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1 Introduction

In this contribution, we discuss remaining open issues on sidelink DRX.
2 Discussion
2.1 Assistance information
Besides the desired SL DRX, we also see the benefit to include undesired SL DRX configuration in assistance information. In case TX UE can’t follow RX UE’s desired SL DRX configuration, TX UE shall also try to avoid making RX UE’s active time overlapping with UL/SL transmission, since sidelink operates in half-duplex mode. If sidelink active time overlaps with SL transmission or UL transmission, RX UE can’t monitor PSCCH reception. But TX UE is not aware of the SL/UL resource scheduling at RX UE. Therefore, the sidelink transmission within the overlapping period would be lost. The dynamic scheduling is up to gNB’s implementation and unpredictable. But the resources for configured UL/SL grant is predictable. To avoid the conflict between sidelink DRX and configured UL/SL grant, RX UE could provide the activated UL/SL grant resource allocation, e.g. period and starting offset, to TX UE. TX UE could determine the SL DRX to avoid the conflict as much as possible.

Proposal 1: RX UE provides undesired SL DRX configuration to TX UE in assistant information, e.g. its activated configured SL/UL grant resource allocation.
2.2 DRX alignment between TX and RX UE

Sidelink operates in a half-duplex way. 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. With the negotiation between UEs, the overlapping between SL on-duration timer and UL/SL transmission could be avoided as much as possible. However, the inactivity timer is started by PSCCH reception, which is unpredictable. SL/UL transmission may occur during DRX active time. The RX UE is not able to monitor SL if there is SL/UL transmission. 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 local timer running. This misalignment would result in data loss and wasted power for TX UE. 

Furthermore, it’s agreed the SL DRX timer is calculated in the unit of physical slot. However, the sidelink reception resource may not be available in all physical slots. It’s pointless for UE to be active on these slots.

To avoid data loss and power wasting in this case, there may be two possible solutions,

Solution 1, RX UE indicates TX UE to stop all DRX timers, if the RX UE is not able to monitor SL due to SL/UL transmission in the rest time of inactivity timer running. Upon reception of this indication, TX UE could stop DRX timers associated with this RX UE. This is similar as sidelink DRX MAC CE, which is agreed for TX UE to send RX UE into inactive.
Solution 2, UE shall restart the inactivity timer, if UE performs UL/SL transmission during DRX active time. This would provide extended wake up time to achieve synchronization between TX UE and RX UE. However, UE may extend the wake up time unnecessarily with this solution and result in power waste
Compared these two options, solution 1 is more efficient and provides more power saving gain.

Proposal 2: If RX UE is not able to monitor SL in the rest time of on-duration or inactivity timer running, e.g. due to UL/SL transmission or lack of reception resource, RX UE sends indication to TX UE. TX UE stop DRX timers associated with RX UE.

2.3 SL-DRX mismatch for mode-1
If scheduled grant falls into inactive time, UE may report ACK or NACK. However, either case would make SL DRX mismatch worse, since the grant is dropped and RX UE doesn’t start any timer. gNB may continue schedule SL grant for new transmission or retransmission, which would be dropped by TX UE. 

Observation 1: SL mismatch between UE and gNB would become worse if nothing is done.

This SL mismatch problem can’t be avoided. However, after happening, the problem could be stopped being worse with minimum spec impact. One solution is TX UE informs the grant dropped to gNB. To save the signalling overhead, the grant could be indicated by the HARQ process ID included in the DCI, which scheduled dropped SL grant. Upon reception of the indication, gNB could choose to schedule SL grant in RX UE’s active time in next DRX cycle.
Proposal 3: TX UE indicate dropped grant to gNB by HARQ process ID included in the DCI, which scheduled dropped SL grant.
3 Conclusion
Based on the discussion in section 2, we have following proposals:

Proposal 1: RX UE provides undesired SL DRX configuration to TX UE in assistant information, e.g. its activated configured SL/UL grant resource allocation.

Proposal 2: If RX UE is not able to monitor SL in the rest time of on-duration or inactivity timer running, e.g. due to UL/SL transmission or lack of reception resource, RX UE sends indication to TX UE. TX UE stop DRX timers associated with RX UE.

Observation 1: SL mismatch between UE and gNB would become worse if nothing is done.

Proposal 3: TX UE indicate dropped grant to gNB by HARQ process ID included in the DCI, which scheduled dropped SL grant.
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