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1. Introduction
According to current baseline TR38.821, there are some initial conclusions about NTN basic architecture options from RAN3#102 such as: Transparent Satellite/On ground NTN gNB, Regenerative Satellite/On board NTN gNB and Regenerative Satellite/On board NTN gNB-DU. 
It was also assumed that the NTN-GW is purely TNL node, w.o. logical functions. In this contribution, we shall further clarify some architecture issues.
2. Discussion

NTN-GW is needed in whichever type of satellite, and it can be co-located or non-collocated deployed with 5GS/RAN node. However, it is worth noting that nowadays the “Earth Station” for satellite is usually standalone deployed and produced by satellite camp vendors, and few cellular vendors are producing “Earth Station”. Such observation may not change in future, so the Inter-Operatability issue between NTN-GW and 5GS/RAN node must be addressed.

Observation 1: For NTN-GW non-collocated deployment case, the Inter-Operatability issue between NTN-GW and 5GS/RAN node must be addressed.
For Transparent Satellite/On ground NTN gNB as shown in Figure 5.2-4 below, NTN-GW is a pure RF Repeater; hence NR radio signal is exchanged between NTN-GW and gNB over air. However in practice, there could be more often wirelined connection between NTN-GW and gNB for link robustness, e.g. based on (e)CPRI interface where NTN-GW needs some digital processing inside, i.e. NTN-GW needs not be transparent for Transparent Satellite. Actually so far, there is no yet clear definition about the interface between NTN-GW and gNB in Figure 5.2-4, which may case inter-vendor IOT issue.
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Figure 5.2-4
Proposal 1: To clarify the interface between NTN-GW and on ground NTN gNB for Transparent Satellite, so as to avoid inter-vendor IOT trouble.
For Regenerative Satellite/On board NTN gNB as shown in Figure 5.3-4/5.3-5 below or other NTN architecture Figures, the NTN-GW as TNL node can support up to IP layer for user/signaling packet routing, but  it has not yet been fully discussed whether NTN-GW can support UDP, GTP-U and SCTP layers/protocols.

[image: image2.emf]gNB

GTP-U

MAC MAC

PDCP

RLC RLC

SDAP

PDCP

NR PHY NR PHY

UE

Satellite

NTN Gateway 5GC

IP

L2

L1

PDU PDU

UPF

L2

L1

N11

IP IP

Protocol 

Layers 

of the SRI

SDAP

Protocol 

Layers 

of the SRI

UDP

IP

UPF

NR-Uu NG-U

UDP

GTP-U


Figure 5.3-4
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Figure 5.3-5

For feeder link between LEO satellite and NTN-GW, since the SRI connection cannot be robust enough, SCTP protocol can be beneficial for NG/F1 signaling transfer, UDP/GTP-U can also be beneficial for controlling user packet transfer over SRI. Since it has also been agreed that ISL can be used to relay the NG signaling/user packets, hence the protocol stack should be robust as much as possible.
Proposal 2: To clarify whether UDP, GTP-U and SCTP layer is needed inside NTN-GW for Regenerative Satellite, so as to achieve transport layer gains.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: To clarify the interface between NTN-GW and on ground NTN gNB for Transparent Satellite, so as to avoid inter-vendor IOT trouble.
Proposal 2: To clarify whether UDP, GTP-U and SCTP layer is needed inside NTN-GW for Regenerative Satellite, so as to achieve transport layer gains.
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