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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
LTE supports broadcast and unicast transmission. The ondurationtimer and inactivitytimer for broadcast and unicast monitoring are controlled by separate parameters, since the traffic characteristic may be different. NR sidelink supports broadcast, unicast and groupcast. The traffic characteristic is also different. Therefore, separate parameters should be used to configure the DRX timers regarding to broadcast, unicast and groupcast monitoring. OnDurationtimer and InactivityTimer are applicable to all cast types, while RetransmissionTimerTX, RetransmissionTimerRX and HARQ-RTT-TimerRX are only applicable to groupcast and unicast when feedback is enabled.
Proposal 1: Separate DRX timers to control broadcast, unicast and groupcast monitoring.
Proposal 2: OnDurationtimer and InactivityTimer are applicable to all cast types, while RetransmissionTimerTX, RetransmissionTimerRX and HARQ-RTT-TimerRX are only applicable to groupcast and unicast when feedback is enabled.
On Uu, retransmission timer is used on both UL and DL. On sidelink, there is no UL and DL. But during one TB transmission, UE can be categorized into TX and RX UE. RX UE’s behaviour is similar as DL on Uu and TX UE’s behaviour is similar as UL on Uu.
drx-RetransmissionTimerDL is started upon drx-HARQ-RTT-TimerDL expiry,
if the data of the corresponding HARQ process was not successfully decoded. It provides the opportunity for DL retransmission. drx-HARQ-RTT-TimerDL indicates the minimum round trip time including transmission and processing time. drx-HARQ-RTT-TimerDL is started upon feedback transmission. Similar timer could be reused by RX UE to provide opportunity for retransmission. HARQ-RTT-TimerRX should be started upon sidelink feedback transmission. RetransmissionTimerRX should be started, if the data of the corresponding Sidelink HARQ process was not successfully decoded.
In mode 1, the retransmission is scheduled by gNB. The value of HARQ-RTT-TimerRX should be decided by gNB. In mode 2, the sidelink resource for initial transmission and retransmission are selected together by TX UE. The time between feedback occasion and retransmission could be controlled by TX UE. The value of HARQ-RTT-TimerRX should be decided by TX UE.

Proposal 3: RetransmissionTimerRX and HARQ-RTT-TimerRX should be introduced on sidelink to provide opportunity for retransmission.

Proposal 4: HARQ-RTT-TimerRX should be started upon sidelink feedback transmission. RetransmissionTimerRX should be started, if the data of the corresponding Sidelink HARQ process was not successfully decoded.
drx-RetransmissionTimerUL is started upon drx-HARQ-RTT-TimerUL expiry. drx-HARQ-RTT-TimerUL is started a MAC PDU is transmitted in a configured uplink grant. Since there is no feedback on UL, it provides the transmission opportunity for UL retransmission. Similar timer as drx-RetransmissionTimerUL could be reused by TX UE to provide opportunity for feedback transmission. However, on sidelink, the feedback occasion can be derived from associated TB transmission position, according to [2]. So Tx UE is aware of when RX UE would send feedback. Therefore, the drx-HARQ-RTT-TimerTX is not needed on sidelink. RetransmissionTimerTX should be started at the start of feedback occasion.

Proposal 5: RetransmissionTimerTX should be introduced on sidelink to provide opportunity for feedback transmission. RetransmissionTimerTX should be started at the start of feedback occasion.

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 6: the DRX timers should be stopped at the end of the slot if the next slot is not within sidelink resource pool.
It’s agreed to reuse Uu DRX design as baseline in 112e meeting. However, on sidelink, there may be multiple destinations, unlike Uu. On each source-destination pair, the traffic pattern and QoS requirement may vary. Therefore sidelink DRX timer should be associated with one source-destination pair. Furthermore, within the same source-destination pair, the traffic may be different on the two directions. To achieve better power saving performance, the sidelink DRX timer could also be different on the two directions. Either TX UE or RX UE should decide the DRX timer of the peer UE. TX UE is aware of the traffic characteristic of the traffic, so TX UE could better fit the DRX timer with QoS requirement. Moreover, the DRX timer would restrict the transmission resource selection at TX side, which means only the transmission resource overlapped with wake-up time of RX side could be selected. If DRX timer is decided by RX UE, DRX timer may result in mismatch between wake-up time at RX side and available transmission resource at TX side. In the worst case, TX UE may not have available transmission resource during wake-up timer at RX side. Therefore, the sidelink DRX timer should be configured by TX UE.
Proposal 7: the sidelink DRX is configured by TX UE.
Further question is how TX UE decides the sidelink DRX configuration. The DRX configuration is related to the sidelink transmission resource allocation. When TX UE is in coverage, the sidelink resource is controlled by gNB. Therefore, it’s straightforward for gNB to control the sidelink DRX configuration.
Proposal 8: gNB could provide sidelink DRX configuration to TX UE, when it’s in-coverage.

When TX UE is out-of-coverage, the sidelink resource is controlled by pre-configuration. Therefore, pre-configuration could be used to provide sidelink DRX configuration.

Proposal 9: Pre-configuration could provide sidelink DRX configuration to TX UE, when it’s out-of-coverage.

In practice, gNB may not provide sidelink DRX configuration if gNB doesn’t support this feature. TX UE should also be allowed to use pre-configured sidelink DRX, since this feature has no impact on gNB and Uu procedure.
Proposal 10: TX UE is allowed to use pre-configured sidelink DRX if gNB doesn’t provide sidlelink DRX configuration, when it’s in-coverage.
3 Conclusion
Based on the discussion in section 2, we have following proposals:
Proposal 1: Separate DRX timers to control broadcast, unicast and groupcast monitoring.
Proposal 2: OnDurationtimer and InactivityTimer are applicable to all cast types, while RetransmissionTimerTX, RetransmissionTimerRX and HARQ-RTT-TimerRX are only applicable to groupcast and unicast when feedback is enabled.
Proposal 3: RetransmissionTimerRX and HARQ-RTT-TimerRX should be introduced on sidelink to provide opportunity for retransmission.

Proposal 4: HARQ-RTT-TimerRX should be started upon sidelink feedback transmission. RetransmissionTimerRX should be started, if the data of the corresponding Sidelink HARQ process was not successfully decoded.
Proposal 5: RetransmissionTimerTX should be introduced on sidelink to provide opportunity for feedback transmission. RetransmissionTimerTX should be started at the start of feedback occasion.

Proposal 6: the DRX timers should be stopped at the end of the slot if the next slot is not within sidelink resource pool.
Proposal 7: the sidelink DRX is configured by TX UE.
Proposal 8: gNB could provide sidelink DRX configuration to TX UE, when it’s in-coverage.

Proposal 9: Pre-configuration could provide sidelink DRX configuration to TX UE, when it’s out-of-coverage.

Proposal 10: TX UE is allowed to use pre-configured sidelink DRX if gNB doesn’t provide sidlelink DRX configuration, when it’s in-coverage.
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