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Introduction
In RAN1 #104-e and #104b-e, the following agreements were made for the HARQ enhancement for IoT NTN [1][2]:

Agreement:
Study further the potential benefits and/or drawbacks of increasing the number of HARQ processes on throughput, latency, power consumption and complexity

Agreement:
· For NTN, further study potential benefits and/or drawbacks of disabling HARQ feedback for NB-IoT.
· For NTN, further study potential benefits and/or drawbacks of disabling HARQ feedback for eMTC.

Agreement:
In relation to HARQ operation in NTN IoT, further study at least 
· The necessity, potential benefits and drawbacks of any other potential HARQ feedback mechanisms
· The necessity, potential benefits and drawbacks of reduced PDCCH monitoring
· The necessity, potential benefits and drawbacks of coverage enhancements
· The necessity, potential benefits and drawbacks of uplink transmission gaps with multiple HARQ processes
· The necessity, potential benefits and drawbacks of maintaining HARQ process continuity in serving cell change 
· The necessity, potential benefits and drawbacks of multiple Transport Blocks scheduling
· The necessity, potential benefits and drawbacks of throughput enhancements
· FFS: Whether target throughput in NTN will be the same as target throughput in terrestrial networks

Agreement:
The motivation for introducing HARQ enhancements in NR NTN needs further consideration for HARQ enhancements in NTN IoT. Capture the following in the TR:
· For NTN IoT, potential HARQ enhancements need to consider the main characteristics of an IoT device, which are low complexity, low cost, low power consumption and low throughput, and key requirements of IoT services which are extended coverage, delay-tolerant and infrequent data transmissions, and support of massive communications.  
· The peak throughput of IoT UEs operating over NTN is not expected to be higher than the peak throughput of IoT UEs operating over TN.   

Agreement:
Further study to identify whether HARQ stalling happens at least in the GEO satellite scenario.

Agreement:
· Further discuss the potential benefits and/or drawbacks of increasing the number of HARQ processes in the UL for NB-IoT and eMTC, and for the analysis consider at least the following for the number of HARQ processes
· NB-IoT: 1,2,4
· eMTC: 2,4,8,14
· And discuss at least power consumption and peak data rate as performance metrics
· FFS: Whether to consider DL
· Other values for number of HARQ processes below the maximum value can be discussed

Agreement:
· Further discuss the potential benefits and/or drawbacks of disabling HARQ feedback for NB-IoT and eMTC, and consider at least the following number of HARQ processes for the analysis
· NB-IoT: 
· Total: 2, disabled: {1,2}
· eMTC:
· Total: 2, disabled: {1,2}
· Total: 8, disabled: {1,2,7,8}
· Other values for number of HARQ processes below the maximum value can be discussed
· FFS: whether to consider separately LEO and GEO scenarios
· FFS: whether to allow disabling of HARQ feedback in case of single HARQ process
· FFS: whether to allow disabling of all HARQ feedback
· FFS: other details for the evaluation/analysis

Agreement:
Increasing the number of HARQ processes for NB-IoT and for eMTC in NTN is recommended not to be supported in Rel-17.

In this contribution, we further discuss on necessary changes to extend NB-IoT/eMTC to a non-terrestrial environment in terms of HARQ operation.
Discussion
Enabling/disabling of HARQ feedback
Disabling of HARQ feedback has been agreed in NTN to address HARQ stalling issues so that a HARQ process doesn’t need to wait for the HARQ-ACK feedback for the new transmission while relying on retransmission at RLC layer to meet the reliability requirement, which is beneficial to address throughput loss due to the large RTT in NTN. The same benefit can be enjoyed by IoT devices especially when HARQ process number is limited. However, on the other hand, disabling of HARQ feedback is not an essential minimum functionality to enable IoT NTN in Rel-17.
Therefore, unless the required standards effort marginal, disabling of HARQ feedback should not be supported in Rel-17 to expedite the progress and have a working IoT-NTN solution in NTN.
Proposal-1: Disabling HARQ feedback is not supported in Rel-17 in IoT-NTN

Reduced PDCCH monitoring
A PDCCH monitoring behavior with long RTT has been discussed for the power saving. For example, when a single HARQ process is used, a UE send a PUSCH and the UE skip monitoring PDCCH carrying associated HARQ-ACK before the RTT. Since RTT is significantly larger in NTN scenario, this could provide a decent level of power saving gain at the UE side.
However, RAN2 has discussed HARQ RTT enhancement (e.g., extending HARQ RTT Timer duration proportional to RTT to minimize time spend in DRX active time) in NTN for further power saving with a long RTT. As such, this type of DRX operation has to be discussed in RAN2 together with HARQ RTT enhancement for IoT NTN if needed although this enhancement seems to be also not an essential minimum functionality to enable IoT NTN in Rel-17.
Proposal-2: Reduced PDCCH monitoring with a single HARQ process is not studied further in RAN1. If necessary, RAN2 may study together with HARQ RTT enhancement for DRX operation.
Summary
In this contribution, we discussed on HARQ enhancement for IoT NTN. Based on the discussion, our observation and proposals are as following: 

Proposal-1: Disabling HARQ feedback is not supported in Rel-17 in IoT NTN
Proposal-2: Reduced PDCCH monitoring with a single HARQ process is not studied further in RAN1. If necessary, RAN2 may study together with HARQ RTT enhancement for DRX operation.
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