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1. Introduction
[bookmark: _GoBack]There were extensive discussions during the past RAN4 meetings and a WF on NTN solutions was approved [1] in RAN4#98e. The following was discussed but without consensus reached. What’s essential now is how we treat the NTN architecture in conjunction for developing manageable RAN4 RF requirements.
Topic #2: RAN4 NTN Architecture
· 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
· RAN4 shall continue discussion to investigate if (NTN Payload-Feeder Link-NTN Gateway) as a Relay is contradictory with transparent satellite assumption in Rel-17. 

This paper will present our understanding on these open issues.
2. Discussion
The satellite payload implements frequency conversion and a Radio Frequency amplifier in both up link and down link direction. It repeats the NR-Uu radio interface from the feeder link (between the NTN gateway and the satellite) to the service link (between the satellite and the UE) and vice versa. It seems like this type of NTN payload is acting like a repeater. However it does not necessarily mean that repeater type of requirement is applicable for NTN by default. What decides is also related to how we treat the NTN satellite and ground components and whether there is standard interface between all the components.
In last RAN3 meeting, the following networking-RAN architecture has been included in 38.300 for NTN. It is apparent that Satellite + feeder link + NTN-Gateway + gNB as a single entity is treated as single entity. This entity is seen as a black box without any interface standardized between the components.


Figure 1: Networking-RAN architecture with transparent satellite
Observation: Satellite + feeder link + NTN-Gateway + gNB is treated as a single entity, which means Option 2 in [1] is correct understanding.
Proposal 1: Treat Satellite + feeder link + NTN-Gateway + gNB as a single entity (black box).
RAN4 agreed to define the corresponding RF requirements for service link between UE and satellite. It is FFS on whether to specify RF requirements for the linkage between NTN-Gateway and gNB. One important fact is that there is no standard interface between NTN-Gateway and gNB. Thus it is not possible to specify any requirement on this interface. The splitting of requirements between the components within the black box has to be done later outside of 3GPP.
Observation 2: RF requirement is not possible to be specified between the components within the black box due to lack of standard interface.
Proposal 2: It is proposed that no RF requirement is defined for the linkage between NTN-Gateway and gNB. RAN4 should focus on defining RF requirement for service link only. 
The next question is what type of requirement is applicable for NTN. Candidates include repeat-alike requirements, Relay-alike requirement and BS-alike requirement. Our understanding is that repeat-alike requirements and Relay-alike requirement are not applicable for NTN since both input and output should be considered for both of these 2 types of requirements. However RF requirements can only be specified for service link as aforementioned. So we think only BS-alike requirement can be specified for NTN. We can just assuming that a BS is located on the satellite and leave requirement splitting between components within the black box for out of 3GPP.
Proposal 3: It is proposed to only specify BS-alike requirements for NTN.
3. Conclusion
This contribution further discussed the NTN architecture and its impact on RF requirements. The following observations and proposals are concluded.
Observation: Satellite + feeder link + NTN-Gateway + gNB is treated as a single entity, which means Option 2 in [1] is correct understanding.
Proposal 1: Treat Satellite + feeder link + NTN-Gateway + gNB as a single entity (black box).
Observation 2: RF requirement is not possible to be specified between the components within the black box due to lack of standard interface.
Proposal 2: It is proposed that no RF requirement is defined for the linkage between NTN-Gateway and gNB. RAN4 should focus on defining RF requirement for service link only. 
Proposal 3: It is proposed to only specify BS-alike requirements for NTN.
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