3GPP TSG RAN WG1 #105-e			R1-2105126
e-Meeting, May 10th – 27th, 2021

Agenda Item:	8.11.1.1
Source:	Apple
Title:	On Sidelink Resource Allocation for Power Saving
Document for:	Discussion/Decision
[bookmark: _Ref59890010]Introduction
The Release-17 NR sidelink enhancement work item description (WID) was updated in [1]. In the last RAN1 meeting [2], the resource allocation for power saving was discussed and the following agreements have been made.

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

In this contribution, we discuss the open issues of resource allocation for power saving, including the detailed periodic-based partial sensing, detailed contiguous partial sensing, partial sensing for resource re-evaluation and pre-emption, coexistence of multiple resource allocation schemes, congestion control and resource allocation for sidelink DRX.    
Discussion
Periodic-based partial sensing
In LTE V2X, if a slot  is included in the set of initial candidate slots, the UE shall monitor any slot  if k-th bit of the high layer parameter gapCandidateSensing is set to 1. This is because most of the configured resource reservation periods in LTE FDD V2X is an integer multiple of 100 ms.

In NR V2X, up to 16 resource reservation periods can be configured by a resource pool, where the set of possible resource reservation periods can be 1:99 ms and 100:100:1000 ms. 

The LTE V2X schemes of determining the set of initial candidate slots cannot be directly applied for NR sidelink. Since most of the configured resource reservation periods in NR sidelink are not integer multiple of a certain period (e.g., 100 ms), a simple parameter of gapCandidateSensing does not work properly. Furthermore, the support of smaller resource reservation periods (i.e., 1:99 ms) in NR sidelink implies more sensing operations are needed to qualify an initial candidate slot, in case the similar scheme in LTE V2X of determining the set of initial candidate slots is applied. 

It was agreed [3] that in periodic-based partial sensing, a slot  is considered as a candidate slot if UE monitors slots , where  is a periodicity value from the configured set of possible resource reservation periods allowed in the resource pool (i.e., sl-ResourceReservePeriodList). The determination of  is still open, where the number of alternatives was down selected to two [2].

The first alternative is that  corresponds to all values from sl-ResourceReservePeriodList. This alternative requires a UE to monitor all the possible resource reservation periods, resulting in reliable partial sensing. However, the power consumption of this approach may be large, and it is not preferred for power-limited devices. 

The second alternative is that a set of  values is (pre)configured and includes up to the full set of values from sl-ResourceReservePeriodList. The second alternative allows UE to monitor only a subset of resource reservation periods, resulting in reduced power consumption. This alternative achieves the balance between power consumption and resource allocation reliability, which is preferrable for power-limited devices. Figure 1 shows that only a subset of configured resource reservation periods is used to determine the initial candidate slots. 

In our view, the second alternative should be supported to keep the flexibility between power consumption and resource allocation reliability. However, a single set of  values may not be enough for all UEs in the system. For a UE with less power constraints, it prefers to monitor the full set of values from sl-ResourceReservePeriodList to achieve more reliable resource selection. For a UE with more power constraints, it prefers to monitor a subset of values from sl-ResourceReservePeriodList to achieve more power saving. Hence, we think at least two sets of  values could be supported. The first set of  values corresponds to all values from sl-ResourceReservePeriodList, while the second set of  values corresponds to a subset of values from sl-ResourceReservePeriodList. 

The selection between two sets of  values may depend on channel busy ratio (CBR). In general, the chance of resource collision is higher when sidelink channels are crowded. Sensing over all values from sl-ResourceReservePeriodList is beneficial in alleviating the resource collision chance. On the other hand, when sidelink channels are less crowded, sensing over a subset of values from sl-ResourceReservePeriodList is beneficial in saving device powers. 

The selection between two sets of  values may also depend on priority level of data to be transmitted. In general, sensing over all values from sl-ResourceReservePeriodList is used for data with high priority level, while sensing over a subset of values from sl-ResourceReservePeriodList is used for data with low priority level. 

Proposal 1: In periodic-based partial sensing, two sets of  values are supported, where the first set of  values corresponds to all values from sl-ResourceReservePeriodList, and the second set of  values is (pre)configured per resource pool and includes a subset of values from sl-ResourceReservePeriodList.
· The selection between two sets of  values depends on data priority and CBR.
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[bookmark: _Ref59878331]Figure 1: Exemplary initial candidate slot determination

Consider a UE performs periodic-based partial sensing for a resource reservation period (i.e., ). It is open how many sensing occasions (i.e., ) are associated with this resource reservation period. Two alternatives of the  values were selected from a list of options [2]. 

In the first alternative, UE monitors only the most recent sensing occasion before resource selection trigger or before the first slot of the set of  candidate slots. This alternative restricts the number of sensing occasions and hence has low power consumption. On the other hand, it may not achieve the highest reliability. 

In the second alternative, the number of sensing occasions for each resource reservation period is (pre)configured, but includes at least the most recent sensing occasion before resource selection trigger or before the first slot of the set of  candidate slots. This alternative provides the flexibility on the number sensing occasions for a given . It can achieve the balance between power consumptions and resource allocation reliability. Hence, this alternative is preferred. 

In the (pre)configuration of  values, we prefer to restrict the maximum allowed  values to avoid a configuration with large power consumption. Overall, for a given resource reservation period , the corresponding largest  values is such that  is less than a threshold, where the threshold is (pre)configured per resource pool. 

Proposal 2: In periodic-based partial sensing, k is (pre)configured per resource pool, where the product of a given resource reservation period  and its corresponding largest k value is upper bounded by a threshold.

In discussing two alternatives for  values, the definition of the most recent sensing occasion is unclear. In one possible way, sensing for resource selection is before the resource selection trigger. In the other possible way, sensing for resource selection is before the first slot of the set of  candidate slots. 

In our view, this issue depends on when the resource selection procedure is performed. If the resource selection procedure is performed at the resource selection trigger, then sensing before the resource selection trigger makes sense, since sensing after the resource selection trigger is not used in resource selection procedure. If the resource selection procedure is performed after the resource selection trigger, then sensing after the resource selection trigger can be used in resource selection procedure.  

In Release 16 NR V2X with full sensing, only the sensing before the resource selection trigger is used in resource selection procedure. In Release 17 sidelink enhancement, we introduced the contiguous partial sensing, which may occur after the resource selection trigger. If contiguous partial sensing is enabled and its sensing window ends before the first slot of the set of  candidate slots subject to processing time restriction, then the most recent sensing occasion is defined before the first slot of the set of  candidate slots subject to processing time restriction. Otherwise, the most recent sensing occasion is defined before the resource selection trigger subject to processing time restriction. 

Proposal 3: In periodic-based partial sensing, the most recent sensing occasion for a given reservation periodicity is defined as 
· before the first slot of the set of  candidate slots subject to processing time restriction, if contiguous partial sensing is enabled and its window ends before the first slot of the set of   candidate slots subject to processing time restriction, or 
· before the resource selection trigger subject to processing time restriction, otherwise. 

In periodic-based partial sensing, it was agreed [3] that it is up to UE implementation to determine a set of candidate slots within a resource selection window. A minimum value for  is (pre)configured with details open. 

In NR sidelink, the maximum number of reserved PSCCH/PSSCH resources is configured per resource pool with possible values of 2 and 3. When this maximum number is configured as 3, a UE is able to select up to three resources for a single TB transmission. If three resources are to be selected by the UE, then more candidate resources should be considered to reduce the collision probability. Hence, it is preferred that the minimum value for  should be dependent on the number of PSCCH/PSSCH resources to be selected.

Proposal 4: In periodic-based partial sensing and resource selection, the minimum number of candidate slots is (pre)configured per the number of PSCCH/PSSCH resources to be selected. 
 

It was discussed [4] whether and how the periodic-based partial sensing can be applied when the resource selection is triggered by aperiodic traffic. Suppose a resource pool is configured with resource reservation period of both zero and non-zero values. A UE performs periodic-based partial sensing to monitor periodic reservations from other UEs, which may be used in the resource selection procedure for this UE’s periodic traffic. Consider this UE happens to have another aperiodic traffic. If the candidate slots resulting from the periodic-based partial sensing are contained in the resource selection window of the aperiodic traffic, then it is preferred for this UE to select resources from these candidate slots. These candidate slots are more reliable since the resource collision chance due to periodic reservations is low. Hence, we have the following proposal.

Proposal 5: When a UE performs periodic-based partial sensing and has a resource selection trigger for aperiodic traffic, if the candidate slots resulting from the periodic-based partial sensing are within the resource selection window, then the resource selection is from the candidate slots resulting from the periodic-based partial sensing.
 
Contiguous partial sensing 
The contiguous partial sensing was introduced for NR sidelink [2]. The contiguous partial sensing is aimed to detect other UEs’ resource reservation for aperiodic traffic. Specifically, when a resource selection is triggered in slot n, UE monitors slots  and performs candidate resource identification in or after slot . The values of  and  are open.

Overall, in our view, the values of  and  depend on the sidelink traffic to be transmitted, as well as depend on whether periodic-based partial sensing is (additionally) performed. 

Let us first consider the scenario where the periodic-based partial sensing is not performed by UE. 

If a UE has aperiodic traffic where the resource selection trigger time is unpredictable, then the contiguous partial sensing has to occur after the resource selection trigger. In this case,  can be set as 1. In other words, the contiguous partial sensing occurs immediately after the resource selection trigger. The value of  is set as slots, where 32 reflects the maximum resource reservation window and  is the processing time of sensing results. The actual resource selection procedure occurs at slot . This is illustrated in Figure 2. 
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[bookmark: _Ref66281672]Figure 2: Contiguous partial sensing window for aperiodic traffic, without periodic-based partial sensing
On the other hand, if a UE has periodic traffic where the resource selection trigger time is predictable at slot , then it is preferrable that the contiguous partial sensing finishes immediately before the resource selection trigger time . Specifically, the value of  is set as  to allow the processing of sensing results before the resource selection trigger time. Accordingly, the value of  is set as , which reflects the resource reservation window. This is illustrated in Figure 3.  
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[bookmark: _Ref66282016]Figure 3: Contiguous partial sensing window for periodic traffic, without periodic-based partial sensing 
Proposal 6: If a UE performs contiguous partial sensing and does not perform periodic-based partial sensing, then  and  for aperiodic traffic, or  and  for periodic traffic. 

Let us consider the scenario where the periodic-based partial sensing is also performed by the UE. 

If a UE has aperiodic traffic where the resource selection trigger time is unpredictable, then the contiguous partial sensing has to occur after the resource selection trigger. If the candidate slots resulting from the periodic-based partial sensing are within the resource selection window, then the resource selection is from the candidate slots resulting from the periodic-based partial sensing, as per Proposal 5. In this case,  can be set as , where  is the time gap between the resource selection trigger and the first candidate resource slot based on periodic-based partial sensing. This is because any contiguous partial sensing before  does not provide useful information on the reservation of candidate resource slots, due to the size limitation of resource reservation window. Correspondingly, the value of  can be set as , where  is the sensing results processing time and is the sidelink transmissions preparation time. This is illustrated in Figure 4. 
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[bookmark: _Ref66284221]Figure 4: Contiguous partial sensing window for aperiodic traffic, with periodic-based partial sensing
On the other hand, if a UE has periodic traffic where the resource selection trigger time is predictable at slot , then it is possible that the contiguous partial sensing starts before the resource selection trigger time . Specifically, the value of  is set as  so that the sensing in contiguous partial window could provide useful information on the reservation of candidate resource slots. Similarly, the value of  can be set as . This is illustrated in Figure 5
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[bookmark: _Ref66285611]Figure 5: Contiguous partial sensing window for periodic traffic, with periodic-based partial sensing
Proposal 7: If a UE performs both contiguous partial sensing and periodic-based partial sensing, then  and  for aperiodic traffic, or  and  for periodic traffic, where  is the time gap between the resource selection trigger and the first candidate resource slot based on periodic-based partial sensing.

In the above discussions, the values of  and  are determined, depending on the traffic type and depending on whether or not periodic-based partial sensing is additionally performed. The packet delay budget (PDB) may also affect the contiguous partial sensing window. For a packet with tight delay budget, the contiguous partial sensing window may be limited so that the resource selection could occur earlier to match the PDB. 

Proposal 8: The contiguous partial sensing window is affected by packet delay budget.

One open issue related to contiguous partial sensing is its interaction with sidelink DRX. In our view, if a contiguous partial sensing window overlaps with sidelink DRX off duration, then the corresponding sensing should not be conducted. Instead, a UE performs contiguous partial sensing only in the sidelink DRX on duration. One way is that UE performs the sensing only on the intersection between the contiguous partial sensing window and the sidelink DRX on duration. Another way is that UE delays the contiguous partial sensing window till the sidelink DRX on duration. 

Proposal 9: If a contiguous partial sensing window overlaps with sidelink DRX off duration, then UE does not perform sensing on the overlapped slots.

Since the contiguous partial sensing is aimed to detect aperiodic reservations and periodic-based partial sensing is aimed to detect the periodic reservations, they are not mutually exclusive. Hence, it should be supported that a UE performs periodic-based partial sensing and contiguous partial sensing simultaneously. On the other hand, for the power saving purpose, a UE may perform either of partial sensing schemes. For example, if a UE has small amount of aperiodic data to transmit, it could perform only the contiguous partial sensing, which is triggered based on the data arrival for transmission. 

Proposal 10: Support that a UE performs periodic-based partial sensing only, contiguous partial sensing only, or joint periodic-based partial sensing and contiguous partial sensing.

Partial sensing for resource re-evaluation and pre-emption 
Resource re-evaluation and pre-emption checking are introduced in NR sidelink to reduce the resource collision probability. In power saving resource allocation, if a UE performs sensing, then the resource re-evaluation and pre-emption checking are supported by the UE. 

It is open [5] whether resource re-evaluation and pre-emption can be supported by a UE performing random resource selection that does perform sensing. In our view, a UE able to perform sensing should be able to support resource re-evaluation and pre-emption. The resource re-evaluation and pre-emption checking could be based on the sensing results between the resource selection time and the resource re-evaluation/pre-emption checking time. This scheme could reduce the resource collision probability of a random selection UE, as the cost of power consumption for sensing. 

Proposal 11: Resource re-evaluation and pre-emption are supported for a UE performing random resource selection, where the sensing for resource re-evaluation and pre-emption is performed between resource selection time and resource re-evaluation/pre-emption checking time.

A UE performing reduced sensing resource allocation is aimed to save power in its resource allocation procedure. Hence, it is a reasonable design target for this UE to achieve power saving for its resource re-evaluation and pre-emption checking. Unlike a full sensing UE which also performs full sensing between resource selection and resource re-evaluation/pre-emption checking, a reduced sensing UE can perform partial sensing between resource selection and resource re-evaluation/pre-emption checking. 

It is supported that periodic-based partial sensing and contiguous partial sensing are used for resource selection. Similarly, we think the periodic-based partial sensing and contiguous partial sensing could be used for resource re-evaluation and pre-emption. 

Suppose a UE has selected resources at slot . Instead of performing full sensing between resource selection time and , the UE could perform periodic-based partial sensing during this period. 

If periodic-based partial sensing is performed for resource selection, then the periodic-based partial sensing for resource re-evaluation is based on the initial candidate resources. This is illustrated in Figure 6. The periodic-based partial sensing occasions are based on the candidate resources. Specifically, if a candidate resource is at , then the periodic-based partial sensing occasion is at , , etc. 
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[bookmark: _Ref66347700]Figure 6: Periodic-based partial sensing for resource re-evaluation (based on candidate resources)
If periodic-based partial sensing is not performed for resource selection, then the periodic-based partial sensing for resource re-evaluation is based on the selected resources. This is illustrated in Figure 7. The periodic-based partial sensing occasions are based on the selected resources. Specifically, if a selected resource is at , then the periodic-based partial sensing occasion is at , , etc. 

[image: Graphical user interface, text, website

Description automatically generated]
[bookmark: _Ref66348908]Figure 7: Periodic-based partial sensing for resource re-evaluation (based on selected resources)

Similarly, a UE can perform contiguous partial sensing for resource re-evaluation and pre-emption. Since the slot of selected resource is known, the contiguous partial sensing window is set before the selected resource. This is illustrated in Figure 8. The contiguous partial sensing finishes at slot  for a selected resource at slot , and starts no earlier than slot  given the maximum resource reservation window of 32 slots. 
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[bookmark: _Ref66348926]Figure 8: Contiguous partial sensing for resource re-evaluation

Proposal 12: Support resource re-evaluation and pre-emption is based on partial sensing (including both periodic-based partial sensing and contiguous partial sensing) after resource selection.

Coexistence of multiple resource allocation schemes 
In Release 16 V2X, a full sensing UE’s resource allocation procedure includes the candidate resource identification. One step in the candidate resource identification is to exclude a resource if it is reserved by another UE and the corresponding measured RSRP is larger than a threshold. This threshold depends on data priority of the full sensing UE and data priority of the resource reservation UE, and this threshold increases 3 dB at each round until a certain percentage of the candidate resources is identified. 

It was agreed [4] that in Release 17 sidelink enhancement, a resource pool can be (pre-)configured to enable full sensing only, partial sensing only, random resource selection only, or any combination(s). If a resource pool is (pre-)configured to enable a combination of full sensing resource allocation scheme and reduced sensing resource allocations scheme, then the coexistence needs to be considered. 

A random resource selection UE does not perform sensing and hence, is unexpected to detect any potential resource collision. On the other hand, a full sensing UE is able to detect the potential resource collision from a random resource selection UE. Hence, it is desirable that the full sensing UE prioritizes the resource reservation from a reduced sensing UE. 

Specifically, in the full sensing UE’s resource allocation procedure, the RSRP threshold used to exclude a candidate resource may not only depend on data priority, but also depend on the sensing scheme used by another resource reservation UE. If another resource reservation UE preforms full sensing, then the legacy RSRP threshold is re-used. If another resource reservation UE performs reduced sensing, then a separate RSRP threshold is used by the full sensing UE in its resource allocation procedure. For example, a maximum RSRP threshold is applied for a resource reserved by a UE performing reduced sensing, or a RSRP threshold corresponding to the highest data priority of the resource reservation UE is applied if the resource reservation UE performs reduced sensing. 

Proposal 13: For a resource pool enabling both full sensing and reduced sensing resource allocation, the resource allocation procedure of a full sensing UE uses separate RSRP thresholds for resource reservation UE performing full sensing and for resource reservation UE performing reduced sensing. 

Congestion control
It was agreed [4] to further study congestion control based on CBR and CR for power saving resource allocation schemes. The sidelink CR is to evaluate the total percentage of resources occupied or to be occupied by the evaluating UE. Since CR is not directly related to sensing operation, its definition could be directly applied to the UE with power saving resource allocation schemes. Specifically, the evaluation of CR at slot n is defined as the total number of sub-channels used for its transmissions in slot  and granted in slots , divided by the total number of configured sub-channels in the transmission pool over . This is independent of whether the UE is performing sensing or not during . Similarly, the upper bound on CR, i.e., , could also follow the same design as that for full sensing UE. 

Proposal 14: The evaluation of CR and the definition of  for power saving resource allocation schemes reuse the design for full sensing resource allocation schemes. 

Resource allocation for sidelink DRX
In the latest WID [1], it is mentioned that resource allocation to reduce power consumption also consider the impact of sidelink DRX, if any. 

There are some discussions in RAN1 #104-e meeting on the incoming LS from RAN2 about sidelink DRX design [5]. It is working assumption in RAN2 that sidelink DRX should take PSCCH monitoring for sensing into account if sidelink DRX is used. Furthermore, in RAN2 #113-e meeting, it is agreed that UE may skip monitoring PSCCH and 2nd SCI in sidelink DRX off duration for data reception. The remaining issue is whether a UE monitors PSSCH for sensing purpose during sidelink DRX off duration.

In our view, if a UE is configured with sidelink DRX, then it should not perform sensing operations (i.e., PSCCH decoding and sidelink channel measurement) during the sidelink DRX off duration. This is aimed to save more powers in sidelink DRX off duration. 

If a UE still needs to perform sensing during sidelink DRX off duration, then the only operational difference from sidelink DRX on duration is the omission of 2nd SCI and data decoding. The corresponding power saving benefit from sidelink DRX is very limited. 

In order to monitor PSCCH for sensing, a UE needs to switch on sidelink radio for the first several symbols of a sidelink slot. This prevents UE from entering the deep sleep state because the UE needs to receive PSCCH at every sensing slot. We think the power consumption level of “PSCCH-only Rx” state may be comparable with that of “PDCCH-only for cross-slot scheduling” state, which is 50 for FR1. This power consumption level is much higher than that of deep sleep state, which is 1.

Furthermore, in order to measure sidelink RSRP for sensing, UE needs to switch on sidelink radio for the entire PSSCH duration in case sidelink RSRP measurement is configured to be based on PSSCH DMRS. This prevents UE from even entering the micro sleep state. 

Observation 1: Sensing during sidelink DRX off duration significantly reduce the power-saving benefits of SL-DRX.

Since an Rx UE does not receive sidelink data in a sidelink DRX off duration, the sensing in sidelink DRX off duration at Tx UE side does not help in reducing the packet deliver latency. On the other hand, a UE in Uu DRX off duration does not monitor PDCCH at all. We think the similar principle could be extended to sidelink DRX. 

Proposal 15: If a UE is configured with sidelink DRX, the UE does not perform sensing during its sidelink DRX off duration and its resource allocation is based on its sensing results during its sidelink DRX on duration. 

The reduction in sensing due to sidelink DRX implies the increased collision probability, as a trade-off for the benefits of power saving. This impact is system-wide, i.e., not only for UEs configured with sidelink DRX, but also for UEs not configured with sidelink DRX. Therefore, the sensing and resource selection procedure of a UE configured with sidelink DRX is required to be analyzed to avoid degraded resource allocation mechanism performance for the system as a whole. 

Specifically, RAN1 needs to study a solution to mitigate the impact of sidelink DRX. For example, it is preferrable to maximize the overlapping between sidelink DRX on duration and UE’s configured sensing occasions in partial sensing resource allocation. The cross-level coordination may be needed in the effort of maximizing the overlap.

Proposal 16: RAN1 to study the mechanism to maximize the overlapping of sidelink DRX on duration time and UE’s configured sensing periods. 

Suppose a UE is configured with sidelink DRX, a peer transmit UE may want to learn this configuration such that the transmit UE does not make any sidelink transmissions to the first UE during its off duration. This could avoid wasting resources, since the UE in off duration cannot receive any sidelink data. If the peer transmit UE is a mode 2 UE, then its resource selection procedure may be modified so that the selected sidelink resources are in the on duration of the receiver UE. In the transmit UE’s resource allocation procedure, the slots belonging to receiver UE’s off duration should be excluded either during the candidate resource identification phase or during the resource selection from identified candidate resources phase.

Proposal 17: If an RX UE is configured with sidelink DRX, the corresponding TX UE should avoid allocating sidelink transmission resources during the RX UE’s DRX off duration. 

Conclusion
In this contribution, we provided our views on NR sidelink resource allocation for power saving. Our proposals are as follows: 

Proposal 1: In periodic-based partial sensing, two sets of  values are supported, where the first set of  values corresponds to all values from sl-ResourceReservePeriodList, and the second set of  values is (pre)configured per resource pool and includes a subset of values from sl-ResourceReservePeriodList.
· The selection between two sets of  values depends on data priority and CBR.

Proposal 2: In periodic-based partial sensing, k is (pre)configured per resource pool, where the product of a given resource reservation period  and its corresponding largest k value is upper bounded by a threshold.

Proposal 3: In periodic-based partial sensing, the most recent sensing occasion for a given reservation periodicity is defined as 
· before the first slot of the set of  candidate slots subject to processing time restriction, if contiguous partial sensing is enabled and its window ends before the first slot of the set of   candidate slots subject to processing time restriction, or 
· before the resource selection trigger subject to processing time restriction, otherwise. 

Proposal 4: In periodic-based partial sensing and resource selection, the minimum number of candidate slots is (pre)configured per the number of PSCCH/PSSCH resources to be selected. 

Proposal 5: When a UE performs periodic-based partial sensing and has a resource selection trigger for aperiodic traffic, if the candidate slots resulting from the periodic-based partial sensing are within the resource selection window, then the resource selection is from the candidate slots resulting from the periodic-based partial sensing.

Proposal 6: If a UE performs contiguous partial sensing and does not perform periodic-based partial sensing, then  and  for aperiodic traffic, or  and  for periodic traffic. 

Proposal 7: If a UE performs both contiguous partial sensing and periodic-based partial sensing, then  and  for aperiodic traffic, or  and  for periodic traffic, where  is the time gap between the resource selection trigger and the first candidate resource slot based on periodic-based partial sensing.

Proposal 8: The contiguous partial sensing window is affected by packet delay budget.

Proposal 9: If a contiguous partial sensing window overlaps with sidelink DRX off duration, then UE does not perform sensing on the overlapped slots.

Proposal 10: Support that a UE performs periodic-based partial sensing only, contiguous partial sensing only, or joint periodic-based partial sensing and contiguous partial sensing.

Proposal 11: Resource re-evaluation and pre-emption are supported for a UE performing random resource selection, where the sensing for resource re-evaluation and pre-emption is performed between resource selection time and resource re-evaluation/pre-emption checking time.

Proposal 12: Support resource re-evaluation and pre-emption is based on partial sensing (including both periodic-based partial sensing and contiguous partial sensing) after resource selection.

Proposal 13: For a resource pool enabling both full sensing and reduced sensing resource allocation, the resource allocation procedure of a full sensing UE uses separate RSRP thresholds for resource reservation UE performing full sensing and for resource reservation UE performing reduced sensing. 

Proposal 14: The evaluation of CR and the definition of  for power saving resource allocation schemes reuse the design for full sensing resource allocation schemes. 

Proposal 15: If a UE is configured with sidelink DRX, the UE does not perform sensing during its sidelink DRX off duration and its resource allocation is based on its sensing results during its sidelink DRX on duration. 

Proposal 16: RAN1 to study the mechanism to maximize the overlapping of sidelink DRX on duration time and UE’s configured sensing periods. 

Proposal 17: If an RX UE is configured with sidelink DRX, the corresponding TX UE should avoid allocating sidelink transmission resources during the RX UE’s DRX off duration. 
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