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[bookmark: _Ref165266342]Introduction
In the previous meetings, the following agreements have been achieved on the topic of HARQ related timer handling for NTN scenario.
RAN2#113e meeting [1]:
Agreements via email - from offline [103]:
1. For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.
2. FFS: method(s) to support blind retransmission for HARQ processes with HARQ feedback disabled.
RAN2#115e meeting [2]:
1b.	HARQ state A/B are defined as follows:
	-	HARQ state A: length of drx-HARQ-RTT-TimerUL is extended by UE-gNB RTT (i.e. UE PDCCH monitoring is optimized to support UL retransmission grant based on UL decoding result).
	-	HARQ state B:  drx-HARQ-RTT-TimerUL is not started. 
In RAN2#116 meeting, RAN2 discussed whether to start drx-RetransmissionTimerDL/UL or not for a HARQ process configured with HARQ state B or configured with DL HARQ feedback disabled, failed to achieve any agreement. In this contribution, we will continue to discuss this issue and give our proposals.
Discussion
drx-RetransmissionTimerDL handling
[bookmark: _GoBack]In RAN2#116 [offline-101], RAN2 has discussed whether to start drx-RetransmissionTimerDL or not to support blind transmission for HARQ processes with DL HARQ feedback disabled. The following solutions proposed by the opponent to rely on drx-RetransmissionTimerDL are summarized:
· [bookmark: OLE_LINK3]Solution 1: Relying on DRX Inactivity timer to support blind DL retransmission.
· Solution 2: Relying on any Active time to support blind DL retransmission.
For solution 1, the Inactivity Timer can be started for the UE to monitor the PDCCH, when UE receives the UL/DL scheduling. The NW can schedule the blind retransmission during the period when the Inactive Timer is running. Actually, the Inactive Timer has been designed for the UE to receive the scheduling of subsequent new transmission(s), rather than retransmission. Given the potential differences in the nature of new transmission scheduling and retransmission scheduling, one cannot take for granted to assume that the Inactive Timer automatically applies to cover also blind transmission scheduling. If UE does not have service with high throughput, the length of the Inactive Timer may not be very large enough, and relying on Inactivity timer to cover also retransmission will place restriction to the blind retransmission. In addition, since the retransmission scheduling will not restart the Inactive Timer, the available opportunities for blind retransmission scheduling are limited, making the performance of blind transmission scheduling not stable, especially under the case that the number of UEs served by the gNB is large and the radio resource is in shortage. In the other way around, if the length of Inactive Timer is set with longer value to support blind retransmission, UE should keep active with longer time, which is not beneficial for power saving. 
For solution 2, UE will always monitor PDCCH as long as it is in active time. Then, gNB can take the chance to schedule retransmission during the active time of UE. This solution requires the active time of a HARQ process highly rely on the timer status of other HARQ processes. If the DL/UL retransmission timers of other HARQ processes are not running, there may be no chance to schedule retransmission for this specific HARQ process. 
No matter relying on solution 1 or solution 2, the blind retransmission is not flexible and the performance cannot be guaranteed. However, there is a view that blind retransmission may not be a very common use case, and there is no need to optimize this mechanism, even though there is scheduling restriction. In our view, blind retransmission is the main solution to guarantee reliability when DL HARQ NACK based retransmission is disabled. Thus, RAN should be made to better support this feature. There is also an argument that it is not necessary for UE to always start the drx-RetransmissionTimerDL as gNB may not schedule any HARQ retransmission. This issue can be avoided by configuring suitable length of drx-RetransmissionTimerDL. For example, if the gNB does not have the intention to schedule retransmission, it can simply configure the length of drx-RetransmissionTimerDL with zero value based on the scheduling strategy (e.g. without retransmission). Thus, it is not reasonable to assume that UE starts the drx-RetransmissionTimerDL unnecessarily.
Proposal 1: For the HARQ process for which DL HARQ feedback is disabled, drx-RetransmissionTimerDL is started to cover DL retransmission scheduling.
In RAN2#116 [offline-101], the following options are given to start the drx-RetransmissionTimerDL:
· Option 1: Start the drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH. 
· Option 2: Start the drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
· Option 3: Start drx-RetransmissionTimerDL with offset indicated by NW after the end of the reception of the last PDSCH.
For a DL HARQ process with disabled HARQ feedback, RAN1 has achieved the following agreements. As there is scheduling restriction between consecutive PDSCH reception for a given HARQ process, there is no need to monitor PDCCH during the interval between every consecutive PDSCH reception. That means, the option 2 above is more aligned with RAN1 agreement.

RAN1#104e
Agreement:
For a DL HARQ process with disabled HARQ feedback, the UE is not expected to receive another PDSCH or set of slot-aggregated PDSCH scheduled for the given HARQ process that starts until X after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process.
· Working assumption: X = T_proc,1
· FFS: Whether X should be changed to X = max(T_proc,1, K1) where K1 is the minimum k1 if it is configured, otherwise k1 = 0
· Note: The TB of the two PDSCHs can be either same or different

RAN1 #105e
Agreement:
Confirm the previous working assumption for  X = T_proc,1 where X is defined from the end of the reception of the last PDSCH or slot-aggregated PDSCH for a given HARQ process with disabled feedback to the start of the PDCCH carrying the DCI scheduling another PDSCH or set of slot-aggregated PDSCH for the given HARQ process
Proposal 2: For HARQ process for which DL HARQ feedback is disabled, UE starts the drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
drx-RetransmissionTimerUL
With similar reasons as the DL case, relying on DRX Inactivity timer/Active time will make the blind retransmission scheduling not stable and not flexible for UL. It is suggested to start the drx-RetransmissionTimerUL for HARQ process for which HARQ state B is enabled.
Proposal 3: For the HARQ process configured with HARQ state B, drx-RetransmissionTimerUL is started to cover UL retransmission scheduling.
Regarding the starting point of drx-RetransmissionTimerUL in the case of HARQ state B, two options were proposed in the RAN2#116 [offline-101]: 
· Option1: start drx-RetransmissionTimerUL at the end of PUSCH transmission 
· Option2: start drx-RetransmissionTimerUL with offset indicated by NW after the end of PUSCH transmission 
Different from DL case, there is no scheduling restriction between consequent PUSCH transmission opportunities for a given HARQ process. Thus, option 1 is better to avoid UE missing any scheduling.
Proposal 4: For the HARQ process configured with HARQ state B, UE starts drx-RetransmissionTimerUL at the end of PUSCH transmission.
[bookmark: _Toc502437832]Conclusion
Based on the above analyses, the following proposals are given:
Proposal 1: For the HARQ process for which DL HARQ feedback is disabled, drx-RetransmissionTimerDL is started to cover DL retransmission scheduling.
Proposal 2: For HARQ process for which DL HARQ feedback is disabled, UE starts the drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1).
Proposal 3: For the HARQ process configured with HARQ state B, drx-RetransmissionTimerUL is started to cover UL retransmission scheduling.
Proposal 4: For the HARQ process configured with HARQ state B, UE starts drx-RetransmissionTimerUL at the end of PUSCH transmission.
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