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1. Introduction
[bookmark: _GoBack]Way Forward on NTN_solutions_Part1 was agreed in [1] which captured the agreements for Satellite access node class/type as following, 
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

This paper will further discuss this issue and give our proposal.
2. Discussion
[bookmark: _Hlk487019015]In current TN specification, the concept of “BS class” is used and WA BS, MR BS and LA BS are defined. Usually different BS classes are characterized by different RF requirements (e.g. maximum output power, unwanted emissions, REFSENS and related Rx requirements etc.…) which are derived from different scenarios with different minimum coupling loss between BS and UE. And different RF requirements mean different implementation difficulty and different cost. 
Regarding NTN network, the minimum coupling loss between BS and UE will be determined mainly by the typical satellite operating altitude. It’s true all NTN BS classes are WA-like irrespective of the satellite types (GEO, MEO and LEO). But the needed output power will be different due to different altitude. Figure 1 illustrates the CDF of DL coupling loss for different satellites type and the corresponding altitude [2]. It is obvious that the needed power for providing service in the coverage for different type of satellite scenario will be very different. And the operating band unwanted emission requirement is also different since it is defined in relation to the output power.
[image: ]
Figure 2-1 comparison of coupling loss between GEO/LEO1200/LEO600 in Rural scenario
And it’s shown in [3], the NF for different satellite types is also different. 
	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


The difference in NF will result in differences in the following requirements, 
· REFSENS
· all receiver requirements whose signal level setting is based on REFSENS
· Co-existence requirements which is derived from the noise floor - CL

Given the above mentioned differences (e.g. in terms of output power, unwanted emissions, REFSENS, all receiver requirements and co-existence requirements) between different types of satellite, we think it’s still helpful to define different satellite access node classes even though they are all WA-like. According to the simulation assumption in [4], the EIRP and the maximum antenna gain, the TRP power calculated at maximum antenna gain is 38, 40 and 34 for GEO, LEO1200 and LEO600 respectively. We propose to define different classes for satellite access node according to the satellite types and adjust the TRP power as following as in Table 2-2. It is also acceptable to merge LEO1200 and LEO600 into a single class of 38dBm since the NF of these 2 classes are also the same.
Table 2-2 rated output power limits for satellite access node
	NTN BS class
	Prated,c,AC
	EIRP

	NTN BS class A (GEO)
	≤ 43 dBm
	89dBm

	NTN BS class B (LEO1200) 
	≤ 38 dBm
	70dBm

	NTN BS class C (LEO600)
	≤ 34 dBm
	64dBm



Proposal: It is proposed to introduce different satellite access node classes characterized by different satellite types and rated output power.
	NTN BS class
	Prated,c,AC
	EIRP

	NTN BS class A (GEO)
	≤ 43 dBm
	89dBm

	NTN BS class B (LEO1200) 
	≤ 38 dBm
	70dBm

	NTN BS class C (LEO600)
	≤ 34 dBm
	64dBm



3. Conclusion
This paper further discussed satellite access node class/type and concluded the following proposals.
Proposal: It is proposed to introduce different satellite access node classes characterized by different satellite types and rated output power.
	NTN BS class
	Prated,c,AC
	EIRP

	NTN BS class A (GEO)
	≤ 43 dBm
	89dBm

	NTN BS class B (LEO1200) 
	≤ 38 dBm
	70dBm

	NTN BS class C (LEO600)
	≤ 34 dBm
	64dBm
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