR sidelink. The following observations and proposals are given:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: For the selection of Y candidate slots,
· The agreed (pre-)configured range of values for the minimum number of Y candidate slots (Ymin) should be based on L1 transmission priority to ensure sufficient resources for high priority transmissions.
Proposal 2: For the k values in periodic-based partial sensing, 
· When k value(s) is (pre-)configured, the working assumption on the possible values should be confirmed. No other k value other than the most recent periodic sensing occasion and the last occasion prior to that for a given reservation periodicity is necessary to detect SPS reservations.
· If the working assumption (i.e., k = 1 and 2) is confirmed and no other k values are introduced, the (pre-)configured value (e.g., k = 2) denotes the earliest occasion to start the monitoring.
Proposal 3: For a resource (re)selection procedure triggered by periodic transmission () in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled,
· , where  is the first slot of the set of Y candidate slots.
·  or , where the selection of  is up to UE implementation.
· When the time location of sidelink DRX ON duration timer of the intended target Rx-UE is known in L1, it is assumed that there is at least a minimum of N slots of the DRX ON duration timer overlaps with the RSW. In this case, the set of Y candidate slots in PBPS should be selected to overlap with at least N slots of the DRX ON duration timer of the Rx-UE.
Proposal 4: The UE does not determine a new set of Y candidate slots within the RSW when the UE has an existing set of Y candidate slots in the same mode 2 Tx pool, for example from a different resource (re)selection procedure trigger.
· FFS the case whether the UE selects a new set of Y candidate slots within the RSW when the UE does NOT have an existing set of Y candidate slots in the same mode 2 Tx pool.
Proposal 5: It is proposed for RAN1 to further discuss the described 3 schemes in determining the CPS monitoring window and initializing the candidate resource set () when aperiodic transmission is triggered in a mode 2 resource pool periodic reservation for another TB (sl-MultiReserveResource) enabled.
· If the simplest approach is to be adopted, Scheme 3 is recommended, without needing to consider the effect of SL-DRX and whether there are at least  number of slots from an existing set of Y candidate slots.
Proposal 6: For the case of UE performing CPS only for aperiodic transmission, the definition of T1 should be kept the same as that used in Rel-16, due to consideration of DRX ON duration timer could be located right at the beginning / immediately after the triggering slot n, additional specification work to introduce a new definition of T1, and a common solution design can be used in multiple cases. 
Proposal 7: It is proposed for RAN1 to further discuss the described 2 schemes in determining the CPS monitoring window and initializing the candidate resource set () when aperiodic transmission is triggered in a mode 2 resource pool periodic reservation for another TB (sl-MultiReserveResource) disabled.
Proposal 8: For UEs with SL reception / sensing capability, re-evaluation and pre-emption checking shall be performed even when random resource selection was used by the UE during the initial selection.
Proposal 9: For both Option 2 and 7, there exist a backward compatibility problem that legacy R16 UEs do not understand a new / artificial priority level and/or a new field in SCI. Therefore, our preference is either Option 1 or 12 for random selection in a resource pool with mixed RA schemes.
Proposal 10: 
· Re-evaluation and pre-emption checking should be performed for every TB / reservation period.
· There is no benefit of disabling resource re-evaluation by (pre-)configuration in both PRR performance and reducing the power consumption cost.
Proposal 11: On re-evaluation and pre-emption checking for pre-selected / reserved resources, 
· The same PBPS process for resource (re)selection (including the selection of k and Preserve values) should be followed by the UE to monitor periodic sensing occasions after the first slot of the selected set of Y candidate slots for re-evaluation and pre-emption checking.
· On CPS for re-evaluation and pre-emption checking, UE monitors up to 31 slots before slot m, where m is the slot index among and  The CPS monitoring window would be [, ].
Proposal 12: If re-evaluation or pre-emption checking is triggered at slot n:
· The resource selection window is [n+T1, n+T2], and T1 and T2 are defined in the same way as in Rel-16 NR-V2X according to step 1
· If there are Y1 slots within the resource selection window, the candidate resource set (SA) should be initialized at least based on the Y1 slots, where Y1 slots, if available, belong to Y preselected slots for PBPS.
· It supports to select more slots in addition to Y1 slots within resource selection window to initialize SA.
· For the candidate resources within SA, UE can perform resource exclusion based on available periodic-based partial sensing and/or contiguous partial sensing results
Proposal 13: Perform sensing during its DRX inactive time should be specified.
Proposal 14: If SL DRX is configured, the selected resource for initial transmission should be within DRX ON duration of RX UE.
Proposal 15: If SL DRX is configured, some enhancements of mode 2 resource selection procedure should be further studied to promise that there should be candidate resources within DRX ON duration for resource selection for initial transmission.
Proposal 16: If SL DRX is configured, if resource reselection is triggered by re-evaluation and pre-emption, the reselected resource should be within DRX active time.
Observation 1: If RX UE miss a (re)transmission from TX UE, it will not start related SL DRX timer, that will cause error in following transmissions. 
Observation 2: Considering the impact of SL-DRX and partial sensing, the number of slots used for CBR measurement within [n-a, n-1] is variable, which will affect CBR measurement accuracy.
Proposal 17: CBR is calculated based on L measurable slots, where L is (pre)configured.
Reference
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Appendix A
	Scenario
	Manhattan Urban P2V （3km/h）Location update is not modelled for pedestrian UE

	Amount of PUEs
	1000 (Located in 9 grids)

	Traffic Model
	P2V only resource pool: 
Aperiodic traffic: 66.6%
−	Inter-packet arrival time: 250 ms + an exponential random variable with the mean of 250 ms
−	Packet size: Uniformly random in the range between 200 bytes and 800 bytes with the quantization step of 200 bytes
−	Latency requirement: 100 ms
Periodic traffic: 33.3%
− The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
−‘100ms’ latency requirement

	Resource selection schemes in resource pool
	Random selection
PBPS+CPS

	Cast Type
	Broadcast

	Carrier frequency
	6GHz

	Bandwidth
	20MHz

	SCS
	30KHz

	Channel Model
	TR 37.885 V2V Channel Model with the update for P2V and P2P

	Subchannel size
	25 PRBs

	Antenna 
	TX port：1   RX port：2

	Retransmission
	1



Appendix B

	Scenario
	Manhattan Urban P2V with the interference of VUE（including V2P and V2V）    Location update is not modelled for pedestrian UE    

	Dropping of PUEs
	TR 36.885 PUE dropping model. 500 PUEs(Located in 9 grids)

	Dropping of VUEs
	Urban Option A in TR 37.885 (30% TXs as interference, resource selection of V2P traffic is restricted within the active time of RX)

	Traffic Model
	For PUE: Traffic model for P-UE’s transmission specified in TS 36.885
− The message size is fixed at 300 bytes and transmission frequency is 1 Hz 
−‘100ms’ latency requirement
For VUE: Periodic Model 2 specified in TR37.885 with following modifications:
-Inter-packet arrival time: 50 ms
-Packet size: 1200 bytes with probability of 0.2 and 800 bytes with probability of 0.8
-Latency requirement: 50 ms

	Cast Type
	Broadcast

	Carrier frequency
	6GHz

	Bandwidth
	40MHz

	SCS
	30KHz

	Channel Model
	TR 37.885 V2V Channel Model with the update for P2P/P2V/V2P

	Antenna 
	TX port：1   RX port：2

	Retransmission 
	1

	DRX Pattern
	On duration: 15ms      DRX Cycle:50ms



Appendix C
	Scenario
	Manhattan Urban P2V with the interference of VUE（including V2P and V2V）    Location update is not modelled for pedestrian UE    

	Dropping of PUEs
	TR 36.885 PUE dropping model. 500 PUEs(Located in 9 grids)

	Dropping of VUEs
	Urban Option A in TR 37.885 (50% TXs as interference, resource selection of V2P traffic is restricted within the active time of RX)

	Traffic Model
	For PUE: Aperiodic Model 1 specified in TR37.885 with following changes:
     −Inter-packet arrival time: 250 ms + an exponential random variable with the mean of 250 ms
     −Packet size: Uniformly random in the range between 200 bytes and 800 bytes with the quantization step of 200 bytes
     −Latency requirement: 100 ms
For VUE: Aperiodic Model 1 specified in TR37.885  :
     −Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms
     −Packet size: Uniformly random in the range between 200 bytes and 2000 bytes with the quantization step of 200 bytes
     −Latency requirement: 50 ms

	Cast Type
	Broadcast

	Carrier frequency
	6GHz

	Bandwidth
	40MHz

	SCS
	30KHz

	Channel Model
	TR 37.885 V2V Channel Model with the update for P2P/P2V/V2P

	Antenna 
	TX port：1   RX port：2

	Retransmission 
	1

	DRX Pattern
	On duration: 15ms      DRX Cycle:50ms




Power consumption reduction ratio for periodic-based partial sensing compared to full sensing

[VALUE]
[VALUE]
[VALUE]

Random	Sensing within DRX on only	Sensing within DRX on and off	0.58250000000000002	0.58360000000000001	0.56230000000000002	


Power consumption reduction ratio for contiguous partial sensing compared to full sensing

[VALUE]
[VALUE]
[VALUE]

Random	Sensing within DRX on only	Sensing within DRX on and off	0.60560000000000003	0.61	0.55769999999999997	


Power consumption reduction ratio

[VALUE]
[VALUE]
[VALUE]

Random	Sensing for first period	Sensing for every period	0.96409999999999996	0.95620000000000005	0.91279999999999994	
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