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In RAN1 #96bis meeting [1] [2], there were some discussions on simulation assumption for calibration purpose and performance evaluation purpose. However, still there are many parameters to be determined for evaluation. 
In this contribution, we provided the purposed parameters setting and related technical analysis.
Discussion 
Regarding the simulation scenarios, scenario A(GEO – transparent), C2 (LEO – transparent – moving beams) and D2 (regenerative – moving beams) were prioritized. Among the identified scenarios, there are some common parameters, which are suitable for all scenarios; furthermore, there are some scenario specific parameters, which could be adapted to different scenario. Another issue is how to differentiate calibration simulation and evaluation simulation. In our view, calibration simulation is highly relevant with performance evaluation, where the most of parameters setting should be same.
System level simulation assumption  
For system level simulation, we can divide the parameters setting into two tables，in which one table is basic calibration set, and another is additional set for performance evaluation. Moreover, some common setting should be assumed for each scenario.
Regarding the common parameter setting, the following table can be considered. 

   Table 1: common parameter for calibration simulation
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	S-band / Ka- Band

	Maximum Bandwidth per beam for DL 
	S-band : 20Mhz
Ka band : 400Mhz or 200Mhz

	Maximum Bandwidth per beam for UL
	S-band : 20Mhz
Ka band : 400Mhz or 200Mhz

	Satellite polarization configuration
	Single polarization 

	Antenna port 
	1 TX, 1RX

	Number of beams
	8

	Frequency re-use factor
	4

	Deployment scenarios
	Baseline : Rural

	UEs outdoor/indoor distribution
	100% outdoor distribution for UEs

	UEs coverage distribution
	10 UEs per beam with uniform distribution  

	Metrics for calibration
	Baseline: Coupling loss, Geometry




   Table 2: common parameter for performance simulation
	UE attachment
	Geometry based 

	Receiver
	MMSE 

	CSI reference signals configuration
	1 port CSI-RS, period=20ms

	Scheduler
	PF

	Traffic model
	FTP model 1

	Metrics for performance evaluation
	Baseline: UE throughput (5%, 50%, 95%)	



Proposal 1: Adopt table 1 and table 2 for NTN evaluation.

Besides above tables, there are some controversial parameters to be discussed.

· Beam layout 
One issue in beam layout is how to define the beam pattern and the inter-beam distance. If fixing the inter-beam distance, beam pattern for each beam will be different for different bore-sight. If using the fixed beam pattern in different bore-sight, actual beam coverage will be different in the ground. Before we make the decision to use fixed inter-beam distance or using fixed bore-sight for each beam, this relationship between beam pattern and cell size should be clarified.
Regarding the beam shape in ground, the hexagonal cell layout is used in the terrestrial network. Naturally, the hexagonal beam layout can be applied in non-terrestrial network. However, in non-terrestrial network, in order to reduce the Doppler shift impact due to beam moving, it is often proposed that the cell shape in each beam is flat, where the distance along the beam moving direction is shorter than the distance crossing the moving direction. In real deployment, the impact of Doppler layout should be minimized. Then we propose the hexagonal cell layout and rectangle beam layout can be assumed as both candidates for performance evaluation.
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  Figure 1: Rectangle based beam layout 


Proposal 2: Support hexagonal beam layout and rectangle beam layout for performance evaluation.

· Satellite parameters setting 
For satellite parameter setting, one big issue is how to plan the beam size. It is related to link budget, performance requirement and deployment cost. Smaller beam size, higher operation cost. Hence, we need reasonable analysis for possible system configuration. 
In the table 3-4, we provide the antenna parameters of satellite. Due to more bandwidth resources in Ka band, the performance evaluation in Ka band is preferred. 
 Table 3: Example of satellite parameters for downlink transmissions
	Satellite orbit
	GEO
	LEO-1200
	LEO-600

	Equivalent satellite antenna aperture
	5 m
	0.5 m
	0.5 m

	Satellite altitude
	35’786 km
	1’200 km
	600 km

	Satellite EIRP
	40 dBW/MHz
	12 dBW/MHz
	6 dBW/MHz

	Satellite beam diameter
	Hexagonal beam
	400 km
	100 km
	60 km

	
	Rectangle beam
	1600*400 km
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	240*60 km
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Table 4: Example of satellite parameters for uplink reception
	Parameters/Scenarios
	GEO
	LEO-1200
	LEO-600

	Equivalent satellite antenna aperture 
	5 m
	0.5 m
	0.5 m

	G/T
	21 dB K-1
	12 dB K-1
	12 dB K-1



Proposal 3:  Adopt table 3 and table 4 as satellite parameter set for performance evaluation.

· UE parameters setting 
 For UE parameter setting, it depends on UE type, carrier band and antenna size. 
 
 Table 5: Example of UE transmission parameters  
	Equivalent satellite antenna aperture 
	Ka-band
	0.5 m VSAT

	
	
	GEO
	LEO-1200
	LEO-600

	UE EIRP density 
	
	28 dBW/MHz
	10 dBW/MHz
	4 dBW/MHz


	
Table 6: Example of UE receiver parameters 
	Equivalent satellite antenna aperture (Note1)
	Ka-band
	0.5 m VSAT

	G/T
	
	10 dB K-1




Proposal 4:  Adopt table 5 and table 6 as UE parameter set for performance evaluation.

·  Channel model
Since the coverage in NTN network is very critical, we don’t think NLOS case is a main scenario due to limited link budget, even in low frequency band. In this sense, LOS based channel model should be prioritized. 

Proposal 5:  Use the LOS based channel model for performance evaluation.
	

Conclusions
In this contribution, we analyzed the deployment scenario and provided our views on simulation assumptions.
Proposal 1: Adopt table 1 and table 2 for NTN evaluation.
Proposal 2: Support hexagonal beam layout and rectangle beam layout for performance evaluation.
Proposal 3: Adopt table 3 and table 4 as satellite parameter set for performance evaluation.
Proposal 4: Adopt table 5 and table 6 as UE parameter set for performance evaluation.
Proposal 5: Use the LOS based channel model for performance evaluation.
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