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1. Introduction
There were some discussions for NTN network side during the past RAN4 meetings [1]. However no consensus has been reached pending the NTN architecture issue. Since the RAN3 NTN architecture has been agreed as the baseline [2], this paper will discuss further on NTN network side requirements.

2. Discussion
2.1 Network side requirement
RAN4 has agreed the following 2 points,
· RAN4 shall focus on the RF requirements for the service link.
· The linkage between NTN Gateway and non-NTN gNB is up to implementation and without 3GPP standardized solution (baseline assumption)
[bookmark: _GoBack]The question is what type of requirement should be the starting point for NTN network requirement development. Candidates include repeater requirements and BS requirement. Our understanding is that repeater requirements are not applicable for NTN since usually both input and output should be considered for repeater. However RF requirements can only be specified for service link as aforementioned. So we think the current BS requirement in 38.104 can be used as a starting point for NTN gNB. In this case we just treat NTN payload, NTN-Gateway and non-NTN infrastructure gNB function as a single package or black box. The benefit of this method is that requirement split can be avoid in 3GPP since NTN Gateway is out of the scope of 3GPP. We can assume that a BS is located on the satellite and only focus the RF requirements for service link.
Proposal 1: It is proposed to take the RF requirement in 38.104 as the starting point for NTN network side.
2.2 Reference point and BS type
As discussed above, BS requirements should be the starting point for NTN gNB. The reference point for RF requirements and testing is proposed as following, e.g. Port A as shown in figure 2-1.


Figure 2-1 Reference point for NTN-BS
With this assumption, the same consideration on BS type and reference point of gNB can be considered for NTN-BS, e.g.
· 4 types of BS types should be considered as necessary, including, NTN BS type 1-C, NTN BS type 1 H, NTN BS type 1-O and NTN BS type 2-O.
· Reference point is proposed as following
· Antenna connector should be considered for NTN BS type 1-C
· TAB connector should be considered for NTN BS type 1-H
· Radiated interface boundary should be considered for NTN BS type 1-O and NTN BS type 2-O
Proposal 2: It is proposed to reuse the TN BS types as well as the corresponding reference point for NTN BS. Additional prefix of “NTN” or “HAPS” can be added to distinguish between different features.
For S band and L band, we propose to focus on NTN-BS type 1-C in Rel-17 considering the work load. 
For Ka Band, we think BS type 2-O should be considered. But it can be discussed later once Ka band reached consensus.
Proposal 3: It is proposed to develop NTN BS requirements by focusing on NTN BS type 1-C in Rel-17.
2.3 Side condition of RF requirements
The applicable temperature and conditions should be considered for NTN BS since the environment is quite different for satellite. Some information shows that incubator temperature control system in the satellite can ensure operating temperature of about -25oC ~ +65 oC for NTN BS. This operating temperature is similar to the TN BS operating temperature requirement, which means it’s safe to take 38.104 requirements as the starting point from operating temperature point of view.
Observation 1: The operating temperature and conditions is not a concern for requirement development.
2.4 NTN-BS classes
Traditionally the BS classes are defined by the MCL between BS and UE for some typical scenarios. For NTN BS, similar method could be considered. Several NTN BS classes could be introduced depending on the satellite type and its typical altitude, e.g. GEO with typical altitude, LEO with typical altitude, HIBS with typical altitude etc…
Proposal 3: it is proposed to define NTN BS classes based on satellite type and typical altitude.
2.5 RF requirements:
Proposal 4: It is proposed to determine the issue in 2.1~2.4 before discussing RF requirements. 

3. Conclusion
This document presented some considerations on NTN BS requirements. The following observation and proposals are concluded. 
Proposal 1: It is proposed to take the RF requirement in 38.104 as the starting point for NTN network side.
Proposal 2: It is proposed to reuse the TN BS types as well as the corresponding reference point for NTN BS. Additional prefix of “NTN” or “HAPS” can be added to distinguish between different features.
Proposal 3: It is proposed to develop NTN BS requirements by focusing on NTN BS type 1-C in Rel-17.
Observation 1: The operating temperature and conditions is not a concern for requirement development.
Proposal 3: it is proposed to define NTN BS classes based on satellite type and typical altitude.
Proposal 4: It is proposed to determine the issue in 2.1~2.4 before discussing RF requirements. 
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