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Introduction
The study on NB-IoT and eMTC over Non-Terrestrial Networks (NTNs) is approved in [1]
	This Study will evaluate and confirm solutions to address the minimum necessary specifications for NB-IoT and eMTC according to the following objectives. 
The first objective of this Study is to identify scenarios applicable to NB-IoT/eMTC [RAN1, RAN2], including:
-	Bands of interest in sub 6 GHz
-	Device type with PC3 or PC5 (LEO and GEO) 
-	Satellite constellation orbit LEO and GEO 
-	Transparent payload.
-	Link budget
NOTE 1: This first objective will be based on the scenarios documented in TR 38.821.
NOTE 2: UE mobility assumptions follow terrestrial NB-IoT/eMTC assumptions.

The second objective is, for the above identified scenarios, to study and recommend necessary changes to support NB-IoT and eMTC over satellite, reusing as much as possible the conclusions of the studies performed for NR NTN in TR38.821. This objective will address the following items: 
-	Aspects related to random access procedure/signals [RAN1, RAN2]
-	Mechanisms for time/frequency adjustment including Timing Advance, and UL frequency compensation indication [RAN1, RAN2]
-	Timing offset related to scheduling and HARQ-ACK feedback [RAN1, RAN2]
-    Aspects related to HARQ operation [RAN2, RAN1]
-	General aspects related to timers (e.g. SR, DRX, etc.) [RAN2]
-	RAN2 aspects related to idle mode and connected mode mobility [RAN2]
-	RLF-based for NB-IoT
-	Handover-based for eMTC
-	System information enhancements [RAN2]
-	Tracking area enhancements [RAN2]

NOTE 3: 	GNSS capability in the UE is taken as a working assumption in this study for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.
Recommendations for NB-IoT and recommendations for eMTC will be documented in the conclusions.


In this contribution, we share our initial views on aspects related to HARQ operation in IOT NTN.

[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Extension of HARQ process number
In RAN1#102e, the following agreement on extension of HARQ process number has been achieved in NR NTN.
	Agreement:
The extension of maximal HARQ process number can be considered with following assumptions:
· The maximal supported HARQ process number is up to 32.
· FFS: Support on the maximal HARQ process number is up to UE capability
· Minimizing the impacts on specification and scheduling



In the existing specifications, NB-IOT UE supports only two HARQ processes at most. Payload for IoT UE is small and repetition are utilized to guarantee the coverage. The duration time for transmission of one packet could be large according to the repetition number. This will reduce the ratio of time for HARQ stalling over time for transmission and mitigate the impact of the HARQ stalling. Furthermore, in our view, the impact of extension of HARQ process number on data rates is marginal due to the NB-IoT processing delay for NPDSCH/NPUSCH and UL HARQ feedback processing. Reducing processing delay would require more capable DSP which would have significant impact on baseband cost in device. Therefore, extension of HARQ process number may not be needed given that the delay and data rate are not that critical for IoT applications.
Proposal 1: Number of HARQ process should be kept in IOT NTN.

Disabling/enabling HARQ feedback
In RAN1#102e, the following agreement on disabling/enabling HARQ feedback has been achieved in NR NTN [2].
	Agreement:
Enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signaling



Disabling/enabling HARQ feedback wouldn’t cause UE complexity increasing, and can save UE power consumption which is very beneficial for IOT device. Furthermore, the specification impact of introducing disabling/enabling HARQ feedback is very small. The specification impact introducing a higher layer configuration for disabling of HARQ feedback. In our view, disabling/enabling HARQ feedback should be considered for IOT NTN.
Proposal 2: Disabling/enabling HARQ feedback should be considered for IOT NTN.

Conclusion
As summary, we have the following proposals.
Proposal 1: Number of HARQ process should be kept in IOT NTN.
Proposal 2: Disabling/enabling HARQ feedback should be considered for IOT NTN.
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