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1. Introduction
The NTN Study Item approved under [1] has a specific area to investigate re-transmission mechanisms. In the last RAN1 #97 meeting the following agreements in this area has been reached [2]. 

Agreement:
Network disabling of HARQ via RRC configuration should be supported. 

· FFS: Dynamic disabling of HARQ by gNB.

Agreement:
Evaluate impact of Satellite RTT when HARQ is enabled and potential solutions if needed

· At least the following aspects should be considered if the number of HARQ processes is > 16:

· DCI size

· HARQ soft buffer size

We have shown in the previous RAN1 #97 Tdoc [3] that in many of the LEO and MEO satellite transmissions HARQ will be useful, even with bent-pipe type transmissions. One of the proposals in [2] was to consider increasing the number of parallel HARQ processes from 16 to 32, enabling HARQ to also address some of the block fading scenarios. These situations will require HARQ procedures to be dynamically enabled and disabled, sometimes with high frequency. Traditional methods of HARQ activation and de-activation will carry a high signaling load and we propose some implicit mechanisms which can be faster and carry less signaling load. Moreover, UE assisted HARQ disabling/enabling should also be studied for NTN, since the UE has fully knowledge of the buffer condition for DL HARQ operation. 
2. Dynamic and implicit HARQ enabling/disabling
It has been agreed that HARQ can be disabled via RRC signallings. When HARQ is disabled, a UE does not need to report HARQ or vice versa. However, a RRC configuration based signalling will be less flexible than a dynamic HARQ disabling via physical layer signallings. 
For implicit HARQ status signalling, it is preferred to minimize the modification of exisitng physical layer signallings in the uplink and downlink. This can not only minimize standardization efforts, but also be easily extendable to other applications. One potential way to achieve this is to ‘embed’ the HARQ status inside existing downlink control information (DCI) fields. For example, the HARQ status can be ‘embedded’ in the modulation and coding scheme (MCS) field. The gNB sets certain MCS levels and/or numbers of layers such that HARQ is enabled or disabled. The benefits of reusing existing DCI fields are that a) no new DCI format may be needed, which will increase blind search complexity and b) forward compatible as it can be extended to other applications.
In addition, we discussed a block fading scenario that can lead to a two state, binary channel and how pre-emptive HARQ procedures can reduce the impact on radio link quality in [3]. In this pre-emptive HARQ mode, the gNB will transmit two or repetitions of the same packet with a gap larger than the duration of the average block fade length, without waiting for the ACK/NACK feedback from the UE. Through its CQI measurements, the UE will recognize the block fading situation as well. It will be important for the UE to detect gap between the retransmitted packets, as well as the activation of the pre-emptive HARQ mode based on implicit HARQ enabling/disabling. 
Proposal 1: Dynamic enabling/disabling of HARQ in an implicit manner should be studied.
3. UE assisted HARQ enabling/disabling
In another aspect, a UE is fully aware of the buffer situation in the DL HARQ procedure. If a UE observes the buffer for HARQ operation is full or almost full, it would be beneficial to trigger the HARQ disabling from the UE side. For example, a UE can report HARQ related information in the RRC paramter UEAssistanceInformation to request for HARQ disabling/enabling, and the HARQ related information could be an explicit indication of HARQ disabling/enabling request, or a buffer condition for HARQ operation for gNB to consider disabling/enabling HARQ. 

Proposal 2: UE assisted HARQ enabling/disabling should be studied for NTN. 

4. Conclusions
In this document, we discuss the need to implicitly notify the enabling and disabling of HARQ in NTN, utilizing both the existing uplink and downlink signalling, and the UE assisted HARQ enabling/disabling. The following proposals are derived:
Proposal 1: Dynamic enabling/disabling of HARQ in an implicit manner should be studied.
Proposal 2: UE assisted HARQ enabling/disabling should be studied for NTN. 
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