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1. Introduction

In RAN#86 meeting, a new work item on “New WID on NR sidelink enhancement” was approved [1], and updated in RAN#88 meeting [2]. The WI targets to study enhancement for power saving and reliability/latency on sidelink based on the functionalities specified in Rel-16. One objective is to study sidelink DRX for broadcast, groupcast and unicast mode. In RAN2#112-e meeting, SL DRX was firstly discussed, and following agreement was reached
Agreements on SL DRX: 
1: 
Sidelink DRX needs to support sidelink communications for both in and out of network’s coverage scenarios.
2:
RAN2 will prioritize normal use case without consideration of relay UE use case in Rel-17.

3:
Support SL DRX for all casting types.
4:
If a UE is in SL active time, UE should monitor PSCCH. FFS on PSSCH. FFS for sensing impacts.

5:
RAN2 is not going to introduce SL paging and SL PO for SL DRX.

6:
As baseline, for Sidelink DRX for SL unicast, it is proposed to inherit and use timers similar to what are used in Uu DRX. FFS for SL broadcast/groupcast. FFS on detailed timers.

7:
Working assumption: SL DRX should take PSCCH monitoring also for sensing (in addition to data reception) into account if SL DRX is used.
8:
Support of long DRX cycle for SL unicast should be assumed as a baseline. FFS on the need of short DRX cycle.

9:
Deprioritize SL WUS from RAN2 point of view in Rel-17.
This contribution provides our view on wake-up time alignment between Tx and Rx UEs.
2. Discussion
2.1. Alignment for Broadcast and Groupcast
A default SL DRX configuration is useful especially for broadcast and groupcast mode. The default SL DRX configuration does not need the information exchange among SL UEs, and a power saving SL UE can directly use default SL DRX configuration at the initial stage to receive and transmit data. This means SL UE does not need to negotiate the initial SL DRX configuration under non-DRX status i.e. with full power, so to achieve power saving effect from the very beginning. The default SL DRX configuration, or so called common SL DRX configuration, is also discussed during email discussion [3] and many companies has acknowledged the advantage. As we also discussed in [4], we are in favor of PQI based SL DRX configuration as the default SL DRX configuration. PQI based SL DRX configuration means SL DRX can be configured per PQI and ease the congestion issues compared with per UE SL DRX configuration. Such kind of PQI based default SL DRX configuration can be fixed in specification, or in pre-configuration, or broadcasted by gNB, so that all SL UEs can have the same understanding and alignment for SL DRX configuration for different PQI. 
Proposal 1: A default SL DRX configuration is used for Tx-Rx UE alignment for broadcast and groupcast mode, allows new UEs (not having existing PC5 RRC connection) to communicate without requiring “hit and trial” transmission/ reception
Proposal 2: The default SL DRX configuration is PQI based SL DRX configuration, and can be fixed in specification, or pre-configured, or NW configured.
Modelling of PQI based default SL DRX configuration

There could be different ways to model PQI based default SL DRX configuration. One possibility is to use timer based modelling as we discussed in [4]. On duration timer, start offset, periodicity can be used to configure a default SL DRX, as shown in the following figure. This kind of modelling is same as we have agreed for unicast mode, and same as legacy Uu DRX configuration.
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Figure 1: Timer based default SL DRX modelling

As an alternative, we could use resource pool configuration as the default SL DRX modelling. As shown in the following figure, a subset of resource pool can be configured for SL DRX purpose, i.e. power saving SL UE only perform transmission and reception in such configured resource pool subset. The effect is same as timer based modelling, since for timer based modelling, on-duration timer needs to be configured inside resource pool, otherwise UE cannot perform transmission and reception on the resource out of resource pool. This equals to configure a subset of resource pool as in following figure
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Figure 2: Resource pool based default SL DRX modelling

Proposal 3: Default SL DRX configuration is modelled as a combination of (offset_std_On-duration, On-duration-timer and periodicity), or as an alternative, as the subset of resource pool. 
2.2. Alignment for Unicast
In last meeting, it was agreed that for SL unicast, to inherit and use timers similar to what are used in Uu DRX, and FFS on detailed timers. During email discussion [3], On-duration timer, Inactivity timer, HARQ RTT timer, and Retransmission timer were discussed for SL DRX in SL Unicast. On-duration timer is basically required for periodically active time to continuously monitor SL unicast traffic, and inactivity timer is to extend the SL DRX active time for UE to monitor potential followed traffic. In our opinion, these two timers can be supported as basic timers and can have similar scheme as in legacy Uu DRX. 
Proposal 4: For SL unicast, support on-duration timer and inactivity timer

For HARQ RTT timer and Retransmission timer, however, depends on HARQ scheme of SL transmission. There are differences between the HARQ scheme of SL and Uu interface, firstly HARQ feedback can be enabled or disabled on SL. When HARQ feedback is disabled, SL UE is using the blind retransmission, in which the resource for all transmissions (initial transmission and retransmissions) are allocated and UE knows where to transmit or receive for all transmissions. In this case, HARQ RTT timer and Retransmission timer does not need to be used and we could directly define these occasions as active time.
Proposal 5: RAN2 to discuss how Blind retransmission are considered for SL DRX procedure, i.e. ensure that Rx UE is in ActiveTime for Blind retransmissions
Secondly, on the other hand, if HARQ feedback is enabled for SL transmission, SCI still can indicate multiple resource for transmissions of the same TB no matter for mode 1 or mode 2 transmission. In this case, SL UE can also knows where to transmit or receive the TB and HARQ RTT timer and Retransmission timer does not needed either. In this case, we could also directly define these occasions as active time so simplify the SL DRX procedure.
Proposal 6: time resources indicated in SCI for blind retransmission are considered as DRX ActiveTime

Besides the differences between SL and Uu DRX, new features on SL also needs to be considered e.g. for SL-CSI procedure. For sidelink transmission, UE is allowed to request SL-CSI report from peer UE, and UE can also indicate the time range for peer UE to measure and response SL-CSI measurement results. So from request UE point of view, it expect there will be SL-CSI report from peer UE in specific time range. Otherwise, if the time range passes, peer UE will not response the results and request UE does not need to monitor PSCCH for SL-CSI results anymore. In this case new timer or new active time definition is needed to support request UE monitor PSCCH for SL-CSI report. For example, a new timer can be started when UE send out the SL-CSI request, and the timer value can be set to the request time range of SL-CSI report. 
Proposal 7: RAN2 to discuss potential new timer for SL-CSI procedure
3. Conclusion

This document discussed wake-up time alignment between Tx and Rx UEs for broadcast, groupcast and unicast type, and we have the following proposals:
Proposal 1: A default SL DRX configuration is used for Tx-Rx UE alignment for broadcast and groupcast mode, allows new UEs (not having existing PC5 RRC connection) to communicate without requiring “hit and trial” transmission/ reception
Proposal 2: The default SL DRX configuration is PQI based SL DRX configuration, and can be fixed in specification, or pre-configured, or NW configured.
Proposal 3: Default SL DRX configuration is modelled as a combination of (offset_std_On-duration, On-duration-timer and periodicity), or as an alternative, as the subset of resource pool. 
Proposal 4: For SL unicast, support on-duration timer and inactivity timer

Proposal 5: RAN2 to discuss how Blind retransmission are considered for SL DRX procedure, i.e. ensure that Rx UE is in ActiveTime for Blind retransmissions
Proposal 6: time resources indicated in SCI for blind retransmission are considered as DRX ActiveTime

Proposal 7: RAN2 to discuss potential new timer for SL-CSI procedure
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