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1. Introduction
In the TR 38.821 [1], there’re still some FFS in section 5.1 “Transparent satellite based NG-RAN architecture”. Especially for the RAN impact part.
In this contribution, we will further discuss how to clean up the FFS and refine the texts for transparent satellite architecture.
2. Discussion
First of all, the FFS in the title of section 5.1, 5.1.2 and the figure 5.2-2 should be removed.
For the user plane protocol stack, we do not need to say “The UE user plane protocol stack for a PDU Session…”, it could be simplified to “The user plane protocol stack…”. And the description for the user plane protocol stack is not so clear, it’s suggested to refine to the text below:

The downlink user data is transported over GTP-U tunnels from the 5GC to the gNB, and transported over DRB(s) in the NR-Uu interface from the gNB to the UE, but via the NTN Gateway and transparent satellite, and vice versa.
For the Control plane protocol stack, as control plane is not for a PDU session, the name should be changed to “control plane protocol stack…”, and it’s suggested to refine the description of the control plane protocol stack to make it more clear.

The NAS (NAS-SM and NAS-MM) signalling from the UE and the NG-AP signalling from the gNB are transported toward the 5GC, and vice versa.
For the NG-RAN impacts, it’s still missed in section 5.1.3. As 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), the latency in the radio interface will be long between UE and gNB. Therefore, some NR-Uu timers may have to be extended to cope with the long latency. In case of ISL is deployed between LEO transparent satellites, the delay of NR-Uu also need to consider one or several ISL(s)

NR-Uu timers may have to be extended to cope with the long delay of the feeder link and service link.

In the context of a LEO scenario with ISL, the delay to be considered shall encompass at least the feeder link (SRI) and one or several ISL(s).
Base on the discussion above, we have the following proposal:
Proposal: Discuss and agree the TP in section 5 to clean up the FFS for transparent satellite architecture.

3. Conclusion 

In this contribution, we further discussed how to clean up the FFS and refine the description for transparent satellite architecture. 

Based on the discussion, we have the following proposal:
Proposal: Discuss and agree the TP in section 5 to clean up the FFS for transparent satellite architecture.
4. Reference

[1]. TR 38.821 Solutions for NR to support non-terrestrial networks (NTN), v0.6.0
5. Text Proposal for TR 38.821
///////////////////////////////////////////////////////////// Begin of the Text Proposal ///////////////////////////////////////////////////////////
5.1
Transparent satellite based NG-RAN architecture
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.

The NTN GW supports all necessary functions to forward the signal of NR-Uu interface.
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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
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
UE has access to the 5G system via a 3GPP NR based radio interface.
The user plane protocol stack is described hereafter.
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Figure 5.2-3: User plane Protocol stack (Transparent satellite)
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The downlink user data is transported over GTP-U tunnels from the 5GC to the gNB, and transported over DRB(s) in the NR-Uu interface from the gNB to the UE, but via the NTN Gateway and transparent satellite, and vice versa.
The control plane protocol stack is described hereafter.
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Figure 5.2-4: Control plane Protocol stack (Transparent satellite)
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The NAS (NAS-SM and NAS-MM) signalling from the UE and the NG-AP signalling from the gNB are transported toward the 5GC, and vice versa.

5.1.3
NG-RAN impacts


NR-Uu timers may have to be extended to cope with the long delay of the feeder link and service link.

In the context of a LEO scenario with ISL, the delay to be considered shall encompass at least the feeder link (SRI) and one or several ISL(s).
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