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1. Introduction
During RAN4 #97-e it has been discussed that the architectural aspects and interfaces have to be further discussed by RAN4 before considering any “BS” requirements. For example, moderator summary R4-2017600 considers at least the following agreements:
“Interfaces between different NTN entities should be clarified.”
“Do not consider the feederlink from the RAN4 RF perspective in NTN Release-17”
Other proposals discussed to consider the NTN Payload plus the NTN GW as single entity but have not been (entirely) agreed. It was also been discussed that the interface between NTNGW and gNB should be clarified.
The intent of this document is therefore to clarify the scope of the work to be carried out on RF requirements in RAN4.
This TDOC refers to a proposed NTN architecture TDOC submitted to RAN3#111-e under R3-210020.
It complements some architectural aspects that have been discussed as part of an email discussion post RAN2#112-e and reflected in a draft stage 2 running CR to RAN2#113-e under R2-2100229.

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
In the case of transparent payload, the gNB includes a specific Radio Remote Head made of a combination of NTN-Gateway, Feeder link and NTN-station. See below a figure which clarifies the NTN based NG-RAN architecture:
 [image: ]Figure 1: NTN based NG-RAN architecture (transparent payload scenario) 

NR-Uu (*): the 3GPP defined NR-Uu Radio Protocol is encapsulated in a non 3GPP defined fronthaul transport protocol.
NTN Control Data (NTN-CD):  the format and content of the control data (events, configuration, real-time control, ) related to the NTN infrastructure may be defined by 3GPP (e.g. as O&M information). The transport of NTN-CD provided by NTN Control Functions to gNB is out of 3GPP scope. 
NTN infrastructure: it consists of NTN stations, NTN gateways and NTN control function. It implements several NTN-RRH.NTN vehicle: It ensures attitude control for the NTN station in coordination with NTN control function via command and telemetry, and provide a structure and power and possibly an appropriate thermal environment, radiation shielding to the NTN payload, 
NTN Radio Remote head (NTN-RRH): It maps the NR-Uu radio protocol (NR-Uu*) over the radio resources of the NTN infrastructure (e.g. beams, channels, Tx power). NTN-RRH may be considered as a unique entity, with the main advantage of simplifying the overall architecture.
NTN control function: It monitors and controls the NTN-vehicles as well as the radio resources of the NTN payload(s) & NTN-Gateway(s). It provides control data to the gNBs.
Hence it may be assumed that the NTN control function has (at least) knowledge of:
· the actual Ephemeris of NTN stations based on theoretical Ephemeris, NTN-station location measurements and specific extrapolating Ephemeris algorithms
· the overall NTN infrastructure topology (constellation of NTN-stations, NTN-gateways, …)
· the list of all beams per NTN stations and their allocated radio resources (e.g. frequency band, Tx power)
· the time window during which a specific radio link (feeder + service link) can be established between a given NTN-Gateway and targeted areas.

It is up to the NG-RAN to decide how to exploit the NTN infrastructure’s radio resources (beams, frequency bands, Transmit power) to activate the cells and perform the necessary hand-overs for UEs.

The following aspects should be considered out of scope of 3GPP since they are implementation dependent:
· The fronthaul interface between the NTN-gateway and the gNB-DU. It is similar to the interface between gNB-DU and RRH. It may be a wire-line connection (e.g. Optical fibre, Ethernet cable, RF cable, ..). 
· The NTN vehicle may be specific to each NTN infrastructure.
· The NTN-Gateway, which is a transport node (RAN3 agreement).
· The feeder link, which is transporting the NR-Uu interface.
· The NTN control function to control the NTN-vehicle(s) as well as the radio resources of the NTN payload(s).

Proposal 1: The following aspects should be considered out of scope of 3GPP since they are implementation dependent:
· The fronthaul interface between the NTN-gateway and the gNB-DU. It is similar to the interface between gNB-DU and RRH. It may be a wire-line connection (e.g. Optical fibre, Ethernet cable, RF cable, ..). 
· The NTN vehicle may be specific to each NTN infrastructure.
· The NTN-Gateway, which is a transport node (RAN3 agreement).
· The feeder link, which is transporting the NR-Uu interface.
· The NTN control function to control the NTN-vehicle(s) as well as the radio resources of the NTN payload(s).

Therefore, we recommend that 3GPP as part of the Rel-17 WI NR-NTN-solutions focus its work on the RF & RRM requirements at the service link level of the gNB including its NTN-RRH.

Proposal 2: As part of the Rel-17 WI NR-NTN-solutions, 3GPP RAN4 should focus its work on the RF requirements at the service link level of the gNB including the NTN-RRH.


3. Conclusion

Proposal 1: The following aspects should be considered out of scope of 3GPP since they are implementation dependent:
· The fronthaul interface between the NTN-gateway and the gNB-DU. It is similar to the interface between gNB-DU and RRH. It may be a wire-line connection (e.g. Optical fibre, Ethernet cable, RF cable, ..). 
· The NTN vehicle may be specific to each NTN infrastructure.
· The NTN-Gateway, which is a transport node (RAN3 agreement).
· The feeder link, which is transporting the NR-Uu interface.
· The NTN control function to control the NTN-vehicle(s) as well as the radio resources of the NTN payload(s).

Proposal 2: As part of the Rel-17 WI NR-NTN-solutions, 3GPP RAN4 should focus its work on the RF requirements at the service link level of the gNB including the NTN-RRH
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