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Introduction
The study item description of NB-IoT/eMTC support for NTN was provided in [1]. One objective of this study item is to study and recommend necessary changes to support NB-IoT/eMTC over satellite, where the conclusions in [2] should be reused as much as possible. 

In this contribution, we provide our views on the potential enhancement for NB-IoT/eMTC over satellite.
Discussion
Many IoT devices are deployed in remote areas with the lack of cellular coverage. Usually, these IoT devices are deployed with NB-IoT or eMTC technologies. To facilitate the connectivity of these IoT devices, a cellular connection via satellite coverage is a good fit due to the large coverage of satellite. This motivates the study of enhancement on NB-IoT/eMTC technologies for their connection over satellite. 

Some potential areas for enhancement are listed in study item description [1], where the RAN1 related topics include 
· Aspects related to random access procedure/signal
· Mechanisms for time/frequency adjustment including Timing Advance and UL frequency compensation indication
· Timing offset related to scheduling and HARQ-ACK feedback
· Aspects related to HARQ operation

To limit the scope of this study item, it is a working assumption [1] that UE has GNSS capability. With this assumption, a UE is able to estimate and pre-compensate timing and frequency offset with sufficient accuracy for uplink transmission. Hence, in our view, no new PRACH sequence or format beyond existing ones for NB-IoT/eMTC is needed. 

The large propagation delay between a satellite and a UE (on the ground) results in a very large timing advance value if the UE is connected with the satellite. This requires enhancement on the existing timing adjustment schemes for NB-IoT/eMTC. Furthermore, with the fast movement of a non-geostationary satellite, the timing advance value for a UE keeps changing. The continuous maintenance of each UE’s timing advance value is another aspect to be enhanced.

We think the above timing and frequency synchronization issues exist in NR over NTN as well. While the solutions for these issues are being examined in the work item of NR over NTN, those solutions are likely to be leveraged for NB-IoT/eMTC over satellite. 

The network scheduling will be affected by the large propagation delay in NTN. Although the scheduling mechanism in NR is different from that in NB-IoT/eMTC, we think the principle of introducing a timing offset for scheduling could be applied for both cases. Some details may be discussed in this study item.

The HARQ operation will also be affected by the large propagation delay in NTN. In this aspect, we think at least some of the solutions designed in NR over NTN (e.g., disabling HARQ feedback) could be considered in NB-IoT/eMTC as well. Hence, we have the following proposal:

Proposal 1: Reuse as much as the schemes developed in NR over NTN for NB-IoT/eMTC over satellite. 

Conclusion
In this contribution, we provided our views on the potential enhancement for NB-IoT/eMTC over satellite. Our proposal is as follows: 

Proposal 1: Reuse as much as the schemes developed in NR over NTN for NB-IoT/eMTC over satellite.
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