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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements are achieved in RAN2 #113-e meeting for NTN:
Agreements via email - from offline [103]:
1. For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.
2. FFS: method(s) to support blind retransmission for HARQ processes with HARQ feedback disabled.

Agreements online:
1. From RAN2 perspective, for HARQ processes where gNB can sends UL grant without waiting for decoding result of previous PUSCH transmission, no new network scheduling restrictions are introduced to schedule subsequent grants (i.e. up to network implementation. (Can come back if we don't find an agreement on p8)
2. 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)
According to the above agreements, this document will discuss the following aspects:
1) HARQ UL Retransmission;
2) Blind Retransmission;
Discussion
The handing of HARQ UL Retransmission
· The repetition mechanism  when HARQ UL Retransmission is disable
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 1: The UL repetition mechanism, i.e. blind retransmission, can be supported in NTN, particularly when HARQ UL Retransmission 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 2: For UE with pre-compensation capability, the drx-HARQ-RTT-TimerUL length is increased by UE-specific RTT (UE-gNB delay) when HARQ uplink retransmission is enable. 
The agreement of drx-HARQ-RTT-TimerDL when DL HARQ feedback is disabled is not started. For aligning with the handing of DL HARQ, if the HARQ UL retransmission is disabled, the drx-HARQ-RTT-TimerUL should not be started for NTN.
Proposal 3: If the HARQ UL retransmission is disabled, the drx-HARQ-RTT-TimerUL should not be started for NTN.
· LCP impacts caused by disabling the HARQ UL retransmission
According to TS 38.321 [1], the Logical Channel Prioritization (LCP) procedure is applied for a new transmission. RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
· allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
· maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
· configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
· allowedServingCells which sets the allowed cell(s) for transmission;
· allowedCG-List which sets the allowed configured grant(s) for transmission;
· allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission.
For the case of HARQ UL retransmission can be disabled in NTN, the HARQ UL retransmission is disabled or enabled mapping restrictions for LCP should be introduced in NTN. Therefore, the HARQ UL retransmission can be used for the LCHs with high reliability and the HARQ UL retransmission is disabled can be used for the LCHs with low delay requirements.
Proposal 4: The mapping restrictions that HARQ UL retransmission is disabled or enabled should be introduced in NTN for LCP.
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 5: 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 6: 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 7: 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. The drx-RetransmissionTimerUL/drx-RetransmissionTimerDL are used for UE to monitor the PDCCH, therefore the offset can be added the start of timer for power saving.
Proposal 8: 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 repetition mechanism, i.e. blind retransmission, can be supported in NTN, particularly when HARQ UL Retransmission is disabled.  
Proposal 2: For UE with pre-compensation capability, the drx-HARQ-RTT-TimerUL length is increased by UE-specific RTT (UE-gNB delay) when HARQ uplink retransmission is enable. 
Proposal 3: If the HARQ UL retransmission is disabled, the drx-HARQ-RTT-TimerUL should not be started for NTN.
[bookmark: _GoBack]Proposal 4: The mapping restrictions that HARQ UL retransmission is disabled or enabled should be introduced in NTN for LCP.
Proposal 5: 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 6: 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 7: 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 8: 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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