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1	Introduction
This contribution discusses some open issues on SL DRX for a SL groupcast, including synchronization of inactivity timers among UE members of the SL group and indication of SL transmissions outside the ON duration for a Tx UE of the SL groupcast during the ON duration.
2	Discussion
2.1	Synchronization of inactivity timers among UE members of a SL group with SL DRX in SL groupcast
The following on inactivity timer with SL DRX has been agreed [1].
4:	The RX UE’s active time includes the time in which sl-drx-on-DurationTimer is running.
5:	For unicast, the TX UE behaviors should be specified to keep aligned with the RX UE regarding the DRX Active time. FFS the specific Spec impacts needed at the TX side.
6:	For unicast, the RX UE maintains a separate SL inactivity timer for each pair of src/dest L2 ID.
7:	For unicast, the SL inactivity timer value may take into consideration the QoS.  Whether any specification impacts are needed is FFS.
8:	For unicast, RX UE starts/restarts the inactivity timer with the value configured for that pair of src/dest L2 ID.
9:	For unicast, the RX UE (re)starts the inactivity timer upon reception of a new SL data transmission from the RX UE perspective for that pair of src/dest L2 ID.
10:	For unicast, the RX UE (re)starts the inactivity timer based on information in SCI (SCI1+SCI2).  FFS if the MAC layer can stop the inactivity timer.
11:	For unicast, the RX UE (re)starts the inactivity timer in the first slot after SCI (SCI1+SCI2) reception.
12:	For unicast, the TX UE maintains a timer corresponding to the SL Inactivity timer in the RX UE for each pair of src/dest L2 ID, and uses the timer as part of criterion for determining the allowable transmission time for the RX UE.
13:	For unicast, the TX UE (re)starts its timer corresponding to the SL inactivity timer at the RX UE at the slot following an SCI transmission indicating a new data transmission. FFS the specific spec impacts needed at the TX side.
14:	SL Inactivity timer is supported for groupcast. FFS on the scenarios where it is supported.
15:	SL Inactivity timer is not supported for broadcast transmissions.
16:	The RX UE is active on sidelink (monitors SCI1+SCI2) as long as at least one of the SL inactivity timers associated with unicast or groupcast (if supported) is running.
17:	As a baseline, agreements 7-13 inclusive are applied to SL inactivity timer for groupcast, with the difference that “src/dest L2 ID pair” is replaced with “groupcast L2 destination ID or src/dest L2 id pair” (dependent on the conclusion of proposal 17).  Any specific handling which may be needed for synchronization of inactivity timers for the groupcast case is FFS.
The (re)start of the inactivity timer at RX UE, according to the above 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 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 supports a 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.
Proposal 2: RAN2 considers 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 ON duration
Tx UE may have data to transmit to the SL group outside the ON duration of the current SL DRX cycle, either for retransmissions of a SL TB or transmissions of new data.  This has been discussed 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 considers 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.
4	Conclusion
This contribution has made the following proposals:
Proposal 1: RAN2 supports a 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.
Proposal 2: RAN2 considers 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 considers 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.
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