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1	Introduction
RAN agreed the SI – “Study on solutions evaluation for NR to support Non Terrestrial Network” in [1]. This contribution captures the NTN architecture options agreed in RAN3#101bis in [2] and proposes the prioritization of LEO scenarios using regenerative satellites in RAN2.
[bookmark: _Ref528579901]2	NTN Architecture options
In RAN3#101bis [2], the following NTN architecture options were agreed to be considered for NTN SI:
a) Transparent satellite-based NG-RAN architecture
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b) Regenerative satellite-based NG RAN architecture.

Option 1: 
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Option 2: With ISL
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c) Regenerative satellite-based gNB DU
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3	Considerations for prioritizing LEO scenarios 
The architecture options are applicable to both GEO and LEO scenarios. The LEO scenario imposes the most challenging conditions in terms of mobility, because the cells are moving. However, LEO scenarios result in a much lower latency (12.88-20.87 ms for LEO versus 270.57 ms for GEO [3]), since the physical distance between UE and gNB is shorter (600-1,200 km for LEO versus 35,786 for GEO [3]). 
Therefore, we propose to prioritize LEO scenarios over GEO scenarios, but note that the LEO altitude (600 km versus 1,200 km) is less important from the architecture perspective.
Observation 1: The LEO scenario imposes the most challenging conditions in terms of mobility, because the cells are moving.
Proposal 1: RAN2 studies to prioritize LEO scenarios.
The overall architecture options, using transparent and regenerative satellites, are applicable to LEO scenarios. However, the regenerative options result in lower latencies, because some of the communication is terminated in the satellite, whereas the transparent satellite will forward all data to the gNB on earth. This observation is valid both for retransmission of user plane data and (lower layer in case of the DU-architecture) control loops.
Specifically, the regenerative satellite-based NG RAN architecture results in low latency communication, because only user-plane data and core network communication require the use of the feeder link. Furthermore, the architecture supports local breakout, where one satellite may route communication from one UE on earth to another UE on earth without involving the core network on earth. The option for intersatellite links enables communication with neighbour satellites, and thus also reduced latency, because the data is not routed via one or more ground stations on earth.
The regenerative satellite-based gNB DU architecture has higher latency for the higher layer control loops (PDCP and RRC) as compared to the regenerative satellite-based NG RAN architecture. However, these higher layer control loops are more delay tolerant than lower layer control e.g. the HARQ loop. The DU architecture entails only parts of the gNB is on-board the satellite and thus a lighter and less complex (=lower energy) communication module can be installed in the satellite. 
Based on this discussion we propose to prioritize the studies of regenerative architectures.
Observation2: The regenerative satellite-based gNB DU architecture has higher latency for the higher layer control loops (PDCP and RRC) as compared to the regenerative satellite-based NG RAN architecture. However, these higher layer control loops are more delay tolerant than lower layer control e.g. the HARQ loop.
Observation 3: The DU architecture entails only parts of the gNB on-board the satellite and thus a lighter and less complex (=lower energy) communication module can be installed in the satellite. 
Proposal 2: RAN2 studies to prioritize the regenerative architectures for LEO based access.

4	Conclusion
Observation 1: The LEO scenario imposes the most challenging conditions in terms of mobility, because the cells are moving.
Observation2: The regenerative satellite-based gNB DU architecture has higher latency for the higher layer control loops (PDCP and RRC) as compared to the regenerative satellite-based NG RAN architecture. However, these higher layer control loops are more delay tolerant than lower layer control e.g. the HARQ loop.
Observation 3: The DU architecture entails only parts of the gNB on-board the satellite and thus a lighter and less complex (=lower energy) communication module can be installed in the satellite. 
Proposal 1: RAN2 studies to prioritize LEO scenarios.
Proposal 2: RAN2 studies to prioritize the regenerative architectures for LEO based access.
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