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1. Introduction
In this contribution, we will further clean up the FFS and refine the texts for transparent satellite and regenerative architecture.
CB: # 58_Transparent_Cleanup

-  reword sentence below fig. 5.2-3

- tdoc type pCR

- merge from 2734, checking the appropriate sections

- check details

(CATT)

Rev in R3-193208
2. 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 5.1-1: 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 5.1-2: 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 5.1-3: User plane Protocol stack (Transparent satellite)
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The user data is transported between the UE and the 5GC, as usual, but via the NTN Gateway.

The control plane protocol stack is described hereafter.
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Figure 5.1-4: 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 ISLs. 
Both CP and UP protocol are terminated on the ground.

· With respect to CP, this scenario does not pose any particular issues but the need to adapt to the much longer roundtrip times of the Uu. This can be addressed by implementation

· Concerning UP, apart from issues arising from the longer roundtrip time for UP packets, the UP protocol itself is unaffected. The longer delay on the Uu interface will however require more buffering for the UP packets into the gNB. 

////////////////////////////////////////////////////////////////////// Next change /////////////////////////////////////////////////////////////////////
5.2 Regenerative satellite based NG-RAN architectures
5.2.1 gNB processed payload
5.2.1.3 NG-RAN impacts

NG Application Protocol timers may have to be extended to cope with the long delay of the feeder link.
NG can experience longer latency (up to several hundreds of ms in case of a GEO satellite) than in terrestrial networks, and this will affect both CP and UP; this can be addressed by implementation.
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 ISLs. 
////////////////////////////////////////////////////////////////////// Next change /////////////////////////////////////////////////////////////////////
5.3.2.3
NG-RAN impacts
RRC is terminated in the CU, and is subject to extremely strict timing constraints.

This may preclude the applicability of this architecture to GEO (Geostationary Earth Orbit) satellites.

Its use for LEO (Low Earth Orbit) systems may impact current F1 design.

In this architecture, all CP interfaces toward terrestrial NG-RAN nodes are terminated on the ground.

· With respect to CP, this scenario does not pose any particular issues apart from the fact that F1AP will need to adapt to the much longer roundtrip times of the SRI.

· Concerning UP, the instance running over Xn is unaffected by the presence of the NTN, while the instance running over F1 (transported over the SRI) will need to adapt to the much longer roundtrip times of the SRI. This, in turn, will require more buffering for the UP packets into the gNB-CU. 
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