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1 Introduction

In RAN1 104e meeting, the potential enhancement on the HARQ for IoT/eMTC over NTN was discussed and the following agreements were made [1]:
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
In this contribution, we present the discussion on the HARQ enhancements applicable to the NB-IoT and eMTC over NTN.
2 Discussion
2.1.1 HARQ process
In Rel-15 NR design, 16 HARQ process is supported. However, in NTN scenario, due to the large transmission delay between the gNB and UE in NTN scenario, the 16 HARQ processes is not enough. It is agreed that up to 32 HARQ processes is supported in NTN scenario. For NB- IoT, only 2 HARQ process is supported while for eMTC CE A, up to 8 HARQ processes is supported.
Given that the main benefits to increase the supported number is to improve the data rate performance. In one aspect, the high data rate performance is not the main concern for the IoT devices. In the other aspect, increase the number of the supported HARQ processes will also increase the UE’s cost. Thus the number of the supported HARQ process should not be increased.
Proposal 1: The number of the supported HARQ process should not be increased for IoT NTN.
2.1.2 HARQ disabling
In NTN WI, it is agreed that the HARQ disabling can configured per UE and per HARQ process. The main motivation is to reduce the latency. During the discussion in previous meeting [2], it is argued that the HARQ disabling can bring the following advantages:

· UE power saving

· Throughput increase without increasing UE complexity

· Improved resource utilization

However, support of HARQ disabling can have the negative impact on the reliability which in turn can possibly increase the UE’s power consumption due to enhanced transmission schemes such as increased repetition number. Moreover, The IoT application is normally target for delay insensitive small data packets, thus, the support of HARQ disabling is not required.
Proposal 2: HARQ disabling is not supported for IoT NTN.
3 Conclusions

In this contribution, we present the discussion on the HARQ enhancements on NB-IoT/eMTC over NTN. Based on our analysis, we have the following proposals:
Proposal 1: The number of the supported HARQ process should not be increased for IoT NTN.
Proposal 2: HARQ disabling is not supported for IoT NTN.
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