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1 Introduction

In RAN#86, a new study item on NB-IoT/eMTC support for NTN [1] has been approved and the intention is trying to reuse the NR NTN study and conclusions in TR 38.821. In this contribution, we provide our views on scenarios for NB-IoT and eMTC in NTN.
2 Discussion 
In the ongoing NR NTN WI [2], it is clearly stated that UEs with GNSS capabilities are assumed, and in RAN1/RAN2’s discussion on RACH procedure, companies are mainly considering the solutions for UEs with pre-compensation of timing and frequency offset capabilities using GNSS. While this assumption is realistic for most eMBB NR UEs, we doubt if the same assumption could be applied to NB-IoT UEs or eMTC UEs, even though the following note has been captured in the SID.

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.

NB-IoT and eMTC UEs are typically featured as low cost and low complexity. The cost is reduced in many ways, e.g. reduced bandwidth, half-duplex, reduced HARQ processes, etc. We believe that mandating GNSS capabilities for each NB-IoT and eMTC UEs will increase the device cost and thus would be harmful for massive deployment.

Secondly, power saving is an essential requirement for NB-IoT and eMTC. For some NB-IoT devices, the battery life is expected to be even a few years. Adding GNSS module to the device would inevitably increase UE’s power consumption and reduce the battery life.

Thirdly, GNSS may not always function well for NB-IoT and eMTC. For example, in some mining scenarios, it is very unlikely that devices can receive the enough GPS signals, which will make UE fail to acquire its location. Procedures design should not rely on UE’s location, otherwise it will cause connection failure.
Based on above concerns, we think that GNSS capability is not a realistic assumption for NB-IoT and eMTC UEs. Solutions in NTN should not be developed based on this assumption.    
Proposal 1 GNSS capability is not assumed for NB-IoT and eMTC UEs in NTN.
Regarding NTN scenarios, the current NR NTN WI supports both GEO and LEO and UE’s performance in GEO and LEO can be different in many aspects. For example, GEO has much larger propagation delay and longer service latency than GEO, while LEO will introduce more frequent UE handovers. For NB-IoT and eMTC, long latency in GEO may not be a big issue as most targeted services are not delay-sensitive. Frequent handover in LEO might be a bit challenging for NB-IoT and eMTC, as NB-IoT and eMTC UEs are typically slow-moving or even stationary and thus mobility management has not been fully developed in the past. On the contrary, GEO can offer comparable mobility performance as TN case and due to much larger cell coverage than TN, there is almost no handover to be expected for NB-IoT and eMTC UEs.

In light of above analysis, we think it would make sense to prioritize the work on GEO scenario to make NB-IoT and eMTC work in NTN, and to consider LEO scenarios in later releases.    
Proposal 2 GEO scenario is prioritized in Rel-17 for NB-IoT and eMTC in NTN.
3 Conclusion
Based on the discussion in section 2 we have following proposals: 
Proposal 1
GNSS capability is not assumed for NB-IoT and eMTC UEs in NTN.
Proposal 2
GEO scenario is prioritized in Rel-17 for NB-IoT and eMTC in NTN.
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