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1. Introduction
At the 3GPP TSG RAN meeting #86 new study item (SI) on NB-Io/eMTC support for Non-Terrestrial Network (NTN) was approved in [1]. This SI aims to evaluate and confirm solutions to address the minimum necessary specifications for NB-IoT and eMTC. One of the objectives which is related to RAN1 is to identify scenarios applicable to NB-IoT/eMTC based on the scenarios documented in TR 38.821 [2] considering the following.
· Bands of interest in sub 6 GHz
· Device type with PC3 or PC5 (LEO and GEO) 
· Satellite constellation orbit LEO and GEO 
· Transparent payload
· UE mobility assumptions follow terrestrial NB-IoT/eMTC
In this contribution details on scenarios for NB-IoT and eMTC NTN are presented focusing on the differences with scenarios specified for NR NTN in [2].
2. Discussion
In the NR NTN SI [2] multiple scenarios for NR NTN were specified for S-band and Ka-band. Since frequency range corresponding to Ka-band is not supported for LTE, scenarios for S-band are only applicable for NB-IoT/eMTC over NTN. One of the main differences between NR NTN and NB-IoT/eMTC NTN is UE characteristics. According to [1] device type corresponding to power class 3 and power class 5 should be considered for this SI for LEO and GEO satellites. Since satellites may be equipped with circularly polarized antenna 3 dB loss is expected for a UE which is equipped with single linearly polarized antenna. However, since it is a common case for NB-IoT and eMTC devices we propose to consider UEs with single linearly polarized antenna for UL and DL. 
For NB-IoT and eMTC devices additional constraints on maximum channel bandwidth are specified in order to reduce device cost. For UL evaluations lower transmission bandwidth can be assumed comparing to supported channel bandwidth due to total transmission power constraint, for example 2 PRBs can be assumed for eMTC and single tone transmission with 15 kHz bandwidth can be considered for NB-IoT. Since DL usually corresponds to higher transmission power and SNR values comparing to UL, DL can use full available channel bandwidth which is 1 PRB for NB-IoT and 6 PRBs for eMTC. 
[bookmark: _Hlk54362226]Since lower data rates with worse link budget is applicable for NB-IoT and eMTC scenarios comparing to NR, where higher data rates are expected, satellites for NB-IoT and eMTC service can be equipped with smaller antennas. Thus, set 2 of satellite antenna parameters specified for NR in [2] can be used for NB-IoT and eMTC NTN. If input from satellite communication companies with new set of satellite antenna parameters is available, then it can be used in RAN1 for the NB-IoT/eMTC SI. 
Proposal: 
· Scenarios for S-band with LEO and GEO satellite orbits from TR 38.821 are used for NB-IoT/eMTC NTN SI considering at least the following changes
· Power class 3 and power class 5 UE equipped with single Tx/Rx antenna with linear polarization
· Channel bandwidth for DL transmission: 180 kHz for NB-IoT (1 PRB) and 1.080 MHz for eMTC (6 PRBs)
· Channel bandwidth for UL transmission: 15 kHz for NB-IoT (single tone) and 360 kHz for eMTC (2 PRBs)
· Set 2 of satellite antenna parameters specified for NR in TR 38.821 can be used
3. Conclusion
In this contribution details on scenarios for NB-IoT and eMTC NTN were discussed. The following proposal is made.
Proposal: 
· Scenarios for S-band with LEO and GEO satellite orbits from TR 38.821 are used for NB-IoT/eMTC NTN SI considering at least the following changes
· Power class 3 and power class 5 UE equipped with single Tx/Rx antenna with linear polarization
· Channel bandwidth for DL transmission: 180 kHz for NB-IoT (1 PRB) and 1.080 MHz for eMTC (6 PRBs)
· [bookmark: _GoBack]Channel bandwidth for UL transmission: 15 kHz for NB-IoT (single tone) and 360 kHz for eMTC (2 PRBs)
· Set 2 of satellite antenna parameters specified for NR in TR 38.821 can be used
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