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Based on SID RP-193235[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
NOTE 1: This first objective will be based on the scenarios documented in TR 38.821.
NOTE 2: UE mobility assumptions follow terrestrial NB-IoT/eMTC assumptions.

According to this objective, we anlayzed and prosented our views about potential application scenarios for eMTC and NB-IoT over NTN. 
Discussion 
0. Satellite related parameters configuration
In general, MTC deployment is targeted to provide wide coverage, especially for non-terrestrial network. Then the minimal beam footprint size should not be less than 100km. Regarding GEO and LEO deployment option, typically both scenarios should be supported, where for GEO case, the beam coverage is larger and beam mobility issue can be avoided, but for LEO, link budget is more optimistic. For sake of deployment flexibility, earth fixed beam and moving beam can be considered both. In sum, table 1 summarized our initial thinking to satellite parameters configuration.    
Table 1 satellite parameters configuration for IoT NTN
	
	GEO
	LEO

	Satellite altitude
	35786km
	1200/600 km

	Beam diameter
	>300km
	>100km

	Beam type
	Earth fixed beam
	Steerable beam and moving beam

	Frequency reuse mode for adjacent beam/cells
	FDM 
	FDM

	Antenna port
	1
	1



Proposal 1: Take into account the table 1 on satellite parameters configuration for NB-IoT/eMTC over NTN.

0. UE parameters configuration   
For NTN IoT UE, power consumption and UE complexity should be controllable. In order to reduce power consumption and UE cost, only one anchor carrier can be assumed for satellite IoT device. Table 2 summarized our initial thinking on UE parameters configuration.

Table 2 UE parameters configuration for IoT NTN
	
	eMTC
	NB-IoT

	Transission power
	23/20 dBm 
	23/20 dBm

	Duplex mode
	FD-FDD
HD-FDD
	HD-FDD

	TX/RX Antenna port
	1
	1

	Anetnna type
	Linear polarization
Omnidirectional antenna
	Linear polarization
Omnidirectional antenna

	Bandwidth 
	1.4Mhz 
	200Khz
Only one anchor carrier is considered.



Proposal 2: Take into account the table 2 on UE parameters configuration for NB-IoT/eMTC over NTN.

0.   Targeted scenarios   
[bookmark: _GoBack]For satellite IoT case, one obvious advantage over terrestrial IoT is wide coverage, which may lead to less network cost and simplified deployment. In general, Satellite IoT may provide more diverse traffic services due to more wide deployment, but the transmission latency will be increased. Of course, in most of case, it is not critical. If keeping same transmission power for IoT device, link budget will be determined by satellite parameters configuration. Since in LEO case, the path loss is better compared to GEO case and also satellite moving is challenaging, so quick compeletion of data packet is preferred, and finally, better link budget of LEO case is expected to speed up data packet delievery. Regarding frequency band, L, S or C band can be considered. From path loss perspective, C band is only applicable for LEO case. For UE speed, in general GEO IoT will provide larger coverage, e.g high speed train monitoring. So the UE speed can be targetted to up to 300 km/h for GEO. In sum, table 3 listed a few parameters related to application scenarios. 

Table 3 Some scenario related parameters configuration for IoT NTN
	
	GEO
	LEO

	UE speed
	Up to 300km/h
	Up to 120km/h

	Link budget target
	Can be less than -10dB
	Not less than -5dB

	Frequency band
	S or L band
	C or S band



Proposal 3: Take into account the table 3 on scenario configuration for NB-IoT/eMTC over NTN.

Conclusion
In this contribution, we analzyed typical scenarions and related parameters for NB-IoT and eMTC over satellite. In sum, three tables are shown as follows:
Proposal 1: Take into account the table 1 on satellite parameters configuration for NB-IoT/eMTC over NTN.
Proposal 2: Take into account the table 2 on UE parameters configuration for NB-IoT/eMTC over NTN.
Proposal 3: Take into account the table 3 on scenario configuration for NB-IoT/eMTC over NTN.
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