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FOREWORD

S

atellites are an integral part of
the “new industrial revolution”
ignited by digital technologies
that are progressively shaping a
hyper-connected society.

Rodolphe Belmer
CEO

—
The imperative
need for innovation
has driven us to
acquire new tools
and adopt new
practices

While satellite television continues to
enter homes – particularly in emerging
markets – fixed and mobile broadband
connectivity will fuel the next phase of
worldwide growth for the satellite business.
Forecasts of consumer growth of digital
services are as significant as potential
markets are vast. The opportunities are
immense, as are the technical and
economic challenges of spreading access
to interactive television, developing Ultra
HD and providing always-on Internet
connectivity everywhere.
On earth as in space, an unprecedented
wave of innovation is sweeping through
our sector, boosting the agility and
flexibility of satellites and their overall
relevance in the value chain. For Eutelsat’s
clients, our satellite technology is part of
their essential response to new challenges.
In order to support them as their business
expands, we treat staying ahead of trends
and technical and commercial innovation
as strategic priorities.

Innovation sits at the heart of Eutelsat’s
DNA. It is an indispensable competitive
imperative in constantly evolving video
and connectivity markets and has driven
Eutelsat to acquire new tools and adopt
new practices. Benefiting from in-depth
market knowledge and unique expertise,
we want to seize every relevant opportunity
to innovate. In doing this, we seek to
leverage our assets and collaborate with
a wide array of players in our ecosystem.
With this vision and a new and ambitious
outlook on open innovation, we will continue
to reinvent ourselves every day.
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VIDEO IN THE DIGITAL ERA

VIDEO IN
THE DIGITAL ERA

T

he strength of the satellite
broadcasting market reflects the
insatiable appetite of viewers
around the world for television
and, more generally, for video in multiple
formats. The trend is for more content
to be consumed whenever and wherever
users want. Although the market maturity
of multiscreen viewing varies considerably
across different geographic regions, it is
generating a fundamental shift towards
diversified modes of access and personalised services.

THE IRRESISTIBLE APPEAL
OF DIGITAL TELEVISION
The power of broadcasting is underpinned
by the major role that satellites have played
and continue to play in this arena. With
technologies and experience constantly
improving over five decades, and unrivalled
worldwide coverage, geostationary satellites
are quite simply an unmatched infrastructure
for mass market broadcast services.
Satellites have the capacity to absorb an
ever growing number of channels and to
provide viewers with the programme
diversity and signal quality they expect.
They are how billions of viewers around
the world enjoy access to thousands of
channels at a highly competitive cost.
Increased consumption of video content
continues unabated, marked by its exponential growth through the Internet.
Against this backdrop of non-linear viewing,
“classic” television remains the backbone
of video in mature markets and continues
to grow in fast-developing markets.
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VIDEO IN THE DIGITAL ERA

CHANNEL GROWTH
IN FAST-GROWING MARKETS
—
Source: Euroconsult 2015
%
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NEW TRENDS: INTERACTIVITY
AND MULTI-SCREEN
Digital technologies, including improved
compression, have lowered the barrier
to entry for broadcasting, triggering
increasing channel diversity. Using new
devices such as smart TVs, digital technologies are also paving the way for new
applications. Around the world, access to
content is spreading from televisions to
tablets and smartphones, and users are
integrating interactivity into their viewing
patterns for video on-demand services
and to engage with programmes.
By providing a solution for two-way communications satellites are facilitating the
take-up of these new trends and carving
out their role in a new environment.

ENRICHING
THE ULTRA HD EXPERIENCE
In addition to interactive services and
multiscreen, improved image quality
continues to enrich the viewing experience.
While High Definition TV has already been
adopted by thousands of satellite channels,
Ultra HD is now appearing on the horizon.
The unprecedented sound and image quality
it offers is redrawing the lines for the entire
content industry. In addition to new consumer
screens, filming and transmission equipment,
Ultra HD calls for substantial bandwidth
that satellites are uniquely placed to supply.
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—
Innovation at Eutelsat

VIDEO VISION:
NEW GROUNDS FOR
INNOVATION

E

utelsat is committed to supporting
the expanding business of broadcasters and pay-TV platforms
with new technologies adapted
for interactive services. We want to enable
them to combine the efficiency of broadcasting with the personalised services that
consumers now expect. Service quality
and cost-efficient bandwidth are also
treated as priorities to enable our clients
to maintain their competitive edge.

—
Managing exponential traffic growth
while delivering impeccable quality of
service

HIGH-QUALITY INFRASTRUCTURE FOR
COMMUNICATIONS UNDER CONTROL

COMMITTED TO DELIVERING
THE HIGHEST LEVELS OF RELIABILITY

Eutelsat’s business is underpinned by a
fleet of 40 satellites in geostationary orbit.
Our presence in space is complemented on
earth by high-capacity terrestrial networks
that route client data streams to teleports
where they are uplinked to space.
The teams working at our control centres
operate 24/7 to ensure high-quality and
reliable service. In addition to monitoring
the performance of satellite transmissions,
they supervise signal integrity.
Transmissions to satellites are subject to
strict control and surveillance procedures.
Using 22 ground stations located at strategic
locations around the world, all transmitting
frequencies are regularly scanned and
end-to-end transmissions are monitored
until their point of reception.

With availability levels close to 100%,
satellite transmissions are one of the most
reliable modes of transmission. It is no
mean feat to deliver these impeccable levels
of service continuity against a backdrop of
exponential growth in the volume of
transmissions.
Eutelsat is acutely aware of our commitment to deliver clients the highest levels
of reliability. We have invested in extensive
control and monitoring tools that are spread
across the globe. In order to manage
increasing traffic flows and to preserve
signal integrity we are automating processes
and improving our flexibility and responsiveness. A wide array of measures has been
deployed in this quest for operational
excellence.

ONGOING RISE IN GLOBAL
INTERNET TRAFFIC
—
Trends in monthly volume of data consumed
for each fixed broadband connection

Traffic per fixed
broadband connection
(GB/month)
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VIDEO IN THE DIGITAL ERA

—
Delivering end-users a premium viewing
experience in terms of image quality and
interactivity

DTH (Ku)
Smart LNB return Link (Ka)

DRM enabled IPTV
& Tablet companion

Splitter/Router

DVB TV reception

THE SMARTLNB FOR CONNECTED TV
AND CONNECTED HOMES

Home automation

Interactive TV
& Social networking

INITIATIVES BOOSTING RELIABILITY
With a view to continuously improving
service quality and reliability, Eutelsat
actively promotes cooperation between
satellite operators, including through the
Space Data Association. We are also a
driving force behind the Carrier ID initiative
that has united major satellite operators in
an industry effort to mitigate interference.
Carrier ID uses a new protocol that
involves marking uplinks with a “barcode”
to enable their location to be identified in
the event of interference. The quest for
industry-leading service has also led
Eutelsat to deploy new intelligence on board
our satellites. This includes interference
mitigating techniques that involve modifying
the frequency of an uplink signal without
changing the downlink frequency.
This response uses frequency converters
placed downstream of a satellite’s reception
antennas.

THE SMARTLNB:
JOINING THE CONNECTED TV
ECOSYSTEM
Eutelsat is developing affordable and
innovative solutions that enable broadcasters to complement their linear
programming with Internet connectivity
on non-connected TV sets.
These solutions include the SmartLNB,
whose development is the fruit of our multidecade experience in digital broadcasting.
Comprising an electronic feed that also
provides a return channel, the SmartLNB
can be easily integrated into a satellite
installation. It opens the door to an array of
IP–based services in the home and provides
broadcasters with a tool for Digital Rights
Management and analysing audience data.
The return channel is efficiently managed
through exchanges comprising asynchronous IP packets. Messages are ascribed
different priority levels in order to distinguish
between “real time” information and less
time-critical categories, such as audience
analysis.

HYBRID TV, DELIVERING THE BEST OF
BROADCASTING AND BROADBAND
Eutelsat’s innovation efforts in interactive
television services include hybrid solutions
that leverage the complementary strengths
of satellite and terrestrial. The objective
is to bundle the powerful broadcast
capability of satellites with the efficiency
of terrestrial broadband for personalised
services.
This strategy is showcased in our FRANSAT
television platform through the FRANSAT
CONNECT offer of interactive services
that includes local storage to optimise
transmission costs. By bridging the gap
between the worlds of IPTV and satellite
broadcasting, hybrid television is paving
the way for new services and efficient new
business models.

USHERING IN ULTRA HD
Eutelsat’s objective to provide end users
with the richest possible viewing experience
has naturally driven our pioneering work on
Ultra HD. In order to validate the end-toend transmission chain we have launched
demonstration Ultra HD channels using
HEVC compression and operating at 50
frames per second with 10-bit colour depth
for a truly immersive experience. Having
played a part in building the foundations
of the Ultra HD ecosystem, we are now
actively involved in stimulating commercial
deployment, with the first results already
evident in Europe and Russia.
Our role as a demonstrator serves to validate
the value proposition of a step change in
video for content producers, broadcasters,
and consumer electronics manufacturers.
A key objective is also to showcase Ultra HD
to consumers in order to promote mass
market adoption of new-generation screens
that display this enhanced video format.
Our core goal is to work with our clients as
they adapt to a new transformation in the
video market.
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CONNECTIVITY
VIA SATELLITE

RISING TO THE CHALLENGE
OF UNIVERSAL BROADBAND
ACCESS

T

he Internet has spectacularly
taken root around the world,
taking on a status almost
comparable to running water or
electricity. This revolution is characterised
by being online anywhere, anytime and
accessing a myriad of applications. With
2.8 billion users connected and four billion
still waiting to get online, the market
potential is obvious.

SPREADING EQUITABLE INTERNET
ACCESS
Satellites are uniquely placed for rising to
the challenge of connecting users to the
Internet and bridging the digital divide.
Terrestrial network deployment is frequently
hampered by costs and poor return on
investment where population density is low
or access difficult. The major challenges
posed by spreading access to the Internet
are technical and economic. They call for
high-quality services at prices compatible
with mass market take-up. Satellites have
intrinsic advantages in this regard: our
infrastructure has a fixed cost and makes
no distinction between users in rural and
urban environments; signal quality is
homogenous throughout the regions
covered and deployment is immediate and
comprehensive, unlike terrestrial infrastructure. In addition to these inherent qualities,
High Throughput and Very High Throughput
Satellites are constantly leading to more
competitive user costs.
These assets favour continued market
growth for satellites, particularly in
emerging markets where there is potential
to expand for leading Internet companies
and a ripple effect for other players.

MOBILE CONNECTIVITY
The demand for connectivity is also
transforming mobility markets that in
some areas, such as maritime, are wholly
dependent on satellites.
In-flight broadband is another example of
the rapid generalisation of the Internet.
Airborne connectivity for work and leisure
is becoming a basic passenger expectation
and will be the norm for in-flight services.
By 2025, it is estimated that 70% of aircraft
will offer passenger connectivity.
THE INTERNET OF THINGS
While the in-flight connectivity market is
already being reshaped by satellites, the
broader landscape of mobile connectivity
is expected to dramatically change with
the arrival of driverless cars that herald
further opportunities for new business.

After people, objects will increasingly
become interconnected as we enter the era
of machine-to-machine communications.
E-health is already generating a wealth of
data by retrieving information on a patient’s
health and transmitting it to remote platforms for processing. In other sectors, digital
locks and electronic devices in homes,
connected and intelligent cities and smart
grids will all generate traffic on communications networks.

These decentralised and often low-power
exchanges will progressively spread across
large regions of the globe, creating new
information highways. Satellites will be
part of these new arteries, retrieving data
from objects and sensors at sea and in
regions unserved by terrestrial infrastructure.

—
After people, objects will increasingly
become interconnected. Satellites will be
a key component of new data highways
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—
Innovation at Eutelsat

CONNECTIVITY:
THE UNCHALLENGED
RELEVANCE OF SATELLITES

W

hether serving users directly
or feeding terrestrial
headends, satellites sit at
the heart of a super era
of connectivity. They provide high throughput
for sending and receiving data and
facilitate broadband connectivity in every
corner of the regions they cover.
Indispensable for many critical applications
and adaptable to changing needs, they
hold strong and long-term commercial
potential, including in mobility markets
and in emerging countries.

ground stations connected to the Internet.
It uses innovative techniques that optimise
satellite resources by reusing frequencies,
to take total throughput to beyond 90 Gbps.

HIGH-QUALITY SATELLITES
FOR HIGH-QUALITY BROADBAND
Through a combination of Ka-band spectrum
and advanced multi-beam satellites,
Eutelsat has already reduced cost per
megabit by a factor of 10 and is contributing
to the effort to make broadband available
to all. Services provided by the KA-SAT
broadband satellite already enable
hundreds of thousands of homes to be
connected to the Internet at speeds
comparable to ADSL (22 Mbps downstream
and 6 Mbps upstream). They also deliver
professional users higher data volumes
and bandwidth (up to 50 Mbps downstream
and 20 Mbps upstream), enabling them
to operate corporate networks or transfer
high-quality video and data files.
The KA-SAT satellite marks the transition
from single-beam broadcasting to highcapacity multi-beam services using spotbeams that communicate to a network of

Eutelsat’s technology developments are
in step with evolving Internet usage. Our
constant objective is to reduce cost per bit
and to increase flexibility. Beyond KA-SAT,
we have invested in broadband payloads on
EUTELSAT 65 West A, EUTELSAT 3B and
EUTELSAT 36C.
Further enhancements include electric
propulsion and dynamic capacity allocation
that feature on our High Throughput
Satellite for Internet access in Sub-Saharan
Africa, to be launched in 2019.

FLEXIBILITY AT THE HEART OF MOBILE
SATELLITE BROADBAND

—
Dynamic power
allocation to
provide passengers
with consistent
in-flight broadband
connectivity

Through one of the initiatives developed
by Eutelsat, broadband capacity will be
dynamically managed in order to deliver
users a consistent Internet experience.
In-flight connectivity will be a key beneficiary of this technology.
We are embarking this capability on the
EUTELSAT 172B satellite that will serve
airlines using busy air corridors over Asia
and the Pacific. The challenge is to ensure
adequate bandwidth provisioning for peak
periods of use across the satellite’s spotbeams. EUTELSAT 172B will respond to
this using multi-port amplification that
enables dynamic power allocation in order
to provide passengers with consistent inflight broadband connectivity.

A MULTI-FUNCTIONAL TERMINAL
The versatility of the SmartLNB makes it
particularly suited to machine-to-machine
communications. It also affords low-cost
Internet access as an easy add-on to a
domestic satellite TV installation.
The SmartLNB is also designed to meet
strict economic constraints in terms of
production and usage costs. The result is a
low-cost, low-energy device that adapts to
varying usages and markets, particularly in
emerging countries. Its electric consumption,
of around 100 watts, can also be powered
by solar energy.
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INNOVATION
THAT’S OUT OF THIS WORLD

COLLABORATIVE
INNOVATION IN
THE SATELLITE SECTOR

—
Smarter payloads
that adapt to changing
market dynamics

ENHANCING SATELLITE EFFICIENCY

T

he satellite communications
sector is no stranger to the
innovative processes that are
accelerating with the knowledge
society. Technical progress and new
disruptive players are introducing
new business models and generating
new market opportunities. Innovation is
more than ever a priority in the space
sector.

Geostationary satellites have continued to
increase in throughput and power, going
from 10 Gbps to over 150 Gbps in less than
10 years. The next generation of High
Throughput Satellites will offer throughput
of 500 Gbps and will progressively inch up
into the Tbps range. Continuous technology
improvements will also enable capacity
to be dynamically targeted to areas where
demand is highest.

ELECTRIC PROPULSION: AN EXAMPLE
OF MULTIDISCIPLINARY INNOVATION
Sitting at the crossroads of telecommunications, electronics and space, satellite
communications perform at their best
through solutions jointly developed by
suppliers and clients. This vast sector
encompasses single large satellites,
multisatellite constellations and massmarket consumer electronics. Time to
market is frequently measured in years,
largely because of the process of qualifying
equipment designed for use on the ground
and in space. This entails long and costly
test periods that can be a barrier to embracing new technologies.
The adoption of electric propulsion by the
space sector was a watershed moment
that sprang from the emergence of new
low-cost launchers and efforts to reduce
satellite programme costs.

With electric propulsion, the heavy fuel
tanks needed for chemical propulsion are
replaced by far lighter tanks of compressed
xenon. The consequent reduction in mass
opens the possibility either to add more
intelligence to a payload or to reduce mass
and associated launch costs.

This in-orbit flexibility will enable satellites
to adapt to changing market conditions,
both in terms of reach and applications.
Together with cost optimisation, this
evolution will deliver improved service
quality for a growing number of clients and
offer applications that include machineto-machine communications, mobile
broadband and in-flight connectivity.
Flexibility also allows for greater synergy
between satellite and terrestrial infrastructures.
In terms of costs, Very High Throughput
Satellite technologies will enable the sector to reach the threshold of €1 million
per Gbps, compatible with mass market
applications.

THE NEXT BREAKTHROUGH:
SOFTWARE-DEFINED SATELLITES
Software-defined satellites are the most
progressive response to customer expectations for flexibility. In replacing mechanics
by electronics and software, this groundbreaking innovation will transform the
flexibility of satellite operations for a wide
array of services.
Frequency plans and coverage zones will
be configured and reconfigured dynamically
in space, marking a revolution in service
provision and fleet management. This new
step will also lead to more standardisation
of components and cost savings in satellite
production.
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INNOVATION
IN PERPETUAL MOTION

—
Enabling clients to dynamically
tailor satellite performance to their
specific needs

I

nnovation is an inherent part of
Eutelsat’s corporate culture. It enables
us to offer new services and remain
competitive without compromising a
core value of service quality. In a context of
increased competition, Eutelsat is pursuing
multiple new avenues as part of our overall
drive to innovate.
GAME-CHANGING INNOVATION:
EUTELSAT QUANTUM

A PIONEER OF INNOVATIVE
TECHNOLOGIES
In making the investments that enable us
to anticipate new trends, we are constantly
reconciling bold visions with risk management. Innovation has consistently been
part of this process and has given rise to
a long line of developments at Eutelsat.
Electric propulsion is a recent example of
the role we play in breaking new ground.
Our first foray into electric propulsion was
for station-keeping manoeuvres that
correct a satellite’s position in orbit during
the course of its life. Using chemical
propulsion techniques, these manoeuvres
typically consume one third of the fuel
loaded onto a satellite at launch.

With partial conversion to electric propulsion
we have achieved a reduction in launch mass
of between 600 kg to 700 kg for a satellite
weighing between five and six tonnes.
Our second step was to adopt electric propulsion for boosting a satellite into geostationary orbit after its separation from its
launcher. Eutelsat was in the vanguard of
this trend with the launch in 2015 of an
all-electric Boeing-built satellite that will
soon be followed into space by all-electric
satellites built by Airbus Defence and Space,
Thales Alenia Space and Space Systems
Loral.

With Eutelsat Quantum, Eutelsat is
pioneering the concept of a softwaredefined satellite to enable clients to tailor
performance to their specific needs.
Using simple commands it will be possible
to modify coverage, bandwidth, power and
frequencies during a satellite’s lifetime.
Government, mobility and data markets,
all of which are prone to change, will
particularly benefit from this groundbreaking concept. The unprecedented
flexibility of Eutelsat Quantum will offer a
solution to changing market contexts and
will facilitate investment decisions.
The Eutelsat Quantum programme is being
developed within the framework of a public
private partnership between Eutelsat and
the European Space Agency (ESA) with the
support of the UK Space Agency. The first
satellite, scheduled for launch in 2019,
is being built in the United Kingdom by
Airbus Defence and Space using a new
platform developed by Surrey Satellite
Technology Ltd. (SSTL), a subsidiary of
Airbus Defence and Space.
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—
Eutelsat applies
a unique stamp
to innovation on
the ground and
in space
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INNOVATION
THAT’S OUT OF THIS WORLD

The concept of satellite communications
first emerged as a result of lateral thinking.
As long as useful ideas can be identified
and evaluated, where they come from is
irrelevant. Eutelsat has always innovated
as part of an ecosystem, applying our unique
stamp to ground and space investments
in order to create a “system-based”
approach. In leveraging our strengths to
be part of a new era of ubiquitous connectivity, Eutelsat is adopting organisational,
collaborative and agile paradigms. We are
also forging partnerships with suppliers
and clients from private and public sectors
to identify and capitalise on untapped
sources of value creation.

The landscape of innovation has been
enriched by start-ups who are new
economic actors investing their energies
into implementing ideas, technologies
and new business models. Eutelsat has
evaluated this new panorama and is
pursuing a two-track strategy of internal
innovation and open innovation.
We are actively following developments in
micro and nanosatellites with a view to being
able to make the most of opportunities to
create new services and benefit from
the cost optimisation expected with the
economies of scale they will generate in
production.

NEW WAYS OF WORKING THAT FOSTER
INNOVATION
Today, we are expanding our horizons and
implementing new operating models to
strengthen our innovative processes.
Investing in Sigfox was a turning point, both
in style and substance. Our investment
in and alliance with a start-up terrestrial
operator specialising in the Internet of
Things, marks a new chapter. Our objective
is to understand the workings of the
machine-to-machine market, which has
prodigious growth potential, and to benefit
from the expertise of a leading new operator
in this domain. Satellite transmissions are
poised to play a crucial role in the worldwide network that Sigfox is creating. The
global coverage offered by Eutelsat’s fleet,
together with low-cost, low-power and
low bitrate technologies fit with Sigfox’s
ambitions and business model.

In being part of the Starburst Accelerator
we are further broadening our sphere of
influence and source of ideas. The concept of
Starburst Accelerator is to create a bridge
between start-ups and large aerospace
companies with a view to promoting
technologies that can propel forward new
products and services.
Eutelsat has reached the stage of
formalising processes for monitoring,
identifying ideas and managing innovation.
To do this, we rely on expert and enthusiastic
teams for whom innovation is a state of
mind, a passion and a vocation.

—
New operating
models to
strengthen
our innovative
processes
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