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1	Introduction
This contribution discusses some open issues on SL DRX, including synchronization of inactivity timers among UE members of a SL group for an extension of the SL DRX ON duration for SL groupcast of the SL group, indication of SL transmissions outside the ON duration from a Tx UE member of a SL group during the SL DRX ON duration for SL groupcast of the SL group, and congestion issue related to SL DRX configuration for SL groupcast and SL unicast.
2	Discussion
2.1	Synchronization of inactivity timers among UE members of a SL group with SL DRX in SL groupcast
The (re)start of the SL DRX inactivity timer at the RX UE, according to the current RAN2 agreements, may be rather dynamic and frequent, considering the SL groupcast case where any of UE members of the SL group may transmit for the SL group. There may be misalignment among UE members of the SL group in (re)starting the SL DRX inactivity timer because it is possible that some UE members of the SL group may not receive the latest SCI from a TX UE of the SL group that causes the (re)start of the inactivity timer at RX UEs of the SL group which receive the latest SCI (e.g. due to range or half-duplex issues).
Let us assume that SL DRX configuration for the SL group, including sl-drx-Cycle and sl-drx-onDurationTimer is common and synchronized among the SL group. During the active time of the SL group (the time in which sl-drx-on-DurationTimer is running), misalignment in (re)starting inactivity timer among UE members of the SL group may not matter if the inactivity timer expires before the end of the sl-drx-on-DurationTimer of the SL group. This is because all UE members of the SL group are staying active.
However, the misalignment will matter if the inactivity timer is (re)started late enough during the active time of the SL group, e.g. near to the end of the active time of the SL group, that the inactivity timer is still running after the end of the sl-drx-on-DurationTimer of the SL group. That is, if some UE members of the SL group missed (re)starting the inactivity timer before the end of the sl-drx-on-DurationTimer, these UE member may stay active until the end of the sl-drx-on-DurationTimer and then go off, whereas other UE members may stay active after the end of the sl-drx-on-DurationTimer at least until the inactivity timer expires. This may cause data losses at UE members of the SL group which missed (re)starting the inactivity timer. 
Thus, a reassured synchronization of the inactivity timer or the active time extended beyond the end of the sl-drx-on-DurationTimer, referred to as on-duration extension, among all UE members of the SL group is beneficial. This synchronization may be provided, for examples, by using a PSFCH resource allocated to the SL group at the end of the sl-drx-on-DurationTimer or on-duration extension for those UE members of the SL group which do not miss (re)starting the inactivity timer to send a notification signal that the inactivity timer or on-duration extension is running. This allows those UE members of the SL group which missed (re)starting the inactivity timer or on-duration extension to monitor the notification signal to decide whether to stay on for a period of time (e.g., the duration of the inactivity timer or on-duration extension) or not (i.e., to go into SL DRX OFF duration). 
Proposal 1: RAN2 to support a synchronization of the SL DRX inactivity timer or the active time extended beyond the end of the sl-drx-on-DurationTimer, referred to as on-duration extension, among all UE members of the SL group.
Proposal 2: RAN2 to consider providing the synchronization of the on-duration extension for the SL group by using a notification signal indicating that the inactivity timer or on-duration extension is running.
2.2	Indication of SL transmissions outside the SL DRX ON duration
Tx UE may have data to transmit to the SL group outside the ON duration (indicated by sl-drx-on-DurationTimer) of the current SL DRX cycle, either for retransmission(s) of a SL TB or transmissions of new data.  This has been agreed so far in RAN2 under uses of the SL HARQ related timers and the inactivity timer. 
However, it may be beneficial to allow Tx UE to indicate (schedule) SL transmissions outside the ON duration of the current SL DRX cycle and beyond the uses of the SL HARQ related timers and the inactivity timer via reserved resources indicated in SCI during the ON duration. In this case, Rx UE is allowed to monitor only the reserved resources for the indicated SL transmissions outside the ON duration and beyond the uses of the SL HARQ related timers and the inactivity timer based on the SCI received from Tx UE during the ON duration. Thus, a flexible SL DRX configuration in which the SL DRX cycle may be set to multiple of the traffic periodicity of Tx UE and the ON duration may be set to a portion of the traffic periodicity of Tx UE to maximize the OFF duration and therefore power saving for Rx UE. It is noted that the traffic periodicity of Tx UE may significantly vary depending on, e.g., CBR, location, and mobility of Tx UE. The flexible SL DRX configuration may be based on, for examples, either minimum or maximum constraint of the traffic periodicity.
Proposal 3: RAN2 to consider allowing Tx UE to indicate (schedule) SL transmissions outside the ON duration of the current SL DRX cycle and beyond the uses of the SL HARQ related timers and the inactivity timer via the reserved resources in SCI during the ON duration. In this case, Rx UE needs to monitor only the reserved resources outside of the ON duration of the current SL DRX, as indicated in SCI received from Tx UE during the ON duration.
[bookmark: _Hlk85190135]2.3	Congestion issue related to SL DRX configuration
2.3.1	SL groupcast
It has been agreed in RAN2 that the SL DRX configuration including SL DRX cycle and ON duration for SL groupcast is per QoS profile of the SL groupcast. This means that different SL groups, regardless of the group size or traffic demands aggregated from all Tx UE members of a SL group during the SL DRX ON duration of a given SL DRX cycle, may have the same SL DRX configuration. On the one hand, the SL DRX configuration with the SL DRX ON duration as short as possible is preferred from the power saving perspective. On the other hand, as the need for SL transmissions of a SL group for SL groupcast may vary from one SL DRX cycle to another SL DRX cycle depending on, e.g., how many UE members of the SL group and how much each of these UE members need to transmit to the SL group in a given SL DRX cycle, the shorter the SL DRX ON duration the higher the congestion is for the SL group. The congestion here may include possible collisions of SL transmissions from different UE members of the SL group, either with each other within the SL group or with other UEs in proximity outside the SL group. This is caused by using the same or at least overlapping time-frequency resources for the SL transmissions. The half-duplex issue within the SL group that different UE members of the SL group transmit to the SL group simultaneously and miss to receive each other transmissions may be considered as part of the congestion. Therefore, the SL DRX configuration for SL groupcast may need to be adaptable to cope with the congestion issue specific to a SL group while maximizing power saving for the SL group. One option is to have the SL DRX configuration per QoS profile, as agreed so far in RAN2, but with one or more settings for the SL DRX ON duration, allowing a SL group to (re)select setting for the SL DRX ON duration for a given SL DRX cycle.
Proposal 4: RAN2 to consider the SL DRX configuration for SL groupcast may include one or more settings for the SL DRX ON duration, allowing a SL group to (re)select setting for the SL DRX ON duration for a given SL DRX cycle.
2.3.2	SL unicast
For SL unicast, the congestion issue may come from other UEs in proximity or, that is, CBR experienced during the SL DRX ON duration. One unintended consequence of using SL DRX is that if multiple Rx UEs from different SL pairs in SL unicast or SL groups in SL groupcast or broadcast have overlapping SL DRX ON duration then all SL transmissions towards those SL Rx UEs may occur over the same time period and therefore increase the likelihood of congestion.
However, as the current agreements on the SL DRX configuration for SL unicast [1]-[3] enable rather flexible SL DRX operation for SL unicast, the above congestion issue for SL unicast may be avoided by UE implementation.
Proposal 5: The congestion avoidance with the SL DRX configuration for SL unicast is up to UE implementation.
4	Conclusion
This contribution has made the following proposals:
Proposal 1: RAN2 to support a synchronization of the SL DRX inactivity timer or the active time extended beyond the end of the sl-drx-on-DurationTimer, referred to as on-duration extension, among all UE members of the SL group.
Proposal 2: RAN2 to consider providing the synchronization of the on-duration extension for the SL group by using a notification signal indicating that the inactivity timer or on-duration extension is running.
Proposal 3: RAN2 to consider allowing Tx UE to indicate (schedule) SL transmissions outside the ON duration of the current SL DRX cycle and beyond the uses of the SL HARQ related timers and the inactivity timer via the reserved resources in SCI during the ON duration. In this case, Rx UE needs to monitor only the reserved resources outside of the ON duration of the current SL DRX, as indicated in SCI received from Tx UE during the ON duration.
Proposal 4: RAN2 to consider the SL DRX configuration for SL groupcast may include one or more settings for the SL DRX ON duration, allowing a SL group to (re)select setting for the SL DRX ON duration for a given SL DRX cycle.
Proposal 5: The congestion avoidance with the SL DRX configuration for SL unicast is up to UE implementation.



