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1 Introduction

In this meeting, following contributions are submitted w.r.t the SLS simulation and calibration for NTN.

· R1-1901724 Simulation assumptions and scenarios in NTN, Nokia, Nokia Shanghai Bell

· R1-1901725 Large-scale channel model calibration in NTN, Nokia, Nokia Shanghai Bell

· R1-1901838 Consideration on the system simulation for NTN, ZTE

· R1-1903216 Link and system level performance evaluation for NR-NTN, THALES

Based on these contributions some key parameters are proposed for simulation assumptions. 
2 Key parameters for simulations

2.1 Terrestrial scenarios

Considering the application of NTN, following scenarios are defined in CM section:

· Dense urban

· Urban

· Suburban/Rural

But for simulation, considering the trade-off of works, maybe some typical scenarios with representative characteristics, e.g., number of paths and UE density , can be taken for evaluation, so 

Proposal 1: The following cases are considered as reference scenarios for simulations:
· Dense urban

· Urban

· Rural

2.2 Satellite constellation

For conducting the realistic simulation in NTN, especially with consideration of inter-satellite interference, handover, the well-defined satellite constellation are necessary. As a starting point, instead of provision of detailed parameters for complete constellation design, a single circular orbit plane with 2 satellites (with adjustable inter-satellite distance) can be provided as reference constellation for system calibration and simulation.
Proposal 2: A single circular orbit plane with 2 satellites (with adjustable inter-satellite distance) will be defined as reference constellation for system calibration and simulation.
2.3 Beam assumption

For NTN system, the coverage will be determined joint by the constellation as well as the beam design. For emulating the realistic coverage in simulation, different ways on how to define the beam parameters can be considered. As a starting point, the following two parameters are proposed to characterize the layout of beam at satellite side: 
1. Number of beams 
2. Bore-sight direction of each beam.
The corresponding footprint of each beam will be obtained directly based on simulation with consideration of the curvature of earth and above parameters

Moreover, RF parameters of satellite for transmission listed in Table 1 and Table 2 are proposed as a starting point and companies are encouraged to proposed values to complete the tables. 
Table 1 RF parameters of satellite for transmission 

	Parameters/Scenarios
	GEO
	LEO-1200
	LEO-600

	Satellite antenna pattern
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811

	Satellite antenna radius
	S-band
	[TBD] cm
	[TBD] cm
	[TBD] cm

	Satellite EIRP
	
	[TBD] dB
	[TBD] dB
	[TBD] dB

	Satellite antenna radius
	Ka-band
	[TBD] cm
	[TBD] cm
	[TBD] cm

	Satellite EIRP
	
	[TBD] dB
	[TBD] dB
	[TBD] dB


Table 2 RF parameters of satellite for reception
	Parameters/Scenarios
	GEO
	LEO-1200
	LEO-600

	Satellite antenna pattern
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811
	Section 6.4.1 in TR 38.811

	Satellite antenna radius
	S-band
	[TBD] cm
	[TBD] cm
	[TBD] cm

	Satellite Noise Figure
	
	[TBD] dB
	[TBD] dB
	[TBD] dB

	Satellite antenna radius
	Ka-band
	[TBD] cm
	[TBD] cm
	[TBD] cm

	Satellite Noise Figure
	
	[TBD] dB
	[TBD] dB
	[TBD] dB


Proposal 3: Layout of beam at satellite side will be defined by following parameters.
· Number of beams 

· Bore-sight direction of each beam.

2.4 UE assumption

For conducting the simulation, proper assumptions for UE are also discussed with agreed parameters listed in Table 3. Here the ideal beam tracking for VSAT refers that the UE can always adjust its bore-sight direction of beam towards to the associated serving satellite.
Table 3 UE assumption for simulation

	Parameters/Frequency 
	Ka-band
	S-band

	Terminal antenna type
	VSAT
	co-phase antenna array defined TR 38.811

	Terminal receive antenna gain
	39.7 dBi
	Defined in 38.901

	Antenna pattern
	Defined in TR38.811
	Defined in 38.901

	Terminal noise figure
	1.2 dB
	9 dB

	UE condition 
	100% Outdoor UE with uniform distribution within the simulated area, ideal beam tracking for VSAT


Proposal 4: UE assumption listed in Table 3 is considered for simulation.
2.5 Additional component of CM

For the propagation of NTN, in additional to the large and small scale fading, influence from others, e.g., atmosphere, troposphere, should also be considered. According to the offline discussion, the following principles on how to introduce these additionally component in simulation are agreed. 
Table 4 Principle of usage for additional component of CM in simulation 

	Atmospheric loss
	Mandatory for Ka-band

	Tropospheric scintillation
	Mandatory for Ka-band
Mandatory for low elevation angle, e.g. below 10(

	Ionospheric scintillation
	Mandatory for S-band
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 if latitude is within ±20(, S4=0.7 for latitude above 60(,

S4=0 for other latitude )

	Rain and cloud loss
	Not considered for both Ka and S band.

	Faraday rotation
	Mandatory for S-band


Proposal 5: Additional components of CM based on the principle listed in Table 4 are considered for SLS simulation.
2.6 Metric 

Similar as traditional channel model calibration for terrestrial system, CDF of geometry and coupling loss of all simulated UE will be used as metric for NTN channel model calibration without consideration of small scale channel.
Proposal 6: Following metrics will be used for channel model calibration:
· CDF of geometry with noise and inter-satellite/beam interference

· CDL of Coupling loss
2.7 Others

· Impacts of feeder link

For the application of transparent satellite, companies are proposed to consider the impacts on the signal due to the transmission via the feeder link, e.g., Doppler shift, within the performance evaluation for serving link. However, in a first time, it is proposed that following impacts will be not considered since all of them can be considered negligible or compensable: 
· Doppler shift 

· Noise 

· Phase noise
Proposal 7: Following impacts of feeder link will not be considered for evaluation of serving link based on transparent satellite:
· Doppler shift 

· Noise 

· Phase noise
· Wrap around issues
In the SLS for terrestrial system with typical layout, e.g., 19-sites with 57 section, the wrap around method is usually implemented. For NTN simulation, since the aforementioned layout is not available now, companies are encouraged to check how to implement the wrap around-alike methods to emulate the more realistic interference in in the case with single and two satellite cases, respectively.
Proposal 8: Clarification on the implementation of wrap-around on following cases should be provided for SLS:
· Single satellite case

· Two satellite case
