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Introduction
A new study WID was agreed in RAN #86 meeting [1], and RAN1 related part is started from this RAN1 meeting. One objective is to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821. This objective will address the following items related to RAN1:
· Aspects related to random access procedure/signals [RAN1, RAN2]
· Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]
· Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]
· Aspects related to HARQ operation [RAN2, RAN1]
In this contribution, we discuss possible enhancements on HARQ and give some proposals based on the discussion. 
Enhancements on HARQ-ACK feedback disabling
One enhancement on HARQ discussed in NR NTN is to disable HARQ feedback, and it can also be applicable for IOT over NTN. Disabling of HARQ feedback wouldn’t cause UE complexity, and can save UE power consumption which is very beneficial for IOT device. And, the specification impact is acceptable except introducing a higher layer configuration for disabling of HARQ feedback. As agreed in RAN2 for NR NTN, disabling of HARQ feedback can be configured per HARQ process via UE specific RRC signaling signaling.
Proposal 1: Disabling of HARQ feedback should be supported as NR NTN.
Proposal 2: HARQ feedback can be enabled/disabled per HARQ process via UE specific RRC signaling as NR NTN.
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Enhancements on number of HARQ processes
For NR NTN, extension of maximum HARQ process number has been agreed in the last RAN1 meeting to improve data rate [2]. However, increasing maximum HARQ process number may not be applicable for IOT over NTN since it will cause additional UE cost which is one of important aspects for IOT device. Except increasing maximum HARQ process number, other solutions can be used to improve data rate, e.g., using blind retransmission, or using a larger repetition number.
Proposal 3: Number of HARQ processes should be kept considering increasing HARQ process number will cause additional UE cost. 
Enhancements on UE assistance information reporting
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, although the final decision of HARQ disabling/enabling is configured from the network side. For example, a UE can report HARQ related information in the RRC parameter 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. For another example, a UE can report HARQ related information in the RRC parameter UEAssistanceInformation to request for adapting the number of HARQ processes, in an explicit way by requesting the number or an implicit way by reporting the buffer condition. Alternatively, the UE buffer size could be signaled as part of UE capability, then gNB could handle contiguous data transmission, if necessary, by estimating the UE’s soft buffer status.
Proposal 4: UE assistance information for HARQ can be supported.
Conclusions 
In this contribution, we discussed the enhancements on HARQ, including enhancements on HARQ-ACK feedback disabling, enhancements on number of HARQ processes, and enhancements on UE assistance information reporting. Our proposals are summarized below:
Proposal 1: Disabling of HARQ feedback should be supported as NR NTN.
Proposal 2: HARQ feedback can be enabled/disabled per HARQ process via UE specific RRC signaling as NR NTN.
Proposal 3: Number of HARQ processes should be kept considering increasing HARQ process number will cause additional UE cost. 
Proposal 4: UE assistance information for HARQ can be supported.
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