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Introduction
From RAN2#112e [1] the following agreement was made concerning operation of HARQ RTT timers in NTN:
For UE with pre-compensation capability (at least for the HARQ-feedback enabled case. FFS for HARQ-feedback disabled, if supported), drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay) in LEO/GEO. FFS if offset is applied to: 1) the start of the timers or 2) the timer value range (i.e. existing values within value range increased by offset)
This contribution discusses application of the UE-specific RTT offset to both UL and DL HARQ RTT Timers, as well as proposals on timer behaviour when DL HARQ feedback and UL HARQ retransmission is “disabled”.
Discussion
drx-HARQ-RTT-TimerDL
drx-HARQ-RTT-TimerDL is defined as the minimum duration before a DL assignment for HARQ retransmission is expected at the MAC entity. In NTN, this minimum duration is increased due to larger propagation delay, which is represented by the UE-specific RTT offset. 
Any increase in minimum duration should be reflected by an increase in the timer. Therefore, the existing values of drx-HARQ-RTT-TimerDL within the value range should be increased proportional to the UE-gNB delay for HARQ processes with HARQ feedback enabled.
Proposal 1:	For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)
Referring to MAC specification [2], the condition for starting drx-HARQ-RTT-TimerDL is defined as follows:
1>	if a MAC PDU is received in a configured downlink assignment:
2>	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 HARQ feedback is disabled for a HARQ process, the UE will not transmit DL HARQ feedback. According to current specification drx-HARQ-RTT-TimerDL is not started.
Proposal 2:	For HARQ processes where DL HARQ feedback is disabled, drx-HARQ-RTT-TimerDL is not started.
The condition for starting drx-RetransmissionTimerDL for a HARQ process is upon expiry of the corresponding drx-HARQ-RTT-TimerDL. If the above proposal is agreed and the HARQ RTT Timer not started when DL HARQ feedback is disabled, then neither will the retransmission timer. 
Previous discussion in [3] has noted this may place limitations on other mechanisms to increase reliability in the absence of DL HARQ feedback such as blind retransmission. Referring to agreements from RAN1#103e, the following is captured [4]:
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.
· FFS: value of X and units in which it is defined.
· FFS: Whether TB of the two PDSCHs needs to be different
Therefore, for a HARQ process with disabled DL HARQ feedback, the earliest a blind retransmission could be received after initial PDSCH reception is at least until [X] units has elapsed. One possible option would be to offset drx-HARQ-RTT-TimerDL values by [X] units. However, considering DL HARQ feedback has not been transmitted, we would need to define when to start the drx-HARQ-RTT-timerDL and assign a different value to the timer depending on whether HARQ is enabled or not, which further complicates specification. It is simpler to define the start the drx-RetransmissionTimerDL [x] units after the end of the reception of the last PDSCH.
Proposal 3:	For HARQ processes where HARQ feedback is disabled, drx-RetransmissionTimerDL is started [X] units after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process. RAN1 to define value and units of X.
Disabled HARQ uplink retransmission and HARQ RTT Timers
From the previous meeting, the following was agreed considering the possibility for enabling/disabling HARQ UL retransmission:
From RAN2 perspective, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism (i.e. gNB can send grant with NDI not toggled/toggled without waiting for decoding result of previous PUSCH transmission). FFS on the handling of RTT timers. Other solutions for enabling/disabling HARQ UL reTX are not precluded
An interpretation of this agreement is that “enabling” HARQ uplink retransmission requires the gNB to receive the TB, attempt to decode it, and if unsuccessful provide the UE with an UL retransmission grant as in legacy operation. This would take at least one UE-specific RTT.
As in DL, MAC specification defines drx-HARQ-RTT-TimerUL as the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity. Considering this minimum duration requires at least one RTT, the existing values of drx-HARQ-RTT-TimerUL within the existing value range should be increased proportionally for HARQ processes where UL HARQ retransmission is enabled.
Proposal 4:	For HARQ processes with HARQ UL retransmission enabled, drx-HARQ-RTT-TimerUL length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)
By similar reasoning “disabling” HARQ uplink retransmission allows the gNB to provide a grant assigned to the HARQ process before waiting on the decoding results of the previous PUSCH transmission, with the intention to enable the HARQ PID to be reused faster than one RTT and avoid HARQ stalling. 
If the HARQ RTT Timer is offset as per proposal 4, the UE would not start monitoring for a grant until one RTT anyways, which is undesirable as the UE may miss any subsequent grants sent during this time. If HARQ UL retransmission is disabled, there should be no reason to restrict the network to schedule a subsequent grant thus no need to wait for HARQ RTT timer expiry. In this case, drx-HARQ-RTT-TimerUL could be set to zero, with drx-RetransmissionTimerUL starting at expiry of RTT Timer (i.e. started right after PUSCH transmission). This behaviour would be in-line with legacy behaviour and minimize specification impact.
Proposal 5:	For HARQ processes with HARQ UL retransmission disabled drx-HARQ-RTT-TimerUL is set to zero.
Conclusion
In this contribution the following proposals were made concerning HARQ aspects in NTN
Proposal 1:	For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)
Proposal 2:	For HARQ processes where DL HARQ feedback is disabled, drx-HARQ-RTT-TimerDL is not started.
Proposal 3:	For HARQ processes where HARQ feedback is disabled, drx-RetransmissionTimerDL is started [X] units after the end of the reception of the last PDSCH or slot-aggregated PDSCH for that HARQ process. RAN1 to define value and units of X.
Proposal 4:	For HARQ processes with HARQ UL retransmission enabled, drx-HARQ-RTT-TimerUL length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)
Proposal 5:	For HARQ processes with HARQ UL retransmission disabled drx-HARQ-RTT-TimerUL is set to zero.
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