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Introduction
[bookmark: _Hlk510705081]In the description of the work item [1] for NR sidelink enhancement, the following objectives were specified for sidelink resource allocation to reduce power consumption:2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.

In last RAN1 meeting (RAN1 #106-e), progress was made on both types of partial sensing and random resource selection with seven agreements. In this contribution, we continue the discussion and provide our views on random resource selection, periodic-based partial sensing, contiguous partial sensing, and other enhancements to sidelink resource allocation for power saving.
Resource allocation for power saving in mode 2 
The standardization of Rel-16 NR sidelink focused on vehicle-to-vehicle (V2V) communication in V2X use cases. The design is based on the assumption of “always-on” when a UE operates sidelink, since vehicular UEs are installed in vehicles with sufficient battery capacity. A UE performs blind decoding of PSCCHs in all slots except the slots in which it needs to transmit. This is for the following two purposes: 
1. The UE checks whether the associated PSSCH is of interest to it and hence decides whether it needs to go ahead and decode the PSSCH; 
2. The UE acquires information of resource allocations by other UEs to enable mode 2 (sensing-based) resource allocation.     
In Rel-17, NR sidelink will support new use cases including V2P (vulnerable road users (VRUs)) in V2X use cases, public safety and commercial use cases, as identified in the WID [1]. UEs for these use cases, such as SL reception type-A/B/D UEs, are energy sensitive and therefore their power consumption needs to be minimized. Hence solutions for power saving in Rel-17 are required. In LTE V2X sidelink (Rel-14/15), random resource selection and partial sensing based resource selection were supported as power efficient RA schemes especially for the pedestrian UEs. These two RA schemes are assumed as the baseline in Rel-17 for power efficient RA schemes with potential further enhancements, as described in the WID [1]. Both resource allocation schemes, random selection and partial sensing are under discussion for specification as enhancement for SL resource allocation for power saving.
Random resource selection
In the last meeting [2], the following agreements were reached on random resource selection:
	
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




With random resource selection, the transmitting UE randomly selects a resource in the resource selection window to transmit the data packet. For periodic traffic, the UE may reserve the corresponding resource in the next period for the transmission of the next TB. As there are no channel sensing operations, the random resource selection can significantly reduce the power consumption. On the other hand, the benefit of power saving is achieved at the cost of potential increased collisions with other UEs (including sensing UEs and other random selection UEs). 
The random resource selection can be used under the following scenarios: 
· C1: Some UEs, e.g. P-UEs, may have no or limited SL receiving capability or have no sufficient battery capacity to support SL receiving. As agreed in last two RAN1 meetings, SL UEs that are not capable of performing reception of any SL signals and channels are called reception type-A UEs, and UEs which can receive only PSFCH and S-SSB are called SL reception type-B UEs. In some scenarios, these UEs need to transmit sidelink packets to nearby UEs (e.g. to vehicle UEs for traffic safety purpose). In this case, they have to use random resource selection. 
· C2: For UEs that have sensing capability (such as reception type-D UE) but still intend to keep power consumption as low as possible, they may start the sensing operations only after the arrival of data packets (especially aperiodic packets). The UEs may have to use random resource selection at least for the initial transmission if the latency requirement is stringent. Alternatively, when SL DRX mode is applied, UEs may not perform the sensing during the OFF duration. The UEs may need to use random resource selection for possible SL transmission at the beginning of the ON duration until the sensing results are available.
· C3: The UEs may use random resource selection under the condition that both random selection and (partial) sensing based RA are configured for the resource pool and at the same time, when the measured CBR of the pool is sufficiently low.  
As mentioned above, the cost of random resource selection is the potential collisions with other UEs e.g. sensing UEs or other random resource selection UEs. This issue will further deteriorate if persistent collisions occur. So, enhancement to the random resource selection is desired to alleviate the potential collisions. 
[bookmark: _Hlk79149757][bookmark: _Hlk79149767]The resource reservation by a UE with random resource selection can be pre-empted by a UE with sensing. But this UE can’t identify the situation leading to collision. We may consider increasing the priority at PHY for a UE with random selection or adding SCI bits to indicate sensing capability (resource selection scheme). 
The above issue also exists in the case that the shared resource pool is also used by Rel-16 sensing UEs. Adding SCI bits to indicate sensing capability doesn’t work since Rel-16 UEs can’t identify newly added SCI bits. On the contrary, increasing PHY priority for a UE with random selection is a feasible choice for backward compatibility with Rel-16 sensing UEs. We may use the increased priority value in the priority field in the 1st-stage SCI. This can increase the capability of a Rel-17 UE with random resource selection to protect itself from being pre-empted by Rel-16 UEs. Accordingly, to retain proper operations between Rel-17 UEs with different resource selection schemes, an extra priority field containing the original priority value associated with QoS requirements can be added to the SCI. 
For backward compatibility, the collision issues with Rel-16 UEs may be also addressed by using, for example, conditions to control the UEs using random resource selection. The conditions may consider, for example, whether the UEs may use random resource selection per a TB or more than one consecutive TBs, CBR conditions, priorities of SL transmissions, uses of SL HARQ Option-2 so that the UEs using random resource selection may reselect resources based on HARQ NACKs when persistent collisions happen. 
[bookmark: Obs_RandomSelCond]Observation 1: Random resource selection could be used under the conditions e.g. with no sensing capability, no sensing results available for urgent use or when the CBR of the pool is sufficiently low. 
[bookmark: _Hlk68523029][bookmark: Obs_RandomSelBwdCompat]Observation 2: In case the shared resource pool is also used by Rel-16 sensing UEs, backward compatibility needs to be considered.
[bookmark: P_RandomSelEnh]Based on the discussion, we propose to support Option 2. 
[bookmark: P_RandomIncPrio][bookmark: _Hlk79152160]Proposal 1: Consider 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. 
[bookmark: P_RandomSelCond][bookmark: _Hlk79150302]Proposal 2: For backward compatibility with Rel-16 UEs, support of applying conditions (such as resource selection per a TB or consecutive TBs, CBR conditions, etc.) to control random resource selection may be considered.

Partial sensing-based RA
Another RA for power saving is the partial sensing based RA which was defined in Rel-14 and is taken as baseline in Rel-17 SL enhancement [1]. To support the coexistence of periodic and aperiodic packets in the same resource pool, both periodic-based partial sensing and contiguous partial sensing are to be defined which have been intensively discussed in the last meetings. These two types of partial sensing are further discussed in this section based on the progress achieved in last meeting. 
In the last meeting [2], the following agreements were reached on the periodic-based partial sensing and contiguous partial sensing:
	
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
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,
· [bookmark: _Hlk83901080]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 NR SL, both periodic and aperiodic sidelink packets need to be supported and for resource efficiency, the periodic and aperiodic packets may coexist in the same resource pool. In this case, the baseline partial sensing mechanism shall be enhanced to support coexistence of periodic and aperiodic packets.  
In general, the continuous partial sensing can be used in the following two cases:
· SL UE that is configured for periodic partial sensing:

In this case, the UE may perform the periodic-based partial sensing for purpose of power consumption reduction. If the resource pool supports both periodic and aperiodic packets, the sensing UE may perform additional contiguous partial sensing to monitor and avoid other UE’s both periodic and aperiodic packets in the resource selection. 

For this case, the 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

In the RSW (resource selection window), the periodic-based partial sensing candidate slots should be prioritized in resource selection. The UE should determine a new set of Y candidate slots within the RSW if there are corresponding periodic sensing occasions within the sensing window. The UE monitors the corresponding periodic sensing occasions. 

Both periodic-based partial sensing and contiguous partial sensing results should be used for resource exclusion in the resource (re)selection procedure for the candidate resource , following Rel-16 specification.

For a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX≠0) in slot n

Since the resource selection triggering slot (i.e. slot n) is predictable, the sensing window for the contiguous partial sensing can be configured before n and denoted as [n+TA, n+TB] where TA and TB are both negative and relevant to the processing time and resource reservation intervals for retransmissions of aperiodic packets. Note that the Y candidate slots in the selection window can be determined in a way that they are near the triggering slot to allow more efficient contiguous partial sensing even without need of re-evaluation for reselection. Additionally, in order to improve the power efficiency as much as possible, the additional contiguous partial sensing can be triggered only if there are enough aperiodic transmissions in the resource pool which can be known from some specific measurements or in some other ways.

· SL UE that is configured for contiguous partial sensing only (or ”short-time” sensing):

[bookmark: _Hlk83930851]In this case, assume the aperiodic packet arrives and triggers the resource selection at slot n, as the sensing UE may have no prior information about this packet, the sensing UE may have to perform the contiguous partial sensing after the slot n, that is, the sensing window can be denoted as [n+TA, n+TB] where TA and TB are non-negative and relevant to the latency requirement of the packet and resource reservation interval for retransmissions. TB is upper bounded by the remaining PDB minus the minimum RSW size and the processing time from sensing to transmission.  
[bookmark: P_PPS][bookmark: P_ContigPartialTA]Proposal 3: 
· For a SL UE configured for periodic partial sensing, if a resource (re)selection procedure is triggered by aperiodic transmission, the periodic-based partial sensing candidate slots should be prioritized in resource selection. 
· The UE should determine a new set of Y candidate slots within the RSW if there are corresponding periodic sensing occasions within the sensing window. 
· Both periodic-based partial sensing and contiguous partial sensing results should be used for resource exclusion in the resource (re)selection procedure.
Proposal 4: For the contiguous partial sensing window [n+TA, n+TB], if a resource (re)selection procedure is triggered by periodic transmission, at least TA can be negative; 
[bookmark: P_CPS_SensingWindow]Proposal 5: 
· For the contiguous partial sensing window [n+TA, n+TB], if a resource (re)selection procedure is triggered by aperiodic transmission, TA shall be non-negative, subject to UE processing time restriction. 
· TB is upper bounded by the remaining PDB minus the minimum RSW size and the processing time from sensing to transmission.  

Enhanced power efficient resource allocations for public safety and commercial use cases
[bookmark: _Hlk47426974]As described in the previous section, Rel-14 sidelink random resource selection and partial sensing can be applied/enhanced for VRUs in NR V2X use cases in Rel-17. But for public safety and commercial (e.g. wearables) use cases, usually a UE needs to receive/decode packets at sidelink. Thus Rel-14 sidelink random resource selection and partial sensing can only be used for power saving in sensing in mode 2 resource allocation. They can’t be used for power saving in packet reception. In order to achieve power saving in SL reception, new solutions may be needed to reduce the power consumption for public safety and commercial use cases. Besides, NR SL introduces two new cast-types, unicast and groupcast, which are not available in LTE Rel-14 sidelink. New solutions are certainly needed to accommodate NR SL unicast/groupcast for power reduction.
[bookmark: Obs_RX][bookmark: _Hlk61941506]Observation 3: SL UEs usually need not only to transmit but also receive SL communication for public safety and commercial use cases.
[bookmark: P_RX]Proposal 6: RAN1 may specify new solutions of power consumption reduction in SL reception especially for public safety and commercial use cases. 
[bookmark: _Hlk54172001][bookmark: _Hlk61436792][bookmark: _Hlk61429673]Public safety and commercial use cases have requirements and data traffic characteristics quite different from those in V2X.  For example, for public safety, VoIP is the typical data traffic supported with the tolerable end-to-end delay for a VoIP packet at sidelink being as long as 200 ms. For V2X, the shortest latency of 3 ms is required to be supported for some scenarios. Thus different requirements and data traffic characteristics should be exploited for scheme design to reduce power consumption at UE. For public safety, a receiving UE may monitor a partial region of a period (similar as control region specified for Rel-12 sidelink) to determine whether or not to turn on in the rest of the period. The period can be configured based on latency requirement and data traffic characteristic. By exploiting Rel-16 sidelink resource reservation mechanism, a gNB can (pre-)configure a monitoring interval and a retransmission interval in a period, as shown in the following figure. The first transmission of a TB (transport block) is always limited in the monitoring interval. Only the retransmissions of a TB are allowed in the retransmission interval. Thus, a receiving UE only receives/decodes PSCCHs/PSSCHs in the monitoring interval and then determines whether to turn on in the retransmission interval. This can effectively save power consumption in SL reception.
              [image: ]
               Figure 1    Power efficient resource allocation for public safety
Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool. First, sidelink communications for different use cases may be assigned to different spectrum. For example, while dedicated ITS spectrum is used for V2X, dedicated public safety spectrum is used for the public safety use case. Second, even if different use cases may share the same spectrum (e.g. the licensed spectrum shared with NR/LTE Uu), it’s more suitable and efficient to assign them to different resource pools. For example, there are multiple options for resource pool for partial sensing and full sensing: Option 1: use a specific resource pool for partial sensing/random selection only; Option 2: consider conditions to enable partial sensing in a full-sensing resource pool. With these considerations, we shall have a flexible SL power reduction design so that the requirements for a specific use case can be met. 
Based on the above analysis, enhancements to resource allocation for power saving can be specific to a use case if the enhancements don’t incur substantial cost to R16 UE.  
[bookmark: Obs_RX_diff]Observation 4: Variant requirements and data traffic characteristics for V2P, public safety and commercial use cases should be exploited for scheme design to reduce power consumption at UE. 
[bookmark: Obs_RX_pools]Observation 5: Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool.
[bookmark: P_RX_UseCaseSpecific]Proposal 7: Consider enhancements to resource allocation for power saving be specific to a use case if the enhancements don’t incur substantial cost to R16 UE.  
[bookmark: P_RX_PartialRegion]Proposal 8: 
· For public safety use case, to reduce UE power consumption, consider a receiving UE monitor a partial region of a period (similar as control region specified for Rel-12 sidelink) to determine whether to turn on in the rest of the period. 
· [bookmark: _Hlk61941547]To inherit Rel-16 PSCCH/PSSCH channel structure, consider limiting the first transmission of a TB (transport block) in this partial region.

Conclusion
In this contribution, we provide our views on enhancement to sidelink resource allocation for power saving, summarized in the following observations and proposals:
On random resource selection:
Observation 1: Random resource selection could be used under the conditions e.g. with no sensing capability, no sensing results available for urgent use or when the CBR of the pool is sufficiently low. 
Observation 2: In case the shared resource pool is also used by Rel-16 sensing UEs, backward compatibility needs to be considered.
Proposal 1: Consider 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. 
Proposal 2: For backward compatibility with Rel-16 UEs, support of applying conditions (such as resource selection per a TB or consecutive TBs, CBR conditions, etc.) to control random resource selection may be considered.

On partial sensing:
Proposal 3: 
· For a SL UE configured for periodic partial sensing, if a resource (re)selection procedure is triggered by aperiodic transmission, the periodic-based partial sensing candidate slots should be prioritized in resource selection. 
· The UE should determine a new set of Y candidate slots within the RSW if there are corresponding periodic sensing occasions within the sensing window. 
· Both periodic-based partial sensing and contiguous partial sensing results should be used for resource exclusion in the resource (re)selection procedure.

Proposal 4: For the contiguous partial sensing window [n+TA, n+TB], if a resource (re)selection procedure is triggered by periodic transmission, at least TA can be negative; 
Proposal 5: 
· For the contiguous partial sensing window [n+TA, n+TB], if a resource (re)selection procedure is triggered by aperiodic transmission, TA shall be non-negative, subject to UE processing time restriction. 
· TB is upper bounded by the remaining PDB minus the minimum RSW size and the processing time from sensing to transmission.  


On enhanced power-efficient resource allocation:
Observation 3: SL UEs usually need not only to transmit but also receive SL communication for public safety and commercial use cases.
Observation 4: Variant requirements and data traffic characteristics for V2P, public safety and commercial use cases should be exploited for scheme design to reduce power consumption at UE. 
Observation 5: Sidelink communications for V2X (V2V and V2P), public safety, and commercial use cases usually don’t coexist in the same SL resource pool.
Proposal 6: RAN1 may specify new solutions of power consumption reduction in SL reception especially for public safety and commercial use cases. 
Proposal 7: Consider enhancements to resource allocation for power saving be specific to a use case if the enhancements don’t incur substantial cost to R16 UE.  
Proposal 8: 
· For public safety use case, to reduce UE power consumption, consider a receiving UE monitor a partial region of a period (similar as control region specified for Rel-12 sidelink) to determine whether to turn on in the rest of the period. 
· To inherit Rel-16 PSCCH/PSSCH channel structure, consider limiting the first transmission of a TB (transport block) in this partial region.
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Appendix: Previous agreements on Rel-17 resource allocation for power saving

RAN1 #103e
Conclusion
· SL reception Type A and Type D should be used as the reference for evaluation and designing of SL power saving features in R17. 
· Type A: UE is not capable of performing reception of any SL signals and channels, FFS with exception of performing PSFCH and S-SSB reception (aim to conclude in RAN1#104-e)
· Type D: UE is capable of performing reception of all SL signals and channels defined in R16. It does not preclude UE to perform reception of a subset of SL signals/channels
· If there are evaluations with assumptions other than the above reference, the detailed assumptions need to be reported
· Note: the types and the associated capability defined here are not intended to be defined as Rel-17 UE features as is. 

Agreements:
· Partial sensing based RA is supported as a power saving RA scheme
· FFS details
· Random resource selection is supported as a power saving RA scheme
· FFS any changes or enhancement
· FFS on conditions to apply random resource selection

Agreements:
· In R17, a SL Mode 2 Tx resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s) thereof
· FFS details, including usage, potential restrictions, whether/how any enhancement or condition is needed for the coexistence of full sensing and power saving RA scheme(s) in a same resource pool, etc.

Agreements:
· Re-evaluation and pre-emption checking are not supported by UEs that do not perform any sensing (i.e. PSCCH reception)
· Re-evaluation and pre-emption checking are supported by UEs that perform sensing
· FFS details and any conditions(s) in which re-evaluation and pre-emption can be performed
· FFS whether/how re-evaluation and pre-emption can be supported by UEs performing random resource selection that do perform sensing
· Note: details about sensing in this context, including when it is performed, are not decided yet.

Agreements:
· Further study congestion control based on CBR and CR for power saving RA schemes
· Identify necessary changes from R16 CBR/CR (if any), including transmission resource selection and transmission parameters that can be adjusted and applicable to power savings RA schemes
· Note: this is not intended to require all UEs to perform sensing for the purpose of CBR measurement


RAN1 #104e
Agreements:
· Random resource selection is applicable to both periodic and aperiodic transmissions
· FFS conditions for random resource selection

Conclusion:
· PSFCH reception is not included for Type A UE
· S-SSB reception is not included for Type A UE
· SL reception Type B is additionally added
· Type B: Same as Type A with an exception of performing PSFCH and S-SSB reception
· Note: the same conditions as in RAN1#103-e regarding the context of the discussion of Type A and Type D still apply (also applicable to type B)


Agreements: In a resource pool (pre-)configured with at least partial sensing, if UE performs periodic-based partial sensing, at least when the reservation for another TB (when carried in SCI) is enabled for the resource pool and resource selection/reselection is triggered at slot n, it is up to UE implementation to determine a set of Y candidate slots within a resource selection window, where
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· The resource selection window is [n+T1, n+T2]
· As a baseline, T1 and T2 are defined in the same way as in R16 NR-V2X according to step 1 [TS 38.214 Sec. 8.1.4]
· Further discuss whether or not to introduce a threshold to re-define T1 and T2 such that 
· T1 ≥ 0 (subject to processing time constraint Tproc, 1), and T2 ≤ remaining PDB
· T2-T1 ≤ (pre-)configured threshold
· A minimum value for Y is (pre-)configured from a range of values, FFS details
· FFS any restriction to determine Y candidate slots (including its relationship with SL-DRX)
· 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: The terminology “periodic-based partial sensing” is based on the “partial sensing” used in LTE-V and it is intended to be used for the design and discussion of partial sensing in Rel-17.

Agreements: In a resource pool (pre-)configured with at least partial sensing, if UE performs periodic-based partial sensing, at least when the reservation for another TB (when carried in SCI) is enabled for the resource pool and resource selection/reselection is triggered at slot n, the UE monitors slots of at least one a set of periodic sensing occasions, where a periodic sensing occasion is a set of slots according to [image: ]
if tvSL is included in the set of Y candidate slots.
· Preserve is a periodicity value from the configured set of possible resource reservation periods allowed in the resource pool (sl-ResourceReservePeriodList). Down select to one:
· Option 1:  Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Option 2:  Preserve corresponds to a subset of values from the configured set sl-ResourceReservePeriodList
· FFS how to determine the subset (e.g., by (pre-)configuration, UE determination)
· Option 3:  Preserve is a common divisor among values in the configured set sl-ResourceReservePeriodList
· Option 4: FFS others
· k equals tois selected according to (down select to one)
· Option 1: Only the most recent sensing occasion within sensing window for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 2: The two most recent sensing occasions within sensing window for a given reservation periodicity before the resource (re)selection trigger or the set of Y candidate slots subject to processing time restriction
· Option 3: All possible sensing occasions after 
· Option 4: Only one periodic sensing occasion for one reservation period. The k value is up to UE implementation. Max value for k is (pre-)configured.
· Option 5: k is (pre-)configured, including multiple values
· Option 6: (pre-)configuration of a bitmap, same as in LTE-V
· Option 7: FFS others
· FFS relationship between periodic sensing occasions and SL-DRX
· FFS condition(s) and timing(s) for which periodic-based partial sensing is performed by UE
· Note: companies are encouraged to show performance data for the down selections

Agreements:
· In a resource pool (pre-)configured with at least partial sensing, if UE performs contiguous partial sensing and resource (re-)selection is triggered in slot n, support the following option:
· Option 1: For the purpose of resource (re-)selection, the UE monitors slots between [n+TA, n+TB] and performs identification of candidate resources, in or after slot n+TB, based on all available sensing results, including periodic-based partial sensing results (if applicable).
· FFS TA, TB (including the possibility of equal to zero, positive or negative) and remaining details (in particular, whether there should be exclusion of slots, changes in TA/TB values for different purposes, etc.)
· FFS whether n can be replaced by e.g., index of some of Y candidate slots
· FFS condition(s) in which contiguous partial sensing is performed by UE
· FFS interaction with SL-DRX, if any
· FFS interaction with periodic-based partial sensing, if any
· Other options are not precluded 
· Note: This option is not to replace random resource selection only without sensing or re-evaluation and pre-emption checking

RAN1 #104b-e
Conclusion:
· In periodic-based partial sensing,
· It is not necessary to further discuss whether or not to introduce a threshold to re-define T1 and T2.

Agreements:
· In periodic-based partial sensing,
1. For the set of Preserve values, down-select to one of the following in RAN1#105-e
· Alt.1: Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList
· Alt.2: A set of Preserve values is (pre-)configured and includes up to the full set of values from the configured set sl-ResourceReservePeriodList
· FFS if support multiple sets of Preserve values based on one or more metrics 
· FFS whether/how to restrict the set of values
1. For the k value, down-selection to one of the following in RAN1#105-e (further refinement of each of the alternatives is possible)
· Alt 1: Option 1 as in RAN1#104-e
· Alt 2: A modified Option 5 as in RAN1#104-e, where the modification is such that it also includes option 1
· FFS how to (pre-)configure (e.g. including bitmap), whether a maximum number of k values is needed, and whether it can be up to UE implementation to select a k value based on the (pre-)configuration
· FFS details, e.g., sensing before the resource (re)selection trigger or the first slot of the set of Y candidate slots subject to processing time restriction, etc.
· Note: companies are encouraged to provide more evaluations 



Agreement:
· When periodic-based partial sensing is potentially performed by UE in a mode 2 Tx resource pool provided by higher layer, at least all of the followings are met:
· Periodic reservation for another TB (sl-MultiReserveResource) is enabled for the resource pool
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing configured by higher layer in the UE

RAN1 #105-e
Agreement:
· For the set of Preserve values in periodic-based partial sensing, 
· If no (pre-)configuration (i.e., by default), Preserve corresponds to all values from the (pre-)configured set sl-ResourceReservePeriodList.
· Otherwise, a single set of Preserve values can be (pre-)configured, where the set of Preserve values are restricted to a subset of the (pre-)configured set sl-ResourceReservePeriodList
· This is per mode 2 Tx resource pool (pre-)configuration
· A UE by implementation may also monitor other sl-ResourceReservePeriodList values not part of the restricted subset 
· In particular, the UE may additionally monitor occasions corresponding to P_RSVP_Tx
· FFS whether the monitoring can be mandatory

Agreement:
  ·  In periodic-based partial sensing for resource (re)selection, the UE at least monitors in periodic sensing occasion(s) for a given reservation periodicity before the first slot of the selected Y candidate slots subject to processing time restriction for the identification of candidate resources.
  o   The processing time restriction includes Tproc,0SL  and Tproc,1SL.
  o   Aspects relating to sensing during SL DRX are to be discussed separately
· Relationship to re-evaluation and pre-emption operation for periodic-based partial sensing to be discussed separately
· FFS details including whether 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 or re-evaluation and pre-emption checking


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


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.).


Agreement: In contiguous partial sensing for resource (re)selection, TA and TB values can be zero, positive or negative 
· TA and TB values or range depend on different operating scenarios or conditions (e.g., periodic/aperiodic traffic, predictability of triggering slot n, remaining PDB, re-evaluation/pre-emption checking, HARQ feedback, CBR/CR parameter, power saving, etc)
· FFS details
· FFS: details of how periodic-based partial sensing and contiguous partial sensing are used for re-evaluation and pre-emption checking. Including how to reduce UE’s power consumption (caused by additional sensing operation of re-evaluation/pre-emption) after its resource selection, with the considerations of different operating scenarios or conditions (e.g., pre-emption enabled/disabled, HARQ-ACK enabled/disabled, etc).

RAN1 #106-e
Agreement
In periodic-based partial sensing, UE monitoring of periodic sensing occasions between triggering slot n and the first slot of the selected Y candidate slots subject to processing time restriction is performed as part of resource (re)selection.

Agreement
Conditions in which contiguous partial sensing is performed by UE, when at least all of the followings are met:
· L1 [is expected to be or] is triggered by higher layer to report resources for resource (re-)selection in a mode 2 Tx pool
· FFS: When the trigger will be received by L1
· The resource pool is (pre-)configured to enable partial sensing
· Partial sensing is configured by higher layer in the UE

Agreement
For a resource pool (pre-)configured with at least partial sensing and UE is configured by its higher layer for partial sensing, 
· Periodic-based partial sensing and contiguous partial sensing schemes are supported for resource re-evaluation and pre-emption checking
· FFS details of partial sensing for re-evaluation and pre-emption checking, including any restrictions / conditions on performing PBPS and CPS, subset of resources, timing, candidate resource set (SA) and etc
· Same as in Rel-16, the higher layer indicates a set of resources and/or a set of resources  for re-evaluation and/or pre-emption checking, respectively
· Pre-emption checking is enabled according to the Release-16 interpretation of sl-PreemptionEnable.
· FFS: If additional enhancements are needed for enabling/disabling
· The triggering of re-evaluation and pre-emption checking is as in R16. 

Agreement
When UE performs only contiguous partial sensing (CPS) in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) disabled, and a resource (re)selection is triggered in slot n,
· The resource selection window (RSW) is [n+T1, n+T2] where T2 is defined based on step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
· On the sensing window [n+TA, n+TB] for CPS,
· Details of TA and TB values based on the agreements from previous RAN1 meetings
· FFS whether and how to define a minimum CPS window size, including (pre-)configurability and the case when TB - TA is smaller than the minimum CPS window size
· FFS whether and how to define a maximum value / upper bound for TB with respect at least to the minimum RSW size and the remaining PDB, including (pre-)configurability
· FFS how a set of candidate resource (SA) is initialized considering candidate single-slot resources, including
· Whether and how to define a minimum size for the RSW (e.g., Rel-16 T2min), including (pre-)configurability
· Whether the set SA is confined within a set of Y candidate slots within the RSW
· UE performs resource exclusion from the set SA based on at least all available sensing results and based on step 6) and 7) of Rel-16 TS 38.214 Sec. 8.1.4
· Note, re-evaluation and pre-emption checking in a resource pool with periodic reservation for another TB (sl-MultiReserveResource) disabled is considered separately.
· FFS: Details on T1 

Agreement
For random resource selection in a resource pool (pre-)configured with full/partial sensing and random resource selection, down-select to one of the followings in RAN1#106bis-e
· Option 1: A priority threshold value or a range of priority levels is (pre-)configured for the resource pool, below or within which random resource selection is allowed
· Note, lower value means higher priority
· FFS whether resource pool partitioning can be additionally applied
· Option 2: Increase the priority for the transmission based on random selection and indicate the new priority value in the priority field in the 1st-stage SCI
· FFS: An extra field is added in SCI for indicating the original priority value associated with QoS requirement,
· FFS: A 1-bit field in the SCI indicates that the UE is performing random resource selection, or
· FFS: An extra field is added in SCI for indicating the mapping to the original priority value associated with QoS requirement.
· Option 7: Exclude resources reserved by UE performing random selection without re-evaluation / pre-emption checking, regardless of their priorities. E.g. a 1-bit field in the SCI indicates that the UE is performing random resource selection and not performing re-evaluation and pre-emption checking
· Option 12: No special consideration

Agreement
When UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled,
· For a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· The resource selection window (RSW) is [n+T1, n+T2], and T1 and T2 are defined in the same way according to step 1) of Rel-16 TS 38.214 Sec. 8.1.4
· FFS whether UE determines a new set of Y candidate slots within the RSW and monitors corresponding periodic sensing occasions between slot n and the first slot of the new Y candidate slots subject to processing constraints
· FFS how to initialize a set of candidate resource (SA) for the triggered resource (re)selection procedure and which partial sensing scheme(s) and results can be used for resource exclusion in the resource (re)selection procedure
· FFS whether the resource selection window [n+T1, n+T2] should be confined within a set of periodic set of resources and its relationship with SL-DRX
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately

Agreement
When UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled,
· For a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX≠0) in slot n
· A set of candidate resource (SA) is initialized to the set of selected Y candidate slots of PBPS
· UE performs contiguous partial sensing in [n+TA, n+TB] for resource exclusion from the initialized candidate resource set (SA)
· FFS details of TA and TB based on the agreement(s) from previous RAN1 meetings
· Note, re-evaluation and pre-emption checking based on periodic-based and contiguous partial sensing schemes is considered separately
FFS: The condition under which UE performs periodic-based and contiguous partial sensing schemes in a mode 2 Tx pool with periodic reservation for another TB (sl-MultiReserveResource) enabled

R1-2108265	FL summary for AI 8.11.1.1 – resource allocation for power saving (EOM)	Moderator (OPPO)

[106-e-NR-R17-Sidelink-02] Reply LS to R1-2106413 (LS on time gap information in SCI, RAN2) by August 20 – Kevin (OPPO)
Agreement
Regarding RAN2’s question, in RAN1’s opinion it is feasible, other than in the following exceptional cases:
· SL transmission dropping due to prioritization or congestion control
· Due to re-evaluation, a re-selected resource is earlier than a reserved resource by UE implementation in Mode 2
· If (pre-)configured with many-to-one mapping between Tx and Rx resource pools in some cases (e.g., when PSFCH is not configured)
The final LS is in R1-2108622.

R1-2108226	Moderator summary for [106-e-NR-R17-Sidelink-02] Reply LS to R1-2106413	Moderator (OPPO)

[106-e-NR-R17-Sidelink-03] Reply LS to R1-2100021 (LS to RAN1 on SL DRX design, RAN2, from RAN1#104-e) by August 25 - Yuzhou (ZTE)
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

Agreement 
LS to RAN2 on SL DRX design is endorsed in R1-2108580.
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