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In the RAN#86 plenary meeting, a study item for Rel.17 NBIoT/eMTC support for NTN was approved. One of the objective is to specify the following enhancements to NBIoT/eMTC on NTN.

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, detailed considerations of potential NBIoT/eMTC enhancement for NTN, especially HARQ enhancement are presented.

Discussion
HARQ enhancement on IoT NTN
For the long satellite round trip delay, there are a lot of HARQ enhancement solutions proposed in NR NTN. One solution is to increase the number of HARQ processes to match the longer satellite round trip delay to avoid stop-and-wait in HARQ procedure.
However, HARQ process number is not only determined by the round trip delay but also by the HARQ soft buffer size. In NR, the number of HARQ processes can be configured up to 32, not the required 600 or 50 for GEO and LEO for the round trip delay. For NBIoT and eMTC, considering the HARQ soft buffer size, the typical traffic model (e.g., small and infrequent data transmissions), and IoT NTN use case (e.g., typically delay tolerant case), the HARQ process number can be maintained the same as legacy for both eMTC and NBIoT.
Proposal 1: The HARQ process number can be maintained the same as legacy for both eMTC and NBIoT.
Another solution is to disable UL HARQ feedback to avoid stop-and-wait in HARQ procedure and rely on RLC ARQ for reliability. From NR NTN study, HARQ feedback process disabling is configured per UE and per HARQ process. However, for ensuring the efficiency and reliability of transmission carrying the signaling, e.g., RRC configuration/MAC CE command, at least one HARQ process with feedback should be kept. For NBIoT, there are only up to 2 HARQ process number, it is not necessary to support disabling HARQ due to limited avaiable HARQ process number,  while for eMTC, there are up to 8 HARQ process number for FDD CE mode A and up to 2 HARQ process number for FDD CE mode B in Rel.13, disabling HARQ process and corresponding HARQ codebook feedback enhancement can be for further study.
Proposal 2: At least for NBIoT NTN, disabling HARQ is not supported.

Conclusions
In this contribution, considerations of HARQ enhancement for IoT NTN are provided. The following proposals are given.
Proposal 1: The HARQ process number can be maintained the same as legacy for both eMTC and NBIoT.
Proposal 2: At least for NBIoT NTN, disabling HARQ is not supported.
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