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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]In RAN2#112-e, the following aspects are agreed to further study in NTN:
1. 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).
2. [bookmark: _GoBack]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 preclude.
According to the above agreements, this document will discuss the following aspects about the FFS of agreements:
1) HARQ-feedback;
2) HARQ UL Retransmission;
3) Blind Retransmission;
Discussion
The handing of HRAQ-feedback
· Should the HARQ-feedback be disabled
The UL HARQ-feedback can be disabled for downlink transmission to support large propagation delay in NTN. The main benefit of disabling HARQ processes is that the UE and gNB can reuse the HARQ process ID without waiting for HARQ-feedback.
Proposal 1: The UL HARQ-feedback can be disabled for downlink transmission to support large propagation delay in NTN. 
If the MAC entity is configured with pdsch-AggregationFactor > 1, the parameter pdsch-AggregationFactor provides the number of transmissions of a TB within a bundle of the downlink assignment. Multiple transmissions of the same TB in a bundle might be useful to guarantee reliability, particularly if HARQ feedback is disabled [1]. Therefore, if the HARQ-feedback is disabled, the multiple transmissions of the same TB in a bundle can be used to guarantee reliability.
Proposal 2: The DL repetition mechanism can be supported in NTN, particularly when HARQ feedback is disabled.
· How to handle drx-HARQ-RTT-TimerUL when "enabling"/"disabling" HARQ-feedback
HARQ is supported in NR Rel-15 to provide reliable transmission based on HARQ acknowledgement(s). The propagation delay is much larger in NTN, when the HRAQ-feedback is enabled, the current value of drx-HARQ-RTT-TimerDL cannot cover the RTT in NTN. For UE with pre-compensation capability in NTN, drx-HARQ-RTT-TimerDL can be offset by UE-specific RTT (UE-gNB delay).  If the offset is applied to the timer value range (i.e. existing values within value range increased by offset), the UE does not need to monitor the PDCCH for DL assignment before the drx-HARQ-RTT-TimerDL expires.  For the offset is applied to the start of the timer, it is possible that the UE may monitor the PDCCH in the time of offset.
Proposal 3: The offset of drx-HARQ-RTT-TimerDL when HARQ-feedback enable is applied to the timer value range (i.e. existing values within value range increased by offset).
If the HARQ-feedback is disabled, the drx-HARQ-RTT-TimerDL should not be started for NTN.
Proposal 4: If the HARQ-feedback is disabled, the drx-HARQ-RTT-TimerDL should not be started for NTN. 
The handing of HARQ UL Retransmission
· How to "enable"/"disable" HARQ UL Retransmission
[bookmark: OLE_LINK37][bookmark: OLE_LINK36]In RAN2 #112-e, for dynamic grant, one possibility for "enabling"/"disabling" HARQ uplink retransmission at UE transmitter is without introducing an additional mechanism. But for the configured uplink grant, there is no agreement on how to enable/disable HARQ uplink retransmission. 
[bookmark: OLE_LINK38][bookmark: OLE_LINK39]In TS38.321, if a MAC PDU to transmit has been obtained and the uplink grant is a configured uplink, the configuredGrantTimer will be started [2]. configuredGrantTimer is used to control whether the HARQ process can be used for new transmission. If the configuredGrantTimer is running, the current HARQ process cannot be used for new transmission. If the configuredGrantTimer is not running, the current HARQ process can be used for new transmission. In TS38.331, the min value of CGT is 2 symbols, as the duration of 14 symbols is 1ms for a subcarrier spacing of 15 kHz. For other SCS, the accepted min value can be smaller. The network can configure the small value of CGT to disable HARQ uplink retransmission on configured grant. Therefore, for the configured grant, the method to enable/disable HARQ uplink retransmission can be achieved by network implementation, i.e. the network configured a small CGT for the HARQ process.
Proposal 5: For the configured grant, the method to enable/disable HARQ uplink retransmission can be achieved by network implementation, i.e. the network configured a small CGT for the HARQ process.
The maximum number of transmissions of a TB within a bundle of the dynamic grant or configured grant is given by REPETITION_NUMBER. If REPETITION_NUMBER > 1, within a bundle, HARQ retransmissions are triggered without waiting for feedback from previous transmission according to REPETITION_NUMBER for a dynamic grant or configured uplink grant. If the HARQ UL Restransmission is disabled, the multiple transmissions of the same TB in a bundle can be used to guarantee reliability.
Proposal 6: The UL repetition mechanism of the same TB in a bundle can be supported in NTN, particularly when HARQ UL Restransmission is disabled.  
· How to handle drx-HARQ-RTT-TimerUL when "enabling"/"disabling" HARQ UL Retransmission
If the HARQ uplink retransmission is enabled, the drx-HARQ-RTT-TimerUL can be offset by UE-specific RTT (UE-gNB delay).  For aligning with drx-HARQ-RTT-TimerDL, the offset can be applied to the timer value range (i.e. existing values within value range increased by offset), the UE does not need to monitor the PDCCH for UL scheduling before the drx-HARQ-RTT-TimerUL expires.
Proposal 7: For UE with pre-compensation capability, drx-HARQ-RTT-TimerUL is offset by UE-specific RTT (UE-gNB delay) when HARQ uplink retransmission is enable. The offset is applied to the timer value range (i.e. existing values within value range increased by offset).
If the HARQ-feedback is disabled, the drx-HARQ-RTT-TimerUL should not be started for NTN.
Proposal 8: If the HARQ-feedback is disabled, the drx-HARQ-RTT-TimerUL should not be started for NTN.
Blind Retransmission
If HARQ feedback or the HARQ UL Retransmission is disabled for the corresponding HARQ process, drx-HARQ-RTT-TimerDL and drx-HARQ-RTT-TimerUL are not started for both LEO and GEO scenarios. However, under current MAC specification, expiry of drx-HARQ-RTT-TimerUL(DL) is used as the trigger condition for the start of drx-RetransmissionTimerUL(DL) respectively (with the added additional condition that the data in the corresponding HARQ process was not successfully decoded). If drx-HARQ-RTT-TimerUL(DL) is not started, drx-RetransmissionTimerUL(DL) won’t be started. If blind retransmission is supported in NTN, drx-RetransmissionTimerUL(DL) helps trigger blind retransmission. 
For supporting blind retransmission for NTN when HARQ feedback is disabled, the trigger condition of drx-RetransmissionTimerUL/drx-RetransmissionTimerDL should be modified. A modified trigger condition can be added for NTN scenario only when HARQ feedback is disabled and the blind retransmission is configured.
[bookmark: OLE_LINK3]Proposal 9: A modified trigger condition of drx-RetransmissionTimerUL(DL) only works for NTN scenario: when HARQ feedback is disabled (assuming drx-HARQ-RTT-TimerUL/drx-HARQ-RTT-TimerDL aren’t started) and the blind retransmission is configured. 
If HARQ feedback is disabled and the blind retransmission is configured, drx-RetransmissionTimerUL can be started when a MAC PDU is transmitted in a configured uplink grant or the PDCCH indicates a UL transmission when a DRX group is in Active Time. drx-RetransmissionTimerDL can be started when a MAC PDU is received in a configured downlink assignment or the PDCCH indicates a DL transmission when a DRX group is in Active Time. 
Proposal 10: The modified trigger condition of drx-RetransmissionTimerUL can be a MAC PDU is transmitted in a configured uplink grant or the PDCCH indicates a UL transmission when a DRX group is in Active Time. 
Proposal 11: The modified trigger condition of drx-RetransmissionTimerDL can be a MAC PDU is received in a configured downlink assignment or the PDCCH indicates a DL transmission when a DRX group is in Active Time.
Consider the lager propagation delay for NTN, if drx-RetransmissionTimerUL/drx-RetransmissionTimerDL is not constrained by other timer, the behaviour of starting drx-RetransmissionTimerUL/drx-RetransmissionTimerDL should be modified to support NTN.
Proposal 12: The start of the drx-RetransmissionTimerUL(DL) can be offset by UE-specific RTD (UE-gNB delay) in LEO/GEO adding the value of drx-HARQ-RTT-TimerUL(DL) only when HARQ feedback is disabled and the blind retransmission is configured. 
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: The UL HARQ-feedback can be disabled for downlink transmission to support large propagation delay in NTN. 
Proposal 2: The DL repetition mechanism can be supported in NTN, particularly when HARQ feedback is disabled.
Proposal 3: The offset of drx-HARQ-RTT-TimerDL when HARQ-feedback enable is applied to the timer value range (i.e. existing values within value range increased by offset).
Proposal 4: If the HARQ-feedback is disabled, the drx-HARQ-RTT-TimerDL should not be started for NTN. 
Proposal 5: For the configured grant, the method to enable/disable HARQ uplink retransmission can be achieved by network implementation, i.e. the network configured a small CGT for the HARQ process.
Proposal 6: The UL repetition mechanism of the same TB in a bundle can be supported in NTN, particularly when HARQ UL Restransmission is disabled.  
Proposal 7: For UE with pre-compensation capability, drx-HARQ-RTT-TimerUL is offset by UE-specific RTT (UE-gNB delay) when HARQ uplink retransmission is enable. The offset is applied to the timer value range (i.e. existing values within value range increased by offset).
Proposal 8: If the HARQ-feedback is disabled, the drx-HARQ-RTT-TimerUL should not be started for NTN.
Proposal 9: A modified trigger condition of drx-RetransmissionTimerUL(DL) only works for NTN scenario: when HARQ feedback is disabled (assuming drx-HARQ-RTT-TimerUL/drx-HARQ-RTT-TimerDL aren’t started) and the blind retransmission is configured. 
Proposal 10: The modified trigger condition of drx-RetransmissionTimerUL can be a MAC PDU is transmitted in a configured uplink grant or the PDCCH indicates a UL transmission when a DRX group is in Active Time. 
Proposal 11: The modified trigger condition of drx-RetransmissionTimerDL can be a MAC PDU is received in a configured downlink assignment or the PDCCH indicates a DL transmission when a DRX group is in Active Time.
Proposal 12: The start of the drx-RetransmissionTimerUL(DL) can be offset by UE-specific RTD (UE-gNB delay) in LEO/GEO adding the value of drx-HARQ-RTT-TimerUL(DL) only when HARQ feedback is disabled and the blind retransmission is configured. 
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