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Introduction

In the previous RAN4 meeting, there were some discussions for NTN gNB class and however there are still some remaining issues for further discussion, therefore in this contribution, we want to share some further inputs on those issues. 
Discussion 
2.1. BS class 

In the previous RAN4 meetings, there were some discussions on NTN BS class, however there are no much consensus reached due to the potential unclear RF requirements for GEO, LEO600KM and LEO1200KM.
Agreement:
It’s FFS whether separate NTN gNB classes needed or not for Rel-17 which pending on further check on the RF requirements.

If no difference observed from RAN4 RF requirements perspective, then only single NTN BS class will be introduced as wide area BS.

All NTN BS classes can be potentially considered equivalent as to Wide Area BS (e.g. if all classes have the same requirements).
At least introduce NTN BS class with wide coverage

The Classes intended to be used for differentiate the RF requirements.

Below candidate NTN gNB class can be considered as starting point:

GEO, LEO@600, LEO@1200

FFS whether need to LEO@600, LEO@1200 can be merged as single class
First of all, regarding the general principle for BS class definition of NTN, we think this should depend on the deployment scenarios similar as TN BS definition. Till now for coexistence study, only three different deployment scenarios are mentioned, therefore we propose to define those three corresponding NTN BS class with the criteria of NTN BS satellite’s orbit.  

Secondly, noise figure in [8] as shown in the following table indicate the difference between GEO and LEO which is also similar as WA BS and MR BS class. 

 Table 1. NTN satellite Noise figure in dB
	Satellite
	GEO
	LEO 600
	LEO 1200

	G/T (dB K-1)
	19
	1.1
	1.1

	G_Rx (dBi)
	51
	30
	30

	NF (dB)
	7.4
	4.3
	4.3


Thirdly, the demanding ACLR requirement for GEO and LEO600KM/1200KM in Rural scenarios are also different based on the initial simulation results for Case 3 NTN DL interfering NT DL in Table 2. Even though at the end, the unified ACLR requirement would be defined for both GEO and LEO BS similar as LTE and NR BS class, then different power limits defined for GEO and LEO in TR 38.821 might also result in different UEM requirement and absolute ACLR limits for different BS class.
 Table 2. summary of simulation results for Case 3 NTN DL interfering TN DL
	Case 3
	ACIR [dB]
	5
	10
	15
	20
	25
	30
	35
	40

	GEO_Rural

TN_AAS_DL

	Average throughput loss
	6.73 
	2.48 
	0.83 
	0.27 
	0.09 
	0.03 
	0.01 
	0.00 

	
	Cell edge through loss
	12.48 
	4.09 
	1.37 
	0.48 
	0.15 
	0.09 
	0.01 
	0.00 

	GEO_Rural

TN_non_AAS_DL

	Average throughput loss
	7.49 
	2.70 
	0.90 
	0.29 
	0.09 
	0.03 
	0.01 
	0.00 

	
	Cell edge through loss
	25.24 
	9.83 
	3.26 
	1.22 
	0.44 
	0.15 
	0.06 
	0.02 

	GEO_Urban_macro
TN_AAS_DL
	Average throughput loss
	0.05 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	GEO_Urban_macro

TN_non_AAS_DL

	Average throughput loss
	0.05 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO600KM_Rural

TN_AAS_DL

	Average throughput loss
	30.50 
	16.74 
	7.46 
	2.79 
	0.94 
	0.31 
	0.10 
	0.03 

	
	Cell edge through loss
	61.79 
	33.53 
	13.48 
	4.74 
	1.44 
	0.55 
	0.12 
	0.01 

	LEO600KM_Rural

TN_non_AAS_DL

	Average throughput loss
	34.97 
	19.10 
	8.29 
	3.03 
	1.01 
	0.33 
	0.10 
	0.03 

	
	Cell edge through loss
	100.00 
	55.87 
	27.70 
	10.91 
	3.71 
	1.17 
	0.37 
	0.12 

	LEO600KM

Urban_macro
TN_AAS_DL
	Average throughput loss
	0.53
	0.17 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.52
	0.06 
	0.04 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO600KM

Urban_macro

TN_non_AAS_DL

	Average throughput loss
	0.54 
	0.17 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.85 
	0.08 
	0.02 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO1200KM_Rural

TN_AAS_DL

	Average throughput loss
	30.71 
	16.85 
	7.49 
	2.80 
	0.94 
	0.31 
	0.10 
	0.03 

	
	Cell edge through loss
	61.08 
	32.45 
	13.09 
	3.92 
	1.03 
	0.35 
	0.08 
	0.01 

	LEO1200KM_Rural

TN_non_AAS_DL

	Average throughput loss
	34.98 
	19.09 
	8.27 
	3.02 
	1.01 
	0.32 
	0.10 
	0.03 

	
	Cell edge through loss
	100.00 
	55.87 
	28.05 
	11.13 
	3.76 
	1.25 
	0.36 
	0.10 

	LEO1200KM

Urban_macro
TN_AAS_DL
	Average throughput loss
	0.53 
	0.17 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.19 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 

	LEO1200KM

Urban_macro

TN_non_AAS_DL

	Average throughput loss
	0.54 
	0.18 
	0.06 
	0.02 
	0.01 
	0.00 
	0.00 
	0.00 

	
	Cell edge through loss
	0.13 
	0.01 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 


Proposal 3: at least GEO and LEO NTN BS should be defined with the criteria of NTN BS satellite’s orbit.  
Conclusions
In this contribution, we want to share some further considerations on how to define RF requirement for different NTN architectures and observations and proposals are made as following: 

Proposal 1: at least GEO and LEO NTN BS should be defined with the criteria of NTN BS satellite’s orbit.  
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