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Editor’s View....

Amy Saunders
Editor

The NewSpace revolution

You might have noticed that we’ve been talking a lot about NewSpace in the last few months. This isn’t just a renewed focus that happens
to coincide with the launch of our new publication, NewSpace International – we’re seeing many more enquiries every week into NewSpace
topics, and many of our guest authors have been getting in touch, eager to contribute on NewSpace areas of expertise.
If you take a broader look at things, you’ll see that NewSpace is fast becoming embedded in today’s satellite sector. Satellite industry
veteran Arianespace has reported two new contracts for NewSpace applications very recently,
including an agreement to offer InOrbit NOW launch and deployment services through the launch
of D-Orbit’s ION CubeSat Carrier, and a deal to launch the first small satellite for delivery of
SITAEL’s STRIVING services, both to be launched using a Vega as part of the launcher’s Small
Spacecraft Mission Service (SSMS) Proof of Concept (POC) flight.
Meanwhile, an SES-led consortium and the European Space Agency (ESA) are developing a
system that will allow the generation of encryption keys from space, as well as their secure
transmission to users on Earth via laser. The consortium of industry partners will establish a
Quantum Cryptography Telecommunication System (QUARTZ), a new platform aimed at providing a global service for next-generation encryption keys for use in geographically dispersed networks. Possible applications will address the needs of users such as telecommunication operators, financial organisations, infrastructure providers, institutions and potentially governmental
organisations. The QUARTZ project is an important step towards an innovative, robust, scalable
and commercially viable satellite-based QKD service.
In other news, Surrey Satellite Technology Ltd (SSTL), Goonhilly Earth Station (GES) and the ESA have signed a collaboration agreement for Commercial Lunar Mission Support Services that aims to develop a European lunar telecommunications and navigation infrastructure, including the delivery of payloads and nanosatellites to lunar orbit. The low-risk, phased approach to implementing a sustainable,
long-term commercial service will support lunar scientific and economic development, both for Europe and for the rest of the world. The
agreement focusses on the upgrade of the Goonhilly Earth Station for commercial deep space services, and the maturation of the space
segment with a lunar pathfinder mission. The cooperation also encompasses the commercial and regulatory support to catalyse the lunar
economy and provide affordable access to the lunar environment, and ultimately deep space.
These are just a few short examples – it’s clear that there is a lot on the horizon for traditional satellite companies in the NewSpace
arena. The key to success will be getting in on the ground floor with innovative visions that solve real-world needs.


“The QUARTZ project is

Photo courtesy of LeoSat

an important step
towards an innovative,
robust, scalable and
commercially viable....”
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....News & Analysis

Thaicom expands MCPC broadcast platform on
Thaicom-6 in Africa
Thaicom Public Company Limited has announced the
signature of an agreement with Mediavision—a European
based content delivery specialist providing end-to-end
solutions to the broadcast and media industry—for the
expansion of its Multi-Channel Per Carrier (MCPC)
broadcast platform in Africa.
The MCPC broadcast platform is a cost-effective
distribution solution, providing broadcasters in Europe
direct access to Thaicom’s content distribution platform
at 78.5° east, located on the Thaicom-6 satellite.
European and international programmers will also gain
access to Mediavision’s integrated solutions for linear
and non-linear content distribution including Internet
Protocol TV (IPTV).
“Thaicom and Mediavision are working together to
deliver innovative broadcast solutions that enable
programmers to cost-effectively expand their distribution
network into Sub-Saharan Africa,” said Patompob (Nile)
Suwansiri, Chief Commercial Officer with Thaicom.
“Thaicom launched its MCPC broadcast platform for
Africa in 2016. Now we will be able to provide European
and international programmers with immediate access

to the African market and TV households.
APT Satellite successfully launches APSTAR-6C
Satellite
On 4 May 2018 in Xi Chang, China, APT Satellite
Company Limited (APT Satellite) successfully launched
the APSTAR-6C satellite into orbit. This marks the 46th
mission of LM-3B launch vehicle.
APSTAR-6C, as the replacement satellite of APSTAR6, is the second DFH-4 platform satellite that APT
Satellite has procured from CGWIC. The satellite is
equipped with 45 transponders in C, Ku, and Ka-bands,
with designed service life of 15 years, providing high
power transponder services to customers across the
Asia-Pacific region for in-flight connection, video
contribution/distribution, DTH and cellular backhaul. 
APSTAR-6C
APSTAR-6C satellite
satellite being
being launched.
Image
courtesy
China Great
launched.
Imageofcourtesy
of Wall
Industry
Corporation
China Great
Wall Industry
Corporation

Maxar’s SSL expands leadership team to accelerate
innovation and growth
SSL, a Maxar Technologies company has announced
two executives have joined the SSL leadership team to
develop growth oppor tunities for the company’s
innovative spacecraft systems and expand the
company’s focus on small satellites and Ear th
observation. Adam Marks is assuming the role of Chief
Strategy Officer, and Mark Sarojak will serve as Vice
President of Commercial Earth Observation. The addition
of these two leaders will augment SSL’s strategic and
satellite technology expertise and accelerate growth by
leveraging the collective power of the Maxar
Technologies businesses.
“With these innovative and dynamic thinkers we are
bringing a wealth of knowledge and experience to drive
growth at SSL,” said Dario Zamarian, President, SSL.
“This expansion of our leadership team will help us
leverage the power of all four of the Maxar businesses
to bring the value of our innovative spacecraft systems
to the next-generation applications that are driving the
new space economy.”
Adam Marks, Chief Strategy Officer
As Chief Strategy Officer, Adam Marks will develop new
markets and par tnerships to optimize business
opportunities for next-generation communications and
space systems for commercial and government
customers. He has 20 years of experience in high-tech
businesses where he focused on key digital technologies
such as cybersecurity, mobile broadband connectivity
solutions and big data analytics.
Mr. Marks was most recently Vice President of
Strategy & Corporate Development at Thales Group.
Prior to that position, he was at Booz Allen Hamilton
where he advised Depar tment of Defense and
aerospace industry clients.
Mark Sarojak, Vice President of Commercial Earth
Observation
As Vice President of the Commercial Earth Observation
business, Mark Sarojak leads SSL’s remote sensing
business, and drives strategies for the wider adoption
of satellite-enabled technologies and the growing
smallsat applications market.
Mr. Sarojak has more than 20 years of experience in
technology, geospatial intelligence and dynamic
leadership including roles in strategy, sales and marketing.
He joined SSL from GeoNeo Inc., where he served as
CEO, and provided strategic leadership for the company’s
work in geospatial technologies. Previously, Mr. Sarojak
spent 11 years at BAE Systems where he developed
commercial strategies, led global sales and marketing
teams, and grew partner networks.

Global Eagle to collaborate with Telesat on its Low
Earth Orbit (LEO) satellite program
Telesat and Global Eagle Entertainment have agreed to
collaborate in optimizing the capabilities of Telesat’s LEO
system to serve growing broadband requirements of
maritime and aeronautical markets. The collaboration
will include user terminal development, service-offering

4

news-latest.pmd

www.satellite-evolution.com | May/June 2018

4

17/05/2018, 11:56

News & Analysis....

design, marketing, in-flight testing and at-sea
performance testing.
Global Eagle is an industry leader in satellite
broadband and connected entertainment services for
aviation, maritime, enterprise and government markets.
The company is a leader in provision of satellite
connectivity for single-aisle airliners worldwide,
broadcasting live television services to airliners and
cruise ships, and providing content services to aviation.
This collaboration follows Global Eagle’s
comprehensive review of planned non-geostationary-orbit
(NGSO) constellations.
The review resulted in Global Eagle concluding that
Telesat’s innovative LEO system design can provide low
latency, high throughput and global coverage – including
polar and oceanic regions – to
optimally deliver a consistent,
responsive and scalable guest
experience for airlines and cruise
lines.
Telesat and Global Eagle will
work together on design and testing
activities for Telesat’s planned LEO
constellation using Telesat’s recently
launched Phase 1 LEO satellite. The
parties will focus on airline and large
cruise ship applications in polar and
high-latitude regions, and passenger use-cases globally that
leverage sub-50 millisecond latency
for data-intensive applications. For
aviation, Global Eagle will be testing
its newly developed Ka-band
antenna.
“Global Eagle uses Telesat
geostationary satellites today to
deliver high-performing wireless
broadband to millions of airline and
cruise passengers,” said Josh
Marks, CEO of Global Eagle. “We
believe advanced LEO systems like
Telesat’s can offer impor tant
advantages for aviation and cruise
markets, including consistent global
coverage, very low latency, and
gigabit connections. Telesat’s open
architecture can provide Global
Eagle’s customers with an easy
upgrade path to add LEO capacity
to existing GEO systems, avoiding
technological or economic lock-in to
legacy technologies. We can also
bring new technologies to our
customers more quickly building on
our open architecture. Global Eagle
is ver y excited about this
collaboration and eager to begin
testing on Telesat’s Phase 1 LEO
satellite.”
“Mobility has long been a key
sector for Telesat and we are very
pleased that Global Eagle, a

recognized leader in mobile broadband, has decided to
collaborate on serving aviation and cruise markets
beginning with live testing on Telesat’s Phase 1 LEO
satellite,” said Dan Goldberg, President and CEO of
Telesat.
“Telesat’s LEO system is designed to deliver low
latency, high speed broadband with the ability to instantly
allocate bandwidth where it’s most needed – a key benefit
for mobility customers. Our collaboration with Global
Eagle is further confirmation that the innovative design
of Telesat’s LEO system offers many advantages to
aeronautical and maritime markets. We look forward to
benefiting from Global Eagle’s expertise as Telesat works
to optimize the service offerings and network capabilities

of our LEO system.”
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Falcon 9 first stage landing on Drone Ship. Photo SpaceX

....NewSpace

What’s up with
NewSpace
NewSpace means a great many things to a
great many people; the colonisation of Mars,
space tourism, easier and more affordable
access to space. The list is as seemingly
unending as space itself. But what exactly is
NewSpace, and who is involved?
Like many comparatively new terms, NewSpace is an
umbrella phrase that describes the move towards today’s
emerging private spaceflight industry. Gone are the days
when the satellite and space sectors were dominated by
government entities – today, it’s all about the commercial
aspects. These commercial entities are looking to harness
space in an entirely new way, developing faster, better, and
improved access to space and spaceflight technologies.
So, what are we leaving behind? Old Space is everything
today’s space entrepreneurs are trying to overcome, namely
the massive barriers to space; cost, time, regulation, all of
these and more have prevented easy access to spaceflight.
Old Space is space programmes being restricted to
government entities, with new satellites taking years to go
6
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from the design to launch phase, and costing tens of millions
of dollars. The slow clunking of the Old Space regime is
coming to an end as NewSpace entrepreneurs push the
boundaries of what is possible, reducing the prohibitive costs
and other barriers to entry of space, creating new markets
and profit incentives, and opening our eyes to the
overwhelming possibilities of space.
NewSpace activities
So, what are these NewSpace companies actually doing?
Let’s take a brief look at who’s active in the massive array of
NewSpace fields.
Space tourism
Space tourism is, without a doubt, the most widely publicised
NewSpace area. It’s hardly surprising – it’s only become
common to travel abroad on holiday in the last few decades,
so hopping on a flight to space for your holidays is a huge
deal. SpaceX, the NewSpace golden child, is making waves,
but so are Blue Origin and Virgin Galactic. Less wellpublicised are the commercial spaceflight plans from Boeing
and Space Adventures Ltd. There’s a lot of scope in the space
tourism arena – companies are making plans for anything
from suborbital spaceflights, lunar orbits, and missions to
land on the moon and Mars, with the first test flights for some
of these projects expected later this year.
Space colonisation
Another topic straight out of science fiction, space
colonisation is something several entities are actively working
towards. SpaceX’s Elon Musk has stated that one of his
www.satellite-evolution.com | May/June 2018
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....NewSpace
longer-term goals is the colonisation of Mars, while the Mars
One project, headed by Bas Lansdorp, is aiming for a
permanent manned Mars landing in 2032. The primary
argument for colonisation is the long-term survival of human
civilisation, although there are many challenges to overcome
before it becomes a reality; transportation, sustainable
habitats, settler health and well-being, energy, resources,
terraforming, communications with Earth, etc., the list goes
on and on.
Launch services
Commercial spacecraft launch entities working on nextgeneration technologies are in good company. SpaceX, of
course, is spearheading the reusable rocket launch campaign
with the Falcon 9, alongside Blue Origin with the New
Shepard. Both are also developing additional reusable launch
vehicles. The huge number of small satellites expected for
launch in the coming years has created a massive market
opportunity for dedicated small satellite launch vehicles;
NanoRacks is launching CubeSat missions from onboard the
ISS, Rocket Lab has completed the world’s first private orbital
launch complex, and is nearing launch-readiness for small
satellites, Virgin Galactic is exploring in-air launches of small
satellites with its LauncherOne and SpaceShipTwo vehicles
from airplanes, and new start-up Orbex is developing a
dedicated small satellite launch vehicle in the UK.
Earth observation
Next-generation, commercial Earth observation is coming on
in leaps and bounds right now. Utilised for anything from
weather forecasting, biodiversity and wildlife trends,
atmospheric chemistry, disaster recovery operations, ocean
management, and protecting the environment from poaching
and illegal fishing, you can see why Earth observation is such
a major field. DigitalGlobe, ‘the first and only company to
deliver true 30cm resolution imagery,’ collects more than one
billion square kilometres of imagery annually, while Spire
Global, which monitors the Earth via a network of small
satellites, recently won the world’s first Commercial Weather
Data Pilot contract with the National Oceanic and Atmospheric

Administration (NOAA). ImageSat International (ISI), Planet
Labs (which now includes Terra Bella, formerly Skybox
Imaging), Earth-I, Hera Systems, Satellogic, and BlackSky
are all transforming the Earth observation sector with exciting
new steps forward in capabilities.
Satellite constellations
Small satellite constellations have been heavily discussed in
recent years as O3b Networks (now part of SES) and
Globalstar have demonstrated the possibilities. Medium Earth
orbit (MEO) and low Earth orbit (LEO) have been arguably
underused in the commercial satellite sector until now; the
majority of satellites using those orbits have to date been
used for scientific research applications and government
programmes. All that is about to change. Iridium NEXT,
OneWeb, LeoSat, Telesat, Boeing, Fleet, Samsung, Kepler
Communications and SpaceX all have constellations
somewhere between the planning and operational stages,
and it’s broadly expected that around 2,000 new commercial
small satellites will be launched by 2026, including almost
1,000 for OneWeb. Most of the planned constellations will
target the global connectivity market, delivering low-cost highspeed Internet services, and are expected to help bridge the
digital divide.
Satellite manufacturing
Of course, someone must manufacture all these groundbreaking next generation satellites, and given the boom in
small satellite demand, manufacturers with the appropriate
specialisations are expected to thrive. Clyde Space, Boeing,
Surrey Satellite Technology Ltd (SSTL), Lockheed Martin,
Mitsubishi Electric Corporation, Orbital ATK, SSL and Thales
Alenia Space are all heavily invested in small satellite
manufacturing, while Airbus Defence and Space has made
spectacular progress, having inaugurated several serial
production lines in France and the USA for the assembly,
integration and testing of OneWeb’s small satellites.
Satellite servicing
We all know that the biggest lifespan limitation for satellites

Mars One aims to establish a permanent human settlement on Mars. Photo courtesy Mars One
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Mars rover space travel robot

servicing for decades, but it’s only now that pioneers Orbital
ATK and Effective Space Solutions Ltd have taken the first
steps towards on-orbit satellite servicing.
Both are working with the ‘space tug’ model, wherein a
spacecraft docks to the satellite in question and utilises its
own fuel to maintain the satellite and its own station and
attitude. In an example of the type of public-private partnership
that is expected to become increasingly ubiquitous in the
NewSpace era, the US Government’s Defense Advanced
Research Projects Agency (DARPA) has selected SSL as its
commercial partner for its own Robotic Servicing of
Geosynchronous Satellites (RSGS) programme, which will
develop technologies for cooperative inspection and servicing
in GEO.

is fuel capacity. A typical geostationary telecommunications
satellite is retired after 15-20 years, not because any of the
components cease to operate, but because they no longer
have enough fuel to maintain station-keeping duties and
attitude control. The space sector has been debating satellite

Asteroid Mining
Mining space-based resources, whether from moons, planets
or asteroids, is yet another opportunity that has made its
way from science fiction to an actual possibility. The attractions
of asteroid mining are clear; precious metal resources like
platinum, palladium and gold are becoming depleted on
Earth, yet are plentiful in some near-Earth asteroids. Deep
Space Industries plans to send small ‘Fireflies’ satellites into
space to prospect for minerals and ice ahead of a larger
spacecraft for extraction, while Planetary Resources plans
to prospect asteroids using telescopes, again prior to sending
a larger spacecraft for extraction.

The same New Shepard booster that flew to space and then landed vertically in November 2015 has now flown and landed again.
Photo courtesy Blue Origin
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The challenges to mining asteroids include technology,
economics and regulatory.

Working in Space

Manufacturing in space
Space-based manufacturing might sound a little odd at first
glance – why would anyone bother? It turns out, there are
several advantages to manufacturing items outside a
planetary atmosphere; The unique environment of space can
enable industrial processes that cannot be readily reproduced
on Earth; Potentially hazardous processes can be performed
in space with minimal risk to Earth’s environment; Raw
materials, mined off-Earth, can be used in space instead of
being transported back to Earth at great expense; Items too
large to be launched into space economically can be
assembled there instead. Made In Space has been
instrumental in demonstrating manufacturing in space. It’s
3D printers, designed specifically for a zero-gravity or microgravity environment, were launched to the ISS in 2014, and
are currently demonstrating closed-cycle in-space
manufacturing, and exploring the possibilities of 3D printed
food, among other tasks.

What’s next?
As with any movement, change won’t happen all at once.
Old Space is here to stay for the foreseeable future, however,
we’re already beginning to see the first steps beyond it;
billionaires are, for the first time, investing heavily from their
private funds into fantastical futuristic NewSpace projects,
while venture capital investors and venture funds are also
getting in on the action.
For the first time in a long time, the NewSpace era has
highlighted a change in priority as far as education goes; the
movement owes as much to science and engineering
advancements as it does to the arts. No longer is the space
community solely about STEM; it’s now all about STEAM
(Science, Technology, Engineering, Arts and Maths). For
NewSpace endeavours to be successful, it’s as vital to
imagine and create as it is to have a well-constructed business
model and the engineering capabilities to back it up. Just as
Ar thur C. Clarke imagined the world’s first satellite
communications system in 1945, so do today’s entrepreneurs
have to dream and imagine of what might be possible decades

down the line.
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Ms Lynette Tan addressing students

....Q&A Singapore Space and Technology Association

Major international hub!
The Singapore Space and Technology Association (SSTA) is the leading association focused on
developing Singapore’s space technology industry. The non-profit entity facilitates information and
communication exchange for government, industry and academia. Amy Saunders spoke with
Lynette Tan, founding member and Executive Director at SSTA to discuss Asia’s growing space
sector, and how Singapore can become a major international hub for space-related activities.
Question: What can you tell us about
SSTA’s place in the global space
sector?
Lynette Tan: We have come a long way
in creating strategic ties and networks
with the global space community and
the Asia-Pacific space ecosystem.
SSTA constantly re-invents its programs
and initiatives to provide a range of
relevant platforms to stimulate muchneeded discussions, technology and
roadmap sharing, as well as in building
up the pipeline of talent directly for the
space and related industries. We are
also in the process of structuring a
framework with partners to support
space start-ups and small and medium
enterprises.
Question: What’s your assessment of
Asia’s participation in the space
sector right now, and how do you feel
14
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it could be further developed?
Lynette Tan: It is inevitable that Asia
will develop its space sector. Space is
not only a technology driver that boasts
of numerous significant direct and
indirect terrestrial spin-offs, it is also a
field that fascinates humankind and
inspires us to challenge our boundaries.
There will be similarities to the
earlier space programs, but eventually
Asia will have a program customized for
its own requirements and ambition.
Asian nations are likely to focus on
partnerships that are mutually beneficial
than a broad multilateral cooperation
that may not suit individual nations’
needs.
Admittedly, there is still a long road
ahead but the momentum is growing. A
balanced approach is needed to
encourage progress that is beneficial to
the region.

Commercial terrestrial sectors could
be further developed. Space assets and
technologies are enablers for modern
day
infrastructure,
such
as
telecommunications and gantry-less toll
systems, driver-less systems. It is
changing the way we do things, but the
business cases and players are still
evolving. Newcomers to the sector need
their enthusiasm curbed as this is a
technically challenging sector and
commercial business cases are not yet
apparent in many projects.
Question: Singapore is widelyregarded as a major hub for all
business in Asia; where do you feel
it fits within the global space
community?
Lynette Tan: Like any businesses that
have found it beneficial to set up
operations in Singapore, space

www.satellite-evolution.com | May/June 2018
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....Q&A Singapore Space and Technology Association

Question: The global space industry
is in a major state of flux right now –
Finances are being pressed, and
disruptive innovations such as high
throughput satellites (HTS), low
Earth orbit (LEO) constellations and
flat panel antennas are all changing
the way the industry works. What’s
your assessment of these changes,
and what they mean for the future?

Question: What expectations do you
have for SSTA in the near future?
Lynette Tan: I hope that SSTA will
continue to be a critical catalyst in the
Asian Space story; creating exciting
platforms for business to grow, for
knowledge to be shared and ushering
a new generation of responsible and
inspiring space programs that we can
be proud of.


Start up panel session at SSTA’s GSTC
event

A specific action point for
educational institution is to expose the
students to space activities and
projects. This will give the students the
opportunity to appreciate the sector.

Lynette Tan: The potential of these
disruptive technology changes is
unquestioned. Many of these
developments may be (at best) 90
percent there, but the remaining 10
percent is always the challenge. And
this is where it makes or breaks the
business case.
Therefore, the business case for
many projects is controversial and
unclear: How it will pay off, be funded,
and remain sustainable in a competitive
environment remain to be seen.
As these challenges will not be
overcome overnight, the industry will
remain in a state of flux in the near
future: New fields and new players will
emerge, and we are likely to see
incumbents shifting their focus and role
in the coming years.
What is undeniable is that space is
becoming more accessible, and no
longer an area for big countries with
deep pockets. This opens up
participation and we can expect more
new ideas to permeate the sector.

companies can consider operations in
Singapore to take advantage of our
sound business and financial
infrastructure.
Singapore is putting in effort in
creating a robust environment for startups too; our stable business
environment, straightforward financing
system, connectivity to other major
innovation hubs and larger Asian
market are advantages.
Question: What resources are
available to space start-ups in Asia?
Lynette Tan: There is a growing
awareness for space technology
companies and a growing number of
incubators, accelerators and investors
keen in space tech. There is still some
way to go for both star t-ups and
investors to understand the business
case for space. The specific resources
are still evolving. But, don’t forget that
a large part of space business is similar
to any other technology business, so
they can access the same support and
resources available to any business.

16

SSTA.pmd

Surrey speaker at SSTA’s GSTC event

Question: Education is key for the
advancement of the space industry;
how can educational institutions
continue to inspire young people to
take up a role in the space sphere?
Lynette Tan: Indeed, education is key
for the industry. The space industry is a
multi-disciplinary field and an everevolving one. Educational institutions
need to focus on developing young
people with a hunger to keep learning,
be excited to try (and fail), persist in the
face of multiple challenges, and able to
work as a team to draw on various
strengths and gain different perspective.
www.satellite-evolution.com | May/June 2018
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LeoSat enterprise network

Cybersecurity and resilience – A
priority for global enterprise
Information is a key asset to all businesses. Increasingly so, in a time where more and more data
is collected. Customer data, financial data, product data, operational performance data, sensor
data. In the era of ‘big data,’ information is at the heart of the company, all companies. In this
article, Alex Holvoet, SVP Program Management at LeoSat, takes a look at the important task
global enterprises face in protecting their information and data, with a focus on the elements of
cybersecurity and effective strategies to reduce risk of cyber-attacks.
Cybersecurity and resilience has become a priority for
both digital data storage and data communication between
the nodes of a network where data is produced or used. Data
is often stored on site at a company’s premises, but more
and more data is also off-site or in the cloud. When we talk
about cybersecurity, we are looking at technologies,
processes and controls that are designed to protect systems,
networks and data from cyber-attacks. Effective cybersecurity
reduces the risk of cyber-attacks and protects organizations
and individuals from the unauthorized exploitation of systems,
networks and technologies.
Cybersecurity
Cyber security is the protection of information systems, from
18
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damage to hardware and software, theft of information, but it
also includes all activities to optimize service levels and avoid
interruption from cyber-attacks. With the development of
connected devices (as shown in the graph - on second page),
this topic will remain at the top of the agenda for businesses
in the coming years.
This includes protection of the hardware of the systems
and data storage elements, as well as the protection of the
access through communication – both wired and wireless. A
successful cybersecurity approach works across many layers
of security spread across hardware, connectivity, programs,
or data that businesses or individuals intend to keep protect.
Organizations must have a framework for how they deal with
both attempted and successful cyber-attacks.
www.satellite-evolution.com | May/June 2018
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....Cybersecurity
Cyber risks and attacks
Cyber-attacks can be classified in two main categories. The
passive category refers to interfering with and listening in to
communications going in and out of a location where
information and data is stored. The active category means a
software element is installed inside the location where
infor mation is stored. These elements then capture
information, disrupt communication or performance of the
system, and actively change or disrupt data flow from inside
the system. As the type of attacks is constantly evolving,
businesses need to be aware of the existing risks and
weaknesses and develop a cyber security culture to address
these developments.
Types of security in telecommunications
The communication between two locations of an organization
typically goes over different elements in a telecommunication
network and often via services offered by different suppliers.
Each of these parts introduce the risk of reducing the overall
security of the communication in that organization. The
number of steps in the communication multiplies the risk in
the overall communication.
Different types of security can be implemented in all steps
of the communication to optimize overall security:
Content hiding: Hiding the content of data or information
communicated is a common way to avoid third party
access to the content of the transmitted information.
Different techniques of coding, encryption, stenography
etc. can be used to achieve levels of security.

•

Anonymous communication, hiding parties: By
communicating within a ‘crowd’ it becomes difficult to
identify the parties in the communication and makes it
hard to trace routing methods. This concept provides
anonymity in the communication, thus adding security to
targeted attacks.
No communication: Methods that hide communication
in a random, continuous traffic make it possible to hide
the moments where a communication takes place. Real
communication is harder to detect, and it makes traffic
analysis less reliable.

Each of the three is important and depending on the
circumstances any of these may be critical.

LeoSat data user

•

•
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“Cyber-attacks can be
classified in two main
categories. The passive
category refers to
interfering with and
listening in to
communications going in
and out of a location
where information and
data is stored.”

Photo courtesy of Shutterstock

“Effective cybersecurity
reduces the risk of cyberattacks and protects
organizations and individuals
from the unauthorized
exploitation of systems,
networks and technologies.”
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Global Mobile Data Traffic Forecast by Region. Source: Cisco
VNI Mobile, 2015

Cybersecurity in satellite telecommunication systems
What is the role of satellite communications in addressing
cybersecurity challenges? Satellite telecommunication
systems have a specific place in the overall picture of
communications cybersecurity. One of the challenges is the
fact that satellites are built to stay in space for one or two
decades, which adds to the complexity and the risk of the
space-based communications. The second element that adds
to this equation is radio-based wireless protocols and the
dependence on ground stations or gateways to connect
endpoints of the desired connection. This second element is
especially relevant for long distance connections, where,

using a ‘bent-pipe’ approach requires multiple gateways to
realize the desired connection. This not only introduces
additional latency, but also reduces the overall security of
the connection.
To address this, there is a growing trend in new satellite
systems for the processing power on the satellites payloads
to be designed to be reprogrammable and to be capable of
being adjusted to fit requirements, thus improving the security
from the radio-based protocols. In this way, elements in space
can be updated and keep up with developments that occur
after a system is launched.
In general, cybersecurity improves with a lower number
of ‘nodes’ used to get to a specific destination. This is also
true for satellite telecommunications. Typical GSO satellite
systems used today can cover a large surface, but going
beyond the reach of one satellite, typically, a gateway is used
to connect to the next satellite to cover the remaining part of
the desired route. Adding nodes results in reduced
cybersecurity. For the NGSO satellite constellations in
development, being closer to Earth, the surface covered is
smaller. So, for a similar distance, more links via gateways
will be required – more nodes, more risk of reduced
cybersecurity. Improvements will need to be made on ground
segment components to address the issue of securing
multiple hops in bent-pipe designs.
The ideal solution to eliminate gateways altogether is to
bring the required connectivity to space. Intersatellite links,
connecting satellites in space, can ensure no gateway is
required to bring traffic from one point to another. An additional
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Which sectors can benefit?
For global enterprises, dependency on Big Data and a new
generation of technologies such as IoT and M2M drive the
need for the best in class cyber security. In addition, always
on connectivity and smart data analysis and management
require enterprises to have even more resilient and futureproof networks to deliver connectivity and services.
A highly secure NGSO network can support a range of
enterprises, where the high level of security features appeal
to companies with applications such as weather, shipping
and mining data and enterprises needing to synchronize
databases, such as financial trading companies and firms
with a lot of sensitive data online.
Sectors such as multinational pharmaceuticals are also
looking to protect their intellectual property and therefore
need data communications systems that promise better
protection from hackers. The pharmaceutical industry also
has globally dispersed research centres where they need to
connect their scientists through distance collaboration but in
a secure fashion.
Growth of Internet usage in Asia spurs focus on
cybersecurity
With the growing usage of Internet and data communications
services in general in Asia, the need for more throughput,

Photo courtesy of LeoSat

advantage because of this approach is that the overall latency
for the connection is also reduced.
LeoSat, one of these new NGSO constellations, is
developing such a ‘touchless’ architecture, specifically
designed with security and resilience in mind. Essentially a
VPN in space, data will travel end-to-end via optical lasers
across a single encrypted network, bypassing terrestrial
infrastructure. The data is therefore able to bypass most of
any cyber threat surface. Additionally, LeoSat’s multi-satellite
(78) constellation provides inherent redundancy, should
issues arise with a single satellite. At any one time, there are
always 2-7 satellites in view, depending on the latitude of
operation. Regardless of technical- or weather issues there
are alternatives to route traffic, and secondary and tertiary
routes are preprogrammed into the constellation for every
datalink. This underlines the myriad of safety options and
high availability capabilities that the LeoSat constellation has
inherently built in. This is a key feature of this new approach
when compared to GEO/HTS systems, where it is all about
one satellite and one link.

better services, drives growth - for both terrestrial and satellite
telecom operators.
This makes the region prone to cyberattacks from outside
sources. A report from 2015 shows that the area was more
affected by malware attacks than the global average.
The growth of Internet-based technologies in the region
is not going to change in the near future. As more and more
businesses focus on providing connections to improve
commercial and economic performance as well as supporting
governmental services, the number of users will grow
exponentially. These users will be saving valuable data while
conducting commercial activities. They will expect the level
of security to be on par with other regions and that it keeps
up with these developments.
For the Asia-Pacific region, connections often rely on
satellite links. Because of the speed of growing demand, this
will continue to be the case for the coming decade, and
therefore the need for satellite telecommunication systems
that provide a very high level of security is needed. Satellite
operators that can provide these services will need to ensure
high levels of security in all aspects of their service delivery:
Payload on the satellite, ground segment equipment, direct
connections avoiding additional ‘touchpoints,’ e.g. avoiding
gateways using inter satellite links.
Conclusion
Cybersecurity and resilience have been highlighted as critical
features of business communications and is an important
focus to protect key data at the core of many, if not all,
enterprises. For telecommunication providers who play an
important role in the data supply chain there are many areas
to consider in keeping up with the growth of devices and
data that will surely add to the risk of reduced cybersecurity.
For satellite telecommunication systems, the key focus areas
are reprogrammable processing power on the satellites
payload, improved ground segment components and
reducing the bent-pipe satellite approach, and instead
utilizing intersatellite links to achieve best in class

cybersecurity.
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....On-demand OTT Services

Frank Poppelsdorf, Product Director at Irdeto

The role of open
platforms in the
future of satellite
and pay TV
OTT is a complicated hot topic right now –
satellite operators and DTH service providers
alike have voiced concerns over the rapid
market shift as consumers reportedly move
away from traditional broadcast TV in favour of
the newer, on-demand OTT services. Frank
Poppelsdorf, Product Director at Irdeto, opines
on what this fast-changing landscape really
means for operators.
companies as they have done with the pureplay OTT
companies. To future-proof their businesses, operators must
look to open platforms.
Take Android TV as an example – the money operators
will save in using this platform and the substantially shorter
time to market for services mean the benefits of getting into
partnerships with Google greatly outweigh the risks. In
addition, open platforms can provide a treasure-trove of data
as consumers are likely to use many more services on them
compared to closed platforms. By analyzing this data,
operators can gain audience and business intelligence to
help them improve their offering to satisfy the customers they
are fighting so hard to keep.

Photo courtesy of Shutterstock

The satellite and pay TV landscape has evolved rapidly
over recent years, driven largely by device proliferation and
increased content choice. Consumers now expect the content
they want on the device they choose and as a result, in many
markets, OTT is growing fast at the expense of broadcast TV.
A report from Digital TV Research in December 2017
forecasted that global OTT revenues will more than double
between 2016 and 2022, with OTT representing 42 percent
of total pay TV revenues in 2022.
This has led to a highly competitive landscape where
traditional satellite and pay TV operators face a big challenge
to hold onto subscribers and market share. When you throw
in the entry on the Internet giants into the content market,
operators must look at how their business can evolve to make
the most of the market opportunities today.
We’ve already seen this shift in attitude in the last couple
of years; whereas operators used to view OTT services like
Netflix as direct competitors, many are now looking at ways
to collaborate with such services. This shift makes sense as,
while the need to differentiate on content is more critical than
ever, operators must adapt alongside the behaviour of today’s
consumers who are now relying on multiple sources of content
to fulfill their entertainment needs.
Future-proofing business through open platforms
This collaboration is an important step, but the realistic
outlook is that in ten to twenty years, all content will be
delivered through OTT. What advantages operators have in
broadcast services will eventually evaporate, which means
they must make a smooth and cost-effective transition into
hybrid quickly. Alongside this, you have the increasing move
into media services by the big four technology companies –
Amazon, Apple, Facebook and Google – which brings them
into direct sight of operators’ customer base. Operators must
learn to collaborate and co-exist with the big technology
26

OTT.pmd

www.satellite-evolution.com | May/June 2018

26

17/05/2018, 18:08

Untitled-1

1

20/05/2018, 14:44

....On-demand OTT Services
Addressing Android TV apprehension
If worries exist around the collaborative nature of open
platforms, operators must consider that Google’s business
model is focused on advertising revenue. As such, Google’s
main interest is to making Android TV the biggest platform
for apps in order to drive ad revenue. In addition, with Android
TV, the operator stills owns the set-top box (STB) and it is
possible to replace Android TV with Android AOSP or other
middleware to break the tie with Google if required.
Another point of apprehension for operators is around
recuperation of their STB investment – that an Android TV
box allows consumers to do so much more than just access
services from a specific operator. There is also a possibility
that consumers will sign up for an operators’ subsidized
Android TV box, then cancel the subscription and keep the
box solely for the apps.
If this is the case then operators can explore commercial
models, such as minimum subscriptions, or take technical
steps, such as promoting their content first, to address these
concerns. However, consumers using other OTT services and
app stores is just as unavoidable as people getting Netflix in
the past and collaboration should be the main motivation.

the STB. The potential consequences of these threats include
loss of revenue, loss of STB investment, brand damage,
piracy and the platform or data being compromised.
While Google has taken some steps toward securing
Android TV, operators must take additional steps to protect
their service, platform and data. These include: defining
specific security requirements for STB vendors to meet on
Android TV, adding best-in-class content protection
technologies, monitoring threats continuously, and having
effective threat response capabilities.
Securing open platforms requires careful planning, but it
is well worth it for the benefits that open platforms like Android
TV offer operators both now and in the future. With Android
TV, operators can let Google develop the investment-heavy
features, and get them for free, while they focus on content
and potentially UX differentiation through the Operator Tier.
Open platforms such as Android TV are therefore an excellent
option for operators who want to launch a hybrid or OTT settop box quickly, with low development and operational costs.
This will help them to future-proof their business and continue

to compete in the rapidly evolving pay TV market.

Photo courtesy of Shutterstock

Open doesn’t necessarily mean insecure
The nature of open platforms does mean there are inherent
security risks that must be addressed by operators. These
include content piracy (such as misuse of the Kodi app), STBs
reloaded and repurposed with unauthorized software, and
malicious apps side-loaded or from the app store attacking

“We’ve already seen this shift in attitude in the
last couple of years; whereas operators used
to view OTT services like Netflix as direct
competitors, many are now looking at ways to
collaborate with such services.”
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Why operators need to invest in the
resiliency of VSAT
VSAT networks open up a whole world of opportunities for delivering effective connectivity to the
most remote locations. However, VSAT networks are not without their challenges, interference
and installation issues being at the forefront. Jose Torres, Sales Director at Integrasys, outlines
how those challenges can be met in order to maintain cost-effective VSAT networks across the
globe.

Despite talk of a satellite industry in decline, concrete
statistics point to much a healthier reality. A report from
Dataxis found that between the second quarter of 2016 and
the second quarter of 2017, the Direct-to-Home (DTH)
satellite broadcasting market actually grew by seven million
subscribers from 238 million to 245 million (compared with
cable, which experienced a fall of almost the same amount).
In the satellite broadband sector, revenue grew by three
percent in 2016, with faster growth anticipated according to
SIA’s 2017 State of the Satellite Industry Report, as newly
launched satellites offer more capacity. Of course, that’s not
to say that the satellite sector does not face any threats, with
the growing popularity of OTT just one area of serious concern
for many.
30
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If there’s one thing that has really turned the industry
around, however, it’s VSAT and HTS. VSATs are a valuable
resource for the satellite sector and one which has offered
the ability to enable a whole host of services and applications
which would otherwise be unfeasible; whether that’s commson-the-move within the maritime or military industry or
connecting rural communities.
The problem is, it currently costs most operators more to
operate and maintain a VSAT than it does to buy one. Not
only has this led some to neglect the best practises for
maintaining VSATs (leading to harmful interference), it also
threatens the viability of vital VSAT networks.
However, there are ways for operators to increase the
profitability of VSATs and ensure the satellite sector can
www.satellite-evolution.com | May/June 2018
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....VSAT Networks
result in a bigger cost for operators in the long term, as well
as doing nothing to preserve the all-important reputation of
VSAT services.
Jose Torres, Sales Director at Integrasys

Recouping the costs
The challenge of maintaining a VSAT begins at installation.
Installers spend an average of 12 hours of labour on just one
installation and the same amount of time just travelling to
and from what is usually a remote site with very little transport
infrastructure. It may be costly (but expertly-trained) satellite
engineers doing this, or it can be (and usually is) left to less
specialist IT staff. Inevitably, this can result in less than
accurate installations, and the need to redeploy diagnostic
engineers to a site to fix a multitude of problems. Consider
the cost of engineers having to return to a teleport using
another 12 hours of travel time. Even the remote nature of
VSAT sites mean that harsh climates can have an effect on
the accuracy of a teleport, often requiring the need to
recalibrate networks onsite.
continue to take advantage of the opportunities they present.

Photo courtesy of Integrasys

In a report from the World Teleport Association (WTA), a
majority of teleport operators admitted to struggling with the
labour time and costs of maintaining and installing VSAT
systems. In all fairness, operators are facing somewhat of a
catch 22. The overall aim of VSAT networks is to deploy quickly
and cheaply. Naturally, keeping OPEX costs low is vital, but
operators fail to notice that making investments in
maintenance and monitoring early on can mean vast savings
in the long run.
The same report mentioned above did the maths on this
subject, finding that for a 50-site VSAT network, capital
expenditure represents 45 percent of total investment, while
operating costs make up 55 percent. If operators can prevent
the need to send skilled engineers to teleport sites to resolve
issues, as well as making installations more accurate in the
first place, much of the operational costs can be recouped,
32
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Vital services
The portable nature of VSATs allows them to provide
connectivity to the world’s most hard-to-reach and
environmentally hostile environments. This is also means that
services reliant on VSATs are often absolutely vital. Within
both the military and maritime sector, VSAT networks are
keeping people connected to family back home, but also
preserving lives.
At the same time, these relatively cheap networks also
serve some of the most rural communities on the globe,
making education and healthcare a reality, but also bringing
people into the digital age and in some cases, out of poverty.
In the Amazon region, Integrasys’ own partner ViaDireta has
installed over 1,600 VSATs, providing the community with
access to e-learning and the ability to communicate with a
teacher broadcasting from Rio de Janeiro.
The demand for connectivity everywhere is playing into
the hands of the industry, as it strives to meet this demand
by deploying cheap and effective VSAT networks. But the
relative cheapness of VSATs themselves means that service
providers are under increasing pressure to deliver these
services at a low cost, which often means limiting expenditure
on costly maintenance. The problem is, this policy can actually
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making VSAT significantly more profitable for operators and
more reliable for users.
More valuable networks
VSAT technology may be cheap, but it still has room to grow
when it comes to efficiency. Part of this does however rest
with the operators who must put better solutions and
measures in place to improve this. To do so, operators should
take a three-pronged approach:
1. Ensure correct installation to prevent initial errors;
2. Constantly monitor the installation cost-effectively; and
3. Detect and resolve anomalies before they become serious
issues.
Naturally, the faster a system can be deployed the sooner
revenue can be earnt. The same goes for VSAT installation,
except speed must also accompany accuracy. There are now
solutions available, such as our own Satmotion Pocket, which
can assist even non-satellite engineers during the installation
process, including auto-pointing antennas, and detecting any
errors during the installation process. With an installation
solution in place, operators can reduce the time and labour
on site, and ensure that every installation is error-free.
Minimising issues at installation will prevent further errors
from occurring down the line, such as mis-pointed antennas
and subsequent service degradations, meaning there will be
no need to send skilled engineers out to remote areas to
resolve them. A more accurate system with less maintenance

costs results in a more valuable network.
Automation is also key to increasing the profitability of
VSATs, par ticularly monitoring. Automated network
monitoring from the Network Operating Centre (NOC) is the
best-case scenario, enabling anomalies to be detected
remotely before they turn into big problems and result in
service-degraded terminals. At the same time, this automated
monitoring must be accompanied by technology which
enables error resolution from the NOC for a number of
scenarios, including weather interference, equipment failure,
and so on. Otherwise, the operator must still deploy engineers
to resolve small errors at the teleport. Engineers are valuable
resources, it does not make sense to waste their energy on
redeployment to troublesome terminals when there are now
thoroughly cost-effective solutions available for remote (and
automated) error-resolution.
Conclusion
Maintaining error-free VSAT networks is a massive drain on
operators’ resources, that much is clear. The pressure to keep
costs low and profits high is a significant challenge, but there
are techniques and technologies available to simultaneously
increase the profitability of networks and maintain a highquality service. Whether that’s by automation, more effective
monitoring, error-free installations, or a combination of all
three. My only hope is that the industry does not allow the
valuable potential of VSAT to wane by not investing early,
instead allowing interference and reliability issues to hamper

the opportunities it presents.
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A novel pathway to developing a
microwave link product suitable for
5G cellular backhaul applications
Dr Peter Baines, General Manager of EMClarity, provides a short history of the pathway to
develop a microwave cellular backhaul product which started out as a solution in private financial
trading networks, then was morphed into a defence application for moving platforms. The end
result is a microwave backhaul product that inherits the strengths of its predecessors and aims to
apply them in a much higher volume market.

Next generation (5G) mobile networks will see exponential
growth in demand for bandwidth at the user device. Heavier
use of real-time applications involving video, machine to
machine (M2M) Internet of Things (IoT), medical monitoring,
remote surgery, tele-presence, augmented and virtual reality,
real-time vehicle information systems, and ar tificial
intelligence will radically increase the importance of lower
latency in backhaul infrastructure. 5G mobile networks are
starting to be deployed and market studies indicate a fivefold
increase in base station density along with a tenfold increase
in data rate per base station.
These larger data flows need to be aggregated at the
base station and carried through the backhaul infrastructure
while also minimising latency.
34
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Optical fibre services set the benchmark for backhaul
bandwidth performance, but the capital cost of deployment
and the timescales (especially where development approvals
must be sought) have caused many operators to seek a
wireless based alternative. For instance, in late 2017 one
major US carrier announced a policy to favour wireless
technology for deployment of fixed broadband services. Many
commentators are thus suggesting that for some years to
come, a large percentage of all backhaul connections will be
large bandwidth microwave.
Developing a novel solution
EMClarity has developed a microwave product suitable for
cellular backhaul requirements in the next generation of
www.satellite-evolution.com | May/June 2018
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mobile networks, and the path followed in the progressive
evolution of products to arrive at this point is somewhat novel
and makes for an interesting case study.
EMClarity’s sister company, EM Solutions, has a history
of developing mobile satellite communications terminals
deploying electronically stabilised antenna platforms.
Typically, the satellite bands employed in these products are
lower than the higher frequency mm Wave bands of recent
interest in 5G network architectures.
Both companies have a working relationship with the
Australian Commonwealth Scientific and Industrial Research
Organisation (CSIRO). The CSIRO Wireless Group (the same
group that held the first patents on Wi-Fi), through various
research publications, had demonstrated breakthrough
performance in range and data rates in mm Wave frequencies
which had previously been seen as too difficult to utilise.

In 2014, CSIRO was approached by an operator of private,
ultra-low latency networks used in financial trading
applications seeking a new product with higher data
throughput operating at E-band frequencies (80GHz).
Together the three parties (CSIRO, EMClarity and EM
Solutions) developed a new product that delivered 5Gbps
throughput with ultra-low latency (significantly less than one
micro second equipment latency). Key developments included
low latency, high performance error correction and ultra-fast
tracking of signal distortions, and the engineering of high
performance RF modules in the 80 GHz band. According to
the Shannon Hartley Theorem in Information Theory,
maximum data throughput is fundamentally dependent on
channel bandwidth and signal to noise ratio (SNR). The novel
design utilised a relatively wide channel bandwidth (2.1GHz)
and a relatively low order constellation modulation (16QAM)
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The novel antenna feed design accommodating the 80GHz payload signal and Ka-band tracking signal

to maximise the SNR. The wide channel bandwidth introduces
interesting challenges for the design of adequate linearity in
the power amplifier which took significant effort to overcome.
To further maintain a high SNR, the electronically
stabilised antenna tracking system, patented by EM Solutions,
was fitted with the radio modems. This used a beacon signal
transmitted at K-band from one radio as the direction-finding
signal for the other, which used ‘monopulse’ technology to
derive a pointing vector from the beacon and steer its
motorized gimbal and antenna towards boresight. Even
though the equipment was deployed in fixed installations,
wind force and thermal expansion and contraction can be
sufficient to degrade the SNR. Use of the motorized gimbal
ensured that tracking is robust and accurate irrespective of
any platform movement, maintaining a strong SNR in this
highly directional application. The collective result of all this
development innovation met the throughput and latency
requirements and delivered better than expected availability
metrics.
In a further demonstration of this technology, a pair of
self-aligning gimbal-mounted radios have been used for overwater trials and propagation testing by the US Navy SPAWAR
Systems Center in San Diego, in a TRL7 prototype. The aim
of the testing was to collect data on E-band propagation and
radio transmission performance. The radio modems, mounted
on moving platforms, deliver 10Gbps throughput in 4.2GHz
channels, utilising the same bandwidth and SNR design
principles as before, and demonstrated 2TB of data being
transmitted in one hour over 14km of water.
Having delivered functioning solutions in these two
demanding applications, it was seen as an interesting and

perhaps novel starting point to consider development of a
mobile network backhaul product.

The E-band “on-the-move” unit

Future endeavours
Soon to be launched is a new 10Gbps radio modem operating
in E-band, targeted at the requirements of modern cellular
backhaul. The interesting aspect of the development of this
product is that the technology already exists and has been
proven in the ultra-low latency and defence applications, and
it is largely an exercise in design for higher volume
manufacturability and reduction of the cost of production. It
will also deliver a significant weight, size and power
consumption reduction on the earlier system. The endeavour
has been generously supported by an Australian Federal
Government Accelerating Commercialisation Grant, which
has recognised the potential of applying these proven
technologies to meet the needs of cellular backhaul.
In one sense, this development pathway is not dissimilar
to the approach of Tesla Motors in first releasing the low
volume, high performance models before tackling the highvolume market. No doubt EMClarity will face challenges
similar to those confronting Tesla in the arena of volume

production.
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EGNOS payload, to be hosted on the EUTELSAT 5 West B satellite. Photo courtesy of European Global Navigation Satellite
Systems Agency (GSA)

Developments in hosted payloads
Hosted payloads are an attractive way of gaining access to space at reduced cost, and within a
reduced timeframe. The benefits are many, but several government agencies are hesitant in their
use due to security concerns. The overall hosted payload market is a growing one however; here,
we take a look at notable recent developments.
Launching satellites is an expensive business. From
design, manufacturing, insurance, launch and operation, the
costs can run into the hundreds of millions, depending on
the parameters. And that’s if everything goes smoothly – the
years of planning and design can be further lengthened by
launch delays, which can be costly and extremely
inconvenient.
Hosted payloads offer an extremely cost-effective solution,
ideal for small start-ups or government agencies. The hosted
payload model allows a communications module to be
attached to a (usually) commercial satellite, which shares
the satellite’s power supply and transponders, but operates
independently.
With a hosted payload, entities gain access to in-orbit
capabilities without having to pay the entire cost of building
and launching a satellite. Other benefits of the hosted payload
model include reduced time to orbit.
So, what can you achieve with a hosted payload? The
same as many other satellites – Space Situational Awareness
(SAA), data collection, Earth observation, communications,
38
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R&D, etc. The possibilities are endless, making the hosted
payload model highly attractive for many. With budgets
constrained in many government agencies right now, hosted
payloads are expected to grow in the coming years, however,
some defence sectors are still uneasy over their use, given
that they don’t control the entire satellite.
Eutelsat to host next-generation EGNOS payload
While some government agencies remain uncertain over the
security of hosted payloads, particularly when it comes to
military applications, there are fewer concerns for key nondefence projects.
In March 2017, the European Global Navigation Satellite
Systems Agency (GSA) selected Eutelsat Communications
to develop, integrate and operate its next-generation EGNOS
payload, to be hosted on the EUTELSAT 5 West B satellite,
that is due for launch end of this year. The new payload marks
a replenishment of current EGNOS capacity and is expected
to start service in 2019 for a duration of 15 years. Airbus
Defence and Space is building the satellite’s commercial Kuwww.satellite-evolution.com | May/June 2018
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United Launch Alliance launches SBIRS GEO-4
early warning satellite
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band payload and the EGNOS payload, while the platform is
being manufactured by Orbital ATK.
EGNOS is a European Geostationary Navigation Overlay
Service that acts as an augmentation service to Global
Positioning Systems (GPS) to improve the accuracy and
reliability of positioning information. EGNOS also provides a
crucial integrity message regarding the continuity and
availability of a signal which is essential in aviation where
GNSS alone does not satisfy operational requirements set
by the International Civil Aviation Organisation (ICAO) for use
in critical flight stages, such as final approaches. With the
addition of EGNOS, which has been certified for civil aviation
since 2011, systems such as GPS and Galileo can satisfy
ICAO standards.
The EGNOS GEO-3 payload on EUTELSAT 5 West B will
comprise two L-band transponders that will act as an
augmentation, or overlay, to GNSS messages. Data from
GNSS measurements received by an interconnected ground
network of positioning stations across Europe will be
transferred to a central computing centre, where differential
corrections and integrity messages will be calculated and
then broadcast by EUTELSAT 5 West B to users. The new
payload will be the first step towards the deployment of the
EGNOS next generation, EGNOS V3. This new generation
of EGNOS will augment both Galileo and GPS, and is planned
to be qualified by 2022. EGNOS V3 will provide a higher level
of performance and robustness than the current EGNOS
legacy services, as required by the growing use and reliance
on such services.

The capability, which is being developed for the US Air
Force Space and Missile Systems Center (SMC) as part of
its Secure IP Payload Accommodation Demonstration Project,
will enable SMC to demonstrate cybersecure payload hosting
scenarios, concepts of operation, and cybersecurity controls.
It will also demonstrate advanced, secure Internet protocol
connections between a government payload operations
centre and the hosted payload using the existing satellite
operator’s networking infrastructure, eliminating the high cost
of specialised space-based communication systems.
“SSL has significant experience integrating hosted
payloads into our leading commercial spacecraft platform,
the SSL 1300,” said Richard White, President of SSL
Government Systems. “Our commercial experience positions
us well to provide the precise test environment that Innoflight
requires to demonstrate how its secure interface solution will
ensure cybersecurity for US government missions. This work
will become an integral part of SSL’s secure interface for
hosted payloads and will make the benefits of the hosted
payload model more readily accessible to both government
and commercial customers.”
The hosted payload interface is expected to play a key
role in enabling resilient, next-generation space architectures.
“A key factor in our selection of SSL to work with us in support
of SMC was the company’s leadership in commercial satellite
design,” said Jeffrey Janicik, President of Innoflight. “Our test
environment will benefit from SSL’s global reach and highlevel experience with hosted payloads and secure
communications.”

SSL to demonstrate hosted payload security for US Air
Force
The role of hosted payloads has been on the rise in recent
years as demand for space-based communications increases
faster than actual capabilities. However, as previously
highlighted, hosted payloads have not been widely accepted
by government agencies because they are uncertain about
the levels of security available.
Innoflight, Inc., a veteran-owned business specializing in
electronics systems for defence and aerospace, plans to
alleviate those fears. In September 2017, SSL announced
that it had been selected by Innoflight to provide a high-fidelity
simulation environment for testing the security of hosted
payloads on commercial satellites.
www.satellite-evolution.com | May/June 2018
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SES 15 launch. Photo courtesy of Arianespace

SES-15 begins operations for WAAS hosted payload
Despite longstanding uncertainty surrounding the hosted
payload model, the US Federal Aviation Administration (FAA)
has placed its faith in hosting some of its payloads onboard
commercial satellites for the last two decades, making
significant cost and time savings.
January 2018 saw SES-15 begin operations at the 129
degrees West orbital position, providing services over North
America, Mexico, Central America and the Caribbean. The
all-electric satellite, which took six months to reach its orbital
position and complete testing, carries a hybrid payload of
Ku-band wide beams and Ku-band High Throughput Satellite
(HTS) capabilities with connectivity to gateways in Ka-band.
In addition to providing key inflight connectivity and
entertainment services, SES-15 also carries a Wide Area
Augmentation System (WAAS) hosted payload, which will
enable the FAA to augment existing GPS with the goal of
improving accuracy, integrity and availability of the system
for the aviation industry.
The 14-year contract for the hosted payload was awarded
by Raytheon Integrated Defense Systems, and includes 11
years of on-orbit operations with options to extend on an
annual basis. At the time of the contract award, President
and CEO of SES Government Services, Pete Hoene, stated:
“We are honoured to have been chosen by Raytheon and
the FAA to host this payload on our satellite. This is a great
example of how the commercial satellite industry can provide
the US Government timely and affordable access to space.”
The FAA’s WAAS is a highly-accurate navigation system

NASA sees GOLD hosted payload launch
In the same month as the SES-15 satellite with its FAA hosted
payload coming online, January 2018 saw the successful
launch of SES-14, which will provide coverage of the
Americas, Atlantic Ocean, Western Europe and Northwest
Africa with HTS services, and Ku and C-band wide beam
services. NASA’s Global-Scale Observations of the Limb and
Disk (GOLD) hosted payload also has a place onboard SES14.
“Using a host satellite makes access to space quicker
and more cost efficient, while meeting the increasingly more
sophisticated needs governments have nowadays. SES has
extensive experience in hosted payload projects and is wellsuited to meet these needs,” said Pete Hoene, President and
CEO of SES Government Solutions. “We are very excited
about hosting GOLD and looking forward to it starting its
important mission in space.”
NASA’s GOLD hosted payload features an ultraviolet
imaging spectrograph to measure densities and temperatures
in the Earth’s thermosphere and ionosphere in response to
Sun-Earth interaction. It aims to revolutionise scientists’
understanding of this part of the space environment and its
impacts on low Ear th orbit (LEO) satellite drag, and
ionospheric disruptions of communication and navigation
transmissions. GOLD will take unprecedented images of the
temperature and composition changes over a hemisphere.
GOLD is a result of collaboration among several worldleading entities. NASA’s Goddard Space Flight Center is
providing overall NASA program management, while the
University of Central Florida’s Florida Space Institute is the
Principal Investigator for the project. The GOLD instrument
was built and will be operated by the University of Colorado
Boulder Laboratory for Atmospheric and Space Physics. SES
and its fully-owned subsidiary SES Government Solutions,
meanwhile, are providing the host satellite, mission
operations, and science data transport.
Detecting missile launches with hosted payloads
With global tensions on the rise, early warning systems of
impending attacks have become more important than ever.
Accuracy is key, as we’ve learned from the recent false
ballistic missile alert issued by the Emergency Alert System
in Hawaii, which caused large-scale panic and chaos.
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developed from 1994 for civil aviation. It provides horizontal
and vertical navigation for approach operations for all users
at all locations. It covers almost all the National Airspace
System (NAS), providing augmentation information to GPS
receivers to enhance the accuracy and reliability of position
estimates. Signals from GPS satellites are received across
the NAS at widely-spaced Wide Area Reference Stations
(WRS) and forwarded to the WAAS Master Station (WMS)
via a terrestrial communications network. There, the WAAS
augmentation messages are generated; these contain
information that allow GPS receivers to remove signal errors,
vastly increasing accuracy and reliability. The messages are
sent form the WMS to uplink stations, where they are
transmitted to navigation payloads on satellites. Those
satellites broadcast the messages on a GPS-like signal, and
the GPS/WAAS receiver processes the message as part of
estimating position. WAAS also provides indications to GPS/
WAAS receivers of where the GPS system is unusable due
to system errors or other effects. It’s an essential system in
today’s world.
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Accordingly, satellite systems have long been utilised to
provide timely, accurate data, and there’s definitely a place
for hosted payloads within these systems.
In January 2018, United Launch Alliance’s Atlas V rocket
took flight, transporting the SBIRS GEO-4, an early warning
missile satellite, into orbit. SBIRS GEO-4 is the fourth
geostationary satellite in the Space Based Infrared System
(SBIRS), a constellation of satellites that use infrared sensors
to detect and track missile launches. The SBIRS GEO-4
satellite carries two infrared sensors: A scanning sensor which
watches the full disc of the Earth for infrared events, and a
‘staring’ sensor to detect smaller short-range missiles which
do not produce as much infrared radiation.
In addition to its geostationary satellites, SBIRS also uses
four hosted payload sensors mounted onboard satellites in
highly elliptical orbit (HEO), including the National
Reconnaissance Office’s Trumpet-class signals intelligence
satellites. These SBIRS-HEO sensors provide additional
observations of Earth’s polar regions, which are less visible
from geostationary orbit.
SBIRS is designed to provide the USA with advance
warning of an enemy nuclear strike, while also allowing the
country to monitor other missile and rocket launches around
the world. As well as detecting missile launches, SBIRS is
also used for intelligence-gathering, helping to identify and
characterise events that result in the emission of infrared
radiation and to improve general battlefield awareness. Two
further geostationary satellites, GEO-5 and GEO-6, were

ordered in 2012 for launch in the next decade.
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The project was first initiated by students and graduates from the National University of Singapore and is supported by NUS
Enterprise Start-up Incubator

Big plans for the launch sector
Equatorial Space Industries is a Singapore-based satellite launch company looking to begin test
launches in 2019. Currently developing one of the smallest launchers every envisioned, the 4.6tonne Volans will be capable of launching a 50kg payload into a variety of orbits from the South
China Sea. Amy Saunders spoke with Simon Gwozdz, CEO at Equatorial Space Industries to find
out more about the company’s capabilities and plans for the launch sector.
Question: What can you tell us about
Equatorial Space Industries’ vision?
Simon Gwozdz: We have started off in
2017 after a few years of considering
an appropriate project to enter in the
space industr y. To date, we have
developed some basic prototypes, with
more sophisticated hardware, inclusive
of an engine using liquid oxygen (LOX),
coming our way over the next few
months. It sure is an exciting time for
our team!
We see the problems that
nanosatellite operators face in terms of
appropriate launch choices - the matrix
of orbital and scheduling flexibility is
now severely impeding constellation
deployment, and using a larger number
of smaller, dedicated launchers will be
necessary to distribute the payloads
into a variety of orbital planes and
phases, rapidly.
42
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Question: Can you tell us a bit more
about the technology and launch
plans?
Simon Gwozdz: We are currently
betting on the hybrid technology - LOX
and a proprietary solid propellant for
both stages with potential multirestartability of the upper stage. In the
first iteration of the Volans, the Block I,
we aim at 35-70kg payloads to low
Earth orbit (LEO). We are exploring
modularity of our design, to allow multicore configuration, in the near future.
We are in early stage talks with
some regional authorities about a few
prospective launch sites, each covering
broad azimuth between equatorial and
polar. Our ideal launch site, however,
would be from South China Sea in direct
vicinity of our industrial base in
Singapore.
To cover the multi-hundred satellite

constellation market properly, we are
looking at a very high cadence, our
initial target being 150 in a year - and
we will take it from there.
Question: How does the cost
structure look? What kind of prices
can satellite operators expect?
Simon Gwozdz: Our target is to reduce
the cost per launch down to $500,000,
although our aim in the first year is a
million dollars for each dedicated
mission.
Question: What kind of interest have
you had from satellite operators to
date?
Simon Gwozdz: We have seen some
cautious optimism from many - after all,
we are admittedly fresh in the game and
the attrition rate in the small launcher
business is notorious - but we have
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Simon Gwozdz, CEO at Equatorial Space
Industries

I believe the next boomtown after the
nanosatellite market will be in space
tourism, which will greatly benefit from
the availability of the newly established
launch technology. Simultaneously, we
still see much potential in GEO, albeit
more with satellite ser vicing than
replacement.

secured some strong business contacts
and tentative agreements with a number
of operators. We hope to begin signing
contracts soon after our suborbital
mission which we plan for later this year.
Question: What’s your impression of
the launch market as a whole? Where
do you see the biggest opportunities,
and what do you expect from it in the
years to come?
Simon Gwozdz: Nanosatellite LEO
constellations are a logical and
relatively risk-free chance to enter the
industry for new players - it offers a
chance to prove our technology with
pretty compact hardware before moving
on to larger launch vehicles. What we
do not know yet, and follow very closely,
is how much the new nanosatellite
propulsion systems will affect the
optimum payload size per launch.
An up-and-coming mar ket will
certainly be in the replenishment of
mega-constellations such as Starlink
and OneWeb, which is something future
generations of Volans will be capable
of doing.

The Volans Block 1 is
slated to carry between
35-70kg of payload into
a variety of inclinations
from 2020 onwards

Question: How will Equatorial Space
Industries set itself apart from other
small satellite launchers in the
market?
Simon Gwozdz: Diversity of azimuths
from a single location is our inherent
advantage. Once we secure our ideal
launch area, we could conduct our
operations with great logistical savings
as the sailing time between our
integration base and the launch zone
would be measured in hours.
Simultaneously, we are one of the
fewer small launchers optimized to send
a few nanosatellites at a time in its basic
configuration, making it perfect for
distributed deployment specifically for
applications such as Internet of Things
(IoT) networks.
Using hybrid propulsion will allow
great savings in manufacturing and
operating costs which we will then be
able to transfer to our clients.
Question: What are your expectations for the next couple of years?
Which milestones do you expect to
achieve?
Simon Gwozdz: We hope to conduct
the first suborbital flight by the year’s
end - at which point we will proceed with
the orbital launcher which we hope to
fly before the end of 2019 and begin
full-scale commercial operations by the
end of 2020.
We are exploring various
diversification options for the near
future. GEO launches are our natural

progression thanks to our equatorial
location. We do fantasize of developing
crew-rated vehicles, but we’ll take it step

by step!

The Singapore-based start-up has been developing hybrid engine prototypes, aiming for a suborbital flight in late 2018
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....Q&A QuadSAT

QuadSAT qualification tool
Based in Horsens, Denmark, QuadSAT is engaged in the research and development of new
technologies, and providing services for installation and maintenance of maritime satellite
communication systems. One year on from the company’s initial announcement, the company
has made great strides towards its QuadSAT qualification tool. Joakim Espeland, CEO of
QuadSAT, shares the company’s developments and milestones in recent months.
Question: What can you tell us about
the creation of QuadSAT?
Joakim Espeland: QuadSAT came
from an idea I’d been thinking about for
quite some time. One of those thoughts
you can’t get rid of from the back of your
mind; it just kept rolling around until it
gathered enough momentum for me to
really want to make it a reality. Andrian
Buchi (QuadSAT’s CTO) and I had
attended a seminar presented by a
Danish entrepreneur based in the hightech industries of Silicon Valley – Henrik
Scheel. He gave a talk about the
business incubator at our university. At
that time, the university did not have
many companies involved and so this
was really a promotional tour to
encourage new ideas and new
businesses to be supported by the
university VIA University. He showed us
how it was possible for people in our
46
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position to star t up a high-tech
company; something I had thought
would not be possible or even likely. I
had been involved in starting up a
couple of small projects, but nothing so
grand as a high-tech company dealing
with satellite and drone technologies.
His presentation really ignited a light for
Andrian and me, so we met immediately
afterwards to explore the possibilities
of building a company together.
We quickly came up with the idea
of making a drone into a satellite test
tool – I had some experience of testing
satellite antennas at sea, so I was aware
of some of the difficulties engineers
have to go through to make sure the
satellite equipment is working properly;
and the costs involved in steaming
round for hours on end whilst tests were
being made (not only costly in terms of
fuel, but also in time away from the

ship’s main business).
We have kept a copy of those first
conversations and ideas that we took
to the incubator for our archive.
Question: How did the idea for
blending drone and satellite
technology come about?
Joakim Espeland: The idea first struck
me when I was working as a maritime
satellite ser vice engineer and
technician. I would go from ship to ship,
installing and maintaining the
equipment. We had a particular problem
with one of the antennas. Although I was
mainly involved with the offshore
market, at the time I had the idea I was
working with fishing vessels. We did a
lot of sea trials - which is great for a
technician – but not always welcomed
by the captain (they would rather be
fishing!). There was always quite a lot
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of pressure from the captain… and the
crew!
I thought, “There must be an easier
way,” and I like technology, I like drones,
and the idea just snapped together like
a well-made jigsaw. “To put a satellite
simulator on a drone and move the
drone – rather than moving the ship –
made perfect sense to me.”
Question: Where do you see the
market for the QuadSAT qualification
tool?
Joakim Espeland: Clearly, all the VSAT
operators have a need for a good
antenna qualification tool, whether on
land, at sea or in the air, so I see a solid
market for VSAT technicians and
maintenance crews globally. Also, new
antenna qualification – or type approval.
It will be essential for all new antennas
entering the market to be fully tested
before being deployed in the field. The
satellite operators are clearly keen to
ensure new equipment to market fully
meets their stringent operational
requirements. We’re swiftly moving into
a world of HTS operation, which will
require improved accuracy as well as
multiple beam operation. As the
networks increase in complexity, it’s vital
that equipment operates at peak
performance to minimise any chances
of interference across the radio
spectrum.

Question: Why is antenna qualification particularly important for
the future of satcomms?
Joakim Espeland: Today, we are
moving towards smaller and smaller
antennas (which means a wider
beamwidth), throughput and bandwidth
requirements are increasing, and
satellite networks are becoming more
and more complex. We have to be as

Andrian Buchi, QuadSAT’s CTO

qualification tool. We are also working
very closely with the GVF (Global VSAT
Forum) in order to further explore the
applications and also to develop a
suitable training package that will
support the use of this new tool. Of
course, as one of the principle ideas is
to assist with the prevention of satellite
spectrum interference, we are also
working very closely with the iRG
(Satellite Interference Reduction
Group). There are also a number of
equipment manufacturers who are keen
to work with us to potentially extend
their own product por tfolio. The
response has been truly fantastic.
So far, we have had great support
from the local ‘Incubator’ at VIA
University, and we have excellent office
and laboratory space at Hans Christian
Anderson Airport – which affords us
flight permissions to enable our product
testing. The suppor t and genuine
interest has been extraordinarily
positive.

accurate as possible to prevent any
chances for interference and maintain
the integrity of the radio spectrum.
Question: Are there any critical dates
in your product development?
Joakim Espeland: We’re just completing the final tests on the prototype,
which have been very successful. We
are looking forward to presenting the
first glimpse of the product in the public
arena dur ing the summer – at
CommunicAsia… exactly one year after
we made our initial announcement - and
we are on track for a product launch by
1st September 2018. This is in line with
the launch of SOMAP (Satellite

Photo courtesy of QuadSAT
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Question: Who are you working with
to bring your product to market?
Joakim Espeland: We have spent a lot
of time working with all the world’s
leading satellite operators, especially
SES, Intelsat, Eutelsat, Inmarsat and
AsiaSat; to try to discover what they
need and what their expectations might
be for new, flexible and powerful
48
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Operators
Minimum
Antenna
Performance Requirements), which is
being developed and adopted by the
world’s leading satellite operators and
in conjunction with the GVF.

Question: What does the future look
like for QuadSAT?
Joakim Espeland: We can see that the
QuadSAT qualification tool will have
quite some impact on the satellite
industry and we’re very excited to play
our part in that. Not just for antenna

Photo courtesy of QuadSAT

Question: How is the QuadSAT team
growing?
Joakim Espeland: Andrian and I
started together on the QuadSAT idea
and continue to be a small but very
complimentary team. In the beginning,
we mostly focussed on the engineering
aspects and technical problem solving.
As our first year has unfolded, we have
found the need to focus on some of the
administrative requirements of the
business.
As a result, we have grown the team
to extend our technical, mathematical
and IT capabilities as well as bringing
in consultants to helps us shape the
business for the future and also to
develop some of the more detailed
technical aspects of our design. We are
still small, but growing, and Andrian and
I are working together to expand our
capabilities in terms of RF and IT in
particular. We are also keen to find and
work with the best partners possible in
order to match our perceived market
demand for QuadSAT.
qualification, but also for last mile
detection. The potential for this
approach of blending a simulated
satellite payload with drone technology
– and a bit of maths – creates a brandnew way forward for testing using the
very latest technology. We are working

to be the industry standard for antenna
qualification – especially with SOMAP
in mind.
It’s an approach that will save the
industry time, costs and fuel (with its
obvious CO2 footprint benefits) as well

as the ire of many a sea captain.
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New mega technology event
ConnecTechAsia addresses role of
accelerated digital change in Asia’s growing
economy
ConnecTechAsia, combining the strengths of industry stalwarts CommunicAsia, BroadcastAsia,
and newly launched NXTAsia, is the region’s latest Mega Technology event, and will stage its
inaugural edition from 26-28 June 2018, in Singapore. Satellite Evolution has a look at some of
the companies attending.
With legacy events CommunicAsia and BroadcastAsia
having served the telecommunications and broadcast media
sectors respectively for nearly 40 years, the new NXTAsia
builds upon this to bring new technologies that are shaping
Asia’s increasingly innovation-driven economy. With the
advent of the Industry 4.0, ConnecTechAsia will present a
holistic ecosystem of infrastructure, technology, and services
that businesses and governments in Asia need to thrive in
this new era.
“As Asia pursues digital transformation at an accelerated
pace, it is critical that the event evolves alongside the dramatic
shifts happening in the spaces we serve,” said Mr Victor Wong,
Project Director, UBM, organiser of ConnecTechAsia. “The
new event reflects the pulse of Asia today, and is the only
50
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business platform covering the converging ecosystems of
communications, broadcasting and emerging technologies
connecting the physical and digital worlds.”
At NXTAsia, industry professionals will catch the newest
innovations and thought-leadership in areas such as Artificial
Intelligence (AI), Augmented and Virtual Reality (AR/VR),
Cyber Security, IoT, Robotics, Cloud and Data among others.
NXTAsia will host promising startups, and the Singapore-leg
of renowned star t-up competition SeedStars, at tech
showcase Disrupt+.
CommunicAsia, Asia’s most established international
industry event for the telecommunications sector, will focus
on Network Infrastructure/FTTx, satellite communications and
telecom software and services - the latest technologies to
www.satellite-evolution.com | May/June 2018
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help companies and governments in Asia prepare for the
coming of 5G and maintain a competitive edge in the
communications and digital world.
With on-demand and streaming services surging in
popularity, BroadcastAsia will shine a spotlight on the future
of broadcasting, exploring how we have consumed news and
entertainment over the past decade, and the challenges and
opportunities this creates for traditional broadcasters and OTT
players. BroadcastAsia will highlight technologies that are
reshaping the value chain, such as the latest innovations in
UHD/HDR, IP Broadcasting, Live Production, Content Media
Security, OTT and Alternative Content Platforms.
Let’s take a look at some of the companies exhibiting:
ABS
ABS is one of the fastest growing global satellite operators
in the world. ABS offers a complete range of tailored solutions
including broadcasting, data and telecommunication services
to broadcasters, ser vice providers, enterprises and
government organizations.
ABS operates a fleet of satellites: ABS-2, ABS-2A, ABS3A, ABS-4/Mobisat-1, ABS-6, and ABS-7. The satellite fleet
covers over 93 percent of the world’s population across the
Americas, Africa, Asia-Pacific, Europe, the Middle East, CIS
and Russia.
Headquartered in Bermuda, ABS has offices in the United
States, United Arab Emirates, South Africa and Asia. ABS is
majority owned by funds managed by the European Private
Equity firm Permira.
ADVANTECH WIRELESS
Advantech Wireless delivers intelligent broadband
communications solutions that achieve excellence, maximize
performance and minimize operational costs, all with
uncompromising quality. Ultimately, the company helps
people stay connected and informed by designing and
manufacturing the most advanced terrestrial and satellite
communication technologies on the planet.
Advantech Wireless is one of the leading wireless
broadband communication solutions provider for commercial,
critical infrastructure & government and military clients.

near Paris, and has a technical facility at the Guiana Space
Center, Europe’s Spaceport in French Guiana, plus local
offices in Washington, D.C., Tokyo and Singapore.
Arianespace is a subsidiary of ArianeGroup, which holds 74
percent of its share capital, with the balance held by 17 other
shareholders from the European launcher industry.
AVL TECHNOLOGIES
AvL Technologies, Inc. is a privately held US company
specializing in the design, development and production of
mobile satellite antennas and positioner systems. With
corporate headquarters based in Asheville, North Carolina,
and a regional office located in the UK, AvL is able to offer
superior service and support to customers around the world.
AvL provides systems integrators with positioner and
complete antenna system products, product development and
services that maximize the technical and commercial benefits
for their customers with cost, performance, quality and
reliability requirements.
AvL provides solutions and support for satellite ground
terminals for SNG, mobile broadband Internet access,
disaster relief, oil & gas data backhaul, and defense &
homeland security customers throughout the world. AvL offers
the world’s largest range of satellite antennas for vehiclemount, flyaway and fixed Earth station applications with sizes
ranging from 60cm to 5.0 metres. Thanks to state-of-the-art
manufacturing capabilities, cutting edge designs and
development, AvL antennas are extraordinarily sturdy,
efficient, and reliable. In addition, AvL is well known for
providing adept customization to meet specific needs and
requirements.

Photo courtesy of Shutterstock

APT SATELLITE
Based in Hong Kong, APT Satellite Company (“APT Satellite”)
operates a fleet of five satellites, namely APSTAR-5, APSTAR6, APSTAR-7 and APSTAR-9. APSTAR-5C (under
construction) and APSTAR-6C (launched 4 May 2018) will
replace APSTAR-5 and APSTAR-6 respectively in 2018. The
footprints of the fleet cover Asia, Middle East, Oceania, and
most part of Europe and Africa, extending services to over
75 percent of the world’s population. Currently distributing
600+ TV channels around the world including HBO, Disney,
Sony Pictures, NBCU, RTL-CBS, EBU, GMA, TVBI, TVn,
Celestial Tiger etc, APT Satellite is also supplying transponder
capacity to a variety of DTH platforms, as well as to media
networks for video contributions across the world.
ARIANESPACE
Arianespace uses space to make life better on Earth by
providing launch services for all types of satellites into all
orbits. It has orbited more than 570 satellites since 1980,
using its family of three launchers, Ariane, Soyuz and Vega,
from launch sites in French Guiana (South America) and
Baikonur, Kazakhstan. Arianespace is headquartered in Evry,
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CARNEGIE SATELLITE SOLUTIONS
Carnegie Satellite Solutions develops products and services
that provide full smartphone connectivity in places that never
had access before. SatBridge, the worlds’ fastest
commercially-available satellite hotspot, lets you use your
existing smartphone features just like you would at home –
including the use of your own mobile number. Providing
simultaneous connectivity for up to eight devices, SatBridge
offers free unlimited peer-to-peer calling, messaging and data
usage that makes it perfect for outdoor enthusiasts, remote
workers, disaster recovery teams, first responders and more.
The Carnegie Connectivity Cloud (C3) combines SatBridge
and a FAN+IOT solution that creates an out-of-the-box
communications network for remote construction, oil & gas
exploration, ranching and more to stay connected with their
smartphones and track valuable assets and dispersed teams
in even the most isolated locations.
C-COM SATELLITE SYSTEMS
Established in 1997, C-COM Satellite Systems Inc. is a world
leader in the design, development and manufacture of
commercial grade, fully motorized, auto-pointing mobile
antennas (iNetVu®) for the delivery of broadband Internet to
remote locations.
The company has been a pioneer in the one-button, autodeploy VSAT market – with over 7,000 units in the field, in
over 100 countries. The iNetVu® brand is synonymous with
reliability, affordability and superior technology.
C-COM has developed Comm-on-the-Pause (COTP)
antennas that operate in all major satellite bands (Ka, Ku, C,
and X-band), in sizes (from 75cm to 2.4 metres) and in various
formats (Driveaway, Flyaway and Fixed Motorized).
COMTECH EF DATA
Comtech EF Data Corp. is a leading supplier of satellite
bandwidth and link optimization. Its high-performance satellite
communications infrastructure solutions feature groundbreaking efficiency, robust intelligence and unparalleled
horsepower. Commercial and government users around the
world utilize its solution suite to reduce OPEX/CAPEX and
to increase throughput for the most demanding fixed and
mobile networks.

company with a reputation for excellence. Regarded as an
industry leader across the board, Xicom provides rugged,
highly efficient and reliable Travelling Wave Tube Amplifiers
(TWTAs), Klystron Power Amplifiers (KPAs), Solid State Power
Amplifiers (SSPAs), and Block Upconverters (BUCs) for
commercial and militar y broadcast and broadband
applications around the world. These Xicom High Power
Amplifiers (HPAs) are in use in critical communications links
on the ground, in the air and on the sea; they support fixed
traditional and direct-to-home broadcast, mobile news
gathering, transportable and flyaway systems, secure high
data rate communications, and broadband access over
satcom. Comtech Xicom Technology, part of the Comtech
Telecommunications Corp., is headquartered in Silicon Valley
in Santa Clara, CA, and has offices in Virginia, Florida, Illinois,
the United Kingdom, China UAE, and Singapore. There are
also eleven certified service centres worldwide and sales
offices around the globe.
CPI SATCOM
The Satcom Products Group of CPI’s Satcom & Medical
Products Division (CPI SMP) is a worldwide leader in uplink
amplifier products and systems for satellite communications.
CPI has played a pivotal role in the satcom industry since its
inception.
The first satellite projects, including INTELSAT and
CONUS, were supported by CPI, which was then part of
Varian Associates, Inc.
Today, CPI’s scope and global reach is unmatched, having
shipped over 50,000 high power amplifiers to uplink stations
in over 150 countries. CPI satcom products for satellite uplink
and troposcatter applications are available in all standard
frequencies from S-band to V-band.
CPI SMP’s Satcom Products Group is uniquely equipped
to be your one-stop HPA subsystem supplier for standard
and emerging satcom applications, whether for GaN-based
solid state BUCs and SSPAs, travelling wave tube amplifiers
(TWTAs) or klystron power amplifiers.
CPI’s Satcom Products Group is also a global leader in
the design and manufacture of uplink klystrons and advanced
millimetre wave klystron technology, with frequency ranges
up to 700GHz.
GILAT SATELLITE NETWORKS
Gilat Satellite Networks Ltd is a leading global provider of
satellite-based broadband communications. With 30 years
of experience, it designs and manufactures cutting-edge
ground segment equipment, and provides comprehensive
solutions and end-to-end services, powered by its innovative
technology. Delivering high value competitive solutions, the
company’s portfolio comprises a cloud based VSAT network
platform, high-speed modems, high performance on-themove antennas and high efficiency, high power Solid State
Amplifiers (SSPA) and Block Upconverters (BUC).

COMTECH XICOM TECHNOLOGY
Comtech Xicom Technology, founded as Xicom Technology
in 1991, has grown to be a wor ld leading satellite
communications (satcom) amplifier supplier, offering the
broadest product line in the industry. Its focus on customers,
innovation, and quality has driven growth and created a
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Gilat’s comprehensive solutions suppor t multiple
applications with a full portfolio of products to address key
applications including broadband access, cellular backhaul,
enterprise, in-flight connectivity, maritime, trains, defence and
public safety, all while meeting the most stringent service
level requirements.
HUGHES NETWORK SYSTEMS
Hughes Network Systems, LLC is the global leader in
broadband satellite technology and services for home and
office. Its flagship high-speed satellite Internet service is
HughesNet®, the world’s largest satellite network with over
one million residential and business customers across North
America and Brazil. For large enterprises and governments,
the company’s HughesON ® managed network services
provide complete connectivity solutions employing an
optimized mix of satellite and terrestrial technologies. The
JUPITER™ System is the world’s most widely deployed HighThroughput Satellite (HTS) platform, operating on more than
20 satellites by leading service providers, delivering a wide
range of broadband enterprise, mobility and cellular backhaul
applications. To date, Hughes has shipped more than six
million terminals to customers in over 100 countries,
representing approximately 50 percent market share, and
its technology is powering broadband services to aircraft
around the world.
Headquartered outside Washington, D.C., in Germantown, Maryland, USA, Hughes operates sales and support
offices worldwide, and is a wholly owned subsidiary of
EchoStar Corporation, a premier global provider of satellite
operations.
INTEGRASYS
INTEGRASYS S.A. is a privately-owned SME software
development, engineering and integration company
specialising in the telecommunication and broadcasting
markets. It was founded in 1990 by a group of Hewlett-Packard
engineers - developers of automated RF & microwave test
systems and software, starting as a turnkey project company
specialising in software developments for measurement
automation in distributed environments. Since then
INTEGRASYS has evolved, offering a wide range of signal
monitoring products for different telecom services.
INTELLIAN
Intellian is a leading global provider of stabilized satellite
antenna systems. Built upon its patented RF, stabilization
and tracking technologies, products support a wide range of
industries, including commercial maritime, offshore energy,
defense & intelligence and luxury yachting. The company’s
comprehensive range of antenna systems includes satellite
TV, VSAT, Global Xpress and FleetBroadband solutions.

INTELSAT
Intelsat operates the world’s first Globalized Network,
powered by its leading satellite backbone, delivering highquality, cost-effective video and broadband services
anywhere in the world. Intelsat’s Globalized Network
combines the world’s largest satellite backbone with terrestrial
infrastructure, managed services and an open, interoperable
architecture to enable customers to drive revenue and reach
through a new generation of network services. Thousands of
organizations serving billions of people worldwide rely on
Intelsat to provide ubiquitous broadband connectivity, multiformat video broadcasting, secure satellite communications
and seamless mobility services.
JONSA
Jonsa is a leading global provider of stabilized satellite
antenna products. Built upon its patented RF, design structural
oriented, stabilization and upstream and downstream process
integrations of manufacturing, the company’s products
support a wide range of industries, including commercial,
offshore/oceanic environment, defence, disaster, rescue area
& weather data analysis and so on. Its comprehensive range
of antenna systems includes satellite TV, VSAT, WISP, and
mast mounting bracket solutions.
L3 TECHNOLOGIES
Headquartered in New York City, L3 Technologies employs
approximately 31,000 people worldwide and is a leading
provider of a broad range of communication, electronic and
sensor systems used on military, homeland security and
commercial platforms. L3 is also a prime contractor in
aerospace systems, security and detection systems, and pilot
training. The company reported 2017 sales of $9.6 billion.
MEASAT
MEASAT is a premium supplier of communication and video
services to leading broadcasters, Direct-To-Home (DTH)
platforms and telecom operators. With capacity across six
communication satellites, MEASAT provides services to over
150 countries representing 80 percent of the world’s
population across Asia, Middle East, Africa, Europe and
Australia.
The MEASAT satellite fleet includes the state-of-the-art
MEASAT-3, MEASAT-3a and MEASAT-3b satellites co-located
at 91.5°E, supporting Asia’s premium DTH and video
distribution neighbourhood; MEASAT-2 at 148.0°E; and,
MEASAT-5 at 119.5°E. In Africa, the AFRICASAT-1a satellite
at 46.0°E provides satellite capacity across the African
continent with connectivity to Europe, the Middle East,
Malaysia and Singapore.
Working with a select group of world-class partners,
MEASAT also provides a complete range of broadcast and
telecommunications solutions. Services include UHD, HD and
SD video play-out, video turnaround, co-location, uplinking,
broadband and IP termination services.
ND SATCOM
With over three decades of experience, ND SatCom is the
premier supplier of and integrator for innovative satellite
communication equipment systems and solutions to support
customers with critical operations anywhere in the world.
Customers in more than 130 countries have chosen ND
SatCom as a trusted and reliable source of high-quality and
secure tur nkey and custom system-engineered
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communication solutions. The company’s products and
solutions are used in more than 200 transnational networks
in government, military, telecom and broadcast environments.
ND SatCom’s flagship product, the SKYWAN platform,
enables international users to communicate securely,
effectively and quickly over satellite.
NEWTEC
Newtec specializes in designing, developing and
manufacturing equipment and technologies for satellite
communications. As a pioneer in the industry, Newtec is
dedicated to creating new possibilities for the broadcast,
consumer and enterprise VSAT, government and defence,
cellular backhaul and trunking and mobility, offshore and
maritime markets. Its products and technologies can be
applied in a wide range of single and multiservice applications
from DTH broadcasting, video contribution and distribution
and disaster recovery and backbones for cellular backhauling,
to small and medium enterprises, SCADA and oil and gas
networks, aircrafts and vessels.
NORTH TELECOM
NorthTelecom is a leading global satellite service provider,
provisioning satellite communications and ICT service both
on land and at sea.
Having high-quality managed network services from east
to west, NorthTelecom is delivering leading edge satellite
communication services and solutions to meet customer
demand all across the spectrum. Present in 12 international
points of presence and seven teleport operations as well as
serving more than 100 partners globally, NorthTelecom is
enabling your business to be reached worldwide, leveraging
the most recent and updated ICT concepts to deliver most
reliable and efficient services and solutions to key industries.
NorthTelecom’s achievements are a far cry from its humble
beginnings in September 2007. Headquartered in Dubai,
within this short pro-active period, the company has grown
steadfastly into one of the most outstanding networking and
satellite services, Internet access solutions and broadcasting
service providers globally.
NorthTelecom has global reach now with offices in Dubai,

PEAK COMMUNICATIONS
A successful privately owned and managed company based
in Yorkshire, UK, Peak Communications has been a leading
manufacturer of satcom frequency converters and other RF
infrastructure products since its conception in 1995. Growth
has led to diversification and broadening of the product range
and Peak Communications can now provide its customers
with satcom frequency converters (synthesised, agile, fixed
and block), uplink power controllers (AUPC), beacon
receivers, test loop translators, line amplifiers, active &
passive splitters/ combiners, multi-channel modular variable
gain units, noise sources, reference generation/ distribution,
LNB/ BUC/ BDC drivers & redundancy systems, earth station
monitoring, SDR and redundancy switches.
RSCC
The Russian Satellite Communication Company (RSCC) is
the Russian satellite operator whose spacecraft provide
global coverage. RSCC belongs to the ten largest world
satellite operators in terms of satellites and orbital slots and
has more than 50 years of experience. RSCC provides a full
range of communications and broadcasting services via its
own satellite fleet of 12 satellites and terrestrial infrastructure:
video distribution and contributions, DTH services, satellite
news gathering, presidential and government applications,
broadband access and Internet, IP trunking and cellular
backhaul, mobility solutions for vessels and others. The
company deploys regional TV satellite distribution networks
as well as multi-functional corporate and government VSAT
networks.
The company possesses the largest satellite constellation
in Russia located in the geostationary orbital arc from 14
West to 145 East and cover the whole territory of Russia, the
CIS, Europe, the Middle East, Africa, the Asia-Pacific region,
North and South America, and Australia.
SINGTEL SATELLITE
Singtel Satellite is Asia’s leading provider of one stop satellite
communications and ICT solutions, driving innovations to
meet voice and digital challenges in fixed and mobile satellite
segments on both land and at sea.
With more than 35 years of experience in fixed satellite
services and over 20 years of experience in mobile satellite
services, Singtel Satellite is a leading provider of customised
satellite solutions for corporate customers in various
industries, such as shipping, offshore, oil and gas.
From satellite to fibre to IP, Singtel offers global coverage
and versatility across platforms. Backed by three teleports
pointing to more than 30 satellites and supported by its awardwinning IP VPN infrastructure and an extensive terrestrial
network of more than 200 PoPs in over 160 global cities –
Singtel ensures quality customer experience in
communications and connectivity.

Intelsat 33e

SPACEPATH
Based in the UK, the company manufactures and designs a
wide range of high-power travelling wave tube amplifiers
(TWTA), redundant system controllers and sub-systems. It
also offers a comprehensive range of solid state amplifiers
(SSPA) providing small, lightweight, efficient power solutions
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covering all uplink frequencies. Backed by extensive industry
experience, the company’s satellite professionals provide indepth engineering assistance, unparalleled customer service
and world-wide technical support spanning North America,
Europe and Asia-Pacific.

TERRASAT COMMUNICATIONS
Terrasat Communications designs and manufactures
innovative RF solutions for satellite communications systems.
Its ground-breaking IBUC – the Intelligent Block Upconverter
– brings advanced features and performance to C-band, Xband, Ku-band, DBS-band and Ka-band satellite earth
terminals and VSATs. Products offer exceptional value at
reasonable cost, thereby allowing customers to stay ahead
of their competitors. Through conservative engineering
Terrasat products have gained a reputation for enduring over
the long term in extreme operating conditions.
THAICOM
The company became a listed company on the Stock
Exchange of Thailand on 18 January 1994 and is officially
traded under the symbol THCOM. Since its establishment,
the company has expanded its business activities to include
Internet and telephone services, and DTV satellite television
dish sales. As of 31 December 2012, INTOUCH, which is the
Company’s major shareholder, holds 41.14 percent of the
company’s shares. Thaicom has launched eight satellites,
Thaicoms 1, 2 and 3 (all de-orbited), Thaicom 4, (IPSTAR),
Thaicom 5, 6, 7 and Thaicom 8 which was successfully
launched at the end of May 2016. The company has also
built high-quality satellite service facilities besides its main
earth control station. This teleport and DTH centre has been
ISO9001:2000 certified since 2002. In addition, the company
also received an ISO 22301:2012 certificate for Business
Continuity Management System (BCMS) in 2016. This
recognition assures that the Company has an effective
management plan to mitigate the risk of potential business
disruption. At present, IPSTAR offers broadband and mobile
backhaul services to operators and providers in 13 countries
across Asia while its conventional satellites serve more than
700 TV channels.
UHP NETWORKS
UHP is widely considered to be the fastest-growing VSAT
technology in the world with CAGR of circa 40 percent over
the last four years. In 2017 the Canadian company shipped
over 10,000 remote terminals. Among the users of this
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SWEDISH MICROWAVE
Swedish Microwave (SMW) is a leading manufacturer of
professional Low Noise Blockdownconverters (LNB) for the
satellite market.
The products are used in VSAT systems (Very Small
Aperture Terminals), SNGs (Satellite News Gathering), cableTV headends, marine VSAT, and satcom on-the-move
applications. All work is carried out in-house allowing customdesign products, short delivery times, high flexibility, quick
service and support.
Swedish Microwave designs and manufactures its
products in Motala, Sweden, and has shipped to more than
120 countries. Since Swedish Microwave (SMW) started in
1986 the business has seen many companies come and go.
Today it is one of Europe’s oldest manufacturers of Low Noise
Block converters (LNB), serving a global market.
technology are major telecom companies, enterprises, media
networks and government agencies. The software-defined
UHP platform has unparalleled processing capability
(expressed in IP packets per second or Mbps or number of
compressed VoIP calls) per cubic inch or per W of consumed
power. The basic 130 x 140 mm processing module, which
consumes only 9W and has about 30 years MTBF, can be
configured as a master terminal or a remote with multiple
TDMA mesh receivers, multiple DVB-S2X receiver and a
universal transmitter. The module is also equipped with the
fastest router in the VSAT industry capable of processing up
to 200,000 IP packets while implementing rigorous Quality
of Service policies.
VIKING SATCOM
Viking Satcom is at the forefront of innovation and technology
and a leader in the commercial satellite antenna industry. It
offers a wide selection of satellite communication products
ranging from antennas to their related RF components. The
Viking team has years of experience both in the industry and
in the field to bring you the highest level of product knowledge
and customer service available.
WORK MICROWAVE
Headquartered in Holzkirchen (near Munich), Germany, and
comprised of four operating divisions —Satellite
Communication, Navigation Simulators, Defence Electronics,
and Sensors and Measurement — WORK Microwave
leverages over 30 years of experience to anticipate market
needs and apply an innovative and creative approach to the
development of frequency conver ters, DVB-S2/S2X
equipment, and other digital signal processing technologies
while maintaining the highest standards for quality, reliability,
and performance.
WORK Microwave’s Satellite Communication division
develops and manufactures high-performance, advanced
satellite communications equipment for telecommunications
companies, broadcasters, integrators, and government
organizations that are operating satellite earth stations,
satellite news gathering vehicles, fly-aways, and other mobile
or portable satellite communication solutions.
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