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1
Introduction

At RAN3 #102 the pCR in R3-187113 [2] was agreed. The pCR revised figures 5.2-3 and 5.2-4 to show NR-Uu between the Satellite and the NTN Gateway instead of between the gNB and NTN Gateway. It is unclear why this change was introduced in the agreed pCR. 
The agreed pCR in R3-187113 [2] was a revision of R3-186355 [1] that did not contain the related changes of the figures.
Looking at the definition of NTN-gateway in the latest version of the TR [3]:

NTN-gateway: an earth station or gateway is located at the surface of Earth, and providing sufficient RF power and RF sensitivity for accessing to the satellite (resp. HAPS). NTN Gateway is a transport network layer (TNL) node.
It is clear that the NTN-gateway is at the transport network layer (TNL), and should thus be transparent for the NR-Uu. The figures 5.2-3 and 5.2-4 should be reverted back to the previous version. This would also keep the alignment with figure 5.2-2, which also shows the NR-Uu between the gNB and NTN Gateway.
Proposal 1: Revert the changes that was done on figures 5.2-3 and 5.2-4.
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Proposals

Proposal 1: Revert the changes that was done on figures 5.2-3 and 5.2-4.
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5
NTN-based NG-RAN Architectures 
Editor’s note: includes the description of NG-RAN reference architectures supporting the NTN scenarios defined in Clause 4 of this document: Transparent-satellite based NG-RAN architecture, Regenerative-satellite based NG-RAN architecture with gNB on board, Regenerative-satellite based NG-RAN architecture with gNB-DU on board.

Editor’s note: The study should minimize the need to define new interfaces and protocols in the NG-RAN.

5.1
Transparent satellite based NG-RAN architecture (FFS)

5.1.1
Overview

The satellite payload implements frequency conversion and a Radio Frequency amplifier in both up link and down link direction. It corresponds to an analogue RF repeater. 

Hence the satellite 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.

The Satellite Radio Interface (SRI) on the feeder link is the NR-Uu. In other words, the satellite does not terminate NR-Uu.
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Figure 5.2-1: Networking-RAN architecture with transparent satellite

Note: Whilst several gNBs may access a single satellite payload, the description has been simplified to a unique gNB accessing the satellite payload, without loss of generality.

5.1.2
Detailed description of the architecture (FFS)

The architecture of a transparent-satellite based NG-RAN is depicted in the following figure. The mapping to QoS flows is also highlighted.
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Figure 5.2-2: Transparent-satellite based NG-RAN with mapping to QoS flows (FFS)
UE has access to the 5G system via a 3GPP NR based radio interface.

The UE user plane protocol stack for a PDU session is described hereafter.
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Figure 5.2-3: UE User plane Protocol stack for a PDU session (Transparent satellite)
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The NAS and the PDU layer for the UE are transported towards the 5GC. This is applicable for both directions.

The UE control plane protocol stack for a PDU session is described hereafter.
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Figure 5.2-4: UE Control plane Protocol stack for a PDU session (Transparent satellite)
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	RF processing & Frequency Switching


The NAS (NAS-SM and NAS-MM) signaling for the UE and the NG-AP signaling for the gNB are transported towards the 5GC. This is applicable for both directions.
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