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1. Introduction
In last RAN4 #98bis e-meeting, a WF[1] on NTN general part is approved. During the online GTW for the approved WF, the discussion focuses on whether the interface between gateway and non-NTN gNB is out of RAN4 scope or not. Some companies proposed that no related interface would be defined according to RAN3 conclusion while others proposed that if no interface was defined then it’s hard to test gNB Rx requirements. After the fruitful discussion, it is approved to assume the linkage between NTN gateway and non-NTN gNB is up to implementation pending on further check on the test feasibility of Rx requirements on gNB side of service link. In this contribution, we focus on the discussion of taking satellite plus gateway as a single entity.
2. Discussion
Before the definition of RF requirements, RAN4 at first embark on gNB architecture study. In last meeting, two options are proposed that take “satellite + gateway + non-NTN gNB” as a single entity or take “satellite + gateway” as a single entity. 
· Option 1: Satellite + feeder link + NTN-Gateway as a single entity
· Option 2: Satellite + feeder link + NTN-Gateway + gNB as a single entity
[2] proposed a very good point to differentiate NTN network architecture pending to the implementation of linkage between gateway and non-NTN gNB that wired connection implies NTN network plays the same role as RRU, wireless connection with digital processing capability implies NTN network plays the same role as IAB and wireless connection without digital processing capability implies NTN network plays the same role as RF repeater. However, for all these three types of implementation, the potential assumption is that the interface between gateway and non-NTN gNB is regarded as the reference point for Rx requirements as non-NTN gNB is the last component in the Rx linkage from UE to gNB. 
If Uu interface between UE and satellite is used to as the reference point for Rx requirements, it can’t reflect practical Rx characteristics since “satellite + gateway” is just the internal component not the last component in the Rx linkage and their definitions are out of scope of 3GPP. 
Observation 1: it is suggested to use the interface between gateway and non-NTN gNB as Rx reference point considering non-NTN gNB is the last component in the Rx RF linkage from UE to gNB.
According to RAN3 agreement, there is no interface definition between the gateway and non-NTN gNB with the reason that gateway definition is out of the scope of 3GPP. Then it is confused about the relationship between RAN3 interface definition and RAN4 reference point definition.
The relationships between RAN3 interface definition and RAN4 reference point definition are listed as below:
· Option 1: Lack of RAN3 interface definition implies no RAN4 reference point is allowed for RF requirements definition.
· Option 2: RAN4 could define reference point where no RAN3 interface is defined with the assumption that the message format received from satellite gateway has been transferred to match NR message format and could be demodulated.
From our point of view, there is no direct relationship between RAN3 interface and RAN4 RF reference point. 
Observation 2: RAN4 could define reference point where there is no interface definition in RAN3 with the assumption that the message format received from satellite gateway has been transferred to match NR message format and could be demodulated.
Based on above analysis, the best RF architecture for NTN is to take satellite + gateway as a single entity and separate non-NTN gNB from satellite system(satellite + gateway), leaving more room for satellite system since they are out of 3GPP scope. This architecture could help to focus on 3GPP scope, avoiding any uncertain factor introduced by satellite system since we could take satellite system as black box without any Rx RF requirements definition.
Proposal 1: it is suggested to take satellite + gateway as a single black-box entity without any dedicated Rx requirements and take the interface between gateway and non-NTN gNB as Rx reference point to define/test Rx link RF requirements.
To reflect real Tx and Rx characteristics, the reference points for Tx and Rx are different. UE-satellite interface is used as Tx reference point and gateway-gNB interface is used for Rx reference point. Compared with “satellite + gateway + non-NTN gNB” architecture with only one set of reference point, this separation architecture requires two sets of reference point for Tx and Rx respectively and does make the test a little complex but not duplicate the test workload.
3. Conclusions
In this contribution, following proposals and observations are proposed to help proceed the NTN architecture discussion.
Observation 1: it is suggested to use the interface between gateway and non-NTN gNB as Rx reference point considering non-NTN gNB is the last component in the Rx RF linkage from UE to gNB.
Observation 2: RAN4 could define reference point where there is no interface definition in RAN3 with the assumption that the message format received from satellite gateway has been transferred to match NR message format and could be demodulated.
Proposal 1: it is suggested to take satellite + gateway as a single black-box entity without any dedicated Rx requirements and take the interface between gateway and non-NTN gNB as Rx reference point to define/test Rx link RF requirements.
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