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Introduction
In RAN1 #104b-e meeting, some agreements are obtained as following [1].
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 

In RAN1 #104-e meeting, some agreements are obtained as following [2].
Agreements:
· Random resource selection is applicable to both periodic and aperiodic transmissions
· FFS conditions for random resource selection
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

In RAN1 #103-e meeting, the following agreements are reached [3].
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.
In this contribution, we will discuss further consideration related to SL power saving.
Discussions 
Resource selection based on partial sensing
For partial sensing in LTE V2X, P-UE only performs sensing in a set of subframes based on a pattern in sidelink resource pool. Specifically, for subframe ty including candidate single-subframe resources for PSSCH transmission, the P-UE shall monitor the candidate sensing subframes ty-k*step. Here step equals to the number of candidate SL subframes within 100ms sensing gap and k is positive integer of one or more values from {1, 2, 3, ..., 10} according to the parameters configured from high layers. By this means, power consumption will be reduced.
It should be noted that in LTE V2X only the periodic resource reservation is supported. And only the integer multiple of 100 ms and {20, 50} ms are supported for the periods of resource reservation. Given the periods larger than 100ms could divide 100 while 100 could divide {20, 50}, the sensing results obtained from monitoring occasions with 100ms sensing gap could identify the (concurrent) transmissions of any aforementioned period(s) without any knowledge of the resource selection trigger in advance. 
In NR V2X, periodic services together with aperiodic services are supported. In Rel-17, partial sensing is expected to evolve compared to the LTE legacy sensing procedure in the sense that both enhanced periodic-based partial sensing and contiguous partial sensing are supported. The enhancement for periodic-based partial sensing target the support of the (concurrent) periodic services with more diverse period(s). And the contiguous partial sensing is supposed to handle the aperiodic services. Periodic-based partial or contiguous partial sensing can be configured to stand alone or co-exist depending on the service nature in the resource pool. For example, if periodic services alone are supported in a SL resource pool, only the periodic-based partial sensing is needed. 
[bookmark: _Toc71577695][bookmark: _Toc71620782][bookmark: _Toc71624936]Periodic-based partial or contiguous partial sensing can be (pre-)configured to stand alone or co-exist depending on the service nature in the resource pool.  
· Periodic-based partial sensing
Periodic-based partial sensing is mainly used to evaluate whether the selected resource is reserved by periodic service. Considering service of any period within [0:99]ms is supported in Rel-17, P-UE adopting the legacy 100 ms sensing gap is quite likely to fail the identification of the reserved resources of a period that cannot be divided by 100. For example, partial sensing based on the candidate sensing gap of 100 ms will miss most resources reserved with 70ms period.
[bookmark: _Toc16149][bookmark: _Toc27488][bookmark: _Toc71624930]For services of most periods within [0:99] ms in NR V2X, the legacy partial sensing procedure (LTE V2X) using 100 ms candidate sensing gap cannot function properly due to failure to identify the resources reserved.

(1) Support of multiple reservation period values
Since multiple period values including [0:99]ms are supported in NR V2X, it should also be considered how to perform periodic-based partial sensing in a SL resource pool configured with multiple period values. For example, whether the periodic-based partial sensing should be performed based on all period values of the configured set. According to the agreements in RAN1 #104b-e meeting, two Alts are obtained to be selected further as follows.  
· 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
In our view, if some resource reservation periods allowed in the resource pool are not considered in the partial sensing occasion, the corresponding reserved resource will not be excluded and collision risk will increase for the transmission using the selected resource. If one period value is the integer multiple of that of another period value, UE can perform partial sensing only based on one of the two period values, e.g., the smaller period value, via a properly configured offset and UE implementation to reduce sensing power consumption. So, we think Alt. 1 should be supported.
[bookmark: _Toc20386][bookmark: _Toc8390][bookmark: _Toc71624937]Support Alt. 1 for Preserve , i.e., Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList.

(2) How to perform periodic-based partial sensing under multiple reservation periods
Considering multiple period values need to be supported, the candidate resource set Y for selection should be evaluated based on every reservation period value to avoid collision at the largest extent, under which circumstance how to perform periodic-based partial sensing should be discussed.
Similar to LTE, physical layer does not know in advance when the resource selection will be triggered in NR V2X. Neither is the location of the candidate resource set Y. In implementation, a UE would perform periodic partial sensing, which is independent of resource selection triggering, based on multiple reservation periods. When the resource selection triggering comes (in slot n), the UE can determine the set Y based on the sensed occasions of the corresponding reservation periods. But it's quite likely that one reservation period may not be the integer multiple of others. It is possible that the occasion corresponding to a certain reservation period and the occasions corresponding to other reservation periods overlap on some slots yet not others. In another word, the interval between two overlaps may be larger than the PDB of the transmission and would make the UE fail to select transmission resource based on all reservation periods. As shown in Figure 1, for a reservation period P1(100ms), the periodic sensing occasion is a set of slots with period P1, as the blue block. Similarly, for a reservation period P2(60ms), a periodic sensing occasion is a set of slots with period P2, as the orange block. From Figure 1, we can see only the common multiple of P1 and P2 are overlapped in time domain, e.g., slot y1 and slot y8. The interval between the two time locations with overlap is 300 ms, which is larger than PDB of the transmission, e.g., 100 ms. Only if the resource selection is done on the periodic overlapped slots could ensure reliable sensing results including the services occupation information of all different periods. Under this consideration, if the resource selection triggering comes in slot n1, the UE has to perform additional sensing of slot y6 and y7 to ensure the selected resource y8 should be free of collision from periodic services of both 60 and 100ms. This for ensure would lead to the failure of delivery due to the PDB constraint of the intended transmission. Alternatively, the sensing with period P1 need to determine the candidate resource set in slot y6 and the sensing with period P2 can determine the candidate resource set in slot y5 because of the PDB restriction. Due to the fact that slot y5 are not overlapped with slot y6, there is no way to make a resource selection that is collision free from either periodic service. If the UE selects resource from the candidate resource set in slot y5, collision risk from the transmission with period P1 would exist to the transmission in slot y5 because it is not be evaluated based on P1. Similarly, If the UE selects resource from the candidate resource set in slot y6, collision risk from the transmission with period P2 would exist.  



Figure 1 An example for overlaps between different partial sensing occasions 
[bookmark: _Toc71577639][bookmark: _Toc71620777][bookmark: _Toc71624931]For the periodic-based partial sensing with multiple reservation period values, depending on the impact of reaching time of the resource selection triggering and PDB restriction, if a candidate resource set is not evaluated via sensing based on all reservation periods, it is likely to determine the candidate resource set with collision risk. 
[bookmark: _Toc71624932]If sensing is performed independently based on each reservation period in time domain, it is hard to select a candidate resource set Y which is evaluated by the sensing based on all reservation periods and meets the PDB requirement. 

Further elaboration of the impact on the resource selection could be illustrated in Figure 2 below.


Figure 2 An example of the issue of alignment of sensing occasion
In Figure 2, sensing is done following the periodicity of P1 and P2. The sensing occasions are not aligned within any sensing gap. Though there is no transmission sensed in the slot y-P1 or y-, the transmission on slot y-2*P2 or y-P2 is missed which could propagate into a collision risk in the selected resource y. This issue could not be addressed by implementation given the selected resource or the triggering slot cannot be known in advance to settle the location of the sensing slot y-n*P2(n=1,2,3,....)
From the discussion above, the following issues exist
· The sensing gap in which the sensing occasions of all reservation periods align could be too large for the traffic PDB requirement
· Collision exists when transmission resource selection under PDB requirement is done via periodic-based partial sensing of sensing gap corresponding to either of the reservation periods

It is reasonable to figure out how to align the sensing occasions of all reservation periods in a sensing gap that could meet the requirement of traffic PDB. For example, in a short sensing gap 100ms (like the sensing gap 100 ms in LTE V2X), the sensing occasions of all reservation periods should be aligned on slot set Y, i.e. within every 100ms, the periodic sensing occasion include set of slots according to for all reservation periods.
[bookmark: _Toc71577698][bookmark: _Toc71620785][bookmark: _Toc71577721][bookmark: _Toc71620808][bookmark: _Toc71624938][bookmark: _Toc1875][bookmark: _Toc13885]Further discuss how to ensure the sensing occasions are aligned within a given sensing gap 

(3) k value for periodic-based partial sensing
The value of k is used to determine the occasion(s) of the periodic-based partial sensing. It is discussed further in RAN1 #104b-e meeting and two Alts are agreed to be selected further.
	· 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


In Alt 1, Option 1 in RAN1 #104-e is described as following:
	· 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


In Alt 2, Option 5 in RAN1 #104-e is described as following:
	· Option 5: k is (pre-)configured, including multiple values


It can be seen that both the most recent sensing occasion (Alt 1) and the (pre-)configured k (Alt 2) need to be dependent on the resource (re)selection trigger or the set of Y candidate slots. As discussed above, at least for initial transmission, physical layer may not know in advance when the resource selection will be triggered, and cannot determine the location of the candidate resource set Y before the resource selection is triggered either. Under this consideration, with the discussion of the previous subsection, k should be defined within a sensing gap. The sensing gap should fulfill the following requirements, 
· The sensing gap in which the sensing occasions of all reservation periods align should satisfy the traffic PDB requirement of Tx UE
· Potential collision due to transmission of any reservation period should be eliminated with the sensing results in the sensing gap
Thus we propose the following as the modification to previous option 5 
[bookmark: _Toc71577733][bookmark: _Toc71620820][bookmark: _Toc71624939]For the value k, it should be determined within a sensing gap , for example, 
· Alt 2: k is (pre-)configured within a sensing gap, including multiple values and Alt 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 
For the FFS that how to (pre-)configure (e.g., including bitmap), we think only a single value is needed to be (pre-)configured for the boundary of k value. A UE can select a k value by UE implementation that does not surpass the boundary. 
[bookmark: _Toc71624940]A single value representing the boundary of k value should be (pre-)configured. UE determine k value that does not surpass the boundary by UE implementation.
In addition, the following FFS remains for the k value.
	· 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.


In LTE V2X the PHY reports candidate resource set (SB) to MAC layer in slot with the resource (re)selection trigger, If periodic-based partial sensing is prolonged to the time before the first slot of the set of Y candidate slots, it's confusing for MAC laye when the PHY layer will report candidate resource set. Additional indication signal is needed between PHY and MAC. It would increase complexity to the procedure of resource (re)selection for power saving UE and result in additional normative work. The location of set of Y candidate slots can be close to the slot of the resource (re)selection trigger by UE implementation to reduce collision risk from short reservation periods. We prefer the k value is determined before the resource (re)selection trigger. 
[bookmark: _Toc71624941]The k value should be determined before the resource (re)selection trigger.

· Contiguous partial sensing
Contiguous partial sensing is helpful to evaluate whether the selected resource is reserved by other UEs specifically for aperiodic service (re-)transmission. A short term sensing (contiguous partial sensing) is introduced in addition to periodic-based partial sensing, as shown in Fig. 5. With additional short term sensing, the collision due to aperiodic traffic during the gap between partial sensing gap and resource selection window can be mitigated. A length of the contiguous partial sensing window cannot be larger than PDB. 


Figure 3 An example for short term sensing
In our understanding, contiguous partial sensing may be triggered when service package arrives at MAC layer i.e. resource selection is triggered. So the resource selection trigger in slot n or a separate MAC indicator can be used to trigger contiguous partial sensing. UE can be triggered to perform contiguous partial sensing between [n1, n2-Tproc]. Here n1 and n2 are respectively the triggering time for the start and end of the contiguous partial sensing window. And Tproc is subject to processing time restriction. 
[bookmark: _Toc1577][bookmark: _Toc32565][bookmark: _Toc71624942]In a resource pool (pre-)configured with both contiguous partial sensing and periodic-based or contiguous partial sensing only, UE can be triggered to perform contiguous partial sensing by the resource selection triggering or a MAC indicator respectively.
[bookmark: _Toc29779][bookmark: _Toc27231][bookmark: _Toc71624943]UE shall perform contiguous partial sensing between [n1, n2-Tproc]. Here n1 and n2 are respectively the triggering slots for the start and end of the contiguous partial sensing window. And Tproc is subject to processing time restriction.

Random resource selection
In Rel-17, it is assumed that sidelink resource pool can be configured for sharing among power saving UEs and V-UEs performing full sensing. In addition, it is agreed in RAN1 #103-e meeting that different RA schemes, i.e., full sensing, partial sensing and random selection, can be configured with any combination(s) in a resource pool. And details of how these different RAs coexist are not settled down.
When V-UEs configured with full sensing and power saving UE configured with partial sensing are sharing the same resource pool, there is no transmission collision issue since V-UE performing full sensing and power saving UE performing partial sensing with enhancement will identify each other’s transmission.
If only random resource selection is configured for a resource pool, the transmission based on random resource selection is fair to other UEs which are also configured with random selection. Therefore, no enhancement need to be considered.
If random resource selection is configured to coexist with other RA schemes, e.g., full sensing and partial sensing. Since no sensing is performed before resource selection, the resource selected by the random selection UE may overlap the resources reserved by UE under other RA schemes. This would cause collision to those UE which are performing sensing or partial sensing and therefore decrease the transmission reliability for those UE. 
[bookmark: _Toc24096][bookmark: _Toc6885][bookmark: _Toc71624933][bookmark: _Toc2842]In a resource pool configured with random resource selection and other RA schemes, collision caused by random selection would impact the performance of UEs with other RA schemes. 
[bookmark: _Toc71624934]In order to mitigate this potential impact, a mechanism for collision detection on randomly resource selection can be introduced. For example, if the resource randomly selected can be sensed in advance by those UE configured with sensing or partial sensing, transmission collision can be avoided. That is to say, if a resource is selected by random selection UE e.g. for the transmission of high priority service, reservation indication for this resource before its transmission can be used for sensing by the UEs with sensing-based RA scheme. With a specific SCI format to indicate TB initial transmission, UEs with sensing-based RA scheme can thus identify the resource reserved by random selection UE. 
[bookmark: _Toc71624944]To allow the UEs with full sensing and partial sensing sharing same resource pool, random selection UE with high priority can reserve the resource by sending reservation indication before data transmission. 
Consideration for the impact of sidelink DRX 
In RAN #90e meeting, the bullet “This work should consider the impact of sidelink DRX, if any.” was added into the objective of the power saving in Rel-17 sidelink WID [4]. It means that RAN1 should consider whether impact of sidelink DRX would be on the resource allocation design for power saving UEs.
In RAN2 #113-e meeting, agreements are reached as following:
	For data reception, RAN2 defines the behaviour for monitoring the SCI reception (i.e., PSCCH and 2nd SCI on PSSCH) during the SL active time for SL DRX. For data reception, the UE may skip monitoring of PSCCH and 2nd SCI on PSSCH during inactive time for SL DRX. Sensing aspect is not considered in this agreement.


It can be seen that RAN2 does not specify the operation of sensing under SL DRX inactive time for power saving UE.
RAN1 understands that sidelink DRX can be configured towards the UE with partial sensing. When the configured sidelink DRX is under active time (on duration), UE needs to monitor control channel for the purposes of both data reception and sensing. From the perspective of reliability of sidelink communication, RAN1 hopes that the configuration of sidelink DRX can be aligned with the partial sensing parameters. Otherwise, the potential impact would reduce the performance of sidelink communication if assuming partial sensing can only be performed within active duration, since some transmission in off duration would be missed. 
[bookmark: _Toc15914][bookmark: _Toc20967][bookmark: _Toc3131][bookmark: _Toc71624935]If assuming partial sensing can only be performed during active duration and sidelink DRX is (pre-)configured without consideration of partial sensing parameters, the restriction of sensing could only take place during sidelink DRX active time will reduce reliability of sidelink communication.
[bookmark: _Toc22228][bookmark: _Toc32670][bookmark: _Toc9202][bookmark: _Toc23761][bookmark: _Toc32033][bookmark: _Toc25036][bookmark: _Toc71624945]For power saving, the partial sensing parameter should be taken into sidelink DRX (pre-)configuration, i.e. in RAN1’s perspective, it is assumed that sidelink DRX (pre-)configuration would be almost aligned with the partial sensing parameter .
On the other hand, it may be difficult to align sidelink DRX configuration and partial sensing configuration in some cases. For example, for a unicast Rx UE, SL DRX configurations for different source/destination pairs may be different under different Tx UEs. Tx UE may be uncertain about SL DRX configuration granularity (whether per direction or for both directions) of other Tx UEs or which direction of the pair should be assumed to perform sensing. If a Tx UE only perform sensing within ON duration depending on the DRX configuration of its own direction to Rx UE, it is likely that failure to identify the resource reserved by other Tx UEs and consequent collision would happen. In this case, a preferred solution is to perform sensing purely according to configured partial sensing window irrespective of sidelink DRX configuration. By this way, power consumption may increase, but it is acceptable from the perspective of balancing between power saving and transmission reliability and can be mitigated via the configuration of partial sensing. 
[bookmark: _Toc29556][bookmark: _Toc26548][bookmark: _Toc22927][bookmark: _Toc8884][bookmark: _Toc235][bookmark: _Toc13204][bookmark: _Toc71624946]Power saving UE should perform sensing according to configured partial sensing parameters irrespective of sidelink DRX configuration.
BWP for power saving UE
In LTE V2X (Rel-14), the maximum system bandwidth is 20 MHz, P-UE can operate sidelink communication in the same bandwidth with V-UE. In Rel-16, wide bandwidths are supported for sidelink, e.g., 100 MHz.  
On the other hand, it is not necessary for power saving UE to perform sensing and receiving data in a same BWP with V-UE. So, a dedicated BWP can be considered for power saving UE in Rel-17. 
Considering S-SSB detection, it should be noted that the transmission bandwidth for S-SSB is within the bandwidth of the (pre-)configured SL-BWP in Rel-16. We think the same principle should be kept for S-SSB configuration for power saving UE in Rel-17, i.e., S-SSB should be within the bandwidth of the dedicated BWP for power saving UE, as shown in Figure 4. 


Figure 4 dedicated BWP for power saving UE (P-UE)
[bookmark: _Toc71624947]To reduce power consumption, dedicated BWP can be configured for power saving UE in Rel-17.
[bookmark: _Toc71624948]The transmission bandwidth of S-SSB should be (pre-)configured within the dedicated BWP in Rel-17.

HARQ feedback for power saving UE
In Rel-16 NR V2X, HARQ feedback is supported for unicast and groupcast. Based on configured resource, the receiving UE sends HARQ information in PSFCH to assist the transmitting UE to determine whether the retransmission is needed. By the means of HARQ feedback based retransmission, the reliability of sidelink communication can be improved. In Rel-17, P-UE may perform unicast and group cast as well. For example, in the case of dynamic ride sharing, a P-UE supporting a V2X application needs to establish direct unicast communication with a V-UE based on discovery results. 
[bookmark: _Toc28184][bookmark: _Toc22189][bookmark: _Toc14108][bookmark: _Toc106][bookmark: _Toc19777][bookmark: _Toc18035][bookmark: _Toc13759][bookmark: _Toc15864][bookmark: _Toc71624949]Sidelink unicast, groupcast and broadcast communication should be supported for power saving UE in Rel-17.
Thus whether HARQ feedback is supported for power saving UE can also be considered. For sidelink unicast and groupcast, if HARQ feedback is supported, it would be beneficial for improving the reliability of sidelink communication. It is observed that there is no particular traffic type or Qos requirement for power saving UE, we think legacy HARQ feedback can be reused.
[bookmark: _Toc22887][bookmark: _Toc14248][bookmark: _Toc24348][bookmark: _Toc27657][bookmark: _Toc29538][bookmark: _Toc22387][bookmark: _Toc22238][bookmark: _Toc5663][bookmark: _Toc14727][bookmark: _Toc9479][bookmark: _Toc71624950]Legacy HARQ feedback can be reused for power saving UE in Rel-17.

Conclusion
This contribution concludes with the following observations and proposals:
Observation 1:	For services of most periods within [0:99] ms in NR V2X, the legacy partial sensing procedure (LTE V2X) using 100 ms candidate sensing gap cannot function properly due to failure to identify the resources reserved.
Observation 2:	For the periodic-based partial sensing with multiple reservation period values, depending on the impact of reaching time of the resource selection triggering and PDB restriction, if a candidate resource set is not evaluated via sensing based on all reservation periods, it is likely to determine the candidate resource set with collision risk.
Observation 3:	If sensing is performed independently based on each reservation period in time domain, it is hard to select a candidate resource set Y which is evaluated by the sensing based on all reservation periods and meets the PDB requirement.
Observation 4:	In a resource pool configured with random resource selection and other RA schemes, collision caused by random selection would impact the performance of UEs with other RA schemes.
In order to mitigate this potential impact, a mechanism for collision detection on randomly resource selection can be introduced. For example, if the resource randomly selected can be sensed in advance by those UE configured with sensing or partial sensing, transmission collision can be avoided. That is to say, if a resource is selected by random selection UE e.g. for the transmission of high priority service, reservation indication for this resource before its transmission can be used for sensing by the UEs with sensing-based RA scheme. With a specific SCI format to indicate TB initial transmission, UEs with sensing-based RA scheme can thus identify the resource reserved by random selection UE.
Observation 5:	If assuming partial sensing can only be performed during active duration and sidelink DRX is (pre-)configured without consideration of partial sensing parameters, the restriction of sensing could only take place during sidelink DRX active time will reduce reliability of sidelink communication.

Proposal 1:	Periodic-based partial or contiguous partial sensing can be (pre-)configured to stand alone or co-exist depending on the service nature in the resource pool.
Proposal 2:	Support Alt. 1 for Preserve , i.e., Preserve corresponds to all values from the configured set sl-ResourceReservePeriodList.
Proposal 3:	Further discuss how to ensure the sensing occasions are aligned within a given sensing gap
Proposal 4:	For the value k, it should be determined within a sensing gap , for example,
Proposal 5:	A single value representing the boundary of k value should be (pre-)configured. UE determine k value that does not surpass the boundary by UE implementation.
Proposal 6:	The k value should be determined before the resource (re)selection trigger.
Proposal 7:	In a resource pool (pre-)configured with both contiguous partial sensing and periodic-based or contiguous partial sensing only, UE can be triggered to perform contiguous partial sensing by the resource selection triggering or a MAC indicator respectively.
Proposal 8:	UE shall perform contiguous partial sensing between [n1, n2-Tproc]. Here n1 and n2 are respectively the triggering slots for the start and end of the contiguous partial sensing window. And Tproc is subject to processing time restriction.
Proposal 9:	To allow the UEs with full sensing and partial sensing sharing same resource pool, random selection UE with high priority can reserve the resource by sending reservation indication before data transmission.
Proposal 10:	For power saving, the partial sensing parameter should be taken into sidelink DRX (pre-)configuration, i.e. in RAN1’s perspective, it is assumed that sidelink DRX (pre-)configuration would be almost aligned with the partial sensing parameter .
Proposal 11:	Power saving UE should perform sensing according to configured partial sensing parameters irrespective of sidelink DRX configuration.
Proposal 12:	To reduce power consumption, dedicated BWP can be configured for power saving UE in Rel-17.
Proposal 13:	The transmission bandwidth of S-SSB should be (pre-)configured within the dedicated BWP in Rel-17.
Proposal 14:	Sidelink unicast, groupcast and broadcast communication should be supported for power saving UE in Rel-17.
Proposal 15:	Legacy HARQ feedback can be reused for power saving UE in Rel-17.
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