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1. Introduction
The following agreements on resource allocation for power saving were made in RAN1 #107-e meeting.
	Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n, the general design framework in Approach 1 from RAN1#106bis-e in below is adopted. Note that, the details can still be updated.
· [bookmark: _Hlk87119597]Approach 1: (SA is initialized based on at least slots with PBPS and/or CPS results and guarantee a minimum of M slots for CPS)
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· FFS how to handle the case if the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min without dropping the aperiodic transmission
· FFS whether the Y’ candidate slots for aperiodic transmission is the same as the Y candidate slots in PBPS for periodic transmission of another TB(s)
· FFS whether/how to prioritize/select resources based on partial sensing results.
· FFS: How to select Y’ in case of CPS only
· Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots. 
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results for a minimum of M consecutive logical slots before ty0, where ty0 is the first slot of the selected Y’ candidate slots.
· FFS: By default, M is 31 unless (pre-)configured with another value, or M is (pre-)configured based on transmission priority
· FFS the range of (pre-)configured M from a TBD lowest value up to 30
· FFS: how to handle the case when the minimum M slots for CPS cannot be guaranteed
· FFS: RSW in case of CPS only

Agreement
When SL DRX active time of Rx-UE is provided by the higher layer for candidate resource selection (including resource (re)selection and re-evaluation/pre-emption checking), the following working assumption is confirmed with option 2 as agreement (with modification in RED)

Working Assumption (RAN1#106bis-e)
When PHY layer is indicated with an active time of RX UE from MAC layer for candidate resource selection, a restriction is applied in PHY layer so that at least a subset of candidate resources reported to MAC layer is located within the indicated active time of the RX UE. The following options will be further discussed in RAN1 to restrict resources for candidate resource selection taking into account the indicated active time from MAC layer:
· Option 1: PHY layer selects and reports candidate resources only within the indicated active time of the RX UE
· Option 2: PHY layer selects and reports candidate resources in which at least a subset of the candidate resources is within the indicated active time of the RX UE
· FFS: Details on when the number of subsets of candidate resource is less than the threshold
· FFS: The subset of candidate resource outside of the active time should consider each inactive time period
· FFS: UE selection of resource selection window to overlap with indicated RX UE active time
· FFS: Whether it is up to UE implementation to report candidate resources only within the indicated active time of the RX UE
· Option 3: PHY layer selects and reports an additional candidate resource set of candidate resources within the indicated active time of the RX UE

Agreement
When UE performs at least contiguous partial sensing in a mode 2 Tx pool for a resource (re)selection procedure triggered by aperiodic transmission (Prsvp_TX=0) in slot n,
· The UE selects a set of Y’ candidate slots with corresponding PBPS and/or CPS results (if available) within the RSW.
· If the total number of Y’ candidate slots is less than a (pre-)configured threshold Y’min,
· How UE includes other candidate slots is up to UE implementation
· Candidate resource set (SA) is initialized to the set of all single-slot candidate resources in the selected Y’ candidate slots.
· For the CPS monitoring window [n+TA, n+TB]:
· TA and TB are both selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0.
· FFS: By default, M is 31 unless (pre-)configured with another value, or where M is (pre-)configured based on transmission priority
· FFS: The range of (pre-)configured M from a TBD lowest value up to 30
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation

	Conclusion
No additional triggering enhancement on top of existing Rel-16 mechanism in re-evaluation and pre-emption checking for partial sensing UEs in Rel-17, including enabling / disabling re-evaluation by (pre-)configuration.


· This does not restrict the triggering of re-evaluation and pre-emption checking due to inter-UE coordination message in scheme 2 (if agreed).

Agreement
When UE is triggered to perform re-evaluation and pre-emption checking for periodic transmission (Prsvp_TX≠0) in slot n,
· During the qth reservation period (q=0,1,2,…, Cresel-1), candidate resource set (SA) is initialized to the remaining Y candidate slots starts from slot  and ends at the last slot of the Y candidate slots, where the slot indices of the remaining Y candidate slots are equal to [q x Prsvp_Tx + ], where  is a slot index of Y candidate slots used in the initial resource (re)selection.
·  is the first candidate slot after slot n+T3.
· FFS whether/how to handle the case when number of the remaining Y candidate slots is less than Ymin.
· Scheme 1: 
· UE performs PBPS for the remaining Y candidate slots according to , where  is a slot belong to the remaining Y candidate slots, and k and Preserve are the same as resource (re)selection.  
· UE performs CPS starts from M logical slots earlier than  to  slots earlier than . 
·  By default, M is 31 unless (pre-)configured with another value.

Agreement
When UE performs random resource selection, LTE principle is reused:
· The UE is not required to measure CBR.
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used.

Working Assumption
For UE performs partial sensing or random resource selection, Rel-16 SL CR evaluation is directly reused.

Agreement
For SL CBR measurement in partial sensing, select one option in the following:
· Option 1, 2, 3: SL RSSI is measured for slots in which the UE performs partial sensing and PSCCH/PSSCH reception over a SL CBR measurement window defined in Rel-16. The calculation of SL CBR is limited within the slots for which the SL RSSI is measured.
· If the number of SL RSSI measurement slots is below a (pre-)configured threshold, FFS the following or other options.
· Option 1: a (pre-)configured SL CBR value is used.
· Option 2: the UE additionally measure a set of slots within the SL CBR measurement window to meet the threshold.
· Option 3: the UE measures an additional set of slots which can be extended outside the SL CBR measurement window to meet the threshold. 
· FFS whether the set of slots in option 2/3 are (pre-) configured or selected by UE implementation.
· Option 4: LTE principle is reused:
· The UE is not required to measure CBR. 
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used



In this contribution, we discuss the resource allocation schemes for UE power saving, including the possible impact of sidelink DRX on the resource allocation. According to the last RAN plenary meeting guide, the completion of this WI is confirmed as the end of this year. So we’d better focus on the essential issues for working solution first, and discuss the further enhancement next if necessary. For this purpose, this contribution is composed as follows. In Section 2, the remaining essential issues are identified and in Section 3 the proposed solutions for the essential issues are discussed. Finally the issues corresponding further enhancements are discussed in Section 4, and the conclusion is provided in Section 5.
2. Identification of the essential issues
In the last RAN plenary meeting, the following open issues were identified for resource allocation for power saving. Even though there were no consensus on which issues are essential among them in the plenary meeting, we think that the first 5 issues are essential in order to make the SL resource allocation complete from the specification viewpoint.
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing
· CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
· Sensing and SL CBR measurement during its SL DRX inactive time
· Re-evaluation and pre-emption checking after random selection
· Resource pool segregation for periodically occurring resources
· Random resource selection in pools with mixed RA schemes
· Conditions in which CPS can be disabled in resource (re)selection
Proposal 1: Prioritize the following open issues from the RAN guidance for the completion of Rel.17 SL enhancement WI.
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing
· CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
3. Proposals for the essential issues
3.1 Partial sensing based resource selection for periodic transmission
In RAN1 #107-e meeting, we have agreed to use M logical slots for contiguous partial sensing window before the candidate slots for resource (re)selection in aperiodic transmission. Following the unified approach, the same concept can be used for the contiguous partial sensing in periodic transmission.
Proposal 2: When UE performs contiguous partial sensing for a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX≠0), the contiguous partial sensing window is selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0, where ty0 is the timing of the first candidate slot of Y candidate slots.
· By default, M is 31 unless (pre-)configured with another value.
3.2 Partial sensing based resource selection for aperiodic transmission
The partial sensing scheme needs to be unified for both periodic and aperiodic transmission. It helps to simplify the operation and reduces the specification effort. In this sense, the resource selection window for aperiodic transmission can be determined in the same way as in periodic transmission. There were discussions whether or not to adapt the resource selection window so as to be dependent on the available resources in aperiodic transmission, or on the active time of SL-DRX configuration. However, adjusting the resource selection window like this just complicates the rule without any benefit. We propose to reuse the Rel.16 NR V2X rule of the resource selection window also for the aperiodic transmission case.
Proposal 3: When UE performs contiguous partial sensing only in a resource pool with periodic reservation for another TB disabled, T1 parameter of the resource selection window [T1, T2] is determined in the same way as the step 1) of Rel-16 TS 38.214 Sec. 8.1.4.
3.3 Random resource selection
Similar to the resource selection window, the candidate resource set to be reported to MAC layer for random resource selection is determined in the same way as in LTE-V2X random resource selection. That is, the candidate resource set consists of all the single-slot resources within the resource selection window.
Proposal 4: For random resource selection, the candidate resource set  is the set of all the single-slot-resources in the resource selection window.
3.4 Resource re-evaluation and pre-emption checking
For resource re-evaluation and pre-emption checking in aperiodic transmission, the operations and the procedures for resource (re)selection are reused as much as possible for maximum commonality. The candidate resource set SA is initialized with the remaining candidate slots from the initially selected Y candidate slots, similar to the periodic transmission case. The contiguous partial sensing window comprises of the M consecutive logical slots before the candidate slots, similar to the case of resource (re)selection in aperiodic transmission. For the exceptional case of insufficient partial sensing window, the same concept agreed for resource (re)selection triggered by aperiodic transmission is reused.
Proposal 5: When UE is triggered to perform re-evaluation and pre-emption checking for aperiodic transmission (Prsvp_TX=0) in slot n,
· Candidate resource set (SA) is initialized to the remaining Y candidate slots, which starts from slot  and ends at the last slot of the Y candidate slots, where  is the first candidate slot after slot n+T3.
· UE performs contiguous partial sensing, which starts from M logical slots earlier than  to  slots earlier than ,
· By default, M is 31 unless (pre-)configured with another value.
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation
3.5 CBR measurement
If UE performs partial sensing, the reliability of the CBR measurement cannot be guaranteed. A simple solution is to use a (pre-)configured CBR value, as same as in random resource selection case. This is also aligned with the LTE-V2X principle. Considering wider range of use cases in NR-V2X, if some optimization is really needed, a simplest way of optimization might be to use a measured CBR measurement if the number of CBR measured slots is above a threshold, or a (pre-)configured CBR value otherwise.
Proposal 6: Regarding CBR measurement in partial sensing, LTE principle is reused as much as possible.
· The UE is not required to measure CBR.
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used.
3.6 Partial sensing under SL-DRX
In RAN1#107-e meeting, it was agreed that a subset of candidate resources within the active time of RX-UE’s SL DRX are selected and reported to a higher layer. It was intended to ensure that at least the initial transmission is performed within the SL DRX active time, so that the subsequent retransmissions can be made within the active time extended by the initial transmission. One point to be clarified is that UE needs to provide a required number of candidate resources that are apart from each other in time within the active time. That is, the case such that all the subset of candidate resources belong to a single candidate slot needs to be excluded. If the number of candidate resources are counted, we cannot avoid the worst case mentioned above, for example. Therefore, to ensure this point, the required number should be counted in candidate slot, rather than in candidate resource.
Proposal 7: When TX-UE performs partial sensing and RX-UE performs SL-DRX operation, TX-UE selects and reports the candidate resources belonging to more than X candidate slots in RX-UE’s SL DRX Active time within TX-UE’s resource selection window. X is configured by a higher layer of the UE.
As one of the solutions to achieve the goal of guaranteeing the (pre-)configured number of candidate resources within the active time of SL DRX, the resource allocation parameters can be separately configured for the active and inactive time of SL DRX. For example, the target resource ratio, RSRP threshold, RSRP threshold increment (i.e. 3dB in full sensing case), and can be separately (pre-)configured in addition to the existing ones. By adjusting these parameters, the required number of candidate resources can be efficiently selected within the active time.
The overall resource allocation procedure can be as follows. After achieving the target resource ratio from the candidate slots within the entire resource selection window, UE further checks if the target resource ratio for SL DRX active time is satisfied. If it is satisfied, the procedure ends. Otherwise, UE increase the RSRP threshold for the active time until the target resource ratio is achieved within the active time. This is the simplest update for SL DRX operation, over the existing resource allocation scheme.
Proposal 8: When TX-UE performs partial sensing and RX-UE performs SL-DRX operation, TX-UE’s resource selection parameters such as RSRP threshold, RSRP threshold increment, and target resource ratio are additionally (pre-)configured for the active time of RX UE’s SL DRX.
According to the recent agreements, the following RRC parameters need to be added. First, RAN1 has agreed to use a separate minimum number of candidate slots for aperiodic transmission case. Second, in case of random resource selection, RAN1 has agreed to use a (pre-)configured CBR value instead of real CBR measurement. Last, we need to define the range of M consecutive logical slots for contiguous partial sensing window. The maximum value should be 31 slots as the maximum interval of two resource that can be signaled by a single SCI is 32 slots. So we need to define the minimum value of M to complete the range of M logical slots.
Proposal 9: The following RRC parameters need to be defined in Rel.17 SL enhancement.
· The number of minimum candidate slots Y’min for aperiodic transmission
· Default CBR value for random resource selection
· Lower bound of M SL logical slots for contiguous partial sensing window
4. Proposals for the further enhancements
In a resource pool where the partial sensing is configured, there are no clear conditions defined for UE to perform the periodic-based partial sensing or the contiguous partial sensing. Following the discussions so far in RAN1 group, we need to remove ambiguities regarding the partial sensing operations for power saving. As the periodic-based partial sensing is only possible when the resource (re)selection triggering can be estimated, it should be only performed in resource (re)selection, re-evaluation and pre-emption checking for periodic transmission. On the other hand, the contiguous partial sensing can be performed for both periodic and aperiodic transmission, as we have agreed to make the contiguous partial sensing window before the selection of the candidate slots even in the aperiodic transmission case.
Proposal 10: In a resource pool where at least the partial sensing is configured, only the following partial sensing operations under given conditions are supported.
· Both periodic-based partial sensing and contiguous partial sensing for periodic transmission
· Contiguous partial sensing only for aperiodic transmission
In a resource pool where at least the partial sensing and the random resource selection are configured, UE can choose whether to perform the partial sensing or the random resource selection, based on e.g. the remaining battery status of UE. For example, if UE has no sufficient power remained for partial sensing, then UE can randomly select transmission resources or even drop the transmission. It was also up to UE implementation in LTE-V2X operation.
Proposal 11: In a resource pool where at least the partial sensing and the random resource selection are configured, it’s up to UE implementation whether to perform partial sensing or the random resource selection.
Among the open issues raised up in the plenary meeting, the resource pool segregation for periodically occurring resources should be deprioritized in Rel.17 NR SL enhancement. The resource pool partitioning concept for any purpose can be simply implemented by configuring a separate pool for a necessary purpose in the current specification. Otherwise, all the details on the configuration required for the resource pool partitioning, the related operations under a specific condition, etc. need to be discussed and specified. Considering the limited timeline for the completion of Rel.17 NR SL enhancement, discussing such a new issue is not desirable, so should not be specified in Rel.17.
Proposal 12: Resource pool segregation or partitioning is deprioritized in discussion and not specified in Rel.17 SL enhancement.
4.1 Partial sensing based resource selection
As enhancement to mitigate an interference level to other SL transmission, the minimum number of candidate slots Ymin can be further optimized. If a TB to be transmitted has relatively high priority or a congestion level is low or HARQ feedback is disabled or the resource re-evaluation/pre-emption checking is disabled, a large number of candidate slots Y can be configured to ensure reliable transmission of the TB with multiple retransmissions. If a TB to be transmitted has relatively low priority or a congestion level is high or HARQ feedback is enabled or the resource re-evaluation/pre-emption checking is enabled, the number of the partial sensing slots may be configured to be large so as not to cause SL resource conflicts with other UE’s transmission that may have a higher priority.
Proposal 13: In periodic-based partial sensing, the minimum number of candidate slots Ymin is determined based on the transmission packet priority, QoS requirement, congestion/interference level, HARQ feedback enabled/disabled, remaining PDB, or resource re-evaluation or pre-emption checking enabled/disabled.
It was discussed in RAN1#105 meeting that TX UE’s transmission periodicity can be included in the periodicities for periodic-based partial sensing. It could be beneficial for avoiding resource collision, but it also requires additional power consumption for the additional partial sensing. For this reason, rather than mandating to always include TX UE’s transmission periodicity, it could be performed based on certain conditions. For example, only if the transmission packet priority value is lower than a threshold, or the channel congestion level is higher than a threshold, TX UE’s transmission periodicity can be included in the periodicities for periodic-based partial sensing. It is one of the compromised way between partial sensing performance and power saving
In periodic transmission based on periodic-based partial sensing, it is assumed that the transmission timing is predicted so that the required partial sensing is performed in advance to the transmission instant. In this sense, UE can perform partial sensing required for each transmission of total Cresel transmissions. Before the first candidate slot timing, if a collision is detected on the sensing occasion related to the idle slot corresponding to any one of Cresel transmissions, the corresponding idle slot is excluded from the idle resource set reported to MAC layer.
Proposal 14: In periodic-based partial sensing, a candidate resource is excluded from the idle resource set if a collision is detected over any of the Cresel TB transmissions based on the periodicities and the sensing occasions (pre-)configured.
4.2 Random resource selection
In RAN1#105-e meeting, it was agreed that If UE performs random resource selection, HARQ feedback enabled transmission is supported. The conditions for UE to enable HARQ feedback are as follows. If the priority value of the transmission packet is lower than a threshold, HARQ feedback can be enabled to ensure the reliable transmission. If the latency requirement for the transmission packet is so tight, there could be no sufficient sensing duration for resource allocation. In this case, the random resource selection is first tried, and the possible transmission fail due to resource collision can be compensated by the use of HARQ feedback. The last case of using HARQ feedback for random resource selection is when the randomly selected resource is periodically reused for periodic transmission. In this case, the periodic transmission resource and the associated PSFCH resources can be derived from the partial sensing UE, so that they can avoid resource collision on the PSFCH resources.
Proposal 15: In random resource selection, HARQ feedback can be enabled under the following conditions:
· When the priority value of a packet is below a threshold (e.g. pre-emption priority value)
· When PDB is smaller than a (pre-)configured threshold if periodic transmission is not allowed in a resource pool
· When the randomly selected resource is reused for periodic transmission
The resource selection window for random resource selection is determined in the same way as in the periodic and aperiodic transmission case. This is aligned with the unified rule approach, and there is no reason not to follow the same rule.
Proposal 16: For random resource selection, the resource selection window [T1, T2] is determined in the same way as in R16 NR-V2X according to step 1 [TS 38.214 Sec. 8.1.4].
In Rel. 15 LTE-V2X, when SL resource pool is configured to allow both partial sensing base and random resource selection, and once a resource is randomly selected for periodic transmission, the random selected resource is periodically re-used according to the semi-persistent resource reservation procedure. This is to avoid unnecessary random resource selection for each TB transmission, and to allow a full-sensing UE to avoid the P-UE’s randomly selected resources. The same principle is reused for NR-V2X random resource selection procedure.
Proposal 17: When UE randomly selected a resource for periodic transmission, the resource is reselected based on the NR-V2X SPS resource reservation procedure for the following periodic transmissions, similar to LTE-V2X operation, within the number of periods (Cresel).
In a resource pool where the periodic transmission is enabled, if UE selects a resource based on random selection, the randomly selected resource can be reused for the periodic transmission. However, if there is a collision with other UE from some instant, UE will suffer continual collision on the same resources. To avoid this continual collision, the selection of random resources are reset at every new periodic transmission. That is, if the last transmission of total Cresel periodic transmissions are completed, the first transmission resource for the next Cresel periodic transmissions are randomly selected in a resource pool, except the randomly chosen resource used for the previous Cresel transmissions.
Proposal 18: After the final periodic transmission among Cresel periodic transmissions based on the randomly selected resource, the first transmission resource of the next set of periodic transmissions is randomly selected in a resource selection window, except the previous selected resource.
4.3 Resource re-evaluation and pre-emption checking
Similar to the partial sensing case, the conditions where UE can perform resource re-evaluation and/or pre-emption checking is basically when more careful (re)selection of resources are required in transmission of a TB to ensure a successful transmission by avoiding a collision with other UE’s traffic. In addition to the conditions above, after random resource selection is performed by UE that is capable of sensing because partial sensing results are not available at the time of initial resource selection e.g. such as in the early part of SL DRX ON duration, resource re-evaluation and/or pre-emption checking can be done to minimize resource conflicts. If there are any sensing results available at the time of resource re-evaluation and/or pre-emption checking, those results can be considered together.
When the resources were initially selected based on partial sensing, resource re-evaluation and/or pre-emption checking if the number of partial sensing slots is not sufficient, or only contiguous partial sensing is performed for aperiodic transmission in a resource pool where periodic transmission is enabled. In addition, the following case can be considered for resource re-evaluation and/or pre-emption checking condition. The purpose of contiguous partial sensing before the resource selection window or the first candidate slot is to ensure to avoid any conflict due to reserved aperiodic transmission indicated by the SCIs within e.g. 31 slots before. With this contiguous partial sensing, the first resource among the resource selection window or the first candidate slot is perfectly checked with respect to the possible aperiodic transmission. However, as the gap of the selected resource from the start of the resource selection window or the first candidate slot goes larger (i.e. the latter part of the resources), only limited number of SCIs monitored in the contiguous partial sensing window contributes the detection of collision with the resources of interest, as shown in Figure 1. Resource re-evaluation and/or pre-emption checking are necessary especially for those resources.
[image: ]
[bookmark: _Ref71709566]Figure 1 Contiguous partial sensing for resource (re)selection
Proposal 19: Resource re-evaluation or pre-emption checking after resource (re)selection can be performed in the following cases:
· When random resource selection is performed by a UE that is capable of sensing,
· if there is a period for additional sensing within the remaining PDB
· if any sensing results for transmission of other packets are available
· When the number of the periodic-based partial sensing slots for resource (re)selection is below a threshold
· When only the contiguous partial sensing is performed for resource (re)selection in a resource pool where the periodic transmission is enabled
· When the priority value of a packet is above a threshold (e.g. pre-emption priority value)
· When the congestion/interference level in a resource pool is above a threshold
· When the required reliability level is above a threshold
· When the number of retransmissions is below a threshold
· For the selected resources whose collision with other UE’s transmission resources cannot be detected by contiguous partial sensing (e.g. the resources selected in the latter part of a selection window) 
There was a proposal regarding a min. distance between any two resources signaled by a single SCI transmitted by a random resource selection UE. But this is not only an issue for random resource selection case, but a more general issue related to packet priority. For example, when UE-A detects resource collision with UE-B’s transmission after UE-A sent a SCI, UE-A’s resource is pre-empted by UE-B’s resource if the priority of UE-B’s packet is higher than that of UE-A’s packet and a (pre-)configured priority. In this case, if the distance between two resources for UE-B’s transmission is too short for UE-A to decode the SCI related to UE-B’s first resource and to detect a collision with UE-B’s reserved second resource, there is no way for UE-A to avoid collision with UE-B’s second resource. To solve this issue, if UE transmits a TB based on multiple blind retransmission, and the priority value of the TB is above a (pre-)configured threshold (e.g. pre-emption priority configured in a resource pool), the min. distance between any two resources signaled by a single SCI is not larger than a (pre-)configured threshold.
Proposal 20: Min. distance between any two resources signaled by a single SCI is (pre-)configured for transmission of a TB having a priority value lower than a (pre-)configured threshold.
4.4 Impact of SL DRX
If RX UE performs SL DRX operation and TX UE detects a DTX of a certain transmission from receiving neither HARQ ACK nor NACK in e.g unicast transmission, RX UE cannot extend its Active time due to the DTX, which makes RX UE unable to receive the next associated retransmission. If the next retransmission resource after the DTX is not included in the RX UE’s Active time, TX UE cannot perform the next retransmission as RX UE will not be in wake-up state for that period. The solution to enable the next retransmission is to trigger the resource re-selection on the next retransmission resource and reselect the resource inside the RX UE’s Active time. With this resource reselection, the next retransmission will be received by RX UE during the Active time.
Proposal 21: When RX UE performs SL DRX operation, if TX UE detects DTX of a certain transmission and the next retransmission is expected outside the RX UE’s SL DRX active time, TX UE triggers resource reselection for the next transmission resource so that the reselected resource is within the active time. 
5. Conclusion
In this contribution, the remaining essential issues were identified, and the solution for the essential issues and further enhancements of the resource allocation schemes for UE power saving were discussed. The following proposals were made as a conclusion.
Identification of the essential issues
Proposal 1: Prioritize the following open issues from the RAN guidance for the completion of Rel.17 SL enhancement WI.
· Finalization of pre-emption/re-evaluation checking for aperiodic transmission
· Finalization of selection/report of candidate resources in which at least its subset is within RX UE's active time
· Finalization of SL CBR measurement in partial sensing
· CPS monitoring window for aperiodic transmission when UE performs at least CPS in a Tx pool
· T1 of RSW when UE performs only CPS in a Tx pool with periodic reservation for another TB disabled
Proposals for the essential issues
Proposal 2: When UE performs contiguous partial sensing for a resource (re)selection procedure triggered by periodic transmission (Prsvp_TX≠0), the contiguous partial sensing window is selected such that UE has sensing results starting at M consecutive logical slots before ty0 and ending at Tproc,0 + Tproc,1 slots earlier than ty0, where ty0 is the timing of the first candidate slot of Y candidate slots.
· By default, M is 31 unless (pre-)configured with another value.
Proposal 3: When UE performs contiguous partial sensing only in a resource pool with periodic reservation for another TB disabled, T1 parameter of the resource selection window [T1, T2] is determined in the same way as the step 1) of Rel-16 TS 38.214 Sec. 8.1.4.
Proposal 4: For random resource selection, the candidate resource set  is the set of all the single-slot-resources in the resource selection window.
Proposal 5: When UE is triggered to perform re-evaluation and pre-emption checking for aperiodic transmission (Prsvp_TX=0) in slot n,
· Candidate resource set (SA) is initialized to the remaining Y candidate slots, which starts from slot  and ends at the last slot of the Y candidate slots, where  is the first candidate slot after slot n+T3.
· UE performs contiguous partial sensing, which starts from M logical slots earlier than  to  slots earlier than ,
· By default, M is 31 unless (pre-)configured with another value.
· When the minimum M slots for CPS cannot be guaranteed, support both
· Option A, the UE ensures the Y’min criterion is fulfilled
· Option B: UE performs random resource selection
· When the UE performs Option A or Option B is up to UE implementation
Proposal 6: Regarding CBR measurement in partial sensing, LTE principle is reused as much as possible.
· The UE is not required to measure CBR.
· When no SL CBR measurement result is available, a (pre-)configured SL CBR value is used.
Proposal 7: When TX-UE performs partial sensing and RX-UE performs SL-DRX operation, TX-UE selects and reports the candidate resources belonging to more than X candidate slots in RX-UE’s SL DRX Active time within TX-UE’s resource selection window. X is configured by a higher layer of the UE.
Proposal 8: When TX-UE performs partial sensing and RX-UE performs SL-DRX operation, TX-UE’s resource selection parameters such as RSRP threshold, RSRP threshold increment, and target resource ratio are additionally (pre-)configured for the active time of RX UE’s SL DRX.
Proposal 9: The following RRC parameters need to be defined in Rel.17 SL enhancement.
· The number of minimum candidate slots Y’min for aperiodic transmission
· Default CBR value for random resource selection
· Lower bound of M SL logical slots for contiguous partial sensing window
Proposals for the further enhancements
Proposal 10: In a resource pool where at least the partial sensing is configured, only the following partial sensing operations under given conditions are supported.
· Both periodic-based partial sensing and contiguous partial sensing for periodic transmission
· Contiguous partial sensing only for aperiodic transmission
Proposal 11: In a resource pool where at least the partial sensing and the random resource selection are configured, it’s up to UE implementation whether to perform partial sensing or the random resource selection.
Proposal 12: Resource pool segregation or partitioning is deprioritized in discussion and not specified in Rel.17 SL enhancement.
Proposal 13: In periodic-based partial sensing, the minimum number of candidate slots Ymin is determined based on the transmission packet priority, QoS requirement, congestion/interference level, HARQ feedback enabled/disabled, remaining PDB, or resource re-evaluation or pre-emption checking enabled/disabled.
Proposal 14: In periodic-based partial sensing, a candidate resource is excluded from the idle resource set if a collision is detected over any of the Cresel TB transmissions based on the periodicities and the sensing occasions (pre-)configured.
Proposal 15: In random resource selection, HARQ feedback can be enabled under the following conditions:
· When the priority value of a packet is below a threshold (e.g. pre-emption priority value)
· When PDB is smaller than a (pre-)configured threshold if periodic transmission is not allowed in a resource pool
· When the randomly selected resource is reused for periodic transmission
Proposal 16: For random resource selection, the resource selection window [T1, T2] is determined in the same way as in R16 NR-V2X according to step 1 [TS 38.214 Sec. 8.1.4].
[bookmark: _GoBack]Proposal 17: When UE randomly selected a resource for periodic transmission, the resource is reselected based on the NR-V2X SPS resource reservation procedure for the following periodic transmissions, similar to LTE-V2X operation, within the number of periods (Cresel).
Proposal 18: After the final periodic transmission among Cresel periodic transmissions based on the randomly selected resource, the first transmission resource of the next set of periodic transmissions is randomly selected in a resource selection window, except the previous selected resource.
Proposal 19: Resource re-evaluation or pre-emption checking after resource (re)selection can be performed in the following cases:
· When random resource selection is performed by a UE that is capable of sensing,
· if there is a period for additional sensing within the remaining PDB
· if any sensing results for transmission of other packets are available
· When the number of the periodic-based partial sensing slots for resource (re)selection is below a threshold
· When only the contiguous partial sensing is performed for resource (re)selection in a resource pool where the periodic transmission is enabled
· When the priority value of a packet is above a threshold (e.g. pre-emption priority value)
· When the congestion/interference level in a resource pool is above a threshold
· When the required reliability level is above a threshold
· When the number of retransmissions is below a threshold
· For the selected resources whose collision with other UE’s transmission resources cannot be detected by contiguous partial sensing (e.g. the resources selected in the latter part of a selection window) 
Proposal 20: Min. distance between any two resources signaled by a single SCI is (pre-)configured for transmission of a TB having a priority value lower than a (pre-)configured threshold.
Proposal 21: When RX UE performs SL DRX operation, if TX UE detects DTX of a certain transmission and the next retransmission is expected outside the RX UE’s SL DRX active time, TX UE triggers resource reselection for the next transmission resource so that the reselected resource is within the active time. 
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