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1
Decision/action requested
This document proposes an informative Annex to TR 28.808 Reference Models for Satellite Components Integration in the 5G Systems. The aim is to support the introduction of use cases within this report.
2
Detailed proposal
---    BEGIN CHANGE ---
Annex B:
Reference Models for Satellite Components Integration in the 5G System
B.1
Elementary satellite network architecture

The physical implementation of a satellite network architecture can always be sketched as displayed in the following figure:
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Figure B.1-1: Reference Satellite Access Network Architecture

A satellite network is always composed of:

-
One, or more, satellite(s), embarking a telecommunication payload.

-
Satellite enabled UEs, such as IoT devices, broadband vehicular or fixed terminals.

-
A Hub, including an RF Earth station, and a data centre including (co-located or not) RAN and CN related functions. The hub is also interconnected to (a) data network(s).

-
UEs interconnected to the hub through the satellite.

B.2
Reference architecture with satellite enabled NR-RAN

The following figure depicts a reference architecture for a direct access with a satellite enabled NR-RAN (see below):
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Figure B.2-1: 5GS with Satellite enabled NR-RAN

Knowing the possible nature of satellite payloads (transparent or re-generative), the instantiation of this architecture can have several forms:

In a first implementation, the satellite is transparent, the NR signals are generated from gNB's from a satellite enabled NR-RAN that are located on ground. The satellite is equivalent to a Radio Frequency (RF) Remote Unit, and is full transparent to the New Radio protocols, including the physical layer (see below).
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Figure B.2-2: 5GS with transparent satellite enabled NR-RAN

In a second implementation, the satellite is regenerative. The satellite payload implements a gNB-DU as part of a satellite enabled NR-RAN. Some of the protocols of the NR are processed by the satellite. A Satellite Radio Interface (SRI) transports the F1 protocol between the on-ground CU and the on-board DU (it can be the NR (see below)).
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Figure B.2-3: 5GS with regenerative satellite enabled NR-RAN and distributed gNB

In a third implementation, the satellite is regenerative. The satellite payload implements a full gNB supporting a satellite enabled NR-RAN. A Satellite Radio Interface (SRI) transports the N1/N2/N3 interfaces between the on-ground 5G CN and the on-board gNB-CU (see below).
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Figure B.2-4: 5GS with regenerative satellite enabled NR-RAN and on-board gNB

One can note that with a regenerative implementation (either with distributed gNB or not) a 5GS can have a global coverage, providing a single 5G CN with global or regional (continental or sub-continental) coverage as well. This is valid for GEO or LEO (see below):
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Figure B.2-5: 5GS with regenerative satellite enabled NR-RAN, with ISL for regional or global coverage

Another configuration (see below) may consist in satellites each embarking a gNB supporting a satellite enabled NR-RAN, and 5G CN's accessing these gNB's, as described in the following figure, where specific (or not) satellite radio interfaces are used to handle control and user planes:
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Figure B.2-6: 5GS with regenerative satellite enabled NR-RAN, with ISL & multiple 5G CN connectivity
--- END CHANGE ---

