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1 Introduction
The following agreements are achieved on HARQ in RAN2 #112e meeting [1]:

1. 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.
2. 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)
In this paper, some details about HARQ transmission and HARQ timers are discussed.
2 Discussion
2.1 HARQ enabling/disabling for UL
Solution without UE impact

Based on agreement in RAN2 #112e meeting, one solution for “enabling/disabling” HARQ uplink retransmission is the gNB implementation, without introducing an additional mechanism to UE. As illuminated in figure 1, UE may not monitor DCI when the DRX-HARQ-RTT-TimerUL is running, therefore, gNB may avoid to assign the UL grant in this duration. The value range of RTT-TimerUL is 0-56 symbols, so the impact for scheduling is limited. Furthermore, gNB could configure this DRX-HARQ-RTT-TimerUL to zero in order to schedule freely.
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Figure 1 “enabling/disabling” HARQ uplink retransmission by gNB implementation
This solution is simple for both gNB and UE, without any modification to specification. Although the UE power consuming shall become a little worse in case of DRX-HARQ-RTT-TimerUL=0, the additional power consuming is limited because DRX-HARQ-RTT-timerUL is much shorter than DRX-RetransmissionTimerUL.
Observation 1: For "enabling/disabling" retransmission solution by gNB scheduling, the impact for power saving and scheduling is limited.
Observation 2: DRX-HARQ-RTT-TimerUL shall be configured to zero.

Solution with UE impact

If some HARQ processes are enabling HARQ uplink retransmission and other HARQ processes are not, and UE is also configured for these two types of HARQ processes, sessions with different QoS requirement shall be transmitted via different types of HARQ process. From UE point of view, the difference for these two types of HARQ process is whether to monitor DCI in the GAP or not, as in figure 2. 
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Figure 2 UL HARQ enabled/disabled process
For this solution, gNB receives BSR, deduces the QoS requirement of data, and selects the HARQ process type to transmit these data. In addition, the LCP shall be modified to cater the different type of HARQ process. So many modifications shall be introduced to specification with the benefit of a litter power saving. If multiple types of session co-exist and be transmitted via corresponding HARQ process, the scheduling procedure may be very complex.
Proposal 1: The UL HARQ process type of “enabling/disabling” is not configured to UE.
2.2 Drx-HARQ-RTT-TimerDL handling for HARQ disabled process
For downlink, it has been agreed UE shall be configured the two types of HARQ process. For HARQ retransmission disabled processes, there are several handlings for HARQ-RTT-TimerDL, as illuminated in figure 3:

· Alternative 1: not start drx-HARQ-RTT-TimerDL at all [2][3].
In current specification, drx-RetransmissionTimerDL shall be started when the drx-HARQ-RTT-TimerDL expires. If drx-HARQ-RTT-TimerDLis not started at all, some new conditions shall be introduced to start drx-HARQ-RTT-TimerDL.
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Figure 3 DRX-HARQ-RTT-TimerDL handling for HARQ disabled process
· Alternative 2: considering the drx-HARQ-RTT-TimerDL to zero [4].

For this alternative, DRX-HARQ-RTT-TimerDL is started and expires immediately, and DRX-retransmissionTimer is started to monitor the retransmission scheduling. Except for a note to clarify the drx-HARQ-RTT-Timer as zero for HARQ retransmission disabled processes, there is no extra modification to current specification.
· Alternative 3: start drx-RetransmissionTimerDL regardless of drx-HARQ-RTT-TimerDL expiring [5].
For this alternative, a new condition to start drx-RetransmissionTimerDL shall be introduced.
Based on the comparison above, alternative 2 is simple and preferred.
Proposal 2: Considering the drx-HARQ-RTT-TimerDL to zero for DL HARQ retransmission disabled processes.
In figure3, drx-HARQ-RTT-TimerDL is offset by UE-specific RTT in HARQ-feedback disabled case. Since DL HARQ retransmission is not based on HARQ feedback, this retransmission may happen anytime. Therefore, UE shall keep monitoring DCI during this offset.
Proposal 3: For HARQ-feedback disabled case, UE shall keep monitoring DCI during the offset.

2.3 Drx-HARQ-RTT-TimerDL handling for HARQ enabled process
Based on the agreement in RAN2 #112e meeting, for the HARQ-feedback enabled case, drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay) in LEO/GEO. TA(Timing Advance) is known and maintained for a CONNECTED UE and TA is real time RTT. So it is reasonable to use the maintained TA as the offset.
Proposal 4: For HARQ feedback enabled process, TA is used as the offset to start drx-HARQ-RTT-TimerDL. 

For HARQ feedback enabled process, UE is not needed to monitor DCI for DL HARQ retransmission during the offset. The next issue is how to handle the offset in the specification, with following two alternatives:

· Alternative 1: Delay the start of Drx-HARQ-RTT-TimerDL
For this alternative, UE’s action in this offset shall be clarified in the specification. In this case, UE shall not monitor DCI during this offset, but for HARQ feedback disabled process, UE shall keep monitoring DCI in the offset.  UE action is not align for these 2 cases.
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 Figure 4 DRX-HARQ-RTT-TimerDL expansion for HARQ enabled process
· Alternative 2: Expand the value of Drx-HARQ-RTT-TimerDL
For this alternative, no extra UE action is introduced, expect for the expanding of value of Drx-HARQ-RTT-TimerDL. 
Based on the comparison above, it is proposed:
Proposal 5: Expand the value of Drx-HARQ-RTT-TimerDL by offset.
2.4 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 6: Modification of retxBSR-Timer is not needed. 
3 Conclusion

In this contribution we discuss floor layout information, and made the following proposals:
Observation 1: For "enabling/disabling" retransmission solution by gNB scheduling, the impact for power saving and scheduling is limited.

Observation 2: DRX-HARQ-RTT-TimerUL shall be configured to zero.
Proposal 1: The UL HARQ process type of “enabling/disabling” is not configured to UE.
Proposal 2: Considering the drx-HARQ-RTT-TimerDL to zero for DL HARQ retransmission disabled processes.
Proposal 3: For HARQ-feedback disabled case, UE shall keep monitoring DCI during the offset.
Proposal 4: For HARQ feedback enabled process, TA is used as the offset to start drx-HARQ-RTT-TimerDL. 

Proposal 5: Expand the value of Drx-HARQ-RTT-TimerDL by offset.
Proposal 6: Modification of retxBSR-Timer is not needed. 
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