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1. Introduction
The following agreements on resource allocation for power saving were made in RAN1 #104-e meeting.
	Agreements:
· Random resource selection is applicable to both periodic and aperiodic transmissions
· FFS conditions for random resource selection


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


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

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

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


In this contribution, we discuss the resource allocation schemes for UE power saving, including the possible impact of sidelink DRX on the resource allocation. 
2. Discussion
2.1. Partial sensing based resource selection
In a resource pool where at least partial sensing is allowed, UE can perform periodic-based partial sensing, contiguous partial sensing or both, depending on the resource pool configuration and the transmission-related status of a UE. As a general principle, UE can perform periodic-based partial sensing for periodic transmission 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. A priority value of a packet, a congestion/interference level in a resource pool, a required reliability of a packet transmission, transmission failure of a packet, and the number of total retransmissions of a packet can affect to trigger the periodic-based sensing of a UE.
Proposal 1: When UE performs periodic transmission in a resource pool where periodic transmission and partial sensing are enabled, periodic-based partial sensing can be performed in the following cases:
· 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 of a packet transmission is above a threshold
· When the number of received HARQ NACKs of a packet is above a threshold
· When the number of retransmissions of a packet is below a threshold 
For resource re-evaluation or pre-emption checking by P-UE, contiguous partial sensing can be done prior to each selected resource with a sensing window length of e.g. 31 slots, to protect possible collision with an aperiodic transmission. If the selected resources are distantly apart from each other so that the overall time span of the resources is large, the UE should perform contiguous partial sensing for long duration, which causes severe power consumption of a P-UE, as shown in Figure 1. Whereas, if the selected resources are as adjacent each other as possible, the overall contiguous partial sensing duration will be reduced, which in turn reduces UE power consumption. So, the selection of this ‘burst’ type of transmission resources is quite helpful for UE power saving, as shown in Figure 2.
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[bookmark: _Ref68268222]Figure 1 Contiguous partial sensing over distributed resources for resource re-evaluation or pre-emption checking
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Figure 2 Contiguous partial sensing over burst type resources for resource re-evaluation or pre-emption checking
The selection of such burst type of resources can be achieved in several ways in resource (re)selection procedure. First, it can be achieved in determining a resource selection window. The resource selection window length can be limited so that the candidate resources are only chosen by UE within a limited range of time, as shown in Figure 3. The resource selection window length can be (pre-)configured by a network. With this limitation, even after the idle resources are identified based on partial sensing and reported as idle resources to higher layer, MAC layer should anyway select the final transmission resources that are spread within the limited selection window length in time domain. This is the strictest way of achieving a burst type of selected resources within a limited duration.
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Figure 3 Limited resource selection window for burst type of resources selection
The second approach provides more flexible way than the first one above in that it allows UE to select a selection window length by its implementation, as in Rel.16 V2X. Within a selection window of an arbitrary length, UE may be configured to select min. Y candidate slots within a limited range of time, which is (pre-)configured by a network, as shown in Figure 4. It has a same efface as the first approach as the final resources will be chosen in that limited range. It has more degree of freedom in the selection of the candidate slots so that more interference-free idle resources can be selected and reported to higher layer as long as the overall time span of the idle resources are not greater than the limited range.
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Figure 4 Limited range of candidate resources for burst type of resources selection
The last approach has full degree of freedom in interference avoidance for resource selection. It allows UE to select a resource selection window and min. Y candidate slots by its implementation, as in Rel.16 V2X. The selection of the burst resources are done in the final selection of the resources among the identified idle resources, which can span the overall resource selection window in time, as shown in Figure 5. For selection of the burst type resources, if a resource is selected by a UE, then the next resource is selected so that the interval between the previously selected resource and the newly selected resource is smaller than a (pre-)configured range. Or, any resource within a (pre-)configured range from the first chosen resource can be chosen by UE implementation.
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Figure 5 Selection of the burst type of resources within a range
Observation 1: If UE performs contiguous partial sensing for resource re-evaluation or pre-emption checking, the selection of burst type of SL resources reduces total sensing duration and thereby UE power consumption.
Proposal 2: Burst-type resource selection is supported by limiting the overall range or the interval of SL resources to a (pre-)configured threshold, among the idle resources for selection.
The periodic-based partial sensing is determined by the min. number of candidate slots Y, the number of partial sensing slots K, and the partial sensing pattern comprising of the interval between the partial sensing slots. 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 3: For periodic-based partial sensing, the min. number of candidate slots Y 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.
There could be an efficient way of resource allocation for power saving under SL DRX operation. SL DRX active time is extended based on the detection of a new TB transmission by using the inactivity timer or the retransmission timer. Based on this active time extension mechanism, the initial transmission of a TB can be made during the RX-UE’s ON duration. Then based on the detection and reception of the PSCCH/PSSCH for the initial transmission, the RX-UE’s active time is extended by restarting the inactivity timer. In TX-UE’s side, the additional blind retransmission can be made during the RX-UE’s extended active time duration. This relaxes TX-UE’s burden of allocating all the transmission resources into the RX-UE’s ON duration. For this, at least the beginning part of a TX-UE’s resource selection window needs to overlap with a RX-UE’s SL-DRX ON duration within the remaining PDB of a packet to be transmitted.
To ensure at least the initial and possibly some retransmissions to be performed in RX-UE’s SL DRX ON duration, the resource (re)selection procedure can be enhanced. For example, in selecting min. Y candidate resources, a (pre-)configured number of candidate resources can be selected from the SL-DRX ON duration within a resource selection window. The remaining number of candidate slots can be selected from the SL-DRX inactive time. For this, the target resource ratio, the RSRP threshold and the RSRP offset related to the idle resource identification in the resource (re)selection procedure can be commonly or separately (pre-)configured to the SL-DRX ON duration and the inactive time. For example, in selecting min. Y candidate slots, the resources within SL-DRX ON duration can be prioritized to those within SL-DRX inactive time.
Proposal 4: If RX-UE is performing SL-DRX operation, resources for the initial and a (pre-)configured minimum number of retransmissions are selected to be included in SL-DRX ON duration within PDB.
· A range of beginning part of a resource selection window overlaps with RX-UE’s SL DRX ON duration, so that a (pre-)configured number of candidate resources are selected in the SL DRX ON duration.
If UE performs periodic-based partial sensing, the periodicities to be used for periodic partial sensing are (pre-)configured from the set of the periodicities configured in a resource pool. The periodicities for periodic partial sensing are (pre-)configured depending on the QoS requirement of a packet such as latency/reliability/min. communication distance, a service/packet priority, cast type, congestion/interference level in a resource pool, packet transmission power, whether HARQ feedback is enabled/disabled, the number or the ratio of HARQ NACK and ACK, whether SL-DRX operation is enabled, the remaining PDB, the total number of packet (re)transmissions, etc.
Proposal 5: From the configured set sl-ResourceReservePeriodList in a resource pool, the periodicity values is (pre-)configured for periodic-based partial sensing.
Regarding the number and the positions of partial sensing slots, there was a FFS point for down selection of the possible options on k values of . From power saving point of view, it’s reasonable to save partial sensing power consumption by monitoring only one sensing slot per periodicity for partial sensing, because monitoring more than one partial sensing slots for the same periodicity provides no additional information. Then, the issue becomes which partial sensing slot is to be monitored among sensing slots of which the timings are possible multiples (k) of a periodicity. Considering the reliability of the partial sensing results, the most recent partial sensing slot needs to be monitored as it represents most recent thereby most reliable sensing result. This rule removes any unnecessary overhead for signaling the values k for each periodicity
Proposal 6: The most recent partial sensing slot (k=1) is monitored per periodicity that is (pre-)configured for periodic-based partial sensing.
Considering the purpose of sensing is to avoid a collision with other UE’s transmission, the type of sensing does not depend on the sensing UE’s transmission type, but should depend on other UE’s transmission type, that is, whether periodic or aperiodic transmission is allowed in a resource pool. In this sense, in a resource pool where periodic transmission is enabled, if UE performs aperiodic transmission, some sensing mechanism to avoid collision with other UE’s periodic transmission is needed. One difficulty is that it’s impossible to expect the resource (re)selection triggering time n for the aperiodic transmission, so hard to perform the periodic-based partial sensing in this case. One possible way might be a ‘default’ periodic-based partial sensing, which is always performed over the limited periodic region regardless of the resource (re)selection triggering from the higher layer. This ‘default’ periodic-based partial sensing can help resource (re)selection for the aperiodic transmission. The periodicities for this sensing can also be (pre-)configured from the set of periodicities configured in a resource pool.
Proposal 7: When UE performs aperiodic transmission in a resource pool where periodic transmission is enabled, a ‘default’ periodic-partial sensing performed regardless of resource (re)selection triggering can be performed to avoid the collisions with other UE’s periodic traffic.
· Details of default periodic-based partial sensing is FFS
Similar to the condition of periodic-based partial sensing, UE can perform contiguous partial sensing 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 where periodic-based partial sensing can be performed, UE can perform contiguous partial sensing when aperiodic transmission is triggered because it’s impossible to set-up periodic-based partial sensing slot prior to the resource (re)selection triggering time. For periodic transmission case, contiguous partial sensing can be performed prior to the first candidate slot to avoid collision with other UE’s aperiodic transmission. In addition, when the available time for partial sensing is not sufficient for periodic-based partial sensing within PDB, UE can perform contiguous partial sensing.
Proposal 8: When partial sensing is enabled in a resource pool, contiguous partial sensing can be performed in the following cases:
· 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 of a packet transmission is above a threshold
· When the number of received HARQ NACKs of a packet is above a threshold
· When the number of retransmissions of a packet is below a threshold
· When aperiodic transmission is triggered
· When periodic transmission is triggered
· For sensing before the first candidate slot, combined with periodic-based partial sensing 
· When the time that can be used for periodic-based partial sensing is below a threshold
The contiguous partial sensing can be performed in periodic transmission as well as aperiodic transmission. In any case, the partial sensing can be comprised of Step-1) determination of the candidate slots to be used for SL transmission, and Step-2) determination of the sensing slots with respect to the candidate slots. The final outcome of the partial sensing will be the identification of the idle slots that can be selected as the SL transmission resources. From this point of view, the following agreement made in RAN1 #104-e meeting is applicable for aperiodic transmission case. In this case, the candidate slots in Step-1) above correspond to all the SL slots within a resource selection window, and the sensing slots in Step-2) are all the SL slots in [n+TA, n+TB].
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).
If contiguous partial sensing is combined with the periodic based partial sensing when both aperiodic and periodic transmission is enabled in a resource pool, the candidate slots in Step-1) are the min. Y candidate slots at slot tyi determined by UE implementation. Then the partial sensing slots in Step-2) is determined as slots in [ty0 -31, ty0 -Tproc], where ty0 is the first candidate slot among min. Y candidate slots and Tproc is the min, as shown in Figure 6. UE processing time required for determination of the idle slots in the resource selection window. Therefore, for a unified representation of the contiguous partial sensing window, the following conditions for TA and TB value should be met in periodic transmission case.
n+TA ≤ -31 and n+TB ≤ - 
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Figure 6 Contiguous partial sensing prior to the first candidate slot in periodic transmission for resource (re)selection
Proposal 9: In a resource pool (pre-)configured with at least partial sensing, if UE performs contiguous partial sensing in [n+TA, n+TB], TA and TB can be determined as follows.
· Both TA and TB are equal to zero in random resource selection case
· TA and TB are determined so that n+TA ≤ -31 and n+TB ≤ - , where
·  is the timing of the first candidate resource for resource identification
·  is the UE processing time required for resource identification based on sensing results 
In a resource pool where periodic transmission is enabled, the best way of avoiding conflicts with other UE’s periodic transmission is to perform periodic-based partial sensing based on the periodicities configured in the resource pool. With this reason, it’s a basic sensing operation if UE performs periodic transmission with reference to the ‘expected’ resource (re)selection triggering time. This periodic-based partial sensing is not possible if UE performs aperiodic transmission because the resource (re)selection triggering time cannot be expected in advance.
However, when the initially selected resources are to be reselected as a result of the resource (re)evaluation or the pre-emption checking, as the resource (re)selection triggering time is already known, it’s possible to perform the resource (re)selection procedure based on the periodic-based partial sensing. In this case, the resource selection window, the candidate slots, and the periodic-based partial sensing parameters can be determined/configured within the remaining PDB.
Proposal 10: When periodic transmission is enabled in a resource pool and UE performs aperiodic transmission, resource reselection by resource re-evaluation/pre-emption checking can be based on the resource (re)selection procedure defined for periodic transmission, depending on the remaining PDB.
In a resource pool where PSFCH resource is configured, when UE transmits a HARQ feedback enabled TB, the resources should be selected while guaranteeing the HARQ RTT gap between the adjacent resources. However, it could be problematic if the available idle resources after partials sensing that satisfies the HARQ RTT requirement are less than the target number of resources for the TB transmission. The lack of resources may be caused by the HARQ RTT gap restriction within a limited resource selection window, which can be relatively small in low latency service or SL-DRX operation, etc. To solve this issue, at least when the number of resources identified as idle for transmission is less than the target number of resources especially in HARQ feedback enabled case, both blind retransmission and HARQ feedback based retransmission can be enabled for transmission of a TB. With this, the HARQ RTT gap restriction can be relaxed and the resources having smaller gap in-between can be chosen to meet the requirement of the target number of resources.
In the resource selection procedure described above, both power saving and latency reduction can be achieved if the blind retransmission resources are selected as the ‘burst’ type in the early part of the resource selection window. After resource (re)selection triggering, the initial and some blind retransmissions are performed through the burst resources as soon as possible. If this initial burst transmissions fail, after HARQ RTT gap, the next burst transmission occurs through another burst resources. In this way, the burst transmission provides more reliable transmission than a single transmission, which can save the latency caused by HARQ RTT gap and save the power for related partial sensing. The latency reduction can be maximum if the initial burst resources are selected at the early part of the selection window.
Observation 2: If the resource selection for mixture of blind and feedback-based retransmissions is applied to HARQ feedback enabled MAC PDU transmission, the power consumption required for sensing operation of TX UE’s re-evaluation/pre-emption checking and PSFCH transmission of RX UE could be reduced.
Proposal 11: When HARQ feedback is enabled for a TB, the resource selection for mixture of blind and HARQ feedback-based retransmissions of the TB is supported.
2.2. Random resource selection
When SL resource pool is configured to allow both partial sensing based and the random resource selection, P-UE can perform random resource selection in certain conditions. For example, when P-UE is to transmit URLLC packet, there is very tight PDB margin therefore no sufficient time for partial sensing operation before transmission. In such cases where the partial sensing results are not sufficient enough for selecting resources based on partial sensing, P-UE can do random resource selection. Another condition for P-UE to perform random resource selection is when the congestion or interference level of a resource pool is quite low, so that no significant resource conflict is expected even though the resources are randomly selected. When a TB to be transmitted has a high priority such as the pre-emption priority configured in a resource pool, P-UE can choose random resource selection to save power due to sensing. The last example condition would be when P-UE operates under SL-DRX and the sensing is only allowed in SL-DRX ON duration or active time. In this case, if the resource (re)selection triggering happens at the beginning of the SL-DRX ON duration or active time, there will be almost no sensing results. Then, UE can perform random resource selection.
Proposal 12: When random resource selection is enabled in a resource pool, random resource selection can be performed in the following cases:
· When resource (re)selection is triggered within a threshold from the start of SL DRX ON duration
· When congestion/interference level in a resource pool is below a threshold
· 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
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 13: 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.
One of topics need to be discussed further is whether P-UE can transmit HARQ feedback (FD) enabled MAC PDU by using the randomly selected resource. If it is allowed, the transmission on the randomly selected resource could generate the interference to both PSSCH/PSCCH RX and PSFCH RX of other UEs. To resolve this problem, for example, it can be defined that HARQ FD enabled MAC PDU is transmitted only using the resource selected by the sensing operation (i.e., only HARQ FD disabled MAC PDU can be transmitted using the randomly selected resource). Alternatively, the PSFCH resource set can be additionally (pre)configured for the randomly selected resource, which is orthogonal to the PSFCH resource set of the resource selected by the sensing operation. The resource pool used for HARQ FD enabled MAC PDU transmission can be (pre)configured separately between the randomly selected resource and the resource selected by using the sensing operation.
Proposal 14: PSFCH resources associated with the randomly selected resources are separately configured from those with the resources based on partial sensing.
In the resource (re)selection procedure, the sensing provides the resources whose RSRP is lower than the (pre-)configured RSRP threshold, and the ratio of such resources to the whole available resources are compared to the (pre-)configured target candidate resource ratio (e.g. 20%). If the resources based on sensing does not fulfill the target candidate resource ratio, the target candidate resource ratio is increased by (pre-)configured RSRP offset, e.g. 3dB in NR-V2X.
As P-UE has less degree of freedom in resource (re)selection procedure due to insufficient partial sensing, such parameters for resource (re)selection procedure may be separately configured from those for vehicle UE. For example, considering there are less candidate resources for P-UE, the RSRP threshold can be set higher, the candidate resource ratio can be set lower, and the RSRP offset can be set larger than those for vehicle UE.
Another way of handling the P-UE’s resource (re)selection is that P-UE consider its transmission priority value lower than that delivered by a higher layer, by an amount of a (pre-)configured value. With this, the RSRP threshold can be regarded as higher for P-UE, which may result in more availability of resources for selection by P-UE.
Proposal 15: Candidate resource ratio for P-UE in resource (re)selection procedure is separately (pre-)configured from that for vehicle UE.
2.3. 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 7. Resource re-evaluation and/or pre-emption checking are necessary especially for those resources.
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Figure 7 Contigous partial sensing for resource (re)selection
Proposal 16: When resource re-evaluation or pre-emption checking is enabled in a resource pool, resource re-evaluation or pre-emption checking after resource (re)selection can be performed in the following cases:
· When random resource selection is performed before resource (re)selection by UE that is capable of sensing
· if additional sensing is possible within remaining PDB
· if there are any sensing results available for transmission of other packets
· When the number of the periodic-based partial sensing slots before resource (re)selection is below a threshold
· When only the contiguous partial sensing is performed before 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 of a packet transmission is above a threshold
· When the number of retransmissions of a packet is below a threshold
· For selected resources for which sensing results more than a threshold in a contiguous partial sensing window are not available (e.g. the resources selected in the latter part of a selection window) 
The resource re-evaluation and the pre-emption checking by partial sensing UE should be based on both partial sensing and short-term sensing, which are performed after the resource (re)selection triggering and before every initially selected resource. In addition, the partial sensing results before the resource (re)selection triggering should be considered together for the resource re-evaluation and the pre-emption checking.
Proposal 17: Periodic-based partial sensing is kept performed after resource (re)selection for resource re-evaluation or pre-emption checking purpose.
Different from the contiguous partial sensing for initial resource (re)selection, where the contiguous partial sensing is performed prior to the resource selection window or the first candidate slot among the min. Y candidate slots, UE performs contiguous partial sensing prior to every selected resources (or before the min. required UE processing time) to avoid resource conflict due to other UE’s aperiodic transmission, as shown in Figure 8. The contiguous partial sensing window length for resource re-evaluation or pre-emption checking can be commonly or separately configured from the contiguous partial sensing window length for resource (re)selection.
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Figure 8 Contigous partial sensing for resource re-evaluation or pre-emption checking
Proposal 18: UE performs contiguous partial sensing on the window [tr+TC, tr+TD] (TC<0, TD<0) before the timing tr of every selected resource for re-evaluation or pre-emption checking.
P-UE may have less transmission opportunity due to the small number of candidate slots. To compensate this disadvantage in P-UE’s transmission opportunity, the pre-emption priority used by P-UE can be (pre-)configured separately from that used by vehicle UE. If P-UE’s pre-emption priority value is (pre-)configured as relatively higher, P-UE’s transmission will be more protected from pre-emption checking, and P-UE will have more chance for transmission.
Proposal 19: The pre-emption priority for power saving UE is separately (pre-)configured from that for vehicle UE.
2.4. CBR measurement
If P-UE performs random resource selection and do not performs any additional sensing for resource re-evaluation or pre-emption checking, there is no way for P-UE to measure the channel congestion status. In this case, a (pre-)configured CBR value is used by P-UE for PHY parameter selection, as such in LTE-V2X.
Proposal 20: If P-UE has no PSCCH/PSSCH reception capability, a (pre-)configured CBR value is used for PHY parameter selection, as in LTE-V2X operation.
If P-UE performs partial sensing or additional sensing for resource re-evaluation or pre-emption checking, there sensing results for P-UE to measure the channel congestion status. However, if the measurement duration is not sufficient for reliable estimation of the channel congestion level, it may not be helpful for P-UE to decide the related PHY parameters. Therefore, it’s desirable to use the estimated CBR value only if the measurement duration is long enough for reliable CBR measure.
Proposal 21: If P-UE has PSCCH/PSSCH reception capability, the following CBR value is used for PHY parameter selection:
· CBR measured in the partial sensing slots if the number of decoded PSCCH/PSSCH slots is above a threshold
· a (pre-)configured CBR value, otherwise
CBR is calculated as the ratio of the number of sub-channels of which the RSSI exceed a (pre-configured)threshold, to the number of all available sub-channels in a measurement window. If P-UE performs partial sensing, the number of sub-channels of the partial sensing slots within the measurement window is used instead of the number of all available sub-channels.
Proposal 22: Measured CBR in slot n is the ratio of sub-channels whose SL RSSI exceed a (pre-)configured threshold to all the sub-channels in the partial sensing slots within a window [n-a, n-1], where a is (pre-)configured.
CBR measurement can be improved for SL-DRX operation. From congestion control point of view, CBR measurement needs to be done over RX-UE’s SL-DRX ON duration or active time because TX-UE will send a packet within the RX-UE’s SL-DRX ON duration or active time. However, if SL-DRX ON duration or active time of TX-UE does not overlap with that of RX-UE, power consumption of TX-UE for CBR measurement will be quite high. As an alternative, from power saving point of view, CBR can be measure over TX-UE’s SL-DRX ON duration or active time, and the measured CBR can be used for determining the transmission parameters. It’s not optimal in congestion control performance, but beneficial for TX-UE’s power saving. As a compromise, CBR can be measured over the overlapping region between TX-UE’s and RX-UE’s SL-DRX ON duration or active time.
Observation 3: CBR measurement under SL DRX operation needs to be further studied. Either TX-UE’s or RX-UE’s SL-DRX ON duration/active time can be used for CBR measurement window.
P-UE’s transmission is based on partial sensing or random resource selection, so the probability of resource conflict caused by P-UE is relatively higher than that by vehicle UE. One solution to protect P-UE’s transmission based on such insufficient or no sensing is to make vehicle UE aware of whether a transmission is made by P-UE or not. It could be done by 1-bit signaling field in SCI to indicate whether PSCCH/PSSCH is sent by P-UE or vehicle UE. Among P-UE’s transmissions, transmission based on random resource selection would cause significantly higher resource conflict probability, compared to that based on partial sensing. A similar method using SCI field may improve the situation – whether partial sensing or random resource selection is used can be signaled by 1-bit SCI field.
Upon receiving P-UE’s packet with SCI indication, RX UE can handle the P-UE’s packets separately from vehicle UE’s packets. For example, RX UE can consider P-UE packet’s priority higher than that indicated by SCI, which will have impact on e.g. pre-emption checking.
Proposal 23: SCI indicates at least one of the following information using the reserved bits.
· Type of UE: power-saving UE or vehicle UE
· Type of RA scheme: partial sensing based or the random resource selection
2.5. Impact of SL DRX
P-UE should monitor a PSCCH and decode the associated PSSCH if the PSCCH is of interest in SL DRX operation. Compared to SL DRX, P-UE decodes only PSCCH for partial sensing in resource (re)selection process, which consumes much less UE processing power. In addition, there are P-UEs that require only one of the operations. For example, only sensing operation is done by VRU that has no reception capability, while only SL DRX operation is done by remote UE in SL relaying scenario. 
From the power consumption point of view, the channel sensing and the DRX operation in the active time need to be distinguished. For DRX operation in the active time, UE is expected to monitor PSCCH of interest, and if the PSCCH of interest is detected, it should decode PSSCH for data reception. Different from the DRX operation above, for channel sensing, UE only needs to decode PSCCH to get the resource reservation information of other UEs. In this sense, only the 1st SCI carried by PSCCH needs to be decoded. 
Based on the agreements made in RAN1#102-e and RAN1#103-e meetings, the power consumption required for SL DRX operation and channel sensing for evaluation purpose can derived from the relevant analysis done for Uu link. The resultant power consumption level for some kind of operations are summarized in the table below. From the analysis, the power consumption of the channel sensing (1st SCI-only RX) is less than a half (PSCCH/PSSCH RX in no PSFCH slot) of that of the DRX operation in the active time. Therefore, the sensing requires much less power than the SL DRX operation.
	Power State
	Characteristics
	Relative Power 

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 
(Optional: 0.5)

	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PSCCH/PSSCH RX in non-PSFCH slot
	Same as PDCCH + PDSCH reception case.
	115.5

	PSFCH RX
	Same as PDCCH-only for cross-slot scheduling case
	50

	1st/2nd SCI RX
	0.7* power consumption level of “PSCCH/PSSCH RX”
	80.85

	1st SCI-only RX
	Same as PDCCH-only for cross-slot scheduling case, as proposed in [2]
	50



If SL DRX is used, the result of PSCCH monitoring obtained in the data reception duration needs to be used for the sensing purpose when the UE operates sensing for transmission in parallel with data reception. PSCCH monitoring for sensing cannot be limited to the data reception duration defined by SL DRX. This is because in each slot the power consumed for sensing only is less than the power required for data reception. In some cases, for example, when the UE has no interest in receiving data from any other UEs (like the pedestrian UEs transmitting only) or when a packet with a short latency requirement arrives outside the time the UE is supposed to receive data, the UE needs to do sensing in a duration without any intention to receive data, and the effect of power saving will decrease if a UE is enforced to do data reception in these situations. The difference in the power consumption comes from the fact that only PSCCH reception is required for sensing as PSCCH delivers all the information related to the sensing operation, but for data reception a UE needs to receive not only PSCCH but also PSSCH which includes 2nd stage SCI containing the L1 source and destination IDs.
Observation 4: Resource selection procedure based on partial sensing uses a separate procedure from that for SL DRX operation. As a result, partial sensing and SL DRX operation are specified separately in Rel.17.
Proposal 24: Sensing results obtained by SL DRX operation in active time are used for resource (re)selection, resource re-evaluation/pre-emption checking, in addition to the partial sensing results.
In SL DRX operation, the ON duration or the active time is extended by an amount of inactivity timer value e.g. when UE detects a new TB transmission. This mechanism is based on the expectation that there could be some reserved resources indicated by SCI associated with the detected new TB transmission. In Rel.16 V2X, SCI can indicate the reserved resources that can be apart from the SCI slot by max. 31 slots. As a natural consequence, it’s reasonable that the SL-DRX inactivity timer value is configured to a value that is not smaller than the maximum interval between resources that can be indicated by a single SCI (e.g. 31 slots in Rel.16 V2X).
Proposal 25: Inactivity timer for SL DRX is not less than the maximum interval between the resources that can be indicated by a single SCI (e.g. 31 SL logical slots).
Mode-2 operation can also be affected by the SL DRX operation. First of all, RAN1 needs to clarify what time duration can be used for the channel sensing for mode-2 resource allocation. There are two possible options about the channel sensing duration. The first option is to allow the channel sensing only during the SL DRX active time. The benefit of this option is the maximum power reduction of the SL DRX UE because the DRX UE needs to wake up only during the active time. However, this option may significantly degrade the channel sensing performance because the sensing window is configured only within the active time, which may be far past from the resource selection window depending on the SL DRX cycle period.
More reasonable option may be to allow the channel sensing during the inactive time as well as the active time. Though it requires more power consumption of the UE, the reliability of the channel sensing results will be significantly enhanced. For example, if SL DRX UE is to transmit a packet during the ON duration, and the channel sensing is allowed only during the active time, there is no way of getting the sensing results based on the recent channel status. In this case, a certain time duration prior to the ON duration on the inactive time can be used for channel sensing, and the UE will get more reliable sensing results.
Proposal 26: Two options can be considered for channel sensing duration in SL DRX mode-2 resource allocation.
	Opt 1. Chanel sensing is allowed only during the active time.
	Opt 2. Channel sensing is allowed during the inactive time as well as the active time.
From the power consumption point of view, PSCCH decoding required for channel sensing may still be considered as high compared to that of inactive time (≈2 to 100 times depending on the power state in the table above). For power saving, a simplified way of sensing can be considered for SL DRX operation. Instead of decoding PSCCH to get the resource reservation information, the received signal strength (RSSI) can be used for sensing. As RSSI measurement does not bring any information about the resource reservation, the resources related to the high RSSI and its possible periodic transmission resources can be regarded as the conflicting resources and can be excluded in the resource selection procedure. For this method, all the possible periodicities are taken into account for calculating possible confliction.
SL DRX operation may also have impact on the mode-2 resource selection procedure. Similar to the channel sensing window case, there are two options for time duration for the resource selection window. One option is to allow the selection window only during the active time. This is beneficial to the power saving, but transmission through this limited time duration may cause severe channel congestion problem, as discussed in Section 2.2. The other option is to allow the selection window during the inactive time as well as the active time. This is beneficial in terms of channel congestion and thereby the resource usage efficiency at the cost of power consumption is improved. The amount of additional power consumption compared to the first option may be minimized if the SL transmission is scheduled adjacent to the active time, so that UE doesn’t have to wake up and sleep with small time gap.
Proposal 27: Two options can be considered for resource selection duration in SL DRX mode-2 resource allocation.
	Opt 1. Resource selection is allowed only during the active time.
	Opt 2. Resource selection is allowed during the inactive time as well as the active time.
In Uu link, DCI carries a full destination ID information, so DRX UE can determine without ambiguity whether the UE should decode the PDSCH indicated by the PSCCH. However, in SL transmission, only a partial source ID (8 bits) and destination ID (24 bits) are carried in the 2nd SCI, which are included in PSSCH. Therefore, in active time duration, UE is just able to use such partial ID information to determine whether the detected PSCCH is targeted to the UE or not. This may cause ambiguity because other UEs may have the same partial destination ID of 16 bits among the full destination ID of 24 bits. The full destination ID information is achieved only after decoding the MAC header carried by PSSCH, which requires additional power consumption. Therefore, there are trade-off between the power consumption and the reliability of the destination ID.
With this in mind, we can think of three possible operations regarding the detection of PSCCH in SL DRX. The first option is to use only the partial information of the destination ID carried by the 2nd SCI to determine whether or not to proceed with further TB decoding. This option is the best for power saving. The second option is to complete the destination ID information by decoding the MAC header in PSSCH, to determine whether to further decode a TB. Such reliable ID information requires the cost of more power consumption. The last option is to use both the source ID and the destination ID for this purpose. In Rel.16 NR V2X discussion, it was a common understanding that the combination of both partial IDs will significantly reduce the ambiguity level in determining the SL transmission of interest. At least this option would be beneficial for unicast, and UE get the best reliability with the minimum power consumption.
Proposal 28: The source and destination ID carried by the 2nd SCI can be used for detecting the PSCCH of interest. Whether or not these partial ID information are sufficient for PSCCH detection needs to be further investigated.
SL DRX active time is extended if PSCCH indicating a new transmission is detected. It is implemented by the inactivity timer or the retransmission timer. Using the level of completeness regarding the ID information, such active time extension can be more efficiently managed. For example, if DRX UE detects PSCCH and the partial destination ID after decoding the 2nd SCI in PSSCH is same as that of UE itself, UE extends the active time by restarting the inactivity timer or the retransmission timer. Then, UE continue decoding the PSSCH and can get the full destination ID from the MAC header. If the full destination ID is still same as that of UE itself, UE can continue TB decoding. But if the full destination ID is not same as that of UE itself, it means the TB is not targeted to the UE, and the UE can cancel the active time extension. By doing this, UE can save power to be used for wake-up during unnecessary extended active time. An alternative way is to shift the extended active time so as to skip the transmissions related to the current PSCCH/PSSCH transmission.
Observation 5: Full or partial source/destination ID information can be used for efficient handling of the active time extension in SL DRX operation.
When UL and SL transmission occur in a shared carrier, SL DRX operation may cause some level of interference to Uu link operation. The interference is generated by the creation and the termination of the SL transmission according to the SL DRX cycle. In RAN4 discussion, this kind of interference due to RF on and off may be problematic even for the inter-band case [3][4].
Considering the Uu link interference caused by SL RF on and off, as described above, it would be better not to configure the active and the inactive time switching so frequently. That is, the short gap between the active and the inactive time of SL DRX cycle may cause unnecessary interference to Uu link communication. To avoid such interference, if the gap is expected to be too short, it would be better to maintain the active time duration once activated until the next active time duration coming shortly, to minimize such interference.
Proposal 29: Interference to Uu link communication due to SL RF ON and OFF operation needs to be considered in configuring or managing the active and the inactive time of SL DRX cycle.

3. Conclusion
In this contribution, the resource allocation schemes for UE power saving were discussed. The following proposals were made:
Proposal 1: When UE performs periodic transmission in a resource pool where periodic transmission and partial sensing are enabled, periodic-based partial sensing can be performed in the following cases:
· 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 of a packet transmission is above a threshold
· When the number of received HARQ NACKs of a packet is above a threshold
· When the number of retransmissions of a packet is below a threshold 
Observation 1: If UE performs contiguous partial sensing for resource re-evaluation or pre-emption checking, the selection of burst type of SL resources reduces total sensing duration and thereby UE power consumption.
Proposal 2: Burst-type resource selection is supported by limiting the overall range or the interval of SL resources to a (pre-)configured threshold, among the idle resources for selection.
Proposal 3: For periodic-based partial sensing, the min. number of candidate slots Y 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 4: If RX-UE is performing SL-DRX operation, resources for the initial and a (pre-)configured minimum number of retransmissions are selected to be included in SL-DRX ON duration within PDB.
· A range of beginning part of a resource selection window overlaps with RX-UE’s SL DRX ON duration, so that a (pre-)configured number of candidate resources are selected in the SL DRX ON duration.
Proposal 5: From the configured set sl-ResourceReservePeriodList in a resource pool, the periodicity values is (pre-)configured for periodic-based partial sensing.
Proposal 6: The most recent partial sensing slot (k=1) is monitored per periodicity that is (pre-)configured for periodic-based partial sensing.
Proposal 7: When UE performs aperiodic transmission in a resource pool where periodic transmission is enabled, a ‘default’ periodic-partial sensing performed regardless of resource (re)selection triggering can be performed to avoid the collisions with other UE’s periodic traffic.
· Details of default periodic-based partial sensing is FFS
Proposal 8: When partial sensing is enabled in a resource pool, contiguous partial sensing can be performed in the following cases:
· 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 of a packet transmission is above a threshold
· When the number of received HARQ NACKs of a packet is above a threshold
· When the number of retransmissions of a packet is below a threshold
· When aperiodic transmission is triggered
· When periodic transmission is triggered
· For sensing before the first candidate slot, combined with periodic-based partial sensing 
· When the time that can be used for periodic-based partial sensing is below a threshold
Proposal 9: In a resource pool (pre-)configured with at least partial sensing, if UE performs contiguous partial sensing in [n+TA, n+TB], TA and TB can be determined as follows.
· Both TA and TB are equal to zero in random resource selection case
· TA and TB are determined so that n+TA ≤ -31 and n+TB ≤ - , where
·  is the timing of the first candidate resource for resource identification
·  is the UE processing time required for resource identification based on sensing results 
Proposal 10: When periodic transmission is enabled in a resource pool and UE performs aperiodic transmission, resource reselection by resource re-evaluation/pre-emption checking can be based on the resource (re)selection procedure defined for periodic transmission, depending on the remaining PDB.
[bookmark: _GoBack]Observation 2: If the resource selection for mixture of blind and feedback-based retransmissions is applied to HARQ feedback enabled MAC PDU transmission, the power consumption required for sensing operation of TX UE’s re-evaluation/pre-emption checking and PSFCH transmission of RX UE could be reduced.
Proposal 11: When HARQ feedback is enabled for a TB, the resource selection for mixture of blind and HARQ feedback-based retransmissions of the TB is supported.
Proposal 12: When random resource selection is enabled in a resource pool, random resource selection can be performed in the following cases:
· When resource (re)selection is triggered within a threshold from the start of SL DRX ON duration
· When congestion/interference level in a resource pool is below a threshold
· 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
Proposal 13: 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.
Proposal 14: PSFCH resources associated with the randomly selected resources are separately configured from those with the resources based on partial sensing.
Proposal 15: Candidate resource ratio for P-UE in resource (re)selection procedure is separately (pre-)configured from that for vehicle UE.
Proposal 16: When resource re-evaluation or pre-emption checking is enabled in a resource pool, resource re-evaluation or pre-emption checking after resource (re)selection can be performed in the following cases:
· When random resource selection is performed before resource (re)selection by UE that is capable of sensing
· if additional sensing is possible within remaining PDB
· if there are any sensing results available for transmission of other packets
· When the number of the periodic-based partial sensing slots before resource (re)selection is below a threshold
· When only the contiguous partial sensing is performed before 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 selected resources for which sensing results more than a threshold in a contiguous partial sensing window are not available (e.g. the resources selected in the latter part of a selection window) 
Proposal 17: Periodic-based partial sensing is kept performed after resource (re)selection for resource re-evaluation or pre-emption checking purpose.
Proposal 18: UE performs contiguous partial sensing on the window [tr+TC, tr+TD] (TC<0, TD<0) before the timing tr of every selected resource for re-evaluation or pre-emption checking.
Proposal 19: The pre-emption priority for power saving UE is separately (pre-)configured from that for vehicle UE.
Proposal 20: If P-UE has no PSCCH/PSSCH reception capability, a (pre-)configured CBR value is used for PHY parameter selection, as in LTE-V2X operation.
Proposal 21: If P-UE has PSCCH/PSSCH reception capability, the following CBR value is used for PHY parameter selection:
· CBR measured in the partial sensing slots if the number of decoded PSCCH/PSSCH slots is above a threshold
· a (pre-)configured CBR value, otherwise
Proposal 22: Measured CBR in slot n is the ratio of sub-channels whose SL RSSI exceed a (pre-)configured threshold to all the sub-channels in the partial sensing slots within a window [n-a, n-1], where a is (pre-)configured.
Observation 3: CBR measurement under SL DRX operation needs to be further studied. Either TX-UE’s or RX-UE’s SL-DRX ON duration/active time can be used for CBR measurement window.
Proposal 23: SCI indicates at least one of the following information using the reserved bits.
· Type of UE: power-saving UE or vehicle UE
· Type of RA scheme: partial sensing based or the random resource selection
Observation 4: Resource selection procedure based on partial sensing uses a separate procedure from that for SL DRX operation. As a result, partial sensing and SL DRX operation are specified separately in Rel.17.
Proposal 24: Sensing results obtained by SL DRX operation in active time are used for resource (re)selection, resource re-evaluation/pre-emption checking, in addition to the partial sensing results.
Proposal 25: Inactivity timer for SL DRX is not less than the maximum interval between the resources that can be indicated by a single SCI (e.g. 31 SL logical slots).
Proposal 26: Two options can be considered for channel sensing duration in SL DRX mode-2 resource allocation.
	Opt 1. Chanel sensing is allowed only during the active time.
	Opt 2. Channel sensing is allowed during the inactive time as well as the active time.
Proposal 27: Two options can be considered for resource selection duration in SL DRX mode-2 resource allocation.
	Opt 1. Resource selection is allowed only during the active time.
	Opt 2. Resource selection is allowed during the inactive time as well as the active time.
Proposal 28: The source and destination ID carried by the 2nd SCI can be used for detecting the PSCCH of interest. Whether or not these partial ID information are sufficient for PSCCH detection needs to be further investigated.
Observation 5: Full or partial source/destination ID information can be used for efficient handling of the active time extension in SL DRX operation.
Proposal 29: Interference to Uu link communication due to SL RF ON and OFF operation needs to be considered in configuring or managing the active and the inactive time of SL DRX cycle.
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