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1 Introduction

In RAN#86 e-meeting, the SI of “New Study WID on NB-IoT/eTMC support for NTN” was approved and the SID was updated 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.

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 defined. 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. The IoT application is normally delay insensitive. 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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