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1 Introduction
In RAN#86 meeting, a new SID was approved to enable NB-IoT/eTMC to support non-terrestrial networks (NTN) [1].
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
In this contribution, we would like to discuss NTN scenarios for NB-IoT.
2 Discussion
The study item description [1] indicates that the scenarios for NTN IoT should be based on the scenarios documents in TS 38.821 [3] table 4.2.1. Based on the NTN NR WID scope [2], scenario A, C1 and C2 are considered. RAN2 reconfirmed these scenarios and corresponding parameters in the last RAN2 meeting. 
Table 4.2-1: Reference scenarios

	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:

steerable beams
	Scenario C1
	Scenario D1

	LEO based non-terrestrial access network:

the beams move with the satellite
	Scenario C2
	Scenario D2


Whether to support both LEO and GEO based for NTN NB-IOT requires further investigation, since LEO based NTN can result in high mobility issue. The support of mobility management can greatly increase UE power consumption, which is not desirable in NB-IoT.
Proposal 1: The deployment scenarios to be supported in NTN NB-IoT needs discussion. .

NB-IoT air interface is based on E-UTRA specification. In order to reuse the existing technology, the service link for NTN NB-IoT should be based on E-UTRA NB-IoT specifications.

Proposal 2: The service link for NTN NB-IoT is based on E-UTRA NB-IoT air interface. 
Currently, NB-IoT is deployed in FDD. TDD was added in R15 but with a limited number of features. So it is proposed to consider only FDD for NTN NB-IoT.
Proposal 3: Consider only FDD mode for NTN NB-IoT.

3 Conclusion

In this contribution, we discussed the potential enhancements for connected mode UEs and have the following proposals:
Proposal 1: The deployment scenarios to be supported in NTN NB-IoT needs discussion. .
Proposal 2: The service link for NTN NB-IoT is based on E-UTRA NB-IoT air interface.
Proposal 3: Consider only FDD mode for NTN NB-IoT.
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