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1. [bookmark: _Ref18181]Introduction
In RAN#86 meeting, the SI for IoT-NTN [1] has been endorsed with following items for HARQ: 
-	Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]
-  Aspects related to HARQ operation [RAN2, RAN1]
In this contribution, several issues related to HARQ are discussed.
1. Discussion on necessity for HARQ enhancement
In NR-NTN discussion, several aspects are proposed to be enhanced transmission with consideration on the impact of larger RTT over satellite. For the IoT case, from geometric perspective, similar issue is also suffered for this application, but w.r.t whether introduce additional enhancement, it should be checked per cases. More specifically,
· Disable/enable HARQ-ACK feedback
In NR-NTN, the HARQ-ACK feedback can be disabled/enabled by higher layer configuration to enable the continuous scheduling with limited HARQ process, especially for GEO. Meanwhile, as another benefits, the performance can be improved to enable the blind transmission by harvesting the time diversity gain. However, for IoT-NTN, since the target throughout is pretty lower as agreed in Table 1. Then, the necessity for disabling the HARQ feedback is questionable.
[bookmark: _Ref61370952]Table 1 KPI Assumption for IoT-NTN [2]
	Usage scenarios
	Experience data rate (note 2)
	Overall UE density per km2
	Activity factor (note 3)
	Max UE speed
	Environment

	
	DL
	UL
	
	
	
	

	IoT connectivity (note 4)
	2 kbps
	10 kbps
	400
	1,00%
	0 km/h
	Extreme coverage


Meanwhile, as typical configuration for each IoT transmission, the repetition number will be larger for both NB-IoT and eMTC. Then, the needs for enable the quick blind transmission is also limited since the repetition gain by combing two transmission is marginal. 
Observation 1: Disable/enable HARQ-ACK feedback may not needed for IoT-NTN.
· HARQ process number
In NR-NTN, enlarging the HARQ process is mainly to enable the continuous scheduling from BS side to ensure the large throughput. But for IoT application, as mentioned above, the needs to support high data rate is lower. Meanwhile, for NB-IoT device, if the more HARQ process is enabled, additional requirements for the buffer size should be evaluated.  For the eMTC case, 8 HARQ processes for eMTC are already supported by Release 16, and in the ongoing enhancement for Release 17, additional enhancement to enable the 14 HARQ processes is already done [3]. Then, for the application over NTN, additional optimization can be deprioritized if no further requirement of data is defined.
Observation 2: HARQ process number for NB-IoT/eMTC in terrestrial network can be reused for IoT-NTN
Proposal 1: HARQ enhancement for IoT-NTN may not be needed unless high requirement on the throughput is defined. 
· Performance enhancement
According to the analysis in [4], too large coupling loss and too low CNR are found. Taking the coupling loss distribution in Figure 1 and Figure 2 as examples, where Set-1, Set-2, Set-3, and Set-4 are 4 parameter sets suggested in [5] and [6], the LoS probability of the UE in urban scenario is assumed according to the Table 6.6.1-1 in [5]. It can be found that a large number of UEs experience a CL larger than 164 dB. The CLs of about 50% GEO UEs are larger than 164 dB, and the CLs of about 30% LEO-600 UEs are larger than 164 dB.
Such large coupling loss is not expected by NB-IoT and eMTC devices, thus performance enhancement, e.g., higher repetition number or more suitable MCS, on data transmission should be considered if these parameter sets are supported. 
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[bookmark: _Ref20878]Figure 1  GEO_ubran
	[image: ]
[bookmark: _Ref20881]Figure 2  LEO-600_urban  


Proposal 2: Enhancement on data transmission should be considered if scenarios with too large coupling loss and too low CNR are supported.
1. Conclusions
In this contribution, discussion of the enhancement on HARQ for IoT-NTN is conducted with following observations and proposals:
Observation 1: Disable/enable HARQ-ACK feedback may not needed for IoT-NTN.
Observation 2: HARQ process number for NB-IoT/eMTC in terrestrial network can be reused for IoT-NTN
Proposal 1: HARQ enhancement for IoT-NTN may not be needed unless high requirement on the throughput is defined. 
Proposal 2: Enhancement on data transmission should be considered if scenarios with too large coupling loss and too low CNR are supported.
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