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1. Introduction
In Rel-16 NR-U, RAN1 introduced that gNB can send a UE one-shot HARQ feedback request for reporting HARQ feedbacks of all HARQ processes. In Rel-17 NR_IIOT_URLLC_enh, RAN1 further enhanced this mechanism to allow UE reporting HARQ feedbacks only for part of all HARQ processes. In addition to this enhancement, RAN1 also introduced that gNB can send the UE a HARQ feedback retransmission request for reporting HARQ feedback of one specific HARQ process. These two enhancements in Rel-17 may be mainly used for IIOT&URLLC in unlicensed controlled environments.
In [1] R2-2202686 (Report of [POST116bis-e][512][IIoT] UP open issue), some relevant agreements are quoted as below. 
	Agreements
1	Upon enhanced type-3 HARQ-ACK codebook request, UE starts drx-HARQ-RTT-TimerDL for the HARQ process(es) whose HARQ-ACK information is reported (i.e. HARQ processes configured by pdsch-HARQ-ACK-enhType3perCC or pdsch-HARQ-ACK-enhType3perHARQ).
Same principle applies to Rel-16, will be fixed only on Rel-17 specs.  FFS on details
2	Upon One-shot HARQ-ACK retransmission request, UE starts drx-HARQ-RTT-TimerDL for the HARQ process(es) whose ACK/NACK status is reported.   
3	…



In [2] R2-2204016 (Introduction of enhanced IIoT&URLLC support for NR), RAN2 agreed to capture that UE would start or restart drx-HARQ-RTT-TimerDL for the HARQ process(es) whose HARQ-ACK information is reported to extend Active Time as shown in Figure 1 and 2. If the reported HARQ feedbacks fall within a running HARQ RTT timer, the HARQ RTT timer would be re-started.
	Title:	
	Introduction of enhanced IIoT&URLLC support for NR

	Work item code:
	NR_IIOT_URLLC_enh-Core

	Reason for change:
	MAC specification should capture agreements of Rel-17 IIoT/URLLC Enhancement, including:
…
- For Rel-16/17 one-shot HARQ feedback and HARQ feedback retransmission, UE starts drx-HARQ-RTT-TimerDL for the HARQ process(es) whose HARQ-ACK information is reported to extend Active Time.

	Summary of change:
	Agreements in Rel-17 IIOT/URLLC Enhancement WI were captured:
…
- In 5.7, DRX timer handling for one-shot HARQ feedback and HARQ feedback retransmission is introduced.
…

	1>	if a DRX group is in Active Time:
2>	monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission; or:
2>	if the PDCCH indicates a one-shot HARQ feedback as specified in clause 9.1.4 of TS 38.213 [6]; or
2>	if the PDCCH indicates a retransmission of HARQ feedback as specified in clause 9.1.5 of TS 38.213 [6]:
3>	start or restart the drx-HARQ-RTT-TimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
NOTE 3:	…
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported.
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Figure 1. HARQ feedback fall within a running HARQ RTT timer
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Figure 2a. Introducing restarting HARQ RTT Timer to extend active time
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Figure 2b. Introducing restarting HARQ RTT Timer to extend active time

2. Discussion 
If HARQ feedback triggered by DL data or by PDCCH indicating one-shot feedback as shown in Figure 3 fall within a running Retransmission timer, HARQ RTT Timer would be started at t6 and would be very possible expired at t7 within the still running Retransmission timer since the HARQ RTT value is short (at most 4 slots) compared to Retransmission timer. In this case, UE would not restart Retransmission timer upon HARQ RTT timer expiry at t7 as gNB expected and the following retransmission data could be missing.

Observation 1: The reported HARQ feedbacks is more likely to fall within a running Retransmission timer than a running HARQ RTT timer.
Observation 2: If the reported HARQ feedbacks for multiple HARQ processes fall within a running Retransmission timer, Retransmission timer would not be started/extended as gNB expected and the Active time between UE and gNB is not aligned.
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Figure 3. HARQ feedback fall within a running Retransmission timer
To align the active time between UE and gNB for scheduling retransmission data, UE should (Option 1) restart Retransmission timer at t7 if it is still running as shown in Figure 4 or (Option 2) stop Retransmission timer at t6 when HARQ RTT Timer is (re)started at t6 as shown in Figure 5. However, for Option 2, the retransmission period would be suspended temporarily within [t6, t7] and gNB is restricted not allowed to schedule retransmission if the data has been NACKed earlier (e.g. at t4). Therefore, Option 1 seems more preferable and its corresponding CR is [3].
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Figure 4. Option 1: Restarting the Retransmission timer
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Figure 5. Option 2: Stopping the HARQ RTT timer

Proposal:  Discuss which option is used to align the active time between UE and gNB
Option 1:   Restarting the drx-RetransmissionTimerDL if it is still running upon a drx-HARQ-RTT-TimerDL expiry.
Option 2:   Stopping the drx-RetransmissionTimerDL when drx-HARQ-RTT-TimerDL is (re)started.

3. Conclusion
In this document, we discuss the issue of HARQ feedback transmitted within a running Retransmission timer.
Proposal:  Discuss which option is used to align the active time between UE and gNB
Option 1:   Restarting the drx-RetransmissionTimerDL if it is still running upon a drx-HARQ-RTT-TimerDL expiry.
Option 2:   Stopping the drx-RetransmissionTimerDL when drx-HARQ-RTT-TimerDL is (re)started.
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…
When DRX is configured, the MAC entity shall:
1>	if a MAC PDU is received in a configured downlink assignment for unicast:
2>	if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:
3>	if the corresponding HARQ process is configured with HARQ feedback enabled:
4>	set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
4>	start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
2>	else:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
NOTE 1a:	Void.
NOTE 1b:	Void.
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process;
2>	stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.
…
1>	if a drx-HARQ-RTT-TimerDL expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start or restart the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL. (Option 1)
…
1>	if a DRX group is in Active Time:
2>	monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission; or
2>	if the PDCCH indicates a one-shot HARQ feedback as specified in clause 9.1.4 of TS 38.213 [6]; or
2>	if the PDCCH indicates a retransmission of HARQ feedback as specified in clause 9.1.5 of TS 38.213 [6]:
3>	if this Serving Cell is configured with downlinkHARQ-FeedbackDisabled:
4>	if the corresponding HARQ process is configured with HARQ feedback enabled:
5>	set HARQ-RTT-TimerDL-NTN for the corresponding HARQ process equal to drx-HARQ-RTT-TimerDL plus the latest available UE-gNB RTT value;
5>	start the HARQ-RTT-TimerDL-NTN for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
3>	else:
4>	start or restart the drx-HARQ-RTT-TimerDL and stop the drx-RetransmissionTimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback. (Option 2)
NOTE 3:	When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating an inapplicable k1 value, as specified in TS 38.213 [6], the corresponding transmission opportunity to send the DL HARQ feedback is indicated in a later PDCCH requesting the HARQ-ACK feedback.
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process(es) whose HARQ feedback is reported;
3>	stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process;
3>	if the PDSCH-to-HARQ_feedback timing indicate an inapplicable k1 value as specified in TS 38.213 [6]:
4>	start the drx-RetransmissionTimerDL in the first symbol after the (end of the last) PDSCH transmission (within a bundle) for the corresponding HARQ process.
…


