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1.	Introduction
In this contribution, we further discuss remaining issues and further consideration on Sidelink DRX. 
2.	Discussion
2.1 Resource selection considering SL DRX active time 
In the #116b-e meeting, resource selection considering the SL DRX active time an Rx UE was discussed and the following were agreed upon.
	· Agreements on candidate resource selection: 
· TX UE shall select initial transmission resource only in the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer). Further details of active time can be considered later. FFS on spec impact.
· If RAN 2 agrees that TX UE shall select initial transmission resource only in the RX UE’s active time, it is applied for all cast types.
· For each SL grant, the grant is used if it is in active time of at least one destination; otherwise the grant is skipped.
· MAC indicates the active time information to PHY.
· It is up to RAN1 to select an option.
· We will send LS to inform RAN1 of the related agreements from this offline discussion [706] 



It the #116-e POST email discussion[2], the resource selection of TX UE for single MAC PDU transmission and the resource selection of TX UE for multiple MAC PDU transmission were discussed in consideration of the SL DRX active time of Rx UE. In this contribution, we would like to discuss further the resource selection behavior of the Tx UE considering the SL DRX active time of the Rx UE.
For single MAC PDU transmission, the TX UE shall select initial transmission resource and retransmission resources in the RX UE’s active time where SL DRX timers are running now or will be running in future (on-duration timer, inactivity timer, retransmission timer). Since the retransmission resources are resources that can be used in the future, it is desirable to select the resources in consideration of the inactive time (e.g., time to become an active period in the future by the resources selected by the Tx UE) for the retransmission resources. 
Observation 1. Since the retransmission resources are resources that can be used in the future, it is desirable to select the resources in consideration of the inactive time (e.g., time to become an active period in the future by the resources selected by the Tx UE) for the retransmission resources.
Proposal 1. For single MAC PDU transmission, the TX UE shall select initial transmission resource and retransmission resources in the RX UE’s active time where SL DRX timers are running now or will be running in future (on-duration timer, inactivity timer, retransmission timer). 
Regarding the multiple MAC PDUs transmission, the resource selection for single MAC PDU transmission can be equally applied to the resource selection for the initial period for the multiple MAC PDUs transmission of the TX UE. However, additional discussion may be required for resource selection for non-initial period transmission.
That is, the resource selection of non-initial period may depend on whether the RAN2 considers the announced periodic transmissions of the Tx UE as the SL DRX active time of the Rx UE. We think that the announced periodic transmissions of the Tx UE can be considered as the SL DRX active time of the Rx UE. Assuming that the announced periodic transmissions of the Tx UE is considered as the SL DRX active time of the Rx UE, the Tx UE can perform resource selection from the resources (announced periodic transmissions) of the non-initial period for multiple MAC PDU transmission. However, since resource reselection may occur due to revaluation/pre-emption of the TX UE, the RX UE may need to wake up before/after the announced periodic transmissions to monitor the PSCCH/PSSCH of the TX UE.
Observation 2. Resource selection of non-initial period may depend on whether the RAN2 considers the announced periodic transmissions of the Tx UE as the SL DRX active time of the Rx UE. Announced periodic transmissions of the Tx UE can be considered as the SL DRX active time of the Rx UE.
Proposal 2. Resource selection for single MAC PDU transmission can be equally applied to the resource selection for the initial period for the multiple MAC PDUs transmission of the TX UE.
Proposal 3. Assuming that the announced periodic transmissions of the Tx UE is considered as the SL DRX active time of the Rx UE, the Tx UE can perform resource selection from the resources (announced periodic transmissions) of the non-initial period for multiple MAC PDU transmission.
2.2 resource re-selection & SL DRX
Due to an SCI dropping of a TX UE, if an Rx UE misses the SCI, the RX UE can’t start SL DRX Inactivity timer. If the Tx UE transmitted SCI, the Rx UE would start the SL DRX Inactivity timer to extend the active time. Therefore, dropping the SCI by the TX UE may induce different interpretation of the active time of the RX UE of the Tx UE. Therefore, if the TX UE selects a resource in consideration of the future active time of the RX UE and drops the SCI, the Tx UE can trigger resource reselection to reselect the resource so that the selected resources are included in the active time of the Rx UE.
As another issue, although the transmission resources indicated in a prior SCI are included in the RX UE’s SL DRX Active time where SL DRX timers are running now or will be running in future, if the retransmission resources indicated in the prior SCI are reselected (due to the re-evaluation and pre-emption), the resources followed by the reselected resources can be included in the SL DRX inactive time of the Rx UE. Thus, if the retransmission resources indicated in the prior SCI are reselected (due to the re-evaluation and pre-emption) and the resources followed by the reselected resources is included in the SL DRX inactive time of the Rx UE, the TX UE can trigger the resource reselection.
2.3 SL DRX active time
In the #116-e meeting, RAN2 agreed that the MAC layer provides SL DRX active time of the RX UE to the Physical layer. However, RAN2 has not yet decided which SL DRX active time can be transferred to the Physical layer from the MAC layer. Besides, RAN2 agrees that TX UE shall select initial transmission resource only in the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer). Therefore, based on these RAN2 agreements, RAN2 can further decide that at least, the MAC layer can provide the RX UE’s active time where SL DRX timers are running now or will be running in future (at least on-duration timer) to the physical layer. Furthermore, since the retransmission resources are resources that can be used in the future, it is desirable to provide the RX UE’s future active time (e.g., time to become an active period in the future by the resources selected by the Tx UE) to the physical layer from the MAC layer for the retransmission resources.
Observation 3. Since the retransmission resources are resources that can be used in the future, it is desirable to provide the RX UE’s future active time (e.g., time to become an active period in the future by the resources selected by the Tx UE) to the physical layer from the MAC layer for the retransmission resources.
Proposal 4. The MAC layer can provide the RX UE’s active time where SL DRX timers are running now or will be running in future (on-duration timer, Inactivity timer, retransmission timer) to the physical layer.
2.4 RTT timer starting point of SL DRX HARQ RTT Timer & HARQ Feedback Disabled MAC PDU
RAN2 agreed that for transmission of HARQ feedback enabled MAC PDU, an RX UE starts the SL HARQ RTT timer in the slot following the end of PSFCH transmission. Additionally, RAN2 should discuss the starting point of the SL HARQ RTT Timer for the HARQ Feedback Disabled MAC PDU.
First, if resource assignment information exists in the SCI, the Rx UE can start the SL HARQ RTT timer for each PSSCH resource scheduled in the SCI, and the SL HARQ RTT timer can be running until the next retransmission resource.
If there is no resource assignment information in the SCI, the Rx UE uses the SL DRX HARQ RTT timer (zero value or non-zero value) configured by the gNB. And Rx UE can start the SL HARQ RTT timer in the first slot after the corresponding PSSCH resource.
Observation 4. RAN2 further discusses the starting point of the SL HARQ RTT Timer for the HARQ Feedback Disabled MAC PDU.
Proposal 5. If resource assignment information exists in the SCI, the Rx UE can start the SL HARQ RTT timer for each PSSCH resource scheduled in the SCI, and the SL HARQ RTT timer can be running until the next retransmission resource.
Proposal 6. If there is no resource assignment information in the SCI, the Rx UE uses the SL DRX HARQ RTT timer (zero value or non-zero value) configured by the gNB. And Rx UE can start the SL HARQ RTT timer in the first slot after the corresponding PSSCH resource.
2.5 Down-selection of SL DRX cycle & SL DRX onduration timer
RAN2 is discussing the down-selection of SL DRX cycle and SL DRX duration timer, and many companies support selecting the shortest SL DRX cycle and the longest SL DRX onduration timer among multiple SL DRX cycles and SL DRX duration timers. However, the mentioned down-selection behaviour may degrade the performance of power saving of the UE as shown in the figure below. 


Figure 1. Down-selection of SL DRX cycle and SL DRX onduration timer: the shortest DRX cycle and the longest onduration timer 

Moreover, many companies also support selecting the shortest SL DRX cycle and selecting the SL DRX onduration timer associated with the same QoS profile of selected SL DRX cycle. This down-selection behavior may cause a problem of not satisfying the QoS requirements of some SL GC/BC services. For example, it is assumed that multiple SL DRX cycles are mapped to the QoS profiles for a same L2 GC/BC Destination ID as shown in the figure below. In this case, when an RX UE selects the shortest SL DRX cycle and SL DRX onduration timer associated with the same QoS profile of the selected SL DRX cycle, there may be a problem of not satisfying the QoS requirements of some SL GC/BC services as shown below (circle).

Figure 2. Down-selection of SL DRX cycles: the shortest DRX cycle and SL DRX onduration timer associated with the same QoS profile of the selected SL DRX cycle
Therefore, RAN2 should not force a down-selection of one SL DRX cycle that may degrade the performance of power saving of the UE or may cause a problem of not satisfying the QOS requirements of some SL GC/BC services.
We think that as a compromised solution, RAN2 should support both a behaviour that can down-select one SL DRX cycle among multiple SL DRX cycles and a behaviour that can select multiple SL DRX cycles (e.g., two or three SL DRX cycles). That is, we think that it is desirable to allow both options. For example, RAN2 can support both UE behaviour that can down-select one SL DRX cycle among multiple SL DRX cycles and UE behaviour that can select the shortest “N” SL DRX cycles according to its (pre)configuration.
Observation 5. Selecting the shortest SL DRX cycle and the longest SL DRX onduration timer among multiple SL DRX cycles and multiple SL DRX duration timers may degrade the performance of power-saving of the UE. Selecting the shortest SL DRX cycle and selecting the SL DRX onduration timer associated with the same QoS profile of the selected SL DRX cycle may cause a problem of not satisfying the QoS requirements of some SL GC/BC services.
Proposal 7. RAN2 should not force a down-selection of one SL DRX cycle/one SL DRX onduration timer that may degrade the performance of power-saving of the UE or may cause a problem of not satisfying the QoS requirements of some SL GC/BC services.
Proposal 8. As a compromised solution, RAN2 should support both UE behaviour that can down-select one SL DRX cycle among multiple SL DRX cycles and UE behaviour that can select the shortest “N” SL DRX cycles according to its (pre)configuration.
2.6 Remaining issue on SL DRX command MAC CE
RAN2 has agreed to introduce SL DRX command MAC CE in SL Unicast. In addition, RAN2 decided not to define a separate SR configuration for SL DRX Command MAC CE. That is, the UE follows the SR/BSR procedure to be assigned SL grant for the transmission of the SL DRX Command MAC CE. In this case, we found that the following problems can occur.
If the SL DRX Command MAC CE is triggered and the grant to be allocated through SR/BSR is assigned to the next SL DRX cycle, not the current SL DRX cycle, the UE that received the SL DRX command MAC CE cannot enter sleep mode. This is because the SL DRX command MAC CE is intended to trigger sleep mode in the current SL DRX cycle. Therefore, if the SL DRX command MAC CE is triggered, but a UE determines that the grant will not be allocated within the current SL DRX cycle in consideration of processing time, etc., the UE should be able to cancel the triggered BSR (or pending SR). Alternatively, if a grant for the SL DRX command MAC CE is allocated in the next SL DRX cycle, the grant should be discarded and the transmission of the SL DRX command MAC CE should be cancelled.
Observation 6. If the SL DRX Command MAC CE is triggered and the grant to be allocated through SR/BSR is assigned to the next SL DRX cycle, not the current SL DRX cycle, the UE that received the SL DRX command MAC CE cannot enter sleep mode. This is because the SL DRX command MAC CE is intended to trigger sleep mode in the current SL DRX cycle.
Proposal 9. If the SL DRX command MAC CE is triggered, but a UE determines that the grant will not be allocated within the current SL DRX cycle in consideration of processing time, etc., the UE should be able to cancel the triggered BSR (or pending SR). If a grant for the SL DRX command MAC CE is allocated in the next SL DRX cycle, the grant should be discarded and the transmission of the SL DRX command MAC CE should be cancelled.
3.	Conclusion
This contribution discussed a possible impact on RAN2 by sidelink DRX operation, which can be summarized as follows:
Observation 1. Since the retransmission resources are resources that can be used in the future, it is desirable to select the resources in consideration of the inactive time (e.g., time to become an active period in the future by the resources selected by the Tx UE) for the retransmission resources.
Proposal 1. For single MAC PDU transmission, the TX UE shall select initial transmission resource and retransmission resources in the RX UE’s active time where SL DRX timers are running now or will be running in future (on-duration timer, inactivity timer, retransmission timer). 
Observation 2. Resource selection of non-initial period may depend on whether the RAN2 considers the announced periodic transmissions of the Tx UE as the SL DRX active time of the Rx UE. Announced periodic transmissions of the Tx UE can be considered as the SL DRX active time of the Rx UE.
Proposal 2. Resource selection for single MAC PDU transmission can be equally applied to the resource selection for the initial period for the multiple MAC PDUs transmission of the TX UE.
Proposal 3. Assuming that the announced periodic transmissions of the Tx UE is considered as the SL DRX active time of the Rx UE, the Tx UE can perform resource selection from the resources (announced periodic transmissions) of the non-initial period for multiple MAC PDU transmission.
Observation 3. Since the retransmission resources are resources that can be used in the future, it is desirable to provide the RX UE’s future active time (e.g., time to become an active period in the future by the resources selected by the Tx UE) to the physical layer from the MAC layer for the retransmission resources.
Proposal 4. The MAC layer can provide the RX UE’s active time where SL DRX timers are running now or will be running in future (on-duration timer, Inactivity timer, retransmission timer) to the physical layer.
Observation 4. RAN2 further discusses the starting point of the SL HARQ RTT Timer for the HARQ Feedback Disabled MAC PDU.
Proposal 5. If resource assignment information exists in the SCI, the Rx UE can start the SL HARQ RTT timer for each PSSCH resource scheduled in the SCI, and the SL HARQ RTT timer can be running until the next retransmission resource.
Proposal 6. If there is no resource assignment information in the SCI, the Rx UE uses the SL DRX HARQ RTT timer (zero value or non-zero value) configured by the gNB. And Rx UE can start the SL HARQ RTT timer in the first slot after the corresponding PSSCH resource.
Observation 5. Selecting the shortest SL DRX cycle and the longest SL DRX onduration timer among multiple SL DRX cycles and multiple SL DRX duration timers may degrade the performance of power-saving of the UE. Selecting the shortest SL DRX cycle and selecting the SL DRX onduration timer associated with the same QoS profile of the selected SL DRX cycle may cause a problem of not satisfying the QoS requirements of some SL GC/BC services.
[bookmark: _GoBack]Proposal 7. RAN2 should not force a down-selection of one SL DRX cycle/one SL DRX onduration timer that may degrade the performance of power-saving of the UE or may cause a problem of not satisfying the QoS requirements of some SL GC/BC services.
Proposal 8. As a compromised solution, RAN2 should support both UE behaviour that can down-select one SL DRX cycle among multiple SL DRX cycles and UE behaviour that can select the shortest “N” SL DRX cycles according to its (pre)configuration. 
Observation 6. If the SL DRX Command MAC CE is triggered and the grant to be allocated through SR/BSR is assigned to the next SL DRX cycle, not the current SL DRX cycle, the UE that received the SL DRX command MAC CE cannot enter sleep mode. This is because the SL DRX command MAC CE is intended to trigger sleep mode in the current SL DRX cycle.
Proposal 9. If the SL DRX command MAC CE is triggered, but a UE determines that the grant will not be allocated within the current SL DRX cycle in consideration of processing time, etc., the UE should be able to cancel the triggered BSR (or pending SR). If a grant for the SL DRX command MAC CE is allocated in the next SL DRX cycle, the grant should be discarded and the transmission of the SL DRX command MAC CE should be cancelled.
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