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1 Introduction

DRX on sidelink is introduced to save power consumption. UE is not required to monitor sidelink channel outside of sidelink wake-up time. In this contribution, we discuss how to coordinate the wake-up time between TX and RX UEs.
2 Discussion
Uu wake-up time is controlled by DRX timers on Uu. The Uu DRX design is agreed as baseline for sidelink DRX. On Uu, the wake-up time includes on-duration, inactivity and retransmission timer running. According to the agreement in last meeting, at least on-duration and inactivity timers would be introduced on sidelink. These two timers are handled by RX UE. But it’s also important for TX UE to know whether RX UE is wake, so that TX UE could decide when to perform sidelink transmission to RX UE. Otherwise, data loss would happen if TX UE performs sidelink transmission to RX UE when it’s asleep. 
Observation 1: TX UE should be aware of RX UE’s wake-up time.

Currently, the DRX timer handling is only specified at RX UE side. It’s not clear how TX UE could know the timer running at RX UE. On Uu, the DRX handling at TX side is not specified, since RAN doesn’t restrict gNB’s implementation. But on sidelink, both TX and RX side are UE. To align with Uu design is not a valid reasoning to leave TX UE’s DRX handling unspecified.
Observation 2: To align with Uu design is not a valid reasoning to leave TX UE’s DRX handling unspecified.

Proposal 1: RAN2 to specify TX UE’s behaviour regarding sidelink DRX, i.e. RX UE shall maintain DRX timer running associate with RX UE to determine RX UE’s active time.
Following Uu design, the sidelink inactivity timer would be started by PSCCH reception at RX UE side to extend the wake-up time. TX UE could also extend the wake-up time of corresponding RX UE since the PSCCH is transmitted by TX UE. TX UE could perform subsequent sidelink transmission during inactivity timer running. However, the sidelink and Uu uplink operates by half-duplex mode, if they are configured with in-band frequency. RX UE may be scheduled to perform uplink transmission  in sidelink wake-up time and misses the PSCCH reception. But the TX UE is not aware whether RX UE receives the PSCCH if feedback is not enabled. There would be wake-up misalignment between TX and RX UEs, which would result in data loss or delay.

Observation 3: There would be wake-up misalignment between TX and RX UEs, if RX UE misses the PSCCH reception and feedback is not enabled.
To solve this problem, RX UE could extend the wake-up time if there is uplink transmission during wake-up time. But this may also bring false alarm problem. There may not be any PSCCH transmission during uplink transmission. RX UE would waste power to extend the wake-up time. To balance the power consumption and data loss, we could further restrict the condition of wake-up time extension. For example, the RX UE could extend the wake-up time if the uplink transmission occupancy exceeds a threshold. 
Proposal 2: RX UE may extend the sidelink wake-up time if it can’t receive sidelink PSCCH due to uplink or sidelink transmission during sidelink wake-up time. FFS on the extension condition.
On Uu, gNB is always awake to receive UE’s uplink transmission. On sidelink, TX UE may also be configured with DRX. The sidelink traffic may be bidirectional. RX UE may send sidelink data as response to the received sidelink data. But currently, the wake-up could only be extended by PSCCH reception. There may be the case that TX UE goes to sleep after sidelink transmission, so RX UE could not send response sidelink data in time, which results in delay. To solve this problem, TX UE could also extend the wake-up time after sidelink transmission. It’s also a waste of power to extend the wake-up time if the sidelink transmission doesn’t include bidirectional traffic. The sidelink traffic could be identified by destination or logical channel. Only when the sidelink MAC PDU includes the data to certain destination or from certain logical channel, could UE extend the wake-up time.
Proposal 3: TX UE extends the sidelink wake-up time after sidelink transmission, if the sidelink MAC PDU includes bidirectional traffic, which could be identified by destination or logical channel.
Sidelink operates in a half-duplex way. Even if the timer is running, UE can’t monitor PSCCH if there is on-going sidelink transmission. Furthermore, UE can’t monitor PSCCH if there is on-going UL transmission, if the sidelink carrier is shared with UL. TX UE is not aware of RX UE’s sidelink transmission and UL transmission activity. TX UE would still think RX UE is active according to timer running. This misalignment would result in data loss and wasted power for TX UE. Sidelink DRX MAC CE is agreed for TX UE to send RX UE into inactive. Similar indication could be introduced for RX UE to indicate TX UE it’s going to inactive. Upon reception of this indication, TX UE could stop DRX timers associated with this RX UE.
Proposal 4: If RX UE is going to inactive earlier than timer expiry, RX UE sends indication to TX UE. TX UE stop DRX timers associated with RX UE.
3 Conclusion
Based on the discussion in section 2, we have following proposal:

Observation 1: TX UE should be aware of RX UE’s wake-up time.

Observation 2: To align with Uu design is not a valid reasoning to leave TX UE’s DRX handling unspecified.

Proposal 1: RAN2 to specify TX UE’s behaviour regarding sidelink DRX, i.e. RX UE shall maintain DRX timer running associate with RX UE to determine RX UE’s active time.

Observation 3: There would be wake-up misalignment between TX and RX UEs, if RX UE misses the PSCCH reception and feedback is not enabled.

Proposal 2: RX UE may extend the sidelink wake-up time if it can’t receive sidelink PSCCH due to uplink or sidelink transmission during sidelink wake-up time. FFS on the extension condition.

Proposal 3: TX UE extends the sidelink wake-up time after sidelink transmission, if the sidelink MAC PDU includes bidirectional traffic, which could be identified by destination or logical channel.
Proposal 4: If RX UE is going to inactive earlier than timer expiry, RX UE sends indication to TX UE. TX UE stop DRX timers associated with RX UE.
4 Reference


3/3


