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1. Introduction
In previous meetings, the behavior of the drx-HARQ-RTT-TimerUL and the UL HARQ retransmission scheme have been discussed. In this contribution, we further discuss the issue related to the DRX RTT timer and UL retransmission scheme.
2. Discussion 
According to the agreement in RAN2 #113bis meeting [1], the drx-HARQ-RTT-TimerUL would be configured per DRX group and the behavior of the configured drx-HARQ-RTT-TimerUL would be indicated to each HARQ process.
Agreements:
4.	In NTN, The drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. FFS the different behaviours and how to indicate the behaviour to the UE and the number of behaviours (e.g., two or more behaviours).
In RAN2 #114 meeting [2], it has been further agreed that the behavior of drx-HARQ-RTT-TimerUL for each HARQ process would be the three options:
· Option #1: The drx-HARQ-RTT-TimerUL is extended by an offset (e.g., the UE-gNB RTT);
· Option #2: The drx-HARQ-RTT-TimerUL is set to zero;
· Option #3: The drx-HARQ-RTT-TimerUL is disabled.
Agreements:
1. The following options are supported for drx-HARQ-RTT-TimerUL in NTN per HARQ process: 1) Timer length is extended by offset; 2) Timer set to zero and/or 3) Timer disabled (i.e. not started). FFS if this is based on explicit configuration or not. We can also come back to see whether both 2 and 3 are needed.
Since the drx-RetransmissionTimerUL is controlled by the expiry of the drx-HARQ-RTT-TimerUL, the option #2 and option #3 would cause different UE behavior. For the option #2, the drx-HARQ-RTT-TimerUL would be started after an UL transmission and expire immediately. Then the drx-RetransmissionTimerUL would be started for the UE to monitor the PDCCH. For the option #3, the drx-HARQ-RTT-TimerUL would not be started and then the drx-RetransmissionTimerUL would not be started. As a result, the UE would not monitor the PDCCH after an UL transmission.
Observation 1: The UE behavior for PDCCH monitoring is different when the drx-HARQ-RTT-TimerUL is set to zero or is disabled.
On the other hand, according to the agreement in RAN2 #113bis meeting [1], it is NW’s scheduling strategy to decide UL retransmission scheme as below:
· Scheme #1: with retransmission (based on the previous transmission result);
· Scheme #2: with blind retransmission (without waiting for the PUSCH decoding result);
· Scheme #3: without retransmission.
Agreements:
1. It is NW scheduling strategy to avoid NTN UE in HARQ stalling state. From RAN2 perspective, the NW can continuously schedule the UE using one or a combination of scheduling strategies, such as without HARQ retransmissions, or with blind retransmissions, or with HARQ retransmissions based on DL HARQ feedback (or UL decoding result).
For the scheme #2, the NW may schedule a retransmission before an UL transmission is received. The UE may need to monitor the PDCCH after an UL transmission without waiting for the round trip time. Then the drx-HARQ-RTT-TimerUL with zero value should be started after an UL transmission. The drx-RetransmissionTimerUL would be started upon the expiry of drx-HARQ-RTT-TimerUL. The UE would monitor the PDCCH for UL grant for retransmission when the drx-RetransmissionTimerUL is running right after the UL transmission.
For the scheme #3, the NW may not schedule a retransmission. The UE may not need to monitor the PDCCH after an UL transmission to save the power. Then the drx-HARQ-RTT-TimerUL should not be started. And the drx-RetransmissionTimerUL would not be started accordingly. 
Therefore, the option #2 and option #3 for drx-HARQ-RTT-TimerUL behavior are both needed to correspond to different NW scheduling strategies.
Observation 2: To provide flexibility for UL retransmission scheme, the drx-HARQ-RTT-TimerUL in NTN per HARQ process could be set to zero or disabled (i.e. both option #2 and option #3 are needed).
Moreover, for the scheme #1, the NW may schedule a retransmission after decoding an UL transmission. The UE may need to monitor the PDCCH after an UL transmission delayed by the round trip time. Then the drx-HARQ-RTT-TimerUL extended by an offset (e.g., UE-gNB RTT) should be started. The drx-RetransmissionTimerUL would be started upon the expiry of drx-HARQ-RTT-TimerUL. The UE would not monitor the PDCCH during the round trip time after the UL transmission when the extended drx-HARQ-RTT-TimerUL is running. And the UE would monitor the PDCCH for UL grant for retransmission when the drx-RetransmissionTimerUL is running after the round trip time.
As the description for the retransmission schemes above, the UE needs to know whether to monitor the PDCCH for different retransmission schemes. To control the PDCCH monitoring, the drx-HARQ-RTT-TimerUL behavior for each HARQ process should be connected to UL retransmission scheme. In RAN2 #114 meeting [2], it has been agreed that the drx-HARQ-RTT-TimerUL behavior applied for each HARQ process is also decided by the NW. The NW may indicate or configure the drx-HARQ-RTT-TimerUL behavior for each HARQ process to the UE.
Agreements online:
1. The drx-HARQ-RTT-TimerUL behaviour applied for each HARQ process is up to the network (e.g. to support NW scheduling strategy to avoid HARQ stalling).
Observation 3: To monitor the PDCCH appropriately for different UL retransmission schemes, the drx-HARQ-RTT-TimerUL behavior should be connected to UL retransmission scheme.
Then the UE could know the UL retransmission schemes based on the drx-HARQ-RTT-TimerUL behavior. Alternately, the UL retransmission scheme could explicitly signalled by the NW to the UE. If the UE doesn’t know the UL retransmission scheme, the UE may not monitor the PDCCH in the appropriate time duration. We propose firstly to confirm that the UE could know the UL HARQ retransmission scheme for a HARQ process and choose one of the alternatives. If the explicit indication is chosen, it can be further discussed whether it should be semi-static RRC configuration or DCI-based dynamic indication.
Proposal 1: In NTN, to monitor the PDCCH appropriately, the UE should know the UL HARQ retransmission scheme for a HARQ process 
· Alternative 1: implicitly by the indication of behavior of the drx-HARQ-RTT-TimerUL or
· Alternative 2: explicitly by a NW configuration/indication.
3. Conclusion
In this contribution, we discuss the UL HARQ retransmission scheme and PDCCH monitoring, and have the following observations and proposals:
Observation 1: The UE behavior for PDCCH monitoring is different when the drx-HARQ-RTT-TimerUL is set to zero or is disabled.
Observation 2: To provide flexibility for UL retransmission scheme, the drx-HARQ-RTT-TimerUL in NTN per HARQ process could be set to zero or disabled (i.e. both option #2 and option #3 are needed).
Observation 3: To monitor the PDCCH appropriately for different UL retransmission schemes, the drx-HARQ-RTT-TimerUL behavior should be connected to UL retransmission scheme.
Proposal 1: In NTN, to monitor the PDCCH appropriately, the UE should know the UL HARQ retransmission scheme for a HARQ process 
· Alternative 1: implicitly by the indication of behavior of the drx-HARQ-RTT-TimerUL or
· Alternative 2: explicitly by a NW configuration/indication.
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