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Introduction
The study item description of NB-IoT/eMTC support for NTN was provided in [1]. One objective of this study item is HARQ operation, where the conclusions of the studies performed for NR over NTN in [2] should be reused as much as possible. 

In this contribution, we provide our views on the topics of HARQ operation in IoT over NTN, including increasing HARQ process number and disabling HARQ feedback.
Discussion
In NR release 16 terrestrial network, the maximum number of downlink or uplink HARQ processes is 16. The maximum number of downlink or uplink HARQ processes is 32 in NR over NTN [3]. This increased number of HARQ processes could avoid the HARQ stalling in NTN due to the large propagation delay, hence achieving a higher date rate. 

The data rate is not the critical KPI for IoT. For example, the maximum downlink data rate is 127 kbps for NB-IoT and 4 Mbps for eMTC. Subsequently, the maximum number of HARQ processes in an IoT device is limited. For example, up to 2 downlink or uplink HARQ processes are supported in NB-IoT. The increase of HARQ process number leads to a higher device cost, which is not preferrable for IoT devices. On the other hand, the stalling of HARQ process in NTN due to large propagation delay is tolerant, considering the low data rate requirements for IoT. Hence, we have the following proposal. 

Proposal 1: The number of HARQ processes is not increased in IoT over NTN.

In NR over NTN, it is supported that enabling/disabling on HARQ feedback for downlink transmission is configurable per HARQ process via UE specific RRC signaling [4]. The disabling of HARQ feedback allows the prompt release of HARQ soft buffer to facilitate the reception of new data. This is a way to address the HARQ stalling in NTN due to the large propagation delay. The disabling of HARQ feedback may increase data rate, at the cost of reduced reliability and increased latency. To achieve the balance between data rate, reliability and latency, we think RAN1 could consider disabling HARQ feedback for downlink transmissions in IoT over NTN. Like in NR over NTN, the disabling of HARQ feedback should be configurable per HARQ process via UE specific RRC signaling in IoT over NTN.

Proposal 2: RAN1 to consider disabling HARQ feedback for downlink transmissions, which is configurable per HARQ process via UE specific RRC signaling.


Conclusion
In this contribution, we provided our views on HARQ operations for IoT over NTN. Our proposals are as follows: 

Proposal 1: The number of HARQ processes is not increased in IoT over NTN.

Proposal 2: RAN1 to consider disabling HARQ feedback for downlink transmissions, which is configurable per HARQ process via UE specific RRC signaling. 
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