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1 	Introduction	
﻿In RAN2#115 electronic meeting, R2-2108343 [5] reported an issue that the drx-HARQ-RTT-TimerDL is not started when PDCCH includes a One-shot HARQ-ACK request, which indicates no DL transmission. It is suggested to add the text as below, which has been postponed.
	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 includes a One-shot HARQ-ACK request as specified in TS 38.213 [6]:
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;



In this contribution, we first identify the cases for which the drx-HARQ-RTT-TimerDL needs to be started and discuss how to start the drx-HARQ-RTT-TimerDL for the concerned HARQ processes.
2	Discussion	
In Rel-16, one-shot HARQ-ACK request is introduced for unlicensed band operation in order to cope with the dropped HARQ feedback due to LBT failure at the UE side. There are two modes in operation of One-shot HARQ-ACK. 
· Mode 1. The UE reports HARQ feedback for all HARQ processes together with the received NDI value.
· Mode 2. The UE reports HARQ feedback for the HARQ processes for which the HARQ feedback has not yet been reported. For the HARQ process of which HARQ feedback has not yet been reported, the HARQ feedback is reported as NACK. It is reported without NDI value, which is the motivation of mode 2, i.e., reduced overhead.
In DRX, the drx-HARQ-RTT-TimerDL is started for the ‘corresponding HARQ process’ after sending a HARQ feedback. Thus, in order to start the drx-HARQ-RTT-TimerDL, the MAC entity should first identify the corresponding HARQ process. 
In both mode 1 and 2, strictly speaking, it can be considered that the HARQ feedback is sent for all HARQ processes because the HARQ feedback is set to NACK for the HARQ process even if the HARQ feedback has already been reported. In this sense, all HARQ processes can be regarded as ‘corresponding HARQ processes’, hence the drx-HARQ-RTT-TimerDL is started or restarted for all HARQ processes. It also means that the drx-RetransmissionTimerDL is stopped, if running, because the drx-HARQ-RTT-TimerDL is started.
On the other hand, there can another approach that only the HARQ processes for which the HARQ feedback has not yet been reported are considered as ‘corresponding HARQ processes’. Let’s take an example in Figure 1.
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Figure 1. drx-HARQ-RTT-TimerDL and drx-retransmissionTimerDL operation

· HARQ process 1 and 2: There was a DL transmission, which was not successful. The drx-RetransmissionTimerDL already running at the time of One-shot HARQ-ACK. The drx-HARQ-RTT-TimerDL needs not to be started because it only delays the subsequent scheduling.
· HARQ process 3 and 4: There was a DL transmission, which was either successful or not successful. The drx-HARQ-RTT-TimerDL is already running at the time of One-shot HARQ-ACK. The drx-HARQ-RTT-TimerDL needs not to be restarted again because it may delay the subsequent scheduling.
· HARQ process 5: There was a DL transmission, which was either successful or not successful. The drx-HARQ-RTT-TimerDL is not running at the time of One-shot HARQ-ACK because the HARQ feedback has not yet been sent. The drx-HARQ-RTT-TimerDL needs to be started upon transmission of one-shot HARQ feedback.
· HARQ process 6: There was a DL transmission, which was successful. The drx-HARQ-RTT-TimerDL is not running at the time of One-shot HARQ-ACK. There is no reason to start the drx-HARQ-RTT-TimerDL because no subsequent scheduling is expected. Even if it is started, there seems to be no harm because the drx-Retransmission would not be started anyway. 
· HARQ process 7: There was a DL transmission, which was not successful. The drx-HARQ-RTT-TimerDL is not running at the time of One-shot HARQ-ACK. There is no reason to start the drx-HARQ-RTT-TimerDL because no subsequent scheduling is expected. If it is started, the UE may wait for subsequent scheduling unnecessarily but it seems not a big harm.
· HARQ process 8: There was no DL transmission. The drx-HARQ-RTT-TimerDL is not running at the time of One-shot HARQ-ACK. There is no reason to start the drx-HARQ-RTT-TimerDL because no subsequent scheduling is expected. If it is started, there may be different understanding in handling of the drx-RetransmissionTimerDL because there was no DL transmission.
In summary, our observation is that:
· The drx-HARQ-RTT-TimerDL should be to be started for HARQ process 5.
· The drx-HARQ-RTT-TimerDL needs not to be started for HARQ process 6, 7, and 8, but there seems to be no big harm to start it.
· The drx-HARQ-RTT-TimerDL should not be started or restarted for HARQ process 1, 2, 3, 4.
To minimize the specification impact, one option would be to specify that the drx-HARQ-RTT-Timer is started for HARQ process 6, 7, 8 as well as for HARQ process 5:
	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:
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 3:	When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating a non-numerical 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.
3>	if the PDSCH-to-HARQ_feedback timing indicate a non-numerical 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.
2>	if the PDCCH indicates One-shot HARQ-ACK request as specified in TS 38.213 [6]:
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 if neither the drx-HARQ-RTT-TimerDL nor the drx-RetransmissionTimerDL is running at the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.



By having a condition of checking the running state of drx-HARQ-RTT-TimerDL and drx-RetransmissionTimerDL, we can rule out HARQ process 1, 2, 3, and 4 so that the drx-HARQ-RTT-TimerDL is not started or restarted for those HARQ Processes. 
Note that the above change also starts the drx-HARQ-RTT-TimerDL for the HARQ process 8. The MAC entity determines whether to start the drx-RetransmissionTimerDL upon expiry of the drx-HARQ-RTT-TimerDL depending on the decoding result of the DL transmission. As there is no DL transmission for HARQ process 8, in our view, it seems to be straightforward not to start the drx-RetransmissionTimerDL. However, one may consider that it is not clear as there is no decoding result. If it is not clear, an additional NOTE may be necessary.
Proposal 1. Discuss the CR provided in R2-2110949.
Proposal 2. Discuss the need of addition NOTE to clarify the start of drx-RetransmissionTimerDL when there is no DL transmission but drx-HARQ-RTT-TimerDL expires for a HARQ process.
3	Conclusion	
In this document, we have identified the cases for which the drx-HARQ-RTT-TimerDL needs to be started by considering the one-shot HARQ-ACK request. 
Observation is that:
· The drx-HARQ-RTT-TimerDL should be to be started for HARQ process 5.
· The drx-HARQ-RTT-TimerDL needs not to be started for HARQ process 6, 7, and 8, but there seems to be no big harm to start it.
· The drx-HARQ-RTT-TimerDL should not be started or restarted for HARQ process 1, 2, 3, 4.
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