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1 Introduction

We discussed NR NTN in RAN2#104 and agreed to study enhancing HARQ and disabling HARQ as follows.

Agreements:

-
Both options (enhancing HARQ and disabling HARQ) will be studied.  

In this paper, we analyze HARQ aspects and give our views.
2 Discussion
2.1 What’s HARQ bring?
HARQ has reliability with lower cost (than ARQ) by the gain of soft combining and shorter latency (than ARQ), especially in bad signal scenarios. According to TS 38.811, NTN has extraordinary complex signal caused by Doppler effect, fading, atmospheric absorption, rain and cloud attenuation, scintillation, limit of power budget, etc. So HARQ is important to get good performance in NTN.

Observation 1: HARQ has valuable gain in NTN.

2.2 Why disabling HARQ in NTN is proposed?
For a NTN UE, to assure throughput and service continuity, a big number of HARQ processes is needed because of the big RTT in NTN if HARQ is enabled. So a NTN UE shall have big soft buffer used for soft combining. Therefore, a customized Base Band chip with big soft buffer is needed specifically for NTN, which is a big cost. Disabling HARQ in NTN is a way to avoid the big cost. But the sacrifice of the gain by HARQ is big too.
Observation 2: The only motivation of disabling HARQ in NTN is cost reduction.
2.3 Discussion
If we want the gain of HARQ, a NTN UE may need a big number of HARQ processes to satisfy certain QoS. 
However, for a user with an ordinary UE, who does not want to cost much, limitation of PBR is acceptable. So maximum 16 HARQ processes for every HARQ entity may be enough. The network can make HARQ processes a good distribution in time domain to fit for different services by good scheduling. 
For a user with a high-end UE, who’d like to spend more to get better services, the UE is cost affordable. 
Observation 3: For an ordinary UE, limitation on the number of HARQ process is acceptable.

Observation 4: High-end UE is cost affordable.
For HARQ has valuable gain in NTN and the above analysis on different kinds of users, we propose
Proposal 1: HARQ is enabled in NTN with possible enhancements.
3 Conclusion

Based on the discussions in this paper we propose:
Observation 1: HARQ has valuable gain in NTN.
Observation 2: The only motivation of disabling HARQ in NTN is cost reduction.
Observation 3: For an ordinary UE, limitation on the number of HARQ process is acceptable.

Observation 4: High-end UE is cost affordable.
Proposal 1: HARQ is enabled in NTN with possible enhancements.
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