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1. Introduction
A new WI [1] has been approved in RAN#88e meeting to specify requirements for the support of NTN. As NTN work is starting in RAN4 in this meeting, there is a need to discuss the overall architecture and consider applicability of possible RF requirements and how the gateway and satellite system performance can be captured.
It is obvious that there will be timing and doppler aspects of NTN would impact RRM and receiver demodulation performance requirements for gNB and UE. The intention with this paper is to focus on the RF aspects.
Before any detailed discussions can be conducted, it is essential that RAN4 conclude on a reference model considering the network architecture of NTN system.
2. Discussion
BS RF requirements for gNB are specified in relation to a reference point for different type of reference points i.e. “antenna connector” for conducted requirements and “TAB” for OTA requirements. BS RF requirements cover the whole BS system. Figure 1 depicts the NTN overview architecture, interfaces and also the reference points for gNB and UE. 
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Figure 1	NTN overview architecture and gNB and UE reference points
In addition 3GPP mandate covers RF specification for BS and UE. At this stage, it’s quite unclear how the gateway and satellites should be covered and to what extent of 3GPP mandate. 
Due to the need of maintaining a proper compatibility and the fact that RF requirements for gNB and UE are settled and defined at the reference points, requirements which can be measured without extensive mutual dependencies, the following proposal will accommodate gateway and satellite. 
The proposal is to consider the (NTN Gateway + satellite) as a single not which would be a repeater. This would not only allow for proper co-existence studies needed for compatibility, but also remove any restriction on the possible functional split between gateway and satellite. In addition, this approach would eliminate the dependencies in between gateway/satellite and gNB or UE. This approach is depicted in Figure 2.
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Figure 2	Gateway and satellite as repeater or alternatively relay
This proposal can apply for both transparent mode at this stage and non-transparent in the future. Moreover, repeaters have been specified in RAN4 for both UTRA and E-UTRA so specifying proper requirements for repeater is an established way to handle scenarios such as NTN system.
As an alternative, if there is any additional signal processing within gateway and satellite, the (gateway+ satellite) can alternatively be treated as a relay. Note that from RF requirement perspective, the requirements will be the same regardless if the specified component is a repeater or a relay.
To be able to start the needed studies and handling of NTN systems we propose the following:
Proposal 1:
RAN4 should consider (NTN gateway + satellite) as a repeater or alternatively as a relay. The corresponding requirements shall be specified in a new repeater specification, or alternatively a new relay specification.

3. Conclusion
In this contribution, a brief overview of NTN system architecture was discussed, and a reference model based on handling of “gateway + satellite” as repeater or alternatively relay was proposed.
The proposed black box approach eliminates the dependencies between gNB/UE and NTN gateway + satellite and will not pose any restrictions on functional partitioning between gateway and satellite. 
Proposal 1:
RAN4 should consider (NTN gateway + satellite) as a repeater or alternatively as a relay. The corresponding requirements shall be specified in a new repeater specification, or alternatively a new relay specification.
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