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1 Introduction
During previous discussion, an agreement has been reached on HARQ in NTN.
1. From a RAN2 perspective, for DL, HARQ feedback can be enabled/disabled in Rel-17 NTN, but HARQ processes remain configured. The criteria and decision to enable/disable HARQ feedback is under network control and is signalled to the UE via RRC in a semi-static manner. FFS for UL

In this paper, we discuss HARQ for UL transmission and HARQ related timers.
2 Discussion
2.1 HARQ retransmission for UL
There are 3 kinds of HARQ retransmission for UL, TTI bundling retransmission and blind retransmission and retransmission based on PUSCH decoding results. Blind HARQ retransmission in UL means that the gNB can provide feedback before it receive the PUSCH and have the decoding result. So retransmission in UL is based on gNB feedback for both blind HARQ retransmission and PUSCH decoding result based HARQ retransmission. The UE will wait for the corresponding feedback after drx-HARQ-RTT-TimerUL expires. But the drx-HARQ-RTT-TimerUL for PUSCH decoding result based HARQ retransmission has to include processing time and RTT between the UE and the gNB, while no such constraint for blind retransmission. So UE need to know whether HARQ retransmission based on PUSCH decoding result is enabled or disabled. 
Proposal 1: Enabling/disabling HARQ retransmission based on PUSCH decoding result for UL is supported. 
2.2 HARQ enabling/disabling per process
Services with different QoS usually coexist. For UL, HARQ processes with enabled retransmission based on PUSCH decoding result can be used for high reliable services while HARQ processes with disabled retransmission based on PUSCH decoding result can be used for other services. Similar is for DL. So it is reasonable to enable/disable HARQ retransmission based on PUSCH decoding result for UL and HARQ feedback for DL per HARQ process.
Proposal 2: To enable/disable HARQ retransmission based on PUSCH decoding result for UL and HARQ feedback for DL per HARQ process.
2.3 drx-HARQ-RTT-TimerUL
For HARQ retransmission enabled processes, there is a need to accommodate drx-HARQ-RTT-TimerUL with the large RTT in NTN.
Drx-HARQ-RTT-TimerUL is the minimum duration before a HARQ feedback is expected by the MAC entity after PUSCH is sent. In terrestrial communications this is configurable in the range of a few ms, which is too small for a communication-link with/via a satellite. So an offset is proposed to be applied to the timer value range or for the start of drx-HARQ-RTT-TimerUL to support NTN, in the case of HARQ retransmission based on PUSCH decoding result is enabled. We think both can work but a slight preference for the first one, i.e. the offset is applied to the value range of the timer because it is align with the definition of the timer. So there will be less impacts to the TS.
We know that the offset is related to the RTT of the UE. TA(Timing Advance) is known and maintained for a CONNECTED UE and TA is real time RTT. So it is is reasonable to use the maintained TA as the offset.
Proposal 3: For HARQ retransmission enabled processes, TA is used as the offset to be applied to drx-HARQ-RTT-TimerUL value range. 
2.4 drx-HARQ-RTT-TimerDL
For DL, HARQ feedback can be enabled/disabled with HARQ processes remaining configured. So for HARQ feedback enabled HARQ processes, there arises the issue how to accommodate drx-HARQ-RTT-TimerDL with the large RTT in NTN.
Drx-HARQ-RTT-TimerDL is the minimum duration before a downlink assignment for HARQ retransmission is expected by the MAC entity after HARQ feedback is sent. In terrestrial communications this is configurable in the range of a few ms, which is too small for a communication-link with a satellite. So an offset is proposed to be applied to the timer value range or for the start of drx-HARQ-RTT-TimerDL to support NTN, in the case of HARQ feedback for DL is enabled. We think both can work but a slight preference for the first one, i.e. the offset is applied to the value range of the timer because it is align with the definition of the timer. So there will be less impacts to the TS.
We know that the offset is related to the RTT of the UE. TA(Timing Advance) is known and maintained for a CONNECTED UE and TA is real time RTT. So it is is reasonable to use the maintained TA as the offset.
Proposal 4: For HARQ feedback enabled processes, TA is used as the offset to be applied to drx-HARQ-RTT-TimerDL value range. 
2.5 retxBSR-Timer
The timer is used to guarantee to receive UL grant after a BSR sent. A regular BSR shall be triggered if retxBSR-Timer expires and at least one of the logical channels which belong to an LCG contains UL data. Successful BSR delivery relies on HARQ mechanism. So the timer is usually several times of RTT. However, if proposal 1 is agreed, gNB may use bundling retransmission and blind retransmission instead of retransmission based on PUSCH decoding results. Then the value of the timer can be a little longer than RTT instead of several times of RTT. In this way a BSR will be triggered as quickly as possible if UL grant is not received as expected in case of  transmission errors . It is good to mitigate impacts from large RTT to get better the system performance.

Currently the timer can be sf80, sf160, sf320, sf640, sf1280, sf2560, sf5120, sf10240, which are longer enough for NTN scenario. 
BSR-Config ::=                      SEQUENCE {

    periodicBSR-Timer                   ENUMERATED { sf1, sf5, sf10, sf16, sf20, sf32, sf40, sf64,

                                                        sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity },

    retxBSR-Timer                       ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320, sf640, sf1280, sf2560,

                                                        sf5120, sf10240, spare5, spare4, spare3, spare2, spare1},

    logicalChannelSR-DelayTimer         ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}                OPTIONAL, -- Need R

    ...

}
Proposal 5: Modification of retxBSR-Timer is not needed. 
3 Conclusion

In this contribution we discuss floor layout information, and made the following proposals:
Proposal 1: Enabling/disabling HARQ retransmission based on PUSCH decoding result for UL is supported. 
Proposal 2: To enable/disable HARQ retransmission based on PUSCH decoding result for UL and HARQ feedback for DL per HARQ process.
Proposal 3: For HARQ retransmission enabled processes based on PUSCH decoding result, TA is used as the offset to be applied to drx-HARQ-RTT-TimerUL value range. 
Proposal 4: For HARQ feedback enabled processes, TA is used as the offset to be applied to drx-HARQ-RTT-TimerDL value range. 
Proposal 5: Modification of retxBSR-Timer is not needed. 
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