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1 Introduction

One of objective in sidelink enhancement WI [1] is sidelink DRX as following,
	3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]

· Define on- and off-durations in sidelink and specify the corresponding UE procedure

· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE


In this contribution, we discuss DRX timer handling on sidelink.
2 Discussion
2.1 DRX for unicast
It’s FFS whether SL DRX operates per direction or for both directions in 112e meeting. Within the same source-destination pair, the traffic may be different on the two directions. Directional DRX configuration could achieve better power saving performance. Furthermore, it’s possible only UE on one side requires power saving. For example, in V2P, only pedestrian UE requires DRX, while vehicle UE doesn’t need DRX. Therefore, the SL DRX should be configured with direction.

Proposal 1: SL DRX configuration for unicast is per direction.

Regarding approach to decide DRX configuration, there are two options, TX or RX centric.

TX UE is aware of the characteristic of the traffic, including the periodicity, PDB and interval between data arrival. It’s important to consider these factors to decide DRX period and timers. Otherwise, there would be unnecessary monitoring. These factors are not available at RX UE.

Proponents thinks TX centric option may result in low power efficiency at RX UE, due to multiple TX UEs may configure non-overlapping wakeup time. But companies agree that Tx UE should consider assistance information from RX UE. With appropriate or reasonable implementation, UE or gNB should follow the RX UE’s preference as much as possible. In this sense, the DRX configuration from multiple TX UEs could be coordinated to minimize wakeup time, since the final DRX configuration is a negotiated result between TX and RX UEs.

Proposal 2: RAN2 to adopt TX centric DRX configuration method for unicast. DRX configuration is decided by TX UE or TX UE’s gNB.
2.2 DRX for groupcast and broadcast

It’s FFS whether inactivity timer is supported for groupcast and broadcast. In broadcast, there is no feedback and the RX UEs could dynamically change due to UE movement. It’s impossible for TX UE to identify all RX UEs to maintain synchronized inactivity timer running in broadcast. Mismatched wakeup time would result in data loss.
Proposal 3: Inactivity timer is not supported in broadcast.
In groupcast, feedback is supported. Group member could be identified by Tx UE, if the group member/topology is stable/fixed. Therefore, it’s possible for TX UE and all RX UEs to maintain synchronized inactivity timer running. The inactivity timer should be configurable for groupcast. Whether to use inactivity timer is decided by TX UE or gNB.
Proposal 4: Inactivity timer is optional configured in groupcast. 
It’s FFS whether dedicated RRC is used to configure DRX configuration for connected UE. In NR sidelink, dedicated RRC is used for connected UEs to obtain sidelink configuration regardless whether SIB provides required configuration. This design should be reused for DRX configuration to provide configuration flexibility. Furthermore, one of the deployment option is that SIB is empty and UE has to enter connected to request sidelink resource. In this case, DRX configuration has to be provided by dedicated RRC.
Proposal 5: Dedicated RRC could be used to provide DRX configuration for connected UE for groupcast and broadcast.
2.3 Retransmission timer and RTT timer
Feedback based retransmission is supported in unicast and groupcast. Although SCI could reserve retransmission resource, there are cases that the reserved retransmission resource is not used, e.g. due to UL/SL prioritization or pre-emption. To handle these cases, RTX timer could be used to extend wakeup time. TX could perform additional retransmission during extended wakeup time.
Proposal 6: Retransmission timer is supported for unicast and groupcast.
There are two options to trigger retransmission timer,

Option 1: RTT timer expiry,

Option 2: Reserved timing indicated in SCI if available.

Option 2 is only feasible when TX UE reserves resources for retransmission. Also, there are cases that retransmission resource may be reselected. Option 1 could apply in all cases.
Proposal 7: Retransmission timer is started by RTT timer expiry.

In Uu, HARQ feedback is mandatory supported. But in sidelink, feedback is optional. If HARQ feedback is not enabled, TX UE may perform blind retransmission. The extended wakeup time for blind retransmissions could be covered by inactivity timer. RTT timer and Retransmission timer may not be configured in this case. There is no need to introduce new timers for blind retransmissions.
Proposal 8: RTT timer and Retransmission timer is optional configured.
Proposal 9: Extended wakeup time for blind retransmission is covered by inactivity timer. No need to introduce new timers for blind retransmission.
2.4 How to maintain DRX timer running
Timer based SL DRX is agreed to control wakeup time. Unlike Uu, sidelink transmission can only occur on the slots within sidelink resource pool. The available slots may not be continuous, but segmented to several parts on time domain. If the sidelink transmission occurs on the slot close to the end of one part, it’s possible there is no available slots for sidelink transmission during active time as depicted in Fig 1. After PSCCH reception, UE would start inactivity timer to extend the wake-up time. However, during inactivity timer running, there may not be sidelink resource on the slot. It’s worthless for UE to monitor PSCCH between A and B. The DRX timers should be stoped at the end of the slot if the next slot is not within sidelink resource pool.
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Fig 1
Proposal 10: the DRX timers should be stopped at the end of the slot if the next slot is not within sidelink resource pool.
3 Conclusion
Based on the discussion in section 2, we have following proposals:
Proposal 1: SL DRX configuration for unicast is per direction.

Proposal 2: RAN2 to adopt TX centric DRX configuration method for unicast. DRX configuration is decided by TX UE or TX UE’s gNB.

Proposal 3: Inactivity timer is not supported in broadcast.
Proposal 4: Inactivity timer is optional configured in groupcast. 
Proposal 5: Dedicated RRC could be used to provide DRX configuration for connected UE for groupcast and broadcast.
Proposal 6: Retransmission timer is supported for unicast and groupcast.
Proposal 7: Retransmission timer is started by RTT timer expiry.

Proposal 8: RTT timer and Retransmission timer is optional configured.
Proposal 9: Extended wakeup time for blind retransmission is covered by inactivity timer. No need to introduce new timers for blind retransmission.
Proposal 10: the DRX timers should be stopped at the end of the slot if the next slot is not within 
sidelink resource pool.
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