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1.
Introduction
In RAN2#105, it was agreed that:
Agreement:

1. Retransmissions at one or several layers shall be supported for NTN and configurable by the network.

2. The network should be able to configure the UE whether the HARQ is “turned off”.  There is no UL feedback for DL transmission in the if HARQ is turned off.  FFS the impact on other procedures and how to configure.

 In NTN, turning off the DL HARQ feedback will affect DRX operation associated with the HARQ operation. For this reason, in this contribution, we present our view on impact of the DRX operation when the DL HARQ feedback is turned off.
2. Discussion
RAN2 has agreed that the UE may be configured to turn off a DL HARQ feedback for a DL transmission for NTN. However, when the DL HARQ feedback is turned off, all other functions (e.g., soft-combining based on the retransmission) except for transmitting the DL HARQ feedback in the DL HARQ operation should be used for NTN to provide reliable DL transmission.

Proposal 1. When the UE is configured with turning off a DL HARQ feedback, all other functions except for transmitting the DL HARQ feedback for the DL transmission in the DL HARQ operation should be used for NTN.
In NTN, turning off the DL HARQ feedback will have an impact on the DRX operation associated with the HARQ operation. In R15, the UE starts the drx-HARQ-RTT-TimerDL after a symbol in which the UE is required to transmit the DL HARQ feedback of the DL transmission. At the expiry of the drx-HARQ-RTT-TimerDL, if the DL data has been successfully decoded, the UE starts drx-RetransmissionTimerDL which is used for monitoring a DL assignment for the retransmission. The reason for starting the drx-HARQ-RTT-TimerDL is that this gives enough time to gNB for scheduling DL retransmission due to DL HARQ NACK feedback prior to expiring the timer.

As a result of turning off the DL HARQ feedback, the starting the drx-HARQ-RTT-TimerDL seems to be no longer needed because the gNB doesn’t need to wait for receiving the DL HARQ feedback from the UE. 

Proposal 2. When the UE is configured with turning off a DL HARQ feedback, drx-HARQ-RTT-TimerDL should be disabled for NTN.

In NTN, if the UE is required to receive a DL assignment for the HARQ retransmission in spite of turning off the DL HARQ feedback, we need to discuss when to start the drx-RetransmissionTimerDL which is used for monitoring the PDCCH for retransmission. Since the gNB doesn’t know when the UE successfully decodes a DL data without receiving the DL HARQ feedback, the main difference between R15 UE and the UE in NTN is that the UE in NTN may receive a DL assignment for the retransmission prior to the time in which the UE attempts to decode DL data. For this same reason, after successful decoding of the DL data, the UE may receive the DL assignment for the retransmission.

Proposal 3. Study when to start the drx-RetransmissionTimerDL if the UE is required to receive a DL assignment for the retransmission in spite of turning off the DL HARQ feedback. 

3. Conclusion

In this contribution, we discussed the details of DRX timers associated with the HARQ operation and propose that: 
Proposal 1. When the UE is configured with turning off a DL HARQ feedback, all other functions except for transmitting the DL HARQ feedback for the DL transmission in the DL HARQ operation should be used for NTN.
Proposal 2. When the UE is configured with turning off a DL HARQ feedback, drx-HARQ-RTT-TimerDL should be disabled for NTN.

Proposal 3. Study when to start the drx-RetransmissionTimerDL if the UE is required to receive a DL assignment for the retransmission in spite of turning off the DL HARQ feedback. 
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