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Introduction

In the past RAN4 meeting, there were some extensive discussions on NTN architectures, one of most controversial issues on the definition of transparent payload and whether gateway and gNB is cable connected or wireless connected. In this contribution, we want to share some further considerations on these aspects.
RAN4 shall define the corresponding RF requirements for service link between UE and satellite 

From service link RF requirements aspect, candidate options for the components:

Option 1: Satellite + feeder link + NTN-Gateway as a single entity 

Option 2: Satellite + feeder link + NTN-Gateway + gNB as a single entity 

FFS whether RAN4 shall define RF requirements for the linkage between NTN-Gateway and gNB

Companies are encouraged to further clarify and discuss the assumption of the linkage between NTN-Gateway and gNB

Discussion 
First of all, when discussing the definition of transparent payload of satellite, it is clearly that satellite node only have radio Frequency filtering, frequency conversion and amplification. Then the fundamental question for gateway as shown in Figure 1 should be how it’s connected with gNB (cable connected or wireless connected).
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Figure 1. the diagram of NTN architecture [5]
If NTN gateway is cable connected with gNB and all baseband functionality is implemented within connected gNB, then satellite+feeder link+ NTN-gateway would work similar as legacy RRU, then it’s not needed to define any requirement for feeder link and cable link between gateway and gNB since it was agreed that feeder link between satellite and gateway is left up to the implementation. 

Observation 1: if NTN gateway is cable connected with gNB, then satellite+feeder link+ NTN-gateway would work similar as legacy RRU.
If NTN gateway is wireless connected with gNB, then satellite+feeder link+ NTN-gateway would work similar as simple RF repeater or relay. Regarding working as simple RF repeater or relay, this is quite dependent on whether gateway has the baseband functionality to regenerate the forwarded signals.

Observation 2: if NTN gateway without baseband capability is wireless connected with gNB, then satellite+feeder link+ NTN-gateway would work as simple repeater; 
Observation 3: if NTN gateway with baseband capability is wireless connected with gNB, then satellite+feeder link+ NTN-gateway would work as relay;
For NTN gateway without baseband capability is wireless connected with gNB, NR based repeater specified in Rel-17 could be taken as reference for link between NTN gateway and gNB. The requirements on service link should be up to the NTN coexistence study.
For NTN gateway with baseband capability is wireless connected with gNB, IAB specified in Rel-16 could be taken as reference for link between NTN gateway and gNB. The requirements on service link should be also up to the NTN coexistence study.

Based on the above considerations,we think that both cable connected method and wireless connected between NTN-gateway and gNB could be allowed for standardization perspective in Rel-17. For wireless connected method, the existing Rel-16 IAB work and ongoing Rel-17 repeater work could be leveraged if necessary, the detailed approach to define NTN requirements are demonstrated in the following Figure 2.
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Figure 2. diagram on how to define RF requirements for different NTN architecture.
Conclusions
In this contribution, we want to share some further considerations on how to define RF requirement for different NTN architectures and observations and proposals are made as following:
Observation 1: if NTN gateway is cable connected with gNB, then satellite+feeder link+ NTN-gateway would work similar as legacy RRU.
Observation 2: if NTN gateway without baseband capability is wireless connected with gNB, then satellite+feeder link+ NTN-gateway would work as simple repeater;

Observation 3: if NTN gateway with baseband capability is wireless connected with gNB, then satellite+feeder link+ NTN-gateway would work as relay;

Proposal: consider the following diagram to define requirements for NTN network requirements. 
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