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Foreword 

Once the concept of integrated service appeared with integrated services 
digital networks (ISDN), the growing adoption of Internet-based 
technologies into our daily lives has given rise to the concept of 
“convergence”. This is the idea of the progressive merging of information 
technology, telecommunications and audiovisual technologies into a new 
and continuously more integrated industry, making the access to the 
information system more intuitive and easy to use.  

Indeed, it appears that the emergence of the digitization and bundling of 
information was the driving force behind various types of convergence. 
These range from different uses to diversified points of access, channeling 
services and networks towards a virtualization of physical infrastructures. 
Today, digital information flows exchanged via telecommunication 
infrastructures have become such that it is no longer possible to distinguish 
an exchange of digital information from a telephone conversation or a 
message containing audiovisual multimedia content.    

This shockwave, which continues to increase the flexibility of the various 
layers of the information and communication systems, inevitably leads to 
changes in the structure of economic models, causing significant alterations 
in the value chain between telecommunications, audiovisual and information 
industries.  

The world of satellite communications has not been spared the effects of 
this upheaval, and to respond to these changes, stakeholders in the “satcom” 
sector have been examining the interconnection of satellite radio 
communications with new information and communication technologies. 



xii     Satellite and Terrestrial Hybrid Networks 

This is the subject which this book will address, providing a highly didactic 
study of the various technical challenges involved in achieving the most 
transparent integration possible on the different fronts of fixed, mobile and 
broadcast services with satellite positioning as a core network as well as an 
access and local network.  

The infrastructure for satellite telecommunication has needed to evolve in 
order to carry various types of traffic and be compatible with frequently 
updated service offers in an increasingly competitive context. Obviously, the 
aspect of telecommunication regarding the “quality of service” – looking to 
offer users the best quality of experience – occupies a special place in this 
book, and is accompanied by the various technical obstacles to overcome. 
These include the impacts on the processes for transporting information and 
communication to mobiles or the new generation of satellite access and 
diffusion architecture. 

This book clearly highlights the various essential aspects to connect 
satellite communications with the system of new generation terrestrial 
networks. It provides a detailed insight of a wide range of problems raised 
by this quest for integration and in doing so represents a unique source of 
information for those who need to understand the technical challenges which 
satellite communication networks need to overcome.   

The authors, all members of the Internet generation, have spent years 
actively contributing, through their research, to producing solutions to these 
technical problems which have influenced the development of the 
technologies they describe. 

 
 
 
 

Patrick GÉLARD 
July 2015 
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Introduction 

The history of communication satellites began over 40 years ago with the 
launching of Anik 1 in 1972, which is considered as being the first 
geostationary commercial communication satellite. Since then, systems have 
evolved constantly in order to offer more than telephone services or 
television broadcasting. With the advent of the Internet, the concept of 
broadband satellite communication rapidly emerged, with the aim of 
providing a high-speed connection at any point on the planet. Subsequently, 
in the 1980s, the first mobile services appeared (Mobiles Satellite Services) 
with Inmarsat. These systems initially offered maritime telephonic 
communications, and then mobile data services.  

Satellite systems have unquestionable qualities: mainly an extensive 
geographical coverage for a lower infrastructure cost, with fixed or mobile 
stations, and a capacity for carrying out large-scale broadcasting. Numerous 
steps forward in coding and antennae now offer higher speeds. However, 
satellite communication systems are no longer considered as competitive 
when compared to terrestrial communication systems. The economic model 
targeted today is a hybrid of terrestrial networks with satellite connections to 
supplement them in areas where they are inefficient or lack cost-
effectiveness: remote areas and large-scale mobility. Furthermore, the 
satellite is a suitable medium for the coverage of white zones and offers one 
of the rare methods of communication which can handle large-scale mobility 
at high speeds (typically required for plane and train services, etc.) 

Convergence is one of the key issues for next-generation 
telecommunication networks (NGNs). It is also one of the foundations of 4G 
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or 3G long-term evolution (3G-LTE), since it consists of both the 
convergence of services and fixed-mobile convergence. 

This strong trend has given rise to a paradigm shift in order to implement 
quality of service (QoS) policies in a context where multimedia applications 
with various demands can be used via different access networks. These QoS 
policies must, therefore, bring together significantly different QoS 
management structures depending on the network in question (access or 
core) while enabling an optimization adapted to each of these networks and 
services with varied demands. It should be remembered that the current 
architectures implement a very partial view of QoS from start to finish, and 
that the solutions implemented at different levels are far from optimal. 

This book aims to provide the keys for a successful integration of satellite 
systems with next-generation terrestrial networks. Digital video broadcasting – 
return channel via satellite (DVB-S/RCS) family systems (DVB-S/RCS and its 
evolutions), which are satellite communication systems currently offering the 
most up-to-date architecture and services – will be used to illustrate the 
challenges to overcome in order to ensure a successful integration. Of course, 
the concepts addressed are general and can be applied to other systems, 
including other rival satellite communication systems.  

The presentation of this issue is built around an approach which removes 
the complexity involved in terrestrial and satellite communication systems. 
Therefore, this book offers a high-level vision focusing on the components 
of these systems and their interactions. It is thus aimed at a wide readership, 
from the designer of the satellite system to the network operator looking to 
incorporate a satellite option into their portfolio, and from institutional 
regulators to students wishing to address the issue of terrestrial/satellite 
hybrid systems.   

The various ways of integrating the satellite systems into terrestrial 
networks will be addressed using several scenarios with different levels of 
complexity. The management issues related to QoS in terrestrial and satellite 
networks as well as solutions enabling interoperability will also be 
addressed. Mobility architectures and their performance will then  
be tackled. The higher levels will also be addressed with a focus on the role 
of the transport layer in a hybrid network. All the solutions provided in this 
book have been developed and tested in a number of European and French 
research projects. The results were obtained either by measures taken from 
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existing systems, or by realistic imitation platforms, or by the use of 
simulators when no other option was possible.  

Plan 

Chapter 1: Satellite and Terrestrial Hybrid Networks 

The success of satellite communication systems mainly lies in their wide 
coverage and reduced time-to-market. Although niche markets, such as 
ocean and airspace coverage, will continue to exist, the future of satellite 
systems looks very different. The integration of satellites into terrestrial 
systems is now the only way to provide a complete offer of fixed and mobile 
services, with or without broadcasting. This chapter offers a number of 
hybrid scenarios. These scenarios, known as “tightly coupled”, “gateway” or 
“loosely coupled”, will be examined and their impact on the architecture and 
services will be described. 

Chapter 2: Quality of Service on Next-Generation Terrestrial Networks 

The QoS guarantee is the cornerstone of the next-generation networks 
including satellites, in order to remain competitive and profitable. This 
chapter looks at the essential communication architecture which provides an 
advanced management of the QoS. Internet engineering task force (IETF) 
and ITU-NGN approaches will be compared. 

Chapter 3: Quality of Service in DVBS/RCS Satellite Networks 

DVB-S/RCS is one of the most powerful and flexible satellite 
communication systems in managing the QoS. This chapter presents the 
standard DVB-S, its return channel via satellite (RCS) and the recent evolutions 
of this standard. Particular attention will be given to the QoS architecture 
promoted by the European Space Agency and the SatLabs group. 

Chapter 4: Integration of Satellites into IMS QoS Architecture 

The implementation of an integrated QoS architecture, compatible with 
terrestrial and satellite networks, is a significant challenge. After the 
presentation of various approaches in Chapter 3, this chapter examines an 
example of a successful integration in the IP multimedia subsystem (IMS) 
architecture.  


