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Introduction
A new SI towards a submission of NR NTN and IoT NTN to ITU-R as the IMT-2020 satellite component was approved in [1]. In previous meetings, the evaluation methodology and assumptions have been agreed [2].
In this contribution, we present our self-evaluation results for NR-NTN.

Discussion
 As indicated in the SID, the self-evaluation results against technical performance requirements for eMBB-s as defined in Report ITU-R M.2514 should be provided, including:
· Peak data rate
· Peak spectral efficiency
· User experienced data rate
· 5th percentile user spectral efficiency
· Average spectral efficiency
· Area traffic capacity
· Latency, including user plane latency and control plane latency
· Energy efficiency, including both network and device
· Mobility
· Mobility interruption time


Average spectral efficiency
The average spectrum efficiency is calculated as:




whereis the number of the beams，is the number of received bits by the User i，N is the number of users within a beam，W is the channel bandwidth and T is the transmission time。

5%-tile user spectral efficiency
The user spectral efficiency is calculated as:


User experienced data rate
User experienced data rate is calculated as  where SEuser is the 5%-tile user spectral efficiency and W is the channel bandwidth.
Area traffic capacity
Area traffic capacity is calculated as  where SEavg is the average spectral efficiency. 

The CDF of the user spectral efficiency is illustrated in figure 1 and figure 2 for DL and UL respectively for FRF=1 and FRF=3 case. The detailed evaluation assumption can be found in the appendix.
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Figure 1: CDF of the user spectral efficiency for DL
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Figure 2: CDF of the user spectral efficiency for UL

The evaluated results for the user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity are illustrated in table 1 and table 2 below:
Table 1: Evaluation results for DL
	DL/UL
	Performance metric
	Overhead
	ITU Requirement
	FRF=1
	FRF=3

	DL
	5th percentile user spectral efficiency（bit/s/Hz）
	14%
	0.03
	0.022
	0.13

	
	User experienced data rate（Mbit/s）
	14%
	1
	0.66
	1.33

	
	Average spectral efficiency（bit/s/Hz）
	14%
	0.5
	0.37
	1.59

	
	Area traffic capacity
（kbit/s/km2）
	14%
	8
	7.93
	11.23




Table 2: Evaluation results for UL
	DL/UL
	Performance metric
	Overhead
	ITU Requirement
	FRF=1
	FRF=3

	UL
	5th percentile user spectral efficiency（bit/s/Hz）
	8%
	0.003
	0.009
	0.05

	
	User experienced data rate（Mbit/s）
	8%
	0.1
	0.28
	0.53

	
	Average spectral efficiency（bit/s/Hz）
	8%
	0.1
	0.18
	0.69

	
	Area traffic capacity（kbit/s/km2）
	8%
	1.5
	3.79
	4.89


Observation 1: At least for the FRF= 3 case, the ITU-R required user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity can be satisfied.

Conclusions
In this contribution, we present our evaluation results for user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity. We have the following observation based on our results:
Observation 1: At least for the FRF= 3 case, the ITU-R required user experienced data rate,	5th percentile user spectral efficiency, average spectral efficiency and area traffic capacity can be satisfied.
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Annex
Table 3: parameter assumption for system-level simulation
	Satellite orbit
	LEO-600

	Satellite altitude
	600 km

	Satellite antenna pattern
	Section 6.4.1 in 38.821

	Satellite antenna polarization
	Circle 

	Satellite antenna number
	1 Tx / 1 Rx per beam

	3 dB beam width
	4.41 degrees

	Satellite EIRP density
	34 dBW/MHz

	Satellite antenna gain
	30 dBi

	Satellite G/T
	1.1 dB/K

	Central beam center  elevation
	90 deg

	UE EIRP
	23dBm

	UE anntenna type
	Handheld, (1,1,2) with omni-directional antenna element

	UE antenna polarization
	Linear: +/- 45deg X-pol

	UE Rx Antenna gain 
	0 dBi

	UE antenna temperature
	290 K

	UE noise figure
	7 dB

	FRF
	1 or 3

	Carrier frequency
	2 GHz

	SCS
	15 kHz

	System bandwidth
	DL:30 MHz
UL:1.44MHz

	Scenario
	Rural-eMBB-s

	UE deployment
	100% outdoor and uniformly distributed over the area

	LOS condition
	100% LOS

	Spot beam pattern and frequency reuse factor
	Hexagonal pattern, 19 inner beams,
Total beams: 61 beams for FRF=1,
 127 beams for FRF=3.

	UE density
	10 UEs per beam

	UE mobility 
	0 (Stationary)

	Satellite mobility
	0
 (Doppler spread is assumed to be compensated)

	Large scale channel model
	 large scale model of Section 6.6 in 38.811 

	Traffic model
	Full-buffer

	Transmission scheme
	One layer

	Overhead
	DL: 0.14/UL: 0.08
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