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1 Introduction

Due to the large delay of NTN, HARQ processes will be stalled for a long time during waiting for HARQ feedback, resulting low throughput. To solve this issue, the solution of disabling HARQ uplink retransmission and disabling HARQ uplink feedback for downlink transmission was captured in TR 38.821 section 7.2.1.4.
When HARQ feedback/HARQ uplink retransmission is disabled, to handle the transmission error, blind repetition/retransmission solution were captured in TR38.821[1] section 6.4.1 and section 7.2.1.2.1 respectively.
During the email discussion in [Post111-e][908][NTN] RACH and HARQ feedback aspects, the issue of HARQ uplink retransmission and the issue of drx-HARQ-RTT-Timers behaviour were discussed. Both issues are related to HARQ blind retransmission, which are not discussed since blind retransmission is out of scope of the email discussion.
In this contribution, we will address HARQ blind retransmission issue.
2 Discussion
When HARQ is disabled, during the SI, RAN1 were considering the following enhancements for slot-aggregation or blind repetitions:
●
Greater than 8 slot-aggregation

●
Time-interleaved slot aggregation

●
New MCS table

And, RAN2 were considering blind HARQ scheduling during the SI.
There was no conclusion whether RAN1 solution or RAN2 solution is adopted or not.

Notice that RAN1 solution and RAN2 solution does not necessarily mutual exclusive, they can work together. Currently, PHY repetition, HARQ retransmission and RLC retransmission work together for LTE eMTC/NB-IOT to provide sufficient reliability. For URLLC, PHY repetition and HARQ retransmission work together to provide high reliability, RLC retransmission can be disabled to reduce latency. PHY repetition, HARQ retransmission and RLC retransmission can provide different level of time diversity, as the time interval between PHY repetition is much smaller than HARQ retransmission, and the time interval between HARQ retransmission is much smaller than RLC retransmission. Long time interval between retransmissions can help to overcome long time correlation of shadow fading and long period interference. For NTN, when HARQ retransmission is disabled, PHY repetition along cannot provide enough time interval ARQ retransmission, however, takes too much time given that the RTT time for NTN could be considerably long. A better way to solve this problem is PHY repetition plus MAC blind retransmission, as shown in the figure below: 
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Fig1 PHY time interleaved repetition + MAC blind scheduling

As shown in the figure, PHY may provide slot level time interval between repetitions or consecutive repetitions instead, and MAC blind scheduling of retransmissions provide mini-seconds level time interval. Although this solution will increase the time needed for HARQ transmissions, it will reduce the need for ARQ retransmission, and thus reducing the overall delay.  
Proposal 1: RAN2 agree to support blind scheduling of UL/DL HARQ retransmission when HARQ feedback for DL transmission/HARQ UL retransmission based on PUSCH decoding result is disabled.
Proposal 2: Blind scheduling of HARQ retransmission with time gap between retransmissions should be supported to provide more time diversity.

To provide time gap between retransmissions, blind scheduling will be sent with time interval. It would be not power efficient if blind retransmission is scheduled using drx-InactivityTimer or by starting drx-RetransmissionTimer immediately after PDCCH scheduling since UE has to keep monitoring PDCCH during time gap. A better way is that UE does not monitor PDCCH during the time gap between two blind scheduling. To do this, two solutions are possible:
1. Reuse the drx-HARQ-RTT-timer. Currently, when DRX is configured, UE monitors retransmission scheduling after drx-HARQ-RTT-timer expires. Although from the name of the timer, it is to absorb RTT time, it fit perfectly for introducing time gap for blind scheduling according to the definition of drx-HARQ-RTT-timer in TS38.321:
-
drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.

2.
Start of drx-RetransmissionTimerDL based on the offset indicated in PDCCH scheduling.
From our point of view, option 2 requires more spec change and requires additional bits in DCI, and the gain of having flexible time gap than fixed time gap for retransmissions is unclear.

Proposal 3: drx-HARQ-RTT-TimerDL/UL is reused to provide time gap for blind HARQ retransmission, and is started/restarted as current spec states.
Currently, the value range for drx-HARQ-RTT-TimerDL/UL is 0~56 symbols, corresponding to 4ms for 15KHz SCS and 1ms for 60KHz SCS. It is not enough to provide sufficient time gap.

Proposal 4: RAN2 agree to extend the value range of drx-HARQ-RTT-TimerDL/UL to provide sufficient time gap.
3 Conclusions  

Proposal 1: RAN2 agree to support blind scheduling of UL/DL HARQ retransmission when HARQ feedback for DL transmission/HARQ UL retransmission based on PUSCH decoding result is disabled.
Proposal 2: Blind scheduling of HARQ retransmission with time gap between retransmissions should be supported to provide more time diversity.
Proposal 3: drx-HARQ-RTT-TimerDL/UL is reused to provide time gap for blind HARQ retransmission, and is started/restarted as current spec states.

Proposal 4: RAN2 agree to extend the value range of drx-HARQ-RTT-TimerDL/UL to provide sufficient time gap.
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