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1	Introduction
SL DRX timers have been discussed in [POST113-e][703][V2X/SL] email discussion. In this contribution, we discuss more details on some of SL DRX timers, in particular SL DRX inactivity timer for groupcast as well as HARQ RTT timers in general and provide our views on the design of the relevant SL DRX timers.
2	Discussion
2.1	Discussion on SL DRX inactivity timers for groupcast
In the Uu interface, a Uu DRX inactivity timer can be used to extend the Uu wakeup time at the UE. For example, once the UE receives a DCI addressing to itself, the Uu DRX inactivity timer can be (re)set and (re)started, and the UE keeps monitoring PDCCH as long as the Uu DRX inactivity timer continues running. If the Uu DRX inactivity timer expires, the UE goes to a power saving mode until its next Uu DRX On-duration. Thus, the UE’s wakeup time can be flexibly extended based on the traffic need by using DRX inactivity timer.
Following the Uu DRX inactivity time as a baseline, if a SL DRX inactivity timer is used for closed group SL groupcast, each of the group members should be configured and maintain a SL DRX inactivity timer for the SL groupcast in the group, whose operation on the SL DRX inactivity timer is impacted by SL groupcasts only to the group. SL TX UE in the group may start the initial groupcast inside the configured SL DRX On-duration and the SL DRX active time can be extended by inactivity timer triggered by consecutive groupcasts with an interval below the configured value of the SL DRX inactivity timer. Accordingly, after a RX UE in the group receives a SL groupcast addressed to the considered group, its SL DRX inactivity timer can be (re)set and (re)start. While the SL DRX inactivity timer is running, the group member keeps monitoring the PC5 interface. If the SL DRX inactivity timer expires, the group member may go to sleep until the next SL DRX On-duration.
When SL DRX inactivity timer is applied, SL groupcast transmission may occur outside the SL DRX On-duration, as long as the RX UE’s SL DRX inactivity timer for the considered group is still running. This scheme enables a group member to monitor PC5 for a short SL DRX On-duration, which shortens its wakeup time if there is no data to be groupcasted in the group currently. In addition, since only the first groupcast message from one TX UE needs to take place inside the SL DRX On-duration, it allows a flexible resource allocation outside of configured SL DRX On-duration for following groupcast messages. In addition, if there are multiple TX UEs in the group, support of inactivity timer can avoid the need of multiple TX UEs to start their groupcasts in the SL DRX On-duration(s), since they can start their groupcasts as long as the SL DRX inactivity timer is running for the group. Thus, it mitigates the resource congestion problem inside the SL DRX On-duration. Moreover, since a groupcast transmission can occur outside the SL DRX On-duration in this approach, it can keep the sidelink communication latency under control.
Observation 1: Applying SL DRX inactivity timer for SL groupcast can improve resource allocation, device power consumption, as well as latency performance. 
Proposal 1: RAN2 to consider support SL DRX inactivity timer at least for closed group SL groupcast.
Proposal 2: RAN2 to discuss whether SL DRX inactivity timer is applicable for open group SL groupcast as well.

However, in order to ensure this approach to work properly, the different group members should maintain synchronized status for their individual SL DRX inactivity timers, such that all of them are awake when there is a SL groupcast in the group. As one example, if a group member RX UE experiences a bad SL radio condition from the SL TX UE temporarily, it may not be able to successfully receive the SL groupcast(s) from the SL TX UE so that the inactivity timer will not be reset/restart. Thus, it is possible that the considered RX UE’s SL DRX inactivity timer is not synchronized with other TX or RX UEs in the same group. The RX UE in question may go to sleep without monitoring PC5 until the next SL DRX On-duration while other TX and RX UEs in the group are still awake to transmit and receive SL over PC5. In this case, the RX UE in question may miss SL groupcasts until the next SL DRX On-duration. 
As one solution, if the SL TX UE reserves a set of periodic resources by a previous SCI that was received by the RX UE in question and HARQ feedback with positive-negative acknowledgement is enabled for the periodic transmissions from the SL TX UE over the reserved resources, the RX UE in question may determine to reset/restart the SL DRX inactivity timer based on monitoring the HARQ feedbacks from other group members. For example, if the RX UE in question does not decode a groupcasted SCI from the SL TX UE over a reserved resource, it may check the HARQ feedbacks from the other group member RX UEs. In case the RX UE in question detects the HARQ feedbacks from the PSFCH resources used by the other group member RX UEs, it may determine to reset/restart the SL DRX inactivity timer accordingly. 
Proposal 3: RAN2 to consider the mechanism of maintaining synchronization of SL DRX inactivity timers among the SL groupcast TX and RX UEs in the group.
2.2	Discussion on SL DRX HARQ Retransmission and RTT timer
The NR SL design enables a TX UE to send an SCI that reserves the additional resources for future (re-)transmissions. Accordingly, there are two solutions for the RX UE to keep awake for receiving the retransmission for a considered SL HARQ process:
1. The RX UE may apply the HARQ RTT timer and the Retransmission timer to receive the retransmission, without considering if additional retransmission resources are indicated in the received SCI. In this case, the RX UE’s additional active time for receiving the retransmission depends on the HARQ RTT timer and the Retransmission timer, which are configured at both the TX UE and the RX UE.
2. The RX UE’s additional active timer for receiving the retransmission takes account of the retransmission resources indicated in the SCI.
In the first approach, the RX UE may apply the HARQ RTT timer and the Retransmission timer to receive the retransmission, without considering if additional retransmission resources are indicated in the received SCI. In this case, the value of Retransmission timer may need to cover multiple SL slots, where the TX UE needs to select one available resource or be assigned with one resource from the SL slots when the Retransmission timer is running at the RX UE. Accordingly, at the RX UE, it would need to keep monitoring multiple SL slots at least until receiving the retransmission. In this case, additional power may be consumed at the RX UE due to its monitoring over the additional SL slots that do not carry the retransmission. In addition, this alternative solution is less flexible in terms of resource selection or resource allocation, since the TX UE can only select or be assigned with a retransmission resource from the SL slots where the Retransmission timer is running at the RX UE.
In comparison, the second approach enables the RX UE to take the advantage of the indicated resource to reduce its power consumption. For example, if the TX UE indicates a future retransmission resource, the RX UE can know the reserved resource for the next retransmission. Thus, the RX UE does not need to monitor other resources before the indicated next retransmission resource, which saves the RX UE’s power. In fact, the RX UE may only monitor the particular time and frequency resources indicated in the received SCI.
Proposal 4: If the TX UE reserves and indicate resource for retransmission in the SCI for the initial transmission, the RX UE does not need to monitor other resources occurring before the indicated retransmission resource to save its power, at least for SL unicast.
We notice, the TX UE may need to perform pre-emption in some cases, which may prevent the TX UE from using its indicated resource for retransmission. In that case, the TX UE may select another resource. If the TX UE is triggered to reselect the resources from a SL slot after the indicated retransmission resource, the RX UE, upon missing a retransmitted SCI from the TX UE over the indicated retransmission resource, may keep awake for a certain time duration to receive the retransmission, which can solve the pre-emption issue. It can be further discussed if an existing timer, e.g. the HARQ Retransmission timer, can be re-used by the RX UE to keep awake for receiving the retransmission.
Proposal 5: If the TX UE performs pre-emption on its indicated retransmission resource, it may select another resource from a SL slot after the indicated retransmission resource to perform the retransmission.
Proposal 6: Upon missing a retransmitted SCI from the TX UE over the indicated retransmission resource, the RX UE may keep awake for a certain time duration for receiving the retransmission.
4	Conclusion
Observation 1: Applying SL DRX inactivity timer for SL groupcast can improve resource allocation, device power consumption, as well as latency performance. 
Proposal 1: RAN2 to consider support SL DRX inactivity timer at least for closed group SL groupcast.
Proposal 2: RAN2 to discuss whether SL DRX inactivity timer is applicable for open group SL groupcast as well.
Proposal 3: RAN2 to consider the mechanism of maintaining synchronization of SL DRX inactivity timers among the SL groupcast TX and RX UEs in the group.
Proposal 4: If the TX UE reserves and indicate resource for retransmission in the SCI for the initial transmission, the RX UE does not need to monitor other resources occurring before the indicated retransmission resource to save its power, at least for SL unicast.
Proposal 5: If the TX UE performs pre-emption on its indicated retransmission resource, it may select another resource from a SL slot after the indicated retransmission resource to perform the retransmission.
Proposal 6: Upon missing a retransmitted SCI from the TX UE over the indicated retransmission resource, the RX UE may keep awake for a certain time duration for receiving the retransmission.





