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1. Introduction
The DRX impact of enhanced HARQ feedback is under discussion [1]. The purpose of the discussion is to extend Active Time and to reduce the transmission delay for URLLC/IIoT. The ongoing discussion focuses on handling the DRX timer in the DL. There is also the requirement for extending the Active Time in the UL from the perspective of reducing the transmission delay for URLLC/IIoT.
In this contribution, we would like to provide our views on the DRX impact in the UL for URLLC/IIoT in Rel-17.

2. [bookmark: Proposal_Beacon]Discussion
The DL enhancement considering the DRX impact is under discussion. It is to extend Active Time and to reduce the transmission delay for URLLC/IIoT. The following two cases require the enhancement e.g. reducing the transmission delay by extending Active Time in the UL and DL from the perspective of reducing the transmission delay for URLLC/IIoT.

[bookmark: OLE_LINK21]CG overlaps with equal priority CG
[bookmark: _Hlk95497066]If the MAC entity is configured with lch-basedPrioritization and if there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation. Assuming it is not in Active Time when the overlapping resources occurs, and CG#1 is prioritized, while CG#2 is deprioritized. And autonomousTx is not configured. It is expected that NW schedules a retransmission of the deprioritized CG#2 by a DCI as early as possible from the perspective of network and QoS of IIOT. According to the current defined behaviour the drx-HARQ-RTT-TimerUL for the corresponding HARQ process of CG#1 is started in the first symbol after the end of the corresponding PUSCH transmission. UE might not be in the Active Time before the drx-HARQ-RTT-TimerUL expires and drx-RetransmissionTimerUL is started. As a consequence, gNB would need to wait until the drx-HARQ-RTT-TimerUL is running before being able to schedule a retransmission for CG#2. It increases the transmission delay of CG#2. It is better for the deprioritized configured grant to start the drx-RetransmissionTimerUL for the corresponding HARQ process directly.
[bookmark: _Hlk95499089]Proposal 1: Start the drx-RetransmissionTimerUL for the corresponding HARQ process of the deprioritized configured grant in the first symbol of this configured uplink grant. 
DRX impact of enhanced HARQ-ACK feedback

In previous RAN2 meetings, the impact of one-shot HARQ feedback on drx-HARQ-RTT-TimerDL was discussed. Although this issue is postponed in Rel-16, RAN1 discussed UE feedback enhancements for HARQ-ACK and further agreed enhanced Type 3 CB (codebook) and one-shot HARQ-ACK re-transmission in Rel-17. Also the [POST116bis-e][512][IIoT] UP open issues RAN2 email discussion addresses the issue of enhanced HARQ feedback. Therefore, we should consider Type 3 CB (one-shot HARQ feedback in Rel-16), enhanced Type 3 CB and one-shot HARQ-ACK re-transmission altogether when discussing the impact on the drx-HARQ-RTT-TimerDL/drx-RetransmissionTimerDL in Rel-17. 
As a quick recap, Type-3 HARQ-ACK codebook is introduced in Rel-16 NR-U WID. When pdsch-HARQ-ACK-OneShotFeedback-r16 is configured and One-shot HARQ-ACK request field with value 1 is included in DCI format 1_1, UE will report HARQ-ACK feedback for all HARQ processes and all CCs configured in the PUCCH group via including the HARQ-ACK information in a Type-3 HARQ-ACK codebook.
The Enhanced Type-3 HARQ-ACK codebook is an optimization of Type-3 HARQ-ACK. It can be configured for a subset of CCs or a subset of HARQ processes per CC and triggered by ‘one-shot HARQ-ACK request’ as Type-3 HARQ-ACK codebook. The One-shot HARQ-ACK retransmission procedure is a new mechanism was lately introduced in Rel-17. It is used to indicate the retransmission of a HARQ-ACK codebook. A new 1-bit DCI field will be introduced for the HARQ-ACK retransmission request
According to the current specified DRX behaviour, drx-HARQ-RTT-TimerDL is started only when PDCCH indicates a DL transmission. Since drx-HARQ-RTT-TimerDL is not started for cases when PDCCH does not indicate a DL transmission (PDCCH only), it may happen that UE is in sleep mode not listening to PDCCH when the gNB has sent a One-shot HARQ-ACK feedback request to the UE, e.g. DCI format requesting for an (enhanced) Type-3 HARQ-ACK codebook report which does not schedule a PDSCH transmission. Since the UE does not start HARQ retransmission timer, it will not monitor DL until the next ON duration. Therefore, the gNB will have to wait until the next ON duration to schedule those retransmissions, which will incur additional latency. Therefore it was proposed by several companies that UE should start drx-HARQ-RTT-TimerDL for all the requested HARQ processes, regardless of their respective “state” when UE receives PDCCH for one-shot HARQ feedback (indicating no DL transmission).

One aspect though is that starting the drx-HARQ-RTT-TimerDL and stopping the drx-RetransmissionTimerDL for all (requested) HARQ processes may result in that the UE is not listening for any PDCCH for as long as the drx-HARQ-RTT-TimerDL timer is running. Such a behaviour may be detrimental to the user experience (e.g. latency of data delivery) and the network efficiency. Therefore, we think that the additional condition, i.e. considering whether the drx-HARQ-RTT-TimerDL nor the drx-RetransmissionTimerDL is running, makes actually sense. For that reason we have some slight preference for Option 4in the RAN2 email discussion, i.e.  UE starts drx-HARQ-RTT-TimerDL for the HARQ process(es) whose ACK status is reported and neither the drx-HARQ-RTT-TimerDL nor the drx-RetransmissionTimerDL is running.

Proposal 2: UE starts drx-HARQ-RTT-TimerDL for the HARQ process(es) whose ACK status is reported and neither the drx-HARQ-RTT-TimerDL nor the drx-RetransmissionTimerDL is running
Conclusion
In this contribution, the DRX impact in the UL for URLLC/IIoT is illustrated and the following proposals are given:
Proposal 1: Start the drx-RetransmissionTimerUL for the corresponding HARQ process of the deprioritized configured grant in the first symbol of this configured uplink grant. 
Proposal 2: UE starts drx-HARQ-RTT-TimerDL for the HARQ process(es) whose ACK status is reported and neither the drx-HARQ-RTT-TimerDL nor the drx-RetransmissionTimerDL is running
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