3GPP RAN WG2 Meeting #113bis-e	R2-2103967
eMeeting April 12th – April 20th, 2021                                       
Agenda Item:	8.10.2.2
Source:	InterDigital
Title:	UL HARQ RTT timer in NTN
Document for:	Discussion, Decision
Introduction
From RAN2#112e [1] the following agreement was made concerning operation of HARQ RTT timers in NTN:
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
In RAN2#113e [2], the following was agreed regarding operation of drx-HARQ-RTT-TimerDL timers in NTN:
For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)
This contribution discusses extension of drx-HARQ-RTT-TimerUL timer to accommodate larger propagation delay in NTN, as well as options to accommodate when HARQ UL retransmission is “disabled”.
Discussion
MAC specification defines drx-HARQ-RTT-TimerUL as the minimum duration (typically at least one RTT) before a UL HARQ retransmission grant is expected by the MAC entity. As for drx-HARQ-RTT-TimerDL, the currently defined values of drx-HARQ-RTT-TimerUL are insufficient to account for the greatly increased propagation delay in NTN and could lead to premature timer expiry. Premature expiry of drx-HARQ-RTT-TimerUL would lead to unnecessary monitoring and the UE possibly missing the retransmission grant if it arrives after expiry of drx-RetransmissionTimerUL.
Previously agreed for drx-HARQ-RTT-TimerDL, the existing values of drx-HARQ-RTT-TimerUL within the existing value range should be increased proportionally to RTT as baseline.
Proposal 1:	drx-HARQ-RTT-TimerUL timer length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)
In RAN2#112 it was agreed HARQ uplink retransmission can be “disabled” by gNB providing a grant assigned to the HARQ process before waiting on the decoding results of the previous PUSCH transmission. If the drx-HARQ-RTT-TimerUL is offset as per proposal 1, the UE may miss any grants sent during this time. 
In this case, one option is for drx-HARQ-RTT-TimerUL to be set to zero, with drx-RetransmissionTimerUL starting at expiry of RTT Timer (i.e. started right after PUSCH transmission). This would be in-line with legacy behaviour and minimize specification impact. However, having two different timer values depending on network scheduling would require some indication to the UE. It may be argued that having this indication may limit the scheduler flexibility, however configuration of the offset is fully under network control and UE will monitor when it is configured to just like in legacy.
In an alternative solution, regardless of whether UL retransmission is “enabled” or “disabled” both drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL could be set to zero and instead rely on the UE being in active time by other means such as the Inactivity timer or during drx on duration. This would provide a unified solution, and existing specification supports a zero configuration for both timers. However, the following points would need to be addressed/are not desirable:
1.  drx-HARQ-RTT-TimerUL is intended to prevent unnecessary monitor during RTT, which would occur if always set to 0.
2. If RTT ends in the middle of DRX sleep, the UE must wait until the next on duration adding additional delay to a long RTT time.
3. Drx-RetransmissionTimerUL is defined as: “the maximum duration until a grant for UL retransmission is received”. Based on the above solution, this definition would need to be modified for NTN.
It could be argued that additional delay introduced by waiting for the next on Duration after RTT would be minimal if DRX cycle is properly configured (e.g. longer on duration or shorter cycles). However, if retransmission grant timing is based on PUSCH decoding result this type of configuration would only make the UE unnecessarily monitor for longer. Considering the offset-based solution is already adopted for DL, it seems that having an indication to modify timer behaviour would be the simplest solution.
Proposal 2:	For HARQ processes with HARQ UL retransmission “disabled” drx-HARQ-RTT-TimerUL is set to zero.
Proposal 3:	For at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting for decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process. FFS details of indication.
Regarding the potential LCP impact of “disabling” UL retransmission without UE knowledge: gNB may already in legacy send grant without waiting for decoding result of PUSCH transmission. Considering LCP is not involved for any retransmission grant, if gNB provides a grant to UE it must be followed.
Conclusion
In this contribution the following proposals were made concerning HARQ aspects in NTN
Proposal 1:	drx-HARQ-RTT-TimerUL timer length is increased by UE-specific RTT offset (i.e. existing values within value range increased by offset)
Proposal 2:	For HARQ processes with HARQ UL retransmission “disabled” drx-HARQ-RTT-TimerUL is set to zero.
Proposal 3:	For at least UE handling of drx-HARQ-RTT-TimerUL, whether gNB can send UL grant without waiting for decoding result of previous PUSCH transmission is explicitly indicated to UE per HARQ process. FFS details of indication.
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