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1. Introduction
There were extensive discussions on NRN during the past RAN4 meetings and 2 WF was approved   [1, 2] in RAN4#99-e. The following open issues related to NTN BS type/class remains to be solved.
· The following figure might be used as starting point for further discussion.


· Which [NTN BS] types is the baseline for R17 specification. 
· RAN4 should first consider conducted mode testing (e.g. 1-H) for NTN gNB.  1-O can be considered in a later stage. FFS for 1-C.
· How to define [NTN BS] classes?
· Further discuss whether and how to differentiate into different [NTN BS] classes and the corresponding criteria. 

This paper will present our understanding on these open issues.
2. Discussion
2.1 NTN BS type
In the last RAN4 meeting, it is agreed to introduce type 1-H NTN BS in Rel-17, delay 1-O to later release and FFS for 1-C.
Due to the special operating condition of satellite payload, it is necessary to do OTA test to verify that the performance is as expected before it is launched to the sky. However we think conductive requirement is still useful for NTN BS research and development test especially for frequency range 1. And currently a lot of 1-H requirements are developed based on 1-C requirements.  So, it is proposed to introduce type 1-C and type 1-H requirement for NTN BS.
The reference points for type 1-C and type 1-H are as below in figure 2-1 and 2-2. Port S is proposed as the reference point for NTN BS type 1-C.
Proposal 1: It is proposed to define type 1-C and type 1-H requirements for NTN BS in Rel-17 and use the figure 2-1 and 2-2 as the reference architecture.



图2-1 NTN BS type 1-C reference interface


图2-2 NTN BS type 1-H reference interface

2.2 NTN BS class
In TN network, the concept of “BS class” is introduced to differentiate Base Stations deployed in different scenarios. Usually different BS classes are associated with different requirements, e.g. maximum output power, unwanted emissions, REFSENS and related Rx requirements etc… The main requirement difference between different BS classes is due to different parameter setting and network topology in simulation. The parameter setting and topology is usually typical for a real deployment type.
For NTN, we think it is also necessary to adopt such an approach. In past RAN4 meetings, we proposed to differentiate the NTN BS by LEO, GEO… and their typical altitude representing the worst case. Our understanding is that different NTN BS’s will differ a lot in output power and also in many related requirements due to large difference in operating altitude as shown in the following table (cited from TR 38.821). The difference in Power (path loss) can be up to 20dB by comparing HEO/GEO/LEO altitude. So, it is proposed to define NTN BS classes by typical HEO/GEO/MEO/LEO operating altitude. This proposal seems to be a reasonable starting point according to companies’ feedback in the last meeting. By analyzing table 2-1 and simplify the classes, we propose to introduce 3 NTN BS classes, all of which are deployed as hexagonal cellular cells
· NTN BS class A representing a typical operating altitude of 35786/50000 km
· NTN BS class B representing a typical operating altitude in the range of 7000-25000 km
· NTN BS class C representing a typical operating altitude in the range of 300-1500 km
Table 2-1 Operating altitude for different satellite
	Platforms
	Altitude range

	Low-Earth Orbit (LEO) satellite
	300 – 1500 km

	Medium-Earth Orbit (MEO) satellite
	7000 – 25000 km

	Geostationary Earth Orbit (GEO) satellite
	35 786 km

	High Elliptical Orbit (HEO) satellite
	400 – 50000 km



Proposal 2: It is proposed to introduce 3 NTN BS types,
· NTN BS class A representing a typical operating altitude of 35786/50000 km
· NTN BS class B representing a typical operating altitude in the range of 7000-25000 km
· NTN BS class C representing a typical operating altitude in the range of 300-1500 km
3. Conclusion
This paper discussed the open issues for NTN, including BS type and BS classes. The following proposals are concluded.
Proposal 1: It is proposed to define type 1-C and type 1-H requirements for NTN BS in Rel-17 and use the figure 2-1 and 2-2 as the reference architecture.
Proposal 2: It is proposed to introduce 3 NTN BS types,
· NTN BS class A representing a typical operating altitude of 35786/50000 km
· NTN BS class B representing a typical operating altitude in the range of 7000-25000 km
· NTN BS class C representing a typical operating altitude in the range of 300-1500 km
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