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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The following agreements are achieved in RAN2 #116-e meeting for NTN [1]:
Agreements:
1. RRC parameter “allowedHARQ-DRX-LCP” is included in LogicalChannelConfig (FFS on the actual name of the parameter)
2. configuredGrantTimer can be extended in NTN. FFS details of when extension is applicable and method of extention.
3. The ConfiguredGrantConfiguration shall allow for up to 32 in nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset and harq-ProcID-Offset2.
4. The SPS-Config shall allow up to 32 for nrofHARQ-Processes, and up to 31 in harq-ProcID-Offset.
5. HARQ feedback shall always be sent for SPS deactivation (i.e. regardless of HARQ feedback enabled/disabled).
6. For HARQ process(es) not configured with DL HARQ feedback enabled/disabled, drx-HARQ-RTT-TimerDL behaves as per legacy.
7. If uplinkHARQ-DRX-LCP-Mode-r17 is configured, a HARQ process may be mapped to either ‘HARQ mode A’ or ‘HARQ mode B’.
8. uplinkHARQ-DRX-Mode shall be included in PUSCH-ServingCellConfig
9. If uplinkHARQ-DRX-LCP-Mode-r17 is configured, the following LCH to HARQ process mapping rules are supported: 
	1) LCH is mapped only to a HARQ process configured with HARQ mode A;
	2) LCH is mapped only to a HARQ process configured with HARQ mode B;
	3) If an LCH is not configured with a mapping rule, it may be mapped to any HARQ process (HARQ mode A or B).
10. downlinkHARQ-FeedbackDisabled shall be included in PDSCH-ServingCellConfig.
This document discusses the left issues on DL/UL HARQ aspects and configured grant timer.
Discussion
Blind retransmission for DL/UL HARQ process
[bookmark: OLE_LINK229][bookmark: OLE_LINK230]In NTN, when the HARQ feedback is disabled, the HARQ RTT timer is not started. According to the current MAC specification, upon the expiry of drx-HARQ-RTT-TimerDL, UE will start the timer of drx-RetransmissionTimerDL. If drx-HARQ-RTT-TimerDL is not started, drx-RetransmissionTimerDL won’t be started. And then how the network schedules the blind retransmission should be discussed when the drx-RetransmissionTimerDL is not started which is used to monitor the HARQ retransmission. As discussed in [2], there are two options to solve this issue:
RAN2 to down-select between the following options to support blind retransmission for HARQ process(es) configured with disabled HARQ feedback: 1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); or 2) Start drx-RetransmissionTimerDL in the first symbol after the end of the reception of the last PDSCH or slot-aggregated PDSCH plus X (X = T_proc,1);
In the current DRX mechanism, the drx-InactivityTimer is started or restarted when the PDCCH indicates a new DL transmission, allowing UE receives the subsequent retransmission within same bundle after the first DL transmission of blind retransmission in the duration of drx-InactivityTimer. If the drx-RetransmissionTimerDL is supported for blind retransmission, it would require the UE to know if a HARQ process supports blind retransmission or not, which is unnecessary and introduces additional complexity. Therefore, using drx-InactivityTimer to support the blind retransmission is simple and has less specs impact.  
For the UL blind retransmission, when UL HARQ process is configured with HARQ state B, there are the following two options: 
RAN2 to down-select between the following options to support blind retransmission for HARQ process(es) configured with HARQ state B: 1) Rely on UE being in DRX Active Time via other means (e.g. Inactivity Timer); or 2) Start drx-RetransmissionTimerUL at the end of PUSCH transmission;
As the analysis for DL blind retransmission, the UL blind retransmission can also relay on the drx-InactivityTimer.
Proposal 1: Rely on UE being in DRX Active Time (e.g. Inactivity Timer) to support blind retransmission for DL HARQ process(es) configured with disabled HARQ feedback.
Proposal 2: Rely on UE being in DRX Active Time (e.g. Inactivity Timer) to support blind retransmission for UL HARQ process(es) configured with HARQ state B.
HARQ process configuration for SPS/CG
Since HARQ-processes ID of both CG and SPS are calculated according to the radio resource allocation in time domain, the HARQ process ID may be changed in same CG/SPS allocation, which may result in that, the UE will send HARQ feedback in SPS occasions X but will not sent HARQ feedback in SPS occasions Y. However, the network would ensure that the HARQ configuration of all HARQ process for one SPS allocation can be the same state. No additional method to configure the HARQ process for SPS/CG is needed.
Proposal 3: It is up to network implementation to ensure downlinkHARQ-FeedbackDisabled, if configured, has the same value for each HARQ process used in an SPS configuration (i.e. no specification impact). 
Proposal 4: It is up to network implementation to ensure uplinkHARQ-DRX-LCP-Mode-r17, if configured, has the same value for each HARQ process used in a configured grant configuration (i.e. no specification impact). 
The method to extend configuredGrantTimer
In email discussion [2], there are two options to extend configuredGrantTimer:
Option 1: Introducing value(s) of configuredGrantTimer larger than 64;
[bookmark: OLE_LINK3]Option 2: Value of the configuredGrantTimer is extended by UE-gNB-RTT;
The value of configuredGrantTimer is in multiples of configured periodicity of configured grant. As the UE-gNB RTT is defined in RAN1, it is simple and efficient to extend configuredGrantTimer by UE-gNB RTT.
Proposal 5: If configured, value of configuredGrantTimer is extended by UE-gNB RTT.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Rely on UE being in DRX Active Time (e.g. Inactivity Timer) to support blind retransmission for DL HARQ process(es) configured with disabled HARQ feedback.
Proposal 2: Rely on UE being in DRX Active Time (e.g. Inactivity Timer) to support blind retransmission for UL HARQ process(es) configured with HARQ state B.
Proposal 3: It is up to network implementation to ensure downlinkHARQ-FeedbackDisabled, if configured, has the same value for each HARQ process used in an SPS configuration (i.e. no specification impact). 
Proposal 4: It is up to network implementation to ensure uplinkHARQ-DRX-LCP-Mode-r17, if configured, has the same value for each HARQ process used in a configured grant configuration (i.e. no specification impact). 
Proposal 5: If configured, value of configuredGrantTimer is extended by UE-gNB RTT.
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