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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]DRX is introduced on sidelink to reduce UE monitoring PSCCH. In the meantime, SL specific RTT and retransmission is also introduced on Uu to control UE monitor PDCCH scheduling sidelink retransmission resource. CONNECTED UE would report SL related information, i.e. assistance information and SL DRX, to serving cell. In this contribution, we further discuss the sidelink DRX impact on Uu.
Discussion
Alignment between Uu and SL DRX
In RAN2 114 meeting, alignment between Uu and SL DRX is agreed as following,
	1. For at least SL RX-UEs in RRC CONNECTED, the alignment of Uu DRX and SL DRX is up to gNB. FFS for SL TX-UE.
2. Alignment of Uu DRX and SL DRX for groupcast and broadcast is supported. FFS on whether new mechanisms are needed.


gNB is in control of Uu DRX. To enable the alignment, gNB should be aware of the SL DRX. For the unicast sidelink DRX, it’s agreed the RX UE shall report the received unicast sidelink DRX to gNB. But for groupcast and broadcast sidelink DRX, the DRX parameters used by UE are determined by QoS profile of destinations which UE is interested in reception. In R16, UE would report the destination id for transmission and its QoS profile to gNB via SL-TxResourceReq-r16 in SUI. However, the reported destination id only includes the destination which UE has data for transmission. For some destination, UE is only interested in reception, but has no data for transmission. For example, in P2V, vehicle would only receive transmission from pedestrian but not transmit to pedestrian. The destination id of pedestrian is only for reception and is not reported to gNB in SUI. Therefore, gNB can’t acknowledge the DRX configuration used for these reception only destination. Uu DRX and SL DRX for groupcast and broadcast can’t be reached. 
Observation 1: UE only reports destination(s) for transmission in SUI. gNB is not aware of the QoS profile for the groupcast and broadcast destinations, for which UE only receive but has no data for transmission.
On the other hand, UE may not receive from the destination(s), which was reported to gNB via SL-TxResourceReq-r16 in SUI. For example, pedestrian would only perform transmission to vehicle but not receive from vehicle. 
Observation 2: UE may not receive from destination(s), which was reported to gNB via SL-TxResourceReq-r16 in SUI.
With above observations, gNB may not be aware of the DRX configuration used by UE for groupcast and broadcast, by SL-TxResourceReq-r16 in SUI.
Observation 3: gNB may not be aware of the DRX configured used by UE for groupcast and broadcast, by SL-TxResourceReq-r16 in SUI.
To enable the alignment, UE shall report the sidelink DRX configuration used by these groupcast and broadcast destination. There are two possible solutions,
Option 1, UE reports SL DRX information of all the broadcast and groupcast destinations, which UE is interested in reception,
Option 2, UE reports SL DRX information of the broadcast and groupcast destination, which UE is interested in reception and is not included in SL-TxResourceReq-r16 in last transmitted SidelinkUEInformationNR.
To make the UE behaviour simple, we prefer option 1, i.e. UE should report the QoS profile of all the broadcast and groupcast destination, which UE is interested in reception, regardless the destination id is included in the SL-TxResourceReq-r16 or not.
Proposal 1: UE reports the SL DRX information, e.g. QoS profile, of the broadcast and groupcast destination, which UE is interested in reception.
Uu DRX for Sidelink
In [2], it’s discussed whether retransmission timer should be started upon RTT timer expiry if PUCCH is dropped. It’s proposed the retransmission timer should be started upon PUCCH (NACK) is dropped. It’s still FFS whether retransmission timer should be started if PUCCH (ACK) is dropped. 
Opponents think on Uu drx-RetransmissionTimerSL only start when unsent PUCCH is NACK. NW implementation can handle the case where no PUCCH is received, i.e. just rely on NW implementation.
However, the situation is different from Uu DRX and SL specific RTT and RTX timer. In Uu DRX, the drx-HARQ-RTT-TimerDL is started upon feedback transmission. If PUCCH dropping happens during Uu DL reception DRX, drx-HARQ-RTT-TimerDL would not start and subsequent retransmission timer would not start regardless unsent feedback is ACK or NACK. Both UE and NW side can handle the timers in synchronized way.
For SL-specific RTT timer, the SL-specific RTT timer would start even if feedback is not transmitted. The rationale is gNB would assume lack of PUCCH as NACK and schedule retransmission. Following this rationale, if UE doesn’t wake up, gNB would continuously schedule retransmission due to no PUCCH received. gNB is not able to tell whether the unsent PUCCH is ACK or NACK. If SL specific retransmission timer start depends on unsent PUCCH is ACK or NACK, NW can’t acknowledge unsent PUCCH is ACK or NACK. Therefore, UE and NW side can’t achieve synchronized timer handling. Unified behavior should be made to handle the case PUCCH is dropped as in Uu, i.e. SL specific retransmission timer is always started regardless unsent PUCCH is ACK or NACK.
Proposal 2: If PUCCH was dropped regardlss NACK or ACK, UE should start the SL-specific drx-RetransmissionTimer in Uu for the corresponding HARQ process in the first symbol after the expiry of the SL-specific drx-HARQ-RTT-Timer.
SL-DRX mismatch for mode-1
If PUCCH is configured, it’s not clear how to handle PUCCH. For initial transmission, UE doesn’t expect to perform any retransmission. If UE set NACK or skip PUCCH, gNB would schedule retransmission resource. The retransmission would also be dropped, which results in resource waste.
Proposal 3: UE set ACK in PUCCH if SL grant for initial transmission was dropped.
For retransmission, UE would still perform retransmission. Therefore, UE shall set NACK in PUCCH.
Proposal 4: UE set NACK in PUCCH if SL grant for retransmission was dropped.
However, with proposal 3 and 4, the mismatch may become worse. 
By reception ACK in proposal 3, gNB would assume the transmission successful and the RX UE’s active time would be extended by inactivity timer. gNB may continue schedule the SL grant in the ‘active time’ assumed by gNB. However, these grants would be dropped since it’s actually not in the active time. 
By reception NACK in proposal 4, gNB would schedule grant for retransmission. According to the agreements, UE would also drop the grant. 
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 4: SL mismatch between UE and gNB would become worse if nothing is done.
This problem can’t be avoided as discussed in [1]. 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 5: TX UE indicate dropped grant to gNB by HARQ process ID included in the DCI, which scheduled dropped SL grant.
Trigger of SUI report
According to the agreement, UE shall report received DRX configuration or assistance information. In legacy, SUI is reported as long as SIB12 is provided. The presence of SIB12 indicates the cell supports sidelink. Following the same logic, UE shall only report the received SL DRX and assistance information if serving cell supports sidelink DRX. 
Considering sidelink DRX and sidelink are separate feature, the presence of SIB12 can’t be used to determine whether serving cell supports SL DRX. Otherwise, We can further discuss how for UE to acknowledge serving cell’s support. Considering the SL DRX configuration for BC/GC is only included in the SIB, the cell supporting SL DRX would always include DRX configuration in SIB. Therefore, the presence of SL DRX configuration in SIB could be used to determine whether serving cell supports SL DRX.
Proposal 6: UE triggers SUI to report SL DRX information, i.e. received assistance information and SL DRX, if SL DRX configuration in SIB is present and UE did not report SL DRX information.

Conclusion
Based on above discussion, following proposals are made,
Observation 1: UE only reports destination(s) for transmission in SUI. gNB is not aware of the QoS profile for the groupcast and broadcast destinations, for which UE only receive but has no data for transmission.
Observation 2: UE may not receive from destination(s), which was reported to gNB via SL-TxResourceReq-r16 in SUI.
Observation 3: gNB may not be aware of the DRX configured used by UE for groupcast and broadcast, by SL-TxResourceReq-r16 in SUI.
Proposal 1: UE reports the SL DRX information, e.g. QoS profile, of the broadcast and groupcast destination, which UE is interested in reception.
Proposal 2: If PUCCH was dropped regardlss NACK or ACK, UE should start the SL-specific drx-RetransmissionTimer in Uu for the corresponding HARQ process in the first symbol after the expiry of the SL-specific drx-HARQ-RTT-Timer.
Proposal 3: UE set ACK in PUCCH if SL grant for initial transmission was dropped.
Proposal 4: UE set NACK in PUCCH if SL grant for retransmission was dropped.
Observation 4: SL mismatch between UE and gNB would become worse if nothing is done.
Proposal 5: TX UE indicate dropped grant to gNB by HARQ process ID included in the DCI, which scheduled dropped SL grant.
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