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InfoBeam
GOES-R’s Grand Ascension
On schedule, a United
Launch Alliance’s Atlas
V embraced GOES-R
and lifted the satellite
high, along with
the spirits of those
who anticipate that
the much improved
and highly heralded
technology will vastly
improve weather
data services.
GOES-R is NOAA’s most
advanced geostationary
weather satellite to-date.
But how different can this
satellite truly be?
Imagine going from
a black and white
TV to HD overnight.
GOES-R is faster and
clearer than current
GOES satellites and
will provide forecasters
with more detail and
information than
previously obtainable.

The launch of the GOES-R aboard
an Atlas V launch vehicle. Photo is
courtesy of United Launch Alliance.

Using a powerful new
instrument called the
Advanced Baseline
Imager, or ABI, GOES-R
will provide data and
imagery about weather
over the entire Western
Hemisphere in realtime—the satellite can
even accomplish this
work as frequently as
every 30 seconds! This
enables NOAA to gather
data using three times
more channels, four
times the resolution,
at five times faster
than before.
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This faster, more accurate data
means better observations of
developing storms. The ABI will be
used for a wide range of applications
related to weather, oceans, land,
climate and hazards.
The GOES-R Series includes four
satellites and is the nexgen of
GOES satellites that will provide
continuous imagery and atmospheric
measurements of the Earth’s
Western Hemisphere.
GOES-R will produce images
of weather patterns and severe
storms as frequently as every 30
seconds, which will contribute to
more accurate and reliable weather
forecasts and severe weather
outlooks, including thunderstorm,
hurricane and tornado tracking and
intensity forecasting.
GOES-R will also provide improved
detection and observations of
meteorological phenomena that
directly impact public safety,
protection of property and economic

ULA’s GOES-R launch video, available at YouTube at youtube.com watch?v=7AFhtNHw8Hw.

health and development.
Designed and built by Lockheed
Martin, the GOES-R satellite includes
six instruments that fit into three
classifications: Earth-pointing,
solar-pointing and in-situ (near
environment). Lockheed Martin is
providing three instruments:
•
•

The Solar Ultraviolet Imager (SUVI)
The Geostationary Lightning
Mapper (GLM)

•

The magnetometer

Three additional instruments include:
•
•

•

The Advanced Baseline Imager (ABI)
developed by the Harris Corporation
The Extreme Ultraviolet X-Ray
Irradiance Sensors (EXIS) from the
University of Colorado’s Laboratory
for Atmospheric and Space Physics
The Space Environmental In-Situ
Suite (SEISS) from the Assurance
Technology Corporation

The GOES-R Launch — Up Close & Personal by Peter Zawistowski, photos by Nancy Zawistowski

A

t the Cape Canaveral center, I was
able to witness, first-hand, the United
Launch Alliance (ULA)’s successful
launch of an Atlas 541 rocket that
carried the GOES-R (Geostationary Operational
Environmental Satellite, series R) to orbit.

The next major event was the deployment of the solar array,
which was accomplished on November 23rd. An additional
solar array expansion will occur, once the satellite has
reached Geo-sync orbit.

The launched occurred on November 19th at 6:42 p.m. after
a short 59 minute hold, but just within the one hour launch
window. This incredible rocket launch—just after twilight—
made for quite a show and with the accompanying,
thunderous sound of a powerful liftoff.
A big thanks to the NASA Media people who helped Nancy
and me to get on the roof of the VAB (Vehicle Assembly
Building) 525 feet above ground.
Over the next three and half hours post-launch, the solid
rocket boosters and payload fairing were jettisoned and
the upper stage separation and spacecraft separation
were flawless.
The ULA launch of the GOES-R satellite.
Photo is courtesy of Nancy Zawistowski.
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boosters, provides the optimum
performance to precisely deliver a
range of mission types.
In addition to completing two
national security missions, an Atlas
V 541 configuration rocket launched
NASA’s Curiosity rover on its 10
month, 354 million mile journey to
the surface of Mars.
•
•
•
An RL10 upper stage engine. Photo is courtesy of Aerojet Rocketdyne.

The GOES-R Series is a collaborative
effort between the National
Oceanic and Atmospheric
Administration (NOAA) and the
National Aeronautics and Space
Administration (NASA) to develop,
launch and operate the satellites.
GOES satellites have played a vital

role in weather forecasting, severe
storm tracking and meteorological
research since the first GOES was
launched on a Delta rocket in 1975.
ULA’s Atlas and Delta rockets have
launched every satellite in the
GOES series.

ATLAS V 541

One of the most powerful rockets
in the Atlas V fleet, the 541
configuration, with four solid rocket

First Launch: November 26,
2011 Launches to date: 3
Performance to GTO: 8,290 kg
(18,270 lb)
Performance to LEO-Reference:
17,410 kg (38,400 lb)
ulalaunch.com

Aerojet Rocketdyne, a subsidiary
of Aerojet Rocketdyne Holdings,
Inc., successfully supported the
launch of this GOES-R satellite
for the National Oceanic and
Atmospheric Administration
(NOAA) and NASA.
Aerojet Rocketdyne propulsion
systems on the Atlas V included the

The GOES-16 is a definitely game changer. One of the
satellite’s areas of technological improvement is with the
solar flare warnings—this will warn of communications,
navigation and power grid disruptions, affording far better
monitoring of space weather to improve geomagnetic
storm forecasting.

The last event on the launch schedule has the satellite’s
“launch orbit” of 19,000 miles by 4,400 miles circularized
to a 22,300 mile geostationary orbit, the same as C- and
Ku-band communications and other Geo-sync birds. This
occurred on November 29th, four days ahead of schedule.
GOES-R is now known as GOES-16 and will be parked at
either the 137 degree west or the 75 degree west slot,
depending on the life-cycle of the GOES satellites currently
on orbit.
Up to a year of testing and calibration will be needed before
the GOES bird will be placed on line, with the expectation
being that the GOES-16 operational lifetime will extend
through December of 2036.
12

GOES represents the United States’ first technological
advancement in environmental geostationary space observation
since 1994, when web access was via dial-up modems.
The Advanced Baseline Imager (ABI) is the primary payload
instrument aboard GOES-R for gathering Earth based
weather and this tool will increase thunderstorm and
lightning warning lead times.
Better detection of heavy rainfall and flash flood risks are
also part of the GOES-R role, as well as more rapid hurricane
tracking and forecasts.
Many other environmental short term weather forecasts that
will be supported include water vapor, ice formations, cloud
formations, volcanic ash, carbon dioxide and others too
numerous to mention.
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RL10C-1 upper-stage engine, four
Solid Rocket Boosters (SRBs), six
helium pressurization tanks and a
dozen Centaur upper-stage Reaction
Control System thrusters (RCS).
On the GOES-R satellite, Aerojet
Rocketdyne provided all of the
monopropellant hydrazine rocket
engines as well as the electric
propulsion subsystem.
“Weather is constantly changing,
and the faster scientists can
predict those changes, the better
communities can prepare for severe
conditions and phenomena, such
as forest fires and volcanic ash.
Aerojet Rocketdyne is honored to
help launch this critical satellite that
will help keep people and their
neighborhoods safe,” said Aerojet
Rocketdyne CEO and President,
Eileen Drake.
Aerojet Rocketdyne’s role in the
launch began during liftoff when
four SRBs ignited to provide 1.5
million pounds of total increased
thrust to launch the Atlas V rocket.

(Each 67-foot-long, 5-foot-wide
composite motor case contains more
than 90,000 pounds of propellant,
providing more than 375,000
pounds of liftoff thrust.) All Atlas V
launches requiring extra boost have
flown Aerojet Rocketdyne SRBs.

pressure levels in the liquid oxygen/
liquid hydrogen tanks.
The RL10C-1 delivers 22,890
pounds of thrust to power the Atlas
V upper stage, using cryogenic
liquid hydrogen and liquid oxygen
propellants during its operation.

After separation of the first stage,
a single RL10C-1 upper-stage
engine ignited to place the payload
into orbit, with the RCS thrusters
maintaining vehicle orientation and
the pressurization tanks maintaining

The RL10C-1 was developed from
the RL10 family of upper-stage
engines, which have accumulated
one of the most impressive track
records of accomplishments in the
history of space propulsion.

One of unusual properties of the GOES satellite is an
enterprise wide network, with sites in Maryland, Virginia and
West Virginia with six 16.4 meter antennas. Impressive is
that each antenna weigh 85 tons and can remain operational
even during a Category 2 hurricane.
There are thousands of servers on the ground and hundreds
of processors that will receive and translate the data from
the GOES-R satellite. The processed signals will then be
rebroadcast to the GOES bird and to the National Weather
Service (NWS) for access by more than 10,000 users.
There is nexgen of weather satellites has arrived and has
been successfully launched to the intended orbit.
The world is looking forward to the release of the first images
from GOES-R, which should be impressive... and informative.
Photo to the right:
Nancy Zawistowski on station at Cape Canveral representing
SatMagazine for the GOES-R launc—Photo by Peter Zawistowski.
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But at HUGHES it’s what we strive to do every day. Because staying ahead in networking
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Consumer
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© 2015 Hughes Network Systems, LLC, an EchoStar company. All rights reserved.
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Passion for Innovation.

GOES-R launch, photo courtesy of United Launch Alliance.

More than 470 RL10 engines have
supported launches over the last
50 years, helping to place military,
government and commercial
satellites into orbit, and powering
scientific space-probe missions
on every planetary mission in our
solar system.
Aerojet Rocketdyne developed a
new MR-401 Low Thrust Rocket
(LTR) for the GOES-R program that
enables compliance with the unique
GOES-R mission requirements.
The GOES-R satellite has 16 of
these MR-401 rockets onboard
providing vehicle attitude control,
momentum wheel desaturation and
east/west station keeping.
In addition to the 16 LTRs, Aerojet
Rocketdyne also provided the
4.4kW MR-510 electric propulsion
subsystem which provides all north/
south station keeping for the
GOES-R mission, as well as end of
life decommissioning.
16

The MR-510 Electric Propulsion (EP)
subsystem consists of four MR-510
Arcjet thrusters, one 4.4kW Power
Conditioning Unit (PCU), and the
electrical harnessing to connect the
PCU to the thrusters.
The MR-510 EP system enables
increased payload capability for
the GOES-R mission due to the
significant savings in propellant mass
provided by the 3x improvement in
fuel efficiency.
ARDÉ, a subsidiary of Aerojet
Rocketdyne based in New Jersey,
provided the pressure vessels on
the first and second stages of the
launch vehicle.
rocket.com/
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Providing critical hardware for
the United Launch Alliance (ULA)
Atlas V vehicle and NASA’s
Geostationary Operational
Environmental Satellite-R Series
(GOES-R) NASA weather satellite
that was launched on Saturday,
November 19th, from Cape
Canaveral Air Force Station,
Florida, was Orbital ATK.
Using advanced fiber placement
manufacturing and automated
inspection techniques, Orbital ATK
produced three components for the
ULA Atlas V vehicle
The components provided by
Orbital ATK included the 10-foot
diameter composite heat shield
that provides essential protection
to the first stage engine, the
Centaur Interstage Adapter that
houses the second stage engine,
and the boattail that adapts from
the core vehicle to the five-meter
diameter fairing.

Weigh the
Benefits of

DVB-S2X

Orbital ATK fabricated these structures at its Iuka,
Mississippi, facility. This is the 66th Atlas V launch using
Orbital ATK-built composite structures.
This flight also marked the 32nd successful flight of the
Orbital ATK retrorocket motors. Eight of these solid
motors supported separation of the spent first stage.
The Atlas V retrorocket is built by Orbital ATK’s Defense
Systems Group at its facility in Elkton, Maryland.
In addition, Orbital ATK manufactured the Reaction
Control System propellant tank for the ULA Atlas V at
their Commerce, California, facility.
The GOES-R series satellites will contribute to more
accurate and reliable weather forecasts and severe
weather outlooks via continuous visual and infrared
imagery and atmospheric measurements of Earth’s
Western Hemisphere, total lightning data, solar imaging
and space weather monitoring.
NOAA manages the GOES-R program with an
integrated NOAA-NASA program office organization
co-located at NASA’s Goddard Space Flight Center
in Greenbelt, Maryland.
The company’s Space Components Division facilities
in Maryland, California and Utah provided numerous
subsystems for the GOES-R satellite, including loop
heat pipes for thermal control of the Advanced
Baseline Imager (ABI) and Global Lightning Mapper
(GLM) instruments, fuel, oxidizer, and pressurant
tanks, the primary bus structure, also containing
thermal control elements, and three optical bench
stable structures supporting the ABI and Solar
Pointing Platform (SPP).

DVB-S2X –

now in ALL
Teledyne Paradise
Datacom Modems
Q-Flex

Q-MultiFlex

Q-Lite

Ultimate
Interoperability

Ultimate Space
Segment Efficiency

Compatible with all DVB-S2X
standards based devices

High order modulation
and sharp filter roll off

Compatible IP interface using
standards based encapsulation

Low Eb/No requirement
near Shannon Limit

Orbital ATK also provided a coilable lattice boom for
the GOES-R Magnetometer, continuing the success of
company-built booms on previously launched GOES-N,
-O and -P satellites.

Ultimate Flexibility
Over 100 modulation and coding combinations
Suitable for all data, video
and voice applications

+1 814.238.3450
Sales@ParadiseData.com
www.ParadiseData.com

orbitalatk.com
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Galileo x4 Seize The Day—Constellation Completed
cycle and reduced the quantity of
material lost through machining.
The Ariane 5 launcher once again
demonstrated full flexibility, which
enabled the rocket to carry heavy
payloads into LEO, two satellites
into geostationary transfer orbit, a
single satellite with an optimized
service lifetime, or several satellites
to MEO, as was the case today.
Airbus Safran Launchers is lead
contractor for the Ariane 5 launchers.
The company coordinates an
industrial network of more than 550
companies in 12 European countries
(including more than 100 small and
mid-sized Enterprises - SMEs).
The Ariane 5 launch of flight VA233 with a payload of four Galileo satellites. Photo is courtesy
of Arianespace.

An Arianespace Ariane 5 launch
vehicle has successfully placed
four satellites into orbit, thereby
completing the European Galileo
satellite navigation constellation.
This was the 75th time an Ariane 5
has completed a mission from the
European space port in Kourou,
French Guiana.

This launch was also the first
opportunity to fly a Vulcain
engine part produced by additive
layer manufacturing (ALM) using
direct metal laser sintering, which
significantly shortened the production

This 233rd launch noted that the
upper stage for this Ariane 5 mission
was powered by the re-ignitable
Aestus engine, which has already
been used successfully for launches
of the European ATV space vehicle.
The launch performance of this
Ariane 5 ES is 3276 kg to a circular
orbit at an altitude of 22,922 km (of
which 2,858 kg were accounted for
by the four satellites at 714 or 715
kg each). They were injected into
orbit by a 418 kg dispenser that was
specifically developed and built by
Airbus Safran Launchers for these
Galileo launches.
Artistic rendition of Galileo satellites.
18
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Airbus Safran Launchers oversees
the entire industrial chain,
from management of launcher
performance upgrades, to
production management, to final
adjustment and supply of the
mission flight software.
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“I wish to congratulate the industrial
teams who once again demonstrated
the extraordinary flexibility of Ariane
5. This year, in addition to the
usual dual launches, the launcher
has shown itself capable on two
occasions of placing a single satellite
in orbit for commercial customers,
and now it has successfully carried
out this quadruple launch for a
European institutional customer. I
wish to thank ESA, the European
Commission, Arianespace and CNES
for their confidence and for their
constant support.”
Arianespace infosite: arianespace.com
Airbus Safran infosite:
airbusafran-launchers.com

The Galileo satellite build. Photo is courtesy of OHB.

This chain includes equipment and
structures, engines manufacturing,
integration of the various stages
and finally launcher integration in
French Guiana.
Airbus Safran Launchers is also
industrial lead contractor for
Europe’s future Ariane 6 launcher,
which is scheduled for a first flight in
2020 and which will replace Ariane 5
in about 2023.

Alain Charmeau, the CEO of Airbus
Safran Launchers, said, “This 6th
launch of 2016 combines a new
record with innovation. Not only has
Ariane 5 broken the consecutive
successful launch record of its
predecessor Ariane 4, but it has
once again demonstrated its
flexibility by placing four satellites in
a circular orbit simultaneously and at
an altitude of 22,922 km.

The Ariane 233 flight in figures:
•
•
•
•
•

20

8th launch of an Ariane 5
6th Ariane 5 ES launcher
equipped with its reignitable
Aestus engine
12th Ariane 5 launch with
Airbus Safran Launchers as lead
contractor
63rd consecutive success by a
launcher fitted with a Vulcain® 2
engine
21st consecutive success by a
launcher fitted with the
Aestus engine
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The European Commission infosite:
ec.europa.eu/growth/sectors/
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The ESA infosite:
esa.int/Our_Activities/Navigation/
Galileo/What_is_Galileo
OHB System infosite:
ohb-system.de
SSTL infosite:
sstl.co.uk
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InfoBeam
A Rebirth For UK Satellite Broadcasting Group
The Broadcasting & Satellite
Network (BSNUK), a UK-based
satellite and broadcasting
professionals networking group,
is entering a second decade of
existence—to mark this landmark,
the group is relaunching with a
new logo, website and identity.
As part of its re-birth, Martin
Coleman, Executive Director
of the Satellite Interference
Reduction Group (IRG), has been
appointed to BSNUK’s Board to

aid in invigorating the goal of
providing a platform for UK industry
professionals to share knowledge,
experience, and encourage new
young talent into the industry.

Martin has worked in the broadcast
and satellite industries for more than
40 years and has been instrumental
in improving process control for a
variety of broadcasters and satellite
operators through his own company,
Colem. He was also a key figure in
establishing the ground rules for
adding Carrier ID to digital video
carriers, prior to taking the position
of Executive Director of IRG in 2011.
bsnuk.org/

A New VANTAGE For Telesat
Hughes Network Systems LLC
(Hughes) has made a significant
commitment to use the satellite’s
high throughput Ka-band capacity
in South America to expand their
broadband satellite services.
The satellite has additional high
throughput Ka-band capacity over
northern Canada, the Caribbean and
the North Atlantic Ocean and will
also provide high throughput and
conventional Ku-band capacity over
Brazil, the Andean region and the
North Atlantic Ocean.

Artistic rendition of the Telstar 19 VANTAGE satellite.

A new satellite that will possess
two high throughput payloads—
one Ku and the second Ka-band—
is going to be procured by Telesat
To be named Telstar 19 VANTAGE,
this satellite will co-locate with
Telesat’s Telstar 14R at 63 degrees
West, a prime orbital slot for
coverage of the Americas.
22

Telesat expects to enter into a
construction agreement for Telstar
19 VANTAGE in the coming weeks.
Telstar 19 VANTAGE will be the
second of a newgen of Telesat
satellites that have been optimized
to serve the types of bandwidth
intensive applications that are
increasingly being used across the
satellite industry.
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According to Dan Goldberg,
Telesat’s President and CEO,
Telstar 19 VANTAGE will be a
versatile, state-of-the-art satellite
optimized to serve growing markets
in the Americas from Telesat’s
prime 63 degrees West location.
The company is pleased to have
Hughes as an anchor tenant on this
spacecraft and will be delivering
new, high throughput capacity
to serve Latin America, northern
Canada and mobile broadband
requirements in the Caribbean and
North Atlantic.
telesat.com/
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Newtec Addresses The “Underserved”
Indonesian SATCOM service
provider Pasifik Satelit Nusantara
(PSN) has selected Newtec to
connect the nation’s underserved
rural areas with broadband access.
Using the Newtec Dialog platform,
PSN has been supplied with a 4IF Hub
module and hundreds of MDM3100
Satellite Modems that feature MxDMA® technology to provide services
using C-band transponders.

The multi-service platform will be used
by PSN to deliver satellite Internet
access to schools, government offices
and Puskesmas (community health

clinics) as part of the universal service
obligation for MCIT—Indonesia’s
Ministry of Communication and
Information Technology.
PSN evaluated various options
based on SCPC and MF-TDMA
technologies and concluded
that the Newtec Dialog platform
provides the best fit and total cost
of ownership, based on the high
throughput VSAT capabilities and
Newtec’s award-winning return
link technology Mx-DMA, which
delivers the efficiency of SCPC with
the dynamic bandwidth allocation
capability of MF-TDMA.
As a multiservice platform, Newtec
Dialog enables tailored services and
guarantees optimal modulation,
bandwidth allocation, service

We’ve leapfrogged
the rest...

availability, reliable automation of
link setups and flexible workflow
support, whether being used to
provide broadcast, consumer
broadband, cellular backhaul or
mobility services.
Adi Rahman Adiwoso, the CEO at
PSN, stated that this access will
make a huge difference to the
lives of those in the rural areas of
Indonesia, where more traditional
means of connectivity are unreliable
or non-existent.
newtec.eu
psn.co.id/

...with our new 750 W
TOUCHPOWER™ TWTA.
Get the jump with our
latest innovations:
• Stylish, user-friendly, touch screen interface
• Up to 50% longer TWT life with LIFEEXTENDER™ technology
• Configurable displays allow you to choose the parameters
you want to see
• Plug-in compatible with legacy CPI HPAs
• SCOPESCREEN charts and displays performance over time
• CAN-Bus architecture improves reliability, noise immunity,
and ease of service
• Integral redundancy control saves rack space

CPI Satcom Division | www.cpii.com | satcommarketing@cpii.com. | +1 (650) 846-3803

SatMagazine — December 2016

23

InfoBeam
Noordwijk Witnesses Successful Testing Of Sentinel-2B

The satellites are orbiting the Earth
every 100 minutes covering all
Earth’s land surfaces, large islands,
inland and coastal waters every five
days. Sentinel-2A, which is identical
in design, was launched on June 23,
2015. Since then, the satellite has
been performing as expected.

Artistic rendition of the Sentinel-2B satellite.
Image is courtesy of Airbus Defence and Space.

The test program for Europe’s
next Copernicus satellite, the
Sentinel-2B, has been successfully
finished at ESA’s technology
Center ESTEC in Noordwijk, The
Netherlands.
The second Sentinel-2 Airbus built
satellite will now be readied for
shipment to the Kourou spaceport in
French Guiana in January of 2017.
The satellite is scheduled for an
early March 2017 lift-off via Vega.
Copernicus, Europe’s environmental
monitoring program, is led by
the European Commission (EC) in
partnership with the European Space
Agency (ESA).
The Copernicus Sentinels supply
remote sensing data of the Earth,
delivering key operational services
related to environment and security.
Offering “color vision” for the
Copernicus program, Sentinel-2B,
like its twin satellite Sentinel-2A,
will deliver optical images from the
visible to short-wave infrared range
of the electromagnetic spectrum.
From an altitude of 786 kilometers,
the 1.1 ton satellite will deliver images
in 13 spectral bands with a resolution
of 10, 20 or 60 meters and a uniquely
large swath width of 290 km.

24

Sentinel-2B during the build process. Photo
is courtesy of Airbus Defence and Space.

The optical design of the Multi
Spectral Instrument (MSI) has been
optimized to achieve state-of-the-art
imaging quality across its very wide
field of view.
With its multispectral imager
and wide swath coverage, the
Sentinel-2 mission not only offers
continuity, but with its more than
100 km increase in swath width, also
expands on previous missions.
The telescope structure and the
mirrors are made of silicon carbide,
which provides very high optical
stability and minimizes thermoelastic deformation, resulting in an
excellent geometric image quality.
This is unprecedented in this
category of optical imagers.
The data gathered are used for
monitoring land use and changes,
soil sealing, land management,
agriculture, forestry, natural disasters
(floods, forest fires, landslides,
erosion) and to assist humanitarian
aid missions. Environmental
observation in coastal areas likewise
forms part of these activities, as does
glacier, ice and snow monitoring.
The Sentinel-2-mission is based
on a constellation of two identical
satellites, Sentinel-2A and Sentinel2B, in the same orbit, 180 degrees
apart for optimal coverage and data
delivery.
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A total of 51,762 users have selfregistered on the Sentinels Scientific
Data Hub. About 168,000 products
are available for download for a total
volume of 433 TB. Overall, a total
volume of 1.9 Petabytes has been
downloaded by user communities.
The Sentinel-2 mission has been
made possible thanks to the close
collaboration between ESA, the
European Commission, industry,
service providers and data users.
The mission’s development has
involved around 60 companies, led
by Airbus Defence and Space in
Germany for the satellites and Airbus
Defence and Space in France for
the multispectral instruments, while
Airbus Defence and Space in Spain
is responsible for the mechanical
satellite structure.
airbusdefenceandspace.com
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NEXT Up For Iridium—Boeing Relationship Restructured
Iridium Communications Inc.
is restructuring the firm’s
longstanding operations and
maintenance relationship
with Boeing.
Under the agreement, Iridium is
expected to hire the majority of the
Boeing team that currently supports
Iridium by performing operations
and maintenance on Iridium’s
satellites, starting on January 3,
2017. In addition, Iridium will
enter into a separate development
services contract with Boeing.

Affected Boeing employees
currently working on operations and
maintenance of the Iridium satellite
constellation will be offered positions
within Iridium and are expected to
join Iridium as employees in January,
timed to help usher the Company

into this new chapter in its history
with Iridium NEXT.
iridium.com
boeing.com

This change comes as Iridium NEXT,
the company’s nexgen satellite
constellation, nears its first launch
and the start of the transition to a
new Iridium® satellite constellation.
Iridium will more directly manage its
network and optimize operational
expenses going forward, while the
new development contract will
dedicate key Boeing personnel to
continue the design and growth
required for bringing new services
and capabilities into the Iridium
NEXT era.
This group of individuals helped
launch the world’s largest and
only truly global commercial LEO
satellite constellation and played
an integral role in maintaining
its performance for nearly two
decades, helping Iridium grow to
nearly 840,000 subscribers.
This team also has the most realworld experience in operating a
commercial LEO constellation.
Additionally, they helped develop
innovative ways to expand network
capabilities over the years such
as advancing functionality from
voice to broadband and machineto-machine (M2M) data services,
ultimately creating new capabilities
and services for partners.
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Better Satellite World Honorees Brought To Light By SSPI
Founded
in 1983,
the Society
of Satellite
Professionals
International
is on a mission
to make
the satellite industry one of the
world’s best at attracting and
engaging the talent that powers
innovation—with more than 4,000
members in +40 nations, this
is the largest satellite industry
association in the world.
The Society of Satellite Professionals
International (SSPI) has now revealed
the four recipients of their second
annual Better Satellite World
Awards, which honor established
companies and disruptive innovators
for making our world a more
prosperous, healthier, bettereducated, more sustainable and
inclusive home for all humankind.
Selected by an international jury
for their achievements were:
DigitalGlobe, Disaster Tech Lab
supported by Globalstar, Global
VSAT Forum and Outernet.

evaluated
in four
categories.
These were
global or
regional
impact;
distribution
of knowledge for the improvement
of living standards; governance and
commerce; and communication and
humanity.
The selection of the recipients for
the Better Satellite World Awards
was made by an international
jury consisting of members of the
SSPI Satellite Hall of Fame and
distinguished industry professionals.
The Better Satellite World Awards
Dinner in London was produced
by SSPI and the organization’s UK
and Isle of Man Chapters, with the
support of international law firm
Milbank as well as Globecomm,
Arianespace, ManSat and Newtec.
The Better Satellite World
Award Recipients

The recipients were honored at
the second Better Satellite World
Awards Dinner on December
5th at London’s prestigious One
Whitehall Place.
“Satellite is the world’s invisible
but indispensable technology,”
said executive director Robert Bell,
“and our awards honor both forprofit companies and nonprofit
organizations for using satellite in
ways that make our world a better
place. Our awards dinner in London
gives us the chance to salute
organizations that are quietly having
a global impact.”
According to SSPI, recipients for the
Better Satellite World Awards were
26

DigitalGlobe has also become a
leader in providing humanitarian
aid by supplying local, national,
and international authorities and
media with imagery and information
products that support response and
recovery activities in the aftermath of
earthquakes, floods, hurricanes, and
other natural disasters.
In a recent humanitarian victory,
DigitalGlobe enabled the Associated
Press to expose a slave fishing
operation in Papua New Guinea.
The company supplied the AP
with high-accuracy, high-resolution
imagery that only DigitalGlobe
satellites can collect, which showed
the slave fishing operation in the
act and spurred a myriad of positive
outcomes. The Seafood from Slaves
investigation led to a series of
arrests, the dismantling of a slaving
operation, the freeing of more than
2,000 slaves, and a change to US
law that had previously allowed
slave-produced goods to be sold in
the United
States. For
its reporting
on the issue,
the AP won
the 2016
Pulitzer Prize for Public Service.
digitalglobe.com
Disaster Tech Lab supported
by Globalstar

DigitalGlobe
DigitalGlobe is the world’s leading
provider of high-resolution Earth
imagery, data, and analysis.

Disaster Tech Lab (DTL) is a
volunteer-based organization
that provides Internet access
to reconnect disconnected
communities in disaster zones across
the globe.

The company is a trusted partner
of dozens of industries and
communities worldwide – from
environmental monitoring and
mapmaking, to defense and
intelligence, to urban planning and
public safety.

Established in 2010 after the
devastating earthquake in Haiti, the
organization has grown to over 200
volunteers in eleven countries. Since
its founding, DTL has deployed
teams to almost every major disaster
area across the globe.
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Disaster Tech Lab makes emergency
communications possible in areas
where critical infrastructure has
been lost, providing reliable satellite
technology to NGOs aiding people
in crisis. Globalstar provides DTL
teams around the world with satellite
phones, satellite hotspots, and
satellite-enabled tracking and safety
devices to enable them to deliver
this vital support.

Global VSAT Forum

Outernet

Since
1998, the
Global
VSAT
Forum
has provided a platform for satellite
regulatory issues and professional
training in VSAT technologies for
organizations around the world.

Syed
Karim, the
founder of
Outernet,
describes
it as “a universal information service
available to all of humanity.”

Over the last two years, Disaster
Tech Lab has provided aid to Europe
in organizing and dealing with the
migrant and refugee crisis. DTL
provided satellite communications to
allow coordination and management
of resources within the refugee
camps in Greece and also gave
migrants the ability to contact their
families back home via Globalstar
satellite phones.

In addition to promoting market
liberalization, licensing reform
and spectrum access, GVF has
established an online training and
certification program for VSAT
terminal installers and operators,
which has enrolled more than
13,000 professionals.

Disaster Tech Lab also provided
emergency communications during
the earthquake in Italy in August
2016, equipping the Italian Red
Cross with satellite communications
tools. DTL assisted NGOs and
local authorities during another
earthquake in 2016, this one along
the eastern coast of Ecuador.
During the devastating floods
in Louisiana, DTL helped install
communications networks to support
individuals, communities, and NGOs
throughout the state.
Lastly, the organization used
Globalstar hardware & services to
provide communication services to
medical teams deployed in Haiti
following Hurricane Matthew.
disastertechlab.org/

GVF training—developed by the
association’s partner SatProf and
adopted by the world’s leading
satellite communications service
providers—equips installers and
operators with skills they would
not otherwise have and, through
their strengthened qualifications,
improves the quality of VSAT
operations, which promotes
continued growth in VSAT
applications around the world.
GVF has also worked for nearly 20
years to establish a more effective
and sustainable paradigm for
global disaster preparedness.
In coordination with its partners
throughout the disaster-response
community—including the United
Nations Agencies, humanitarian
organizations, militaries, national
administrations, inter-governmental
groups, and others—GVF
has facilitated their disaster
preparedness and response efforts
by training and certifying first
responders, identifying qualified
local technicians, coordinating
satellite industry support, and
educating governments on
regulatory approaches that enable
the use of ICT systems to save lives.
gvf.org

Founded in 2014 as a private
company headquartered in Chicago,
Outernet now provides a global data
delivery service over three Inmarsat
I4 global beams.
The company provides a content
delivery service which focuses on
making the most useful knowledge
from the Internet available to those
in areas with no connectivity. Syed
Karim conveyed this vision to the
world as a speaker at the TedGlobal
2014 event.
In many places around the globe,
Internet connectivity is prohibitively
expensive, sometimes costing as
much as ten times the average
monthly income. Outernet creates
offline versions of knowledge found
on the web and broadcasts that
information to people who have no
access to the Internet.
The company currently operates a
low bitrate global broadcast, which
will expand over time to include
the delivery of digital curricula and
educational videos.
outernet.is/
Working with partner associations
and dozens of supporting companies
around the world, SSPI is changing
the global conversation about
satellites and their influence on the
economy, business and societies
everywhere with the Better Satellite
World campaign.
More information on the campaign is
available at
bettersatelliteworld.com.
sspi.org
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Picture This... Canon Electronics Gets Spacey
Smaller devices developed by the
private sector are seen as becoming
more common, especially for use
in managing to traffic, surveying
farmland or disaster areas.
Demand for lower-cost rockets
capable of carrying those satellites
is expected to surge and Canon
Electronics has their own plans to
launch a miniature imaging satellite
next year in a step to expand
aerospace operations.
Meanwhile, travel agency H.I.S.
and ANA Holdings, parent of All
Nippon Airways, have announced
investments in PD Aerospace, a
Nagoya-based startup working on
manned spacecraft.
The funds will help develop key
components such as engines.
That venture aims to make its first
commercial spaceflight in 2023.
A JAXA SS-520 research rocket launch.

Engineers from Canon Electronics,
which is a unit of the Japanese
imaging devices maker, have
joined a team led by the Japan
Aerospace Exploration Agency
(JAXA) that is building what will
be the world’s smallest satellite
launch vehicle, about the size of a
utility pole.
The company decided to assist
Japan in manufacturing a low-cost
“mini-rocket” for future satellite
launches—a number of private
companies in Japan are working
to help build the nation’s space
industry to greater prominence.
The company’s experience
designing and manufacturing
devices, such as digital cameras,
should help the JAXA team select
the best rocket parts as well as
make key control instruments
smaller and lighter.
28

Systems for changing the rocket’s
orientation or separating stages
once in space have already been
developed.
The three-stage rocket will be
an upgrade to JAXA’s two-stage
SS-520, which carries instruments
for research observations, and will
measure 52 centimeters in diameter
and less than 10 meters in length.
The new version will cost less than
one-tenth as much to launch as
leading rockets and is expected to
be used to lift smallsats in orbit.
An initial launch is slated for early
next year from the Uchinoura Space
Center in Kagoshima Prefecture.
Satellites currently in use for weather
observation or defense are typically
large and are often commissioned
by governments.
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If this mission comes to fruition,
H.I.S. will help develop space
tourism and shipping services, while
ANA will support pilot training and
help maintain the shuttles.
canon-elec.co.jp/
jaxa.jp
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A Moving Experience For Spacecom As They Acquire AsiaSat-8’s Ku- Capabilities
with additional capacity
and services.”
Andrew Jordan, President & CEO
of AsiaSat, added, “We welcome
Spacecom as our latest customer.
AsiaSat 8 offers an ideal fit for

Spacecom’s needs and we look
forward to growing this strong
partnership in the years to come.”
amos-spacecom.com
asiasat.com

Artistic rendition of the AsiaSat-8
satellite. Image is courtesy of SSL.

Spacecom has entered into
an agreement with AsiaSat to
relocate that firm’s AsiaSat-8
satellite from the current
orbital position to Spacecom’s 4
degrees west orbital position.
AsiaSat-8 will be co-located
with Spacecom’s AMOS-3 for a
four year period. AsiaSat 8 will
complement AMOS-3 in offering
a full range of communication
services.
The satellite, expected to begin
service for Spacecom in Q1 2017,
will replace AMOS-2. Spacecom
has an option to extend the
agreement for an additional year
of service.
Upon receipt of the required
regulatory approvals, AsiaSat
will relocate its satellite to the
4 degrees west orbital position
where it is expected to arrive
within 45 days.
Following testing, AsiaSat 8’s
beams will cover the Middle
East, Central Eastern Europe and
Africa, enabling Spacecom to
provide additional capacity and
services to its customers.
David Pollack, CEO and president
of Spacecom, said, “AsiaSat 8
satellite enables us to continue
serving our customers at 4
degrees west orbital location
following the expected end of
life of AMOS-2 and provide them
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Transformational DVB-S2X Tech Incoming From iDirect
VT iDirect, Inc. (iDirect), a
leader in satellite-based IP
communications technology and
a company of Vision Technologies
Systems, Inc. (VT Systems), has
just announced transformational
DVB-S2X technology that is based
on a powerful, customized ASIC
(Application-Specific Integrated
Circuit) chipset that will deliver
revolutionary gains in data
throughput and will also power
a new line of DVB-S2/DVB-S2X
remotes called the iQ Series.
iDirect is also introducing
exponentially higher hub processing
capabilities and virtualization of core
gateway components to offer further
gains in performance and efficiency
and lower business costs.
iDirect’s DVB-S2X solution is the
result of a significant investment to
co-develop a state-of-the-art ASIC
chipset that is customized to exploit
the full capabilities of the DVB-S2X
standard and optimized for the
iDirect enhanced waveform.
This nexgen of technology will allow
iDirect to leverage the benefits of
today’s High Throughput Satellites
(HTS) and the capabilities of nextgeneration HTS to unlock additional
features of the DVB-S2X standard.
The iQ Series establishes a
new model for satellite remote
performance providing a futureproof strategy to deliver successive
gains in performance and efficiency
as network operators strive to keep
pace with the launch of increasingly
higher throughput satellites.
Remotes can be continually
reprogrammed over the air to
increase network capabilities and
throughput levels, driving a massive
expansion of applications and
setting new service level standards.
30

iDirect’s iQ family of remotes is
targeted for broadband, enterprise,
and mobility applications and
packaged in desktop, rack-mount,
and embedded compute form factors
that will become available over the
course of the next 12 months.
The first iQ remote available in early
2017 will be a desktop version that
features dual GigE VLAN-aware
networking ports.
With the introduction of DVBS2X, iDirect is also releasing
the Intelligent Gateway, which
leverages blade-based compute
and virtualization techniques to
support the very high throughput
and processing required for DVBS2X operations in a high-density
virtualized appliance.
The Intelligent Gateway appliance
results in massive footprint reduction
while exponentially increasing
our processing capabilities,
enabling iDirect’s clients’ gateway
infrastructure to scale for growth.
The iQ Series remote portfolio and
Intelligent Gateway will operate over
iDirect’s recently released Universal
Line Card, which supports both
DVB-S2 and DVB-S2X networks
and operates in iDirect’s existing
Universal Hub chassis.
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Wayne Haubner, Senior Vice
President, Engineering & Emerging
Technologies at iDirect, said,
“We are incredibly excited to
deliver DVB-S2X capabilities to
our partners DVB-S2X represents
a major opportunity for network
operators to gain greater
performance and efficiency to
meet escalating user demands and
realize lower business costs.
“We are currently performing
over-the-air testing of our new
DVB-S2X chipset, and results
are demonstrating 500 Mbps
of aggregate throughput. This
technology will allow us to exceed 1
Gbps of throughput as we keep pace
with future satellite developments.”
idirect.net/
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Seventy-Four Percent Of Arianespace Held By Airbus Safran Launchers
Arianespace now has a majority
shareholder, that being Airbus
Safran Launchers (a jv between
Airbus Defence and Space and
Safran) who now hold 74 percent
of that company’s share capital—
the stakes held by the other
shareholders, from the European
launch industry, is unchanged.

industry and the market, Airbus
Safran Launchers’ larger stake
in Arianespace will support the
increasingly flexible operation of
Ariane, while also opening up new
opportunities for Arianespace’s
employees. CNES is a new censor

on our Board of Directors, and will
continue to be our daily partner at
the Guiana Space Center.”
arianespace.com
airbusafran-launchers.com

CNES becomes a statutory
censor on the Arianespace board,
the same position held by the
European Space Agency (ESA). On
December 9th, a General Meeting
of Arianespace shareholders will
therefore note the resignation of
the three directors representing
CNES, who will be replaced by
three directors appointed by
Airbus Safran Launchers.
Arianespace remains a fullfledged company, with its
headquarters in Évry, near Paris;
a facility in Kourou, French
Guiana; and offices in Washington
D.C., Tokyo and Singapore.
The company operates three
launchers from the Guiana Space
Center (CSG) in French Guiana:
Ariane 5, Soyuz (within the scope
of a partnership with Russian
space agency Roscosmos) and
Vega. Avio is the design authority
and industrial prime contractor
for the Vega light launcher, via
its Italian subsidiary ELV (in which
ASI, the Italian space agency,
holds 30 percent).
“Following the signature of the
Ariane 6 contract on November 9
at ESA headquarters, this change
in Arianespace’s shareholding
structure provides a decisive
boost to the transformation of
the European launcher industry,
all for the greater benefit of
our customers,” said Stéphane
Israël, Chairman and Chief
Executive Officer of Arianespace.
“By bolstering ties between

NASA’s Evolutionary Xenon Thruster; Image: NASA
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The Forrester Report:
Are Happy Days Here Again?
By Chris Forrester, Senior Contributor

T

he past year has been tough for the satellite industry’s
‘Big Three’ satellite operators; now, however, the
future confidences at Intelsat, SES and Eutelsat are
more encouraging.

Two key events in September affected the satellite industries
already dismal performance. First, on September first, there
was the catastrophic explosion of a SpaceX Falcon 9 rocket
that destroyed Spacecom’s much-needed Amos-6 satellite.
Then, on September 22nd, there was the highly contentious
Financial Times article which was headlined “Trouble on
the Horizon” and suggested that a glut of capacity would
continue driving down transponder capacity prices and
send the industry into a commoditized tail-spin. The story
did not help build industry confidence and badly damaged
the operators that were already experiencing depressed
share prices.

Laurie Davison, equity analyst
at Deutsche Bank, described
the situation as “Government
improving and good stuff betterthan-expected” specifically to SES,
but his comment could be applied
across the board. Giles Thorne from Jefferies, addressing
Intelsat’s numbers, said the operator was now “a company
on top of what’s right and on top of what’s wrong. [Intelsat’s]
outlook commentary is relentlessly consistent and the
reported financials are falling into line behind that.”

Two months later—thank goodness—wiser heads are
prevailing. Each of the Big Three operators released their
financial results at the end of October: Intelsat and Eutelsat
on October 27th and SES on October 28th, and thus
allowed the market to listen to each of the CEO’s quarterly
statements, examine the business plans of the operators and
make a judgment on their likely performance.

Thorne did have his “pricing rant” on the vexed question
of transponder pricing, which affects every operator on
the planet. But he qualified his comments by stating, “the
[Intelsat] results call saw further relentless focus on pricing
trends. In our view, much of the analyst Q&A incorrectly
merges what’s being seen in cyclical oversupply in widebeam
(for years now!) into the structural price deflation from high
throughput satellites (HTS). These things are, of course,
almost completely distinct. This misinterpretation has its
origins in the wording of the Eutelsat profit warning in May
and constitutes the single biggest overhang for the entire
sector. [Intelsat’s] management continue to politely answer
the question in front of them but we wish they would be
clear that there is a real distinction here.”

In general, the market took the quarterly comments extremely
well. Many of the major investment banks dispatched advice
notes to their clients, and that move certainly hugely helped
significant share price rebound.

Thorne’s comments on Intelsat’s Network Services division
(“renewals are currently flat—this means y-o-y trends are still
a decline, but sequential declines have dwindled to nil”) could
easily be applied directly across the industry to Intelsat’s rivals.

The overwhelming message from the Big Three was that the
US government was again buying capacity—the past few
months had seen renewed contracts issued and, hopefully,
an end to the terrors of further ‘sequestration’ and cut-backs
in the acquisition of bandwidth by governments.

He gently ribbed SES for—as expected—“fudging”
their quarterly numbers under layers of inorganic and
organic growth and recent acquisitions, but welcomed the
explanations as to the various divisions, and their prospects for
2017 and beyond, saying (1). “SES has successfully avoided
another quarter of investor soul searching over earnings risk;
and, secondly, this is at most a -1 percent downgrade to
consensus standalone revenue (of 1.983 billion euros); the
entire debate [following the Eutelsat profits warning of May]
has been rather overdone (and hence the share price outperformance of October 29th).”

A 4K/UHD shoot at Rome’s Vatican City.
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Berenberg Bank’s Sarah Simon welcomed the “greater
stability” in data/government demand. “That is a point
noted also by Eutelsat and by Intelsat on their recent results
calls. SES, though, delivered a much stronger performance
than its peers, with a 5.1 percent decline y-o-y in Q3, or a
1.2 percent decline if we exclude the accelerated revenue
recognition on the hosted payloads, which distorted last
year’s figures. That distortion will be absent in Q4, according
SatMagazine — December 2016

to SES management, and, on this basis, we expect to see
government business flat to up in Q4. Looking into 2017, the
company’s government backlog is up by 10 percent versus
the end of 2016, reflecting new business wins. We expect
this division to deliver organic growth next year.”
Certainly, for SES there was plenty of other “good stuff” to
talk about, said Deutsche Bank’s Davison, who praised the
changes underway at SES and how they were “flushing away”
the “bad stuff”, and adding: “The news from video is not
worse than we expected, while Government is better. The
‘good’ stuff; mobility, O3B and bundled services is ahead
of expectations. SES can generate growth in revenues, Free
Cash Flow and dividend.”
But Davison is not quite so enamored with Eutelsat. He said
SES’s “crunch point” had been passed, while Eutelsat’s was
still to come. “Eutelsat’s crunch point comes over the next 24
months as it targets a return to revenue growth, which we think
is implausible. Eutelsat’s expectation of 90 percent renewal
rate from Autumn US Government contracts shows a marked
improvement versus 65 percent in the spring. This bodes
positively for stability for both operators next year. Eutelsat has
more of the bad and none of the good. Point-to-point data
exposure is still 5 percent of revenues, it has diversified less
into services (8 percent of revs versus 26 percent for SES).”
Berenberg also addressed this theme by stating, “While
our expectation that SES would return to organic growth in
Q3 has proven a tad optimistic, all the signs are there that
we will see a return to growth in Q4. This, we think, will be
extremely important as SES seeks to shake off the perception
that satellites are a broken business model with declining
revenue characteristics. Certainly, none of Eutelsat, Inmarsat
or Intelsat are supportive of this argument, so SES is the flagbearer of this “satellites can grow” thesis.”
Berenberg believes in growth because...
•
•
•

•

Video remains in positive territory, with continued new
channel launches, a shift to UHD, and stable pricing.
Government is returning to growth as budget
sequestration pressures ease and SES benefits from
market share gain.
Enterprise, the biggest pain point [for SES], will
soon cease to feel the squeeze from tier 2 revenue
contraction, because that part of the business has
shrunk so much. Corporate data, in our view, remains
a global growth market for satellite, but only for
those pursuing quality business with the right type of
infrastructure. Berenberg believes O3b positions SES
very well to capture that growth.
Mobility is already booming but SES has yet to see
the benefit of its dedicated mobility capacity, which
will not begin launching until 2017. SES has signed
huge capacity deals with all of the four major service
providers in this market, and as the capacity goes
live after the launch of the respective spacecraft, SES

will see a substantial pick-up in its revenue from this
segment, which is still only 5 percent of group revenues.
While challenges clearly remain for each of the Big Three,
there were plenty of points for optimism. Each of the trio are
looking to aircraft connectivity and mobility as a ‘next big
thing’ and each has tied into new contracts with the In Flight
Entertainment specialists (such as Global Eagle, Gogo,
Panasonic) and, in SES’ case, a valuable deal with Thales
which covers the use of SES-17, which does not launch until
2020 but promises $100 million a year in revenues by 2024
(and includes a minimum revenue guarantee between SES
and Thales). Intelsat announced a similar important deal with
Global Eagle for capacity on 10 Intelsat craft (including a pair
of their EPIC craft).
Maritime connectivity also figures in each of the trio’s
expectations. Somewhat surprisingly, Eutelsat has exited
one of its maritime-focused investments (WINS-DHI) as part
of a company-wide examination of its business. As is already
known, Eutelsat is also shifting its Ka-band/KA-Sat activity
into a new joint venture with ViaSat and has since revealed
an expansion into Ka-band over sub-Saharan Africa. Ka-Sat
subscribers have fallen from 190,000 to 179,000 over the
past year. This is not catastrophic, but hardly encouraging.
Ultra-HD certainly figures highly in the plans for both SES and
Eutelsat, although perhaps less so for Intelsat. SES is already
carrying almost 20 commercial channels and Eutelsat now
has a handful on air. These numbers will only experience
growth. Indeed, SES’ CEO Karim Michel Sabbagh believes
that UHD will grow to the have the same sort of impact as
that of today’s HDTV channels.
In summary, the ‘Big Three’ are still working hard to
improve revenues and margins. The prospects for In Flight
Entertainment can only be positive for each of the trio.
Mobility, especially in the Maritime sector, is also a strong
positive for each of them if only from the Cruise sector.
While the steam has obviously dissipated from the
conventional video market, there is still plenty of growth
from the prospects of HDTV conversions (from SD) and the
bandwidth hungry demands of UltraHD.
Senior Contributor Chris Forrester is a well-known broadcast
journalist and industry consultant. He reports on all aspects
of broadcasting with special emphasis on content, the
business of television and emerging applications. He
founded Rapid TV News and has edited Interspace and its
successor, Inside Satellite TV since 1996. He also files for
Advanced-Television.com. In November of 1998, Chris was
appointed an Associate (professor) of the prestigious Adham
Center for Television Journalism, part of the American
University in Cairo (AUC), in recognition of his extensive
coverage of the Arab media market.

SatMagazine — December 2016

33

An Amazing 50 Year Feat By Esrange Space Center
By Lennart Poromaa, President, Science Services and Site Manager, Esrange Space Center

A

n amazing track record—50 years have focused on the coming 50 years of Esrange
passed since the first sounding rocket and space industrial development, as well
was launched from Esrange Space Center. as an open house at the Space Center

Since then, Esrange, located in Kiruna above the Arctic
Circle in northern Sweden, has well served the scientific
community. More than 550 rockets and 520 balloons have
been launched over the years over this vast, unpopulated
area. Esrange Satellite Station has grown into one of the
world’s busiest ground stations and serves a broad variety
of customers.
The facility has been operational since 1966 and is presently
used by the international scientific community for launching
sounding rockets for microgravity and atmospheric research
as well as high altitude balloons for astronomy, atmospheric
research and drop tests of space and aerial vehicles.
SSC—Swedish Space Corporation—celebrated this 50th
anniversary late last month along with customers and other
stakeholders from the space industry from all over the world.
The celebration included an Executive Roundtable that
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and a gala dinner in Kiruna city hall.

A Brief History

In March of 1964, ESRO (European Space Research
Organization) was founded by ten European countries
(Belgium, Denmark, France, the Netherlands, Italy, Switzerland,
Spain, the United Kingdom, Sweden and Germany).
The aim was to establish a coordinated scientific program
for peaceful space research, combined with advanced
research for technological development and to support
European industry.
Esrange Space Center was built by ESRO and inaugurated
in 1966. Since July 1, 1972, Esrange Space Center has been
managed by SSC.
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After a guided tour at the center for the invited guests, an
Executive Roundtable was held at Kiruna City Hall. Keynote
speakers were Professor Dr. Ing Jan Wörner, Director General,
ESA; Mrs Helene Hellmark Knutsson, Swedish Minister for
Higher Education and Research, Minister for Space; Dr. Olle
Norberg, Director General at Swedish National Space Board;
and Professor Dr. Pascale Ehrenfreund, Chair of Executive
Board, German Aerospace Center/DLR. Mr. Jan Nygren,
who recently released a report to the Swedish Government
about future investments in Esrange Space Center, also
participated at the Roundtable.
The changes in the space industry—”New Space”—and
how to increase the benefit for the science community were
among the issues discussed, under the headline “Utilizing
Space for the benefit of Earth.”
Esrange Space Center being built.

An Important Role

How can space provide important knowledge and new
solutions for many of the major challenges on Earth today?
This was one of the issues discussed at the Executive
Roundtable that kicked off this 50th anniversary celebration.
The roundtable was followed by a gala dinner in the evening
and a well visited Open House on the following day.

How space can provide important knowledge and new
solutions on many of the major challenges on Earth was
highlighted. All agreed Esrange plays a most important role
now and for the future, not the least of which is establishing
the capability to launch smallsats into orbit.
On the following day, the gates to Esrange opened to the
public and approximately 720 people visited the center,
most of them families. They participated in activities such as

Esrange Satellite Management Services.
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guided tours, launching small balloons and meeting Darth
Vader and a Stormtrooper.
Stefan Gardefjord, CEO of SSC, said, “For the past 50
years, the Esrange Space Center has provided invaluable
access to space for the European and global science and
research community. In the 1960s and early 1970’s, Esrange
launched sounding rockets with experiments for research
on the Aurora, noctilucent clouds, the ionosphere and
atmospheric physics.
“Today, Esrange is more vibrant and important than ever
before. The scientific experiments on sounding rockets and
stratospheric balloons for atmospheric physics, astrophysics
and material science continues. But Esrange now also
provides sophisticated tests and technology demonstration
services, and Esrange has become one of the world’s busiest
civil satellite ground stations, as part of SSC’s Universal
Space Network, providing mission critical services to ESA,
NASA, and numerous other governmental and commercial
customers around the world.
“The lessons we have learned from the past fifty years has
prepared SSC for the needs and challenges of the future.
Earlier this year, Esrange became the first ground station
for our new SSC Infinity service, specifically tailored to the
smallsat and cubesat community. We aim to further expand

our services for this growing and emerging market with a
new launch service, called SmallSat Express, focusing the
launch of satellites in the range of 1-150 kg that need a
polar, sun synchronous orbit. This will be yet another way
for us to deliver upon our mission—We Help Earth Benefit
from Space.”
Lennart Poromaa, the President of SSC’s Science Services
Division and Head of Esrange Space Center, commented,
”We have served the space community for 50 years with a
track record of 550 launched sounding rockets and more
than 520 balloons. We are more than ready and very eager
to take the next steps into the future and expand our services
and provide cost efficient solutions for our customers to
reach space and beyond.”   
Leif Österbo, SSC’s President of Satellite Management
Services, related, “Recent growth in new, smallsat and
constellation-based space applications throughout the world
has driven the need for a new approach to ground segment
operations. SSC Infinity reduces costs and risks associated
with launch, insertion, system and constellation checkout.
“SSC understands the rigors of constellation orbit-raising,
a feat that can span many months of intense activities. Our
dynamic operational concept and its high level of automation
allows for rapid rescheduling within the whole ground

A balloon gondola glinting in the midnight sun at Esrange.
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network. This enables a high resistance to failures due to
single-station outages, and provides high performance on a
network level if required by the customer application.”
Esrange also accommodates one of the world’s largest
civilian satellite ground stations and acts as a hub in our
satellite station network, SSC Universal Space Network.
The assigned missions for Esrange Space Center, regarding
sounding rockets and balloons, are:
•

•

Support of the sounding rocket and balloon
program of the member states of ESA/EASP.
Non-members can use the facilities on a second
priority basis
Operation of ground based scientific instrumentation

Esrange Satellite Station is the world’s busiest civilian ground
station for satellite management services. Since 1978, the
station at Esrange plays an important role in a variety of
satellite missions. Today, Esrange has around 140 daily
contacts with satellites in different orbits. Esrange Satellite
Station is an important node in PrioraNet, SSC’s global
network of ground stations.

Antennas & Basebands

The Esrange Satellite Station includes six independent
Telemetry Tracking & Command (TT&C) systems in S-band
(one with receive capability also in the UHF-Band), six
multi-frequency receive antenna systems in S/X-Band and
an operational building which houses reception system
electronics and data processing equipment.
Esrange Satellite Station is manned 24x7 and has
considerable space available for antenna and equipment
expansion to accommodate our growing customer base.
The Esrange Satellite Station is located at Esrange Space
Center above the Arctic Circle at 67º 53’ North latitude, 21º
04’ East longitude and approximately 40 kilometers outside
the town of Kiruna, Sweden.

This location is particularly advantageous for accessing
polar orbiting satellites and the Kiruna station emphasizes
on data acquisition and processing for remote sensing and
scientific missions as well as TT&C support. When Esrange
Space Center is used in combination with SSC’s Inuvik
Satellite Station in northern Canada, unmatched coverage
opportunities are available for polar orbiting missions.
Located close to the Gulf Stream in the Atlantic Ocean,
the Kiruna area has a fairly mild climate with respect to the
latitude. The warmest month is normally July with a daily
average temperature of +18ºC. February is normally the
coldest month of the year with a daily average temperature
of -17ºC.
Every space project is unique. This is what is so challenging
and inspiring in this business. For the SSC Group, this is a
driving force. The activities of the SSC Group cover many
business areas and are built on decades of experience, with
proven expertise in the development of satellite subsystems
as well as in satellite communication and operations.
Rocket systems and experiment payloads are developed
and sounding rockets as well as high altitude balloons are
launched. Moreover, flight tests of air and space vehicles
are performed.
Flexibility is one of several overall strengths and an
advantage of having a compact and agile organization.
Pride in working out the best solution for each customer,
be such communication support at satellite launches, special
microsystems for a satellite or new applications for maritime
surveillance, is always present.
For research on sounding rockets, Esrange often takes part
all the way, from the development of novel experiment
modules and service systems to launch and recovery. For
you as a customer, being able to turn to a single partner
provides clear practical and financial benefits.

Invention & Interaction

SSC is well known for developing cost efficient technical
solutions that facilitate our customers’ work. We are happy
to provide exactly what a customer asks for, but it lies in
our nature always to look a bit further—to present ideas and
technologies that could bring new possibilities into each
project. We really enjoy this interaction with our customers.
SSC, a global provider of advanced space services, launched
their SSC Infinity at last year’s 32nd Space Symposium in
Colorado Springs, Colorado—this is a ground operations
service that offers customers full flexibility for small satellites
and constellations. The new endeavor aims to lower costs
while providing reliability to the smallsat market. SSC has
begun installing new small aperture antennas as part of the
Universal Space Network expansion.

Preparing a balloon for flight at Esrange Space Center.
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“Recent growth in new, smallsat and constellation-based
space applications throughout the world has driven the
need for a new approach to ground segment operations,”
said Österbo. “SSC Infinity is that new approach. Our service
reduces costs and risks associated with launch, insertion,
system and constellation checkout.”
SSC Infinity consists of a range of highly automated services
that use full-motion antennas in the 5 meter or smaller class.
These antennas are optimized for communication with small
satellites and constellations.
These small aperture antennas can be augmented, when
needed, with larger ones that are equipped to meet the needs
of the most demanding smallsat or constellation of satellites.
Using its ground stations at strategic locations around the
globe, SSC then provides coverage that allows frequent
satellite contacts for telemetry, tracking and command
(TT&C) and data download with low-latency data recovery.
To support smallsats, SSC Infinity makes use of normal
configurations and standardized ground system hardware.
By limiting the number of mission configurations and using
pre-qualified radios, most costs associated with pre-mission
configuration are eliminated.
SSC Infinity also comes with a web-based customer interface
for pass scheduling. Plus, SSC technical operations staff
is available 24/7 to augment mission operations during
critical maneuvers.

its high level of automation allows for rapid rescheduling
within the whole ground network. This enables a high
resistance to failures due to single-station outages, and
provides high performance on a network level if required
by the customer application.”
SSC Infinity includes streamlined service level agreements
that come with standard terms and conditions and numerous
pricing plans based on priority, antenna size, availability
and bandwidth usage. Adjustable service and priority levels
minimize the cost of services.
SSC provides advanced space services to commercial
and institutional customers worldwide. Built on decades
of experience and offers expertise in space engineering,
satellite management services and launch services for
sounding rockets and balloons.
Esrange also provides expert engineering consulting services
to customers’ space programs. With extensive experience
and a solid understanding of the rapidly changing space
market, the center tailors innovative and sustainable solutions
to institutional and commercial customers worldwide.
SSC covers the global market through its offices in Sweden,
Germany, Italy, the Netherlands, USA, Chile, Australia, China
and Thailand, along with the global network of ground
stations. SSC was founded in 1972 and has 550 employees.

“SSC understands the rigors of constellation orbit-raising,
a feat that can span many months of intense activities,”
Österbo added. “Our dynamic operational concept and
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How Satellites Build The Global Broadband Economy

P

eople in developing nations pay, on
average, a full month’s wages for
broadband—compare that with just 1.5
percent of monthly income in developing
countries. That is one reason that only 40
percent of the world’s people are online.
This lack of connectivity translates, in ways large and small,
into lack of progress. For every 10 percent increase in
broadband penetration, the OECD has documented a 0.9
to 1.5 percent increase in the growth of gross domestic
product (GDP). Repeat that kind of additional growth year
after year, and the impact on standards of living can be
stunning. According to McKinsey, if the Internet were an
industrial sector, it would already be bigger than
agriculture or energy.

In countries with well-developed communications
infrastructure, that is just a matter of budgeting money to
buy services and technology. In most developing nations,
however, this is a matter of creating infrastructure reaching
tens of thousands of individual locations. From Africa and
Asia to Latin America, that is a job for satellite.

A Job For Satellite

In Peru, the Israeli network technology company Gilat
is connecting 42,000 rural schools via satellite for the
Ministry of Education to provide Internet access, video
collaboration and conferencing, IP television and voice
over IP. The Ministry is contributing Internet-ready content
for use in classes.
Delivering this content calls for high-powered
but low-cost technology in each school to
make the most efficient use of satellite
spectrum. In Brazil, Gilat is extending
Internet access via C- and Ku-band
satellite to thousands of rural
schools and municipalities using
500 Mbps of satellite capacity.

This Is A Broadband Economy
How does broadband
higher growth?

lead

to

Broadband makes business,
institutions and government
more productive—meaning
they can do more with the
same resources because of
the knowledge, interchange
and
transactions
that
broadband makes possible.

In India, Hughes Network
Systems helps to connect
the Edusat Network, a
government-based
project
funded by the Indian Space
Research Organization (ISRO)
and the Ministry of Human
Resource Development.

Stephen Ondieki lives in Africa’s
second-largest slum, Kibera in
Kenya. Most residents earn less
than US$1 per day but Stephen, who
runs a computer repair business with
broadband connectivity, earns an average
of $8 per day.
He acquired his skills through the Cisco Networking Academy
and uses them to give back to his community by turning his
shop into a hangout for youth, whom he mentors and trains
in IT and networking. “They see me overcoming the same
challenges they face,” he said, “and they’re motivated to try
to make some changes themselves.”
Broadband also enables people to become more productive
by equipping them with knowledge and skills. Nowhere is
this more dramatically illustrated than in school. Students
and teachers using broadband have access to the nearinfinite information resources of the web, from Kahn
Academy mathematics lessons to online history lessons and
current world news.
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In each of 14 states, the government
has established a hub that connects
to state-run schools and colleges, which
are growing at a rate of 4,000 to 5,000 sites
per year. In the state of Punjab alone, Hughes
connects 2,960 educational institutions to deliver general
education and vocational training.
In Thailand, 90 percent of the population lives in rural
areas, where most communities subsist through farming,
fishing and tourism. Connecting them to opportunity is the
mission of Sat-Ed Systems.
The company relies on satellite to provide Education on
Demand—IPTV and web distance learning services to
schools—and Rooms for Life, a network of community centers,
where adults can gain digital literacy and skills training. Using
a simple remote control, teachers and students can navigate
through video, tutorial and test content.
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Instead of spending their time standing in front of the
class and talking, teachers are now giving project-based
assignments and directing students to master educational
materials online. “I want to change the paradigm of how
education delivers instruction,” says one English teacher,
“and I believe this is the technology to do it.”
There are predictions that, as optical fiber submarine
cables connect more and more developing nations to the
Internet, they will replace the satellite links that are driving
educational progress. That ignores the enormous challenge
of getting terrestrial connections from coastal cable landing
stations into the interior.
In 2012, some 518 million people in sub-Saharan Africa lived
beyond a 250 km range of a terrestrial fiber network. That is
greater than the population of the European Union.
For years to come, the 60 percent of the world’s citizens who
have yet to go online will be looking to the skies for help as
they strive to claim their share of global economic growth.

Editor’s note:
This articles was produced for Satnews’ SatMagazine
by the Society of Satellite Professionals International
(SSPI). More stories and videos are available at...
bettersatelliteworld.com.
www.sspi.org
Sources
The Socio-Economic Impact of Broadband in sub-Saharan Africa,
by the Commonwealth Telecommunications Organization.
The Great Transformer, by James Manyika and Charles
Roxburgh, McKinsey & Company, October 2011.
“Creating Jobs and Business Opportunities Through
Broadband Connectivity,” by Tae Yoo, Huff Post Impact,
January 16, 2013.
“Enriching the Learning Experience Online” and “Connecting
Thousands of Remote Sites” by Gilat. “Banking and Education
in India” by Hughes.
Photo is courtesy of Project Network (ASPnet) and BizTechAfrica.
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Automation Enhances Satellite Fleet Operations
A Telesat Perspective

T

By Steve Reid, Satellite Engineering Manager

elesat is a leading owner and global operator
of
geostationary
communication
satellites,
providing reliable and secure satellite-delivered
communications solutions worldwide to broadcast,
telecom, corporate and government customers.
Established more than 45 years ago and headquartered in
Ottawa, Canada, Telesat’s state-of-the-art fleet consists of
15 satellites plus the Canadian payload on ViaSat-1 with
two new GEO satellites under construction. An additional
two prototype satellites are under construction and will be
deployed in low earth orbit (LEO). Telesat also manages the
operations of additional satellites for third parties.

The Challenge

In 2007, Telesat merged with Loral Skynet, a US company
with a strong technical background tied to the achievements
of AT&T Skynet, Bell Labs and the Telstar program. The
satellite fleets of both Telesat and Skynet were combined
and became part of Telesat’s existing operations. The
increased workload of the expanded fleet, which was to be
managed without additional staffing, highlighted the need
to improve operational efficiency through innovation.
Telesat satellites are controlled using real-time systems (RTS)
from several different providers. Although each of these
systems have basic plotting and charting capabilities, Telesat
uses its own propriety scalable data management (SDM)
system for the historical retrieval and real-time charting of
telemetry data. SDM ingests the processed telemetry from
each RTS and, through use of various in-house developed
tools, enables the data to be accessed for analysis. While
these tools offer flexibility for investigations and simple
retrievals, they do not lend themselves to automation.
With limited capabilities for automated analysis of telemetry
data, Telesat’s satellite engineers were continually being
challenged to remain up-to-date with the trending
requirements of the expanded in-orbit fleet. Data gathered
from all onboard subsystems, such as Attitude Control,
Power, Communications, Propulsion, and Thermal had to be
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monitored on a continuous basis to determine if the health
or performance of the system is deviating from expectations.
Historically, the manual trending and analysis of the
subsystem data was performed mainly through visual
assessment of data retrieved from SDM or, if more detailed
examination was required, the data would be imported
into programs such as Microsoft Excel for plotting and
further analysis.
Manipulating the data in Excel was time-consuming, tedious
and required analysis expertise from senior level engineers.
Additionally, Excel had limitations with the amount of data it
could handle and the results could not be easily automated
for evaluation of trending patterns.

The Solution

Telesat sought a more efficient, innovative solution to
monitor and study the thousands of data channels received
from its growing satellite fleet and improve the company’s
capabilities for automated trending while also maintaining
staff levels.
To meet its expanding needs for fleet analytics, Telesat
turned to OriginLab, a leading publisher of data analysis and
graphing software. Telesat developed a custom interface
to allow OriginLab’s Origin software to request data over
specified time intervals from Telesat’s SDM system.
Following a period of development, a new web-based system
called STARS (Satellite Telemetry Analysis and Reporting
System) was implemented throughout the company’s
satellite control operations. Here’s a brief summary of how
the system works:
•

Once the data is brought into Origin, it is analyzed
and the results are automatically published to STARS
in the form of static plots or more dynamic plots
using JavaScript. Through simple navigation within
the STARS interface, Telesat engineers can now
immediately evaluate satellite performance data on
any spacecraft within the company’s fleet.
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•

•

Most analyses are performed on a daily or weekly
basis. However, Telesat has the ability to conduct
analyses on five minute intervals or less, if required
by the engineers.
As part of the analysis process, Origin can
automatically issue an email notification in the event
any specified analysis parameter violates a predetermined performance threshold, as specified by
the engineer. If there is variance from established
norms, an email is automatically sent to Telesat
engineers with details on the out-of-spec condition.
Out-of-spec conditions can also be viewed and
quickly addressed on a dashboard where real-time
data is being plotted.

The Benefits

By implementing Origin, Telesat gained the following benefits:
•

•

•

Streamlined, efficient operations: Telesat engineers
can quickly respond to out-of-spec conditions for
a particular analysis when notified through the
visual, real-time data dashboard via the website or
through a separate email. With this added visibility
and awareness, engineers are able to immediately
investigate the exact issue rather than manually looking
through entire datasets. Engineers are now more
efficient in responding and focusing on notifications
about a potential on-board
non-conformance.
Improved resource allocation: The reduction of the
time-consuming, manual tasks tied to the trending
of subsystem telemetry data enables and empowers
engineers to focus on other areas of operations. Telesat
operations personnel now have the ability
to look for new areas of improvement as the company
strives to enhance its fleet operations through
innovation.
Ability to maintain staff levels and control costs:
Although Telesat took on the operations of an
additional satellite fleet following its merger, the
company was able to maintain staffing levels by
automating and optimizing the analysis tasks. In one
particular case, Telesat performed an audit and found
that Origin had been able to reduce approximately
75 man-hours per month on one of the more complex

•

spacecraft that requires a lot of analyses running in the
background. These types of time savings translate into
significant cost benefits.
Capability to leverage existing code and analysis data:
Once Telesat’s engineers have generated the code and
information for one satellite bus type (general model
on which multiple-production satellite spacecraft
are often based), it’s very easy to duplicate it for
another spacecraft from the same manufacturer that
has an identical design. In many cases the analysis
framework can also be ported over to a spacecraft
from a different manufacturer because many of the
techniques are the same.

Steve Reid, the satellite engineering manager at Telesat, said,
“By utilizing Origin, we’ve been able to save not only time,
but we’ve addressed a longstanding challenge to effectively
manage and standardize the trending and analysis of telemetry
data across our in-orbit fleet. As a result, the satellites that we
control are better monitored and managed by our engineers,
allowing us to enhance our focus on core operations with a
view to further improving overall efficiencies. By doing so, we
will continue to provide the best support for our customers. It’s
been a game changer for us. In fact, given the flexibility of the
system we’ve developed, its capabilities could be of benefit
to any application where there is a requirement to trend and
analyze large sets of streaming data.”

The Future

Due to the success from using Origin, Telesat has already
begun utilizing the capability for additional initiatives. For
example, Telesat recently developed new techniques for
streamlining and enhancing the in-orbit testing of satellite
payloads based off analytic results processed through
the Origin software. In another case, Telesat used Origin
to develop a system that manages and auto-generates
telemetry check limits for its real-time systems that has
further enhanced operations.
Moving forward, Telesat is looking for more ways to apply the
benefits of Origin in other areas of the company’s business.
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SATCOM SatHealth™ Solutions

A

By Mahdi N. Mehrabi, Chief Technology Officer, NorthTelecom Group

frica and the MENA region have been
noted as areas with a huge population
that are underserved by any means of
communication—a great deal of effort
is ongoing to bring comms access to those in
remote areas.
Some of those efforts have failed; however, that has not
halted many companies and individuals from ambitiously
working on plans that will ultimately lead to future
connectivity successes, to the benefit of the entire planet.
In addition to technological and infrastructure issues, there
are many barriers to entry into this market. With more than
1.2 billion people living in Africa, and several hundred
million living in Middle East, there are many basic needs, of
which communication may be the last in an individual’s wish
list of need.
However, given that fact regarding what is and what isn’t
important to citizens, this doesn’t mean efforts must be
curtailed or investment withdrawn in working to connect all
of the people around the globe, no matter their location.
There are several ongoing efforts to address the digital
gap in these regions—satellite has a pivotal role to play in
these projects.
Broadband connectivity is the main thrust, especially via
satellite, and is the pivotal play within many propositions
concerning the installation of services in this region of the
world—thought must be given by current and “would be”
providers to existing macro environments and already
available systems.

Note how every stage of communications
development has contributed to the
next advanced stage in terms of
the various “ingredients” involved,
such as technological elements,
ecosystems considerations, infrastructure and so on.
There are many untapped or less invested areas in Africa
and MENA where sophisticated technological ecosystems
are far from resident. The majority of the citizens in these
areas are traditionally far more familiar with technologies
such as radio and TV.
Through the traditional infrastructure is where
communication knowledge could be leveraged to build
advanced communicaton systems through the addition
of more flexible technology to the already installed
legacy systems.
Mixing SATCOM with radio and TV systems and adding
offline data through the current and legacy infrastructure
could be considered as an interim solution, while the long
term agenda is pursued to bring satellite-based connectivity
to remote communities.
Educating people regarding communications networking
through their radio and TV channels is quite doable. The
system is already in place, is cost effective and is easy
to maintain.
Leveraging the exiting ecosystem to educate people in
regard to the initial steps would be a solid platform upon
which to start.

Does communication simply mean only broadband Internet
connectivity? Examining the progress of broadband
technology in the more advanced areas of the world offers
a far clearer picture about how the various stages were
completed to achieve those successful connectivity outcome.
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With SATCOM delivery, real-time medical consultancy
services that are staffed by experts who are able to leverage
the health care system to high efficiency and effectiveness
and bring enormous value to the community and the health
of the citizens can be fully expected.
SATCOM technologies permit communications between
patients and medical staff with convenience and fidelity
as well as are able to manage the transmission of medical
imaging and health informatics data from one site to
another. High resolution imagery detailing radiology
examinations and lab results serve to bring diagnosis and
solutions to those in remote areas who previously had never
had the opportunity to be treated properly and quickly for
their ailments.
After the basics have been established, innovative and
more advanced features would then built onto the legacy
technologies to deliver more content to these needy
areas—healthcare, lifestyle, and general education, as well
as foreign language courses, are all superb candidates
for promotion. Such programs would be highly attractive
parts of projects that could be ultimately delivered through
satellite connectivity,

Telemedicine enables the healthcare community to be
connected together around the globe. Such SATCOMenabled relationships enable professionals to share their
medical expertise to develop additional knowledge—
and to share their educated thoughts—in building usable
healthcare data for remote areas of the world.

For example, healthcare, which is already efficiently and
effectively delivered in many areas of the world via SATCOM.

SatHealth will assist the professional medical communities
in applying cures for new diseases as well as to offer
more immediate treatment of maladies that range from
common viruses to broken bones to as yet unknown
medical challenges.

Education and the awareness developed through
learning are among the other main elements that achieve
their goals through the delivery of information through
satellite connectivity.

Reporting unusual conditions or a communicable disease
quickly and then receiving information regarding the proper
precautionary measures and treatments can save the lives of
thousands—even millions.

For remote areas with current connectivity, a Video on
Demand (VoD) healthcare channel with pre-recorded, as
well as offline content, could deliver basic health information
to viewers as well as inform them as to the services available
at nearby health stations. VoD can also be used to relay
services and installation information to those who are eager
to join the connected community by laying the groundwork
for more advanced comms.

SatHealth—TeleHealth—is all about life saving through
timely communication. SATCOM is a major actor in this
crucial market, especially for those millions of suffering
citizens in remote areas, such as Africa and MENA as well as
other unconnected locations across the globe.
northtelecom.com/
Mahdi N. Mehrabi is the CTO of the NorthTelecom Group
and also the Managing Director for the company’s office in
Singapore, which covers the APAC region. Mahdi has been
working in technology and business development for the last
six years and he has extensive experience and expertise in
leading innovative and challenging technological projects.
He has more than 18 years of experience and a proven
track record in the telecommunication and aviation fields
and founded and managed a number of businesses and
projects in the telecommunications arena in general and the
satellite industry in particular for the last six years. Mahdi was
appointed the managing director of NorthTelecom
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Advantech Wireless

A

By Steve Richeson, Senior Vice President, Global Sales

dvantech Wireless supports the critical
need for High Throughput Satellite
(HTS) communications in a rapidly
expanding digital environment.

The company’s proven, low-cost, and highly reliable
system solutions are meeting the ever-increasing need for
high-bandwidth communications essential to military and
government solutions, as well as cellular network providers,
broadcasters, and robust corporate and consumer networks.
For more than 20 years, Advantech Wireless has built
an enduring legacy of excellence by designing and
manufacturing cutting-edge terrestrial and satellite
communications solutions that help our customers achieve
success. The company’s innovative technologies have
enhanced the communication capabilities of customers in
more than 150 countries.
Advantech Wireless has experienced rapid growth from
innovative product investments that have inspired the
industry. Over the years, the company has received numerous
awards and recognition from peers and industry associations.
In 2016, Advantech Wireless was honored locally in Montreal
as the winner of two awards, one for Innovation and the
second for International Market Development, both in the
large company categories at the Mercuriades Awards during
the 36th edition of this prestigious business competition
organized by the Federation of Chambers of Commerce of
Québec (FCCQ).
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Within the satellite industry,
Advantech Wireless was recognized
with the Vertical Impact Award—
for Military Communications at the
Excellence Awards ceremony held during the Satellite 2016
Conference and Exhibition. This award was based on the use
of our products in tactical and strategic military applications.
Both of the firm’s satellite networking and RF products have
earned a reputation for reliability and performance in critical
applications and hostile environments.
2016 was a year for Advantech Wireless to build on the
marketing initiative success of the past years. Witnessed
was the effect of increased customer confidence in the
company’s innovative and cost-effective solutions in both
the Radio Frequency Product and Satellite Networking
segments of our business.
The company’s market leadership and noted strong demand
for Gallium Nitride (GaN) based Solid State Power Amplifiers
supports the continued, heavy investment heavily in this
technology development which was introduced in 2010.
With several thousand units deployed in some of the most
stringent environmental applications, the 100 to 150 Watt
line of Ku-band GaN-based SSPAs from Advantech Wireless
achieved over 520,000 hours of measured field MTBF.
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The 150 to250 Watt C-band GaN-based SSPA family of
products has exceeded the barrier of 240,000 hours of
recorded MTBF. In 2016, a new small form factor SSPA was
introduced for mobility applications where high linearity is
required to support advanced waveforms.
The continued deployment of the company’s second
generation of GaN based units opened new opportunities
in market segments that traditionally relied on traveling
wave tube (TWT) based amplifiers; including RADAR and
applications in linear accelerators. The vast reduction in
overall size, weight and power consumption, along with the
enhanced linearity of these pioneering amplifiers, facilitate
new applications in tactical Troposcatter communications,
scientific research facilities and continue to offer drastic
cost reductions for teleport operators in the satellite ground
segment industry.
In 2016, the company won major contracts in the satellite
networking sector to provide complete VSAT solutions for
military and government organizations, serving both land
based and maritime terminals. The firm’s high performance
VR-7400 series modems were welcomed by the market for
their high throughput and flexible routing capabilities in
both SCPC and MF-TDMA operation.
This year, Advantech Wireless introduced the FLS-5000
as the first 500 Megasymbol/second (Msym/S) modulator
system for Broadcasting and Broadband Services in a single
1 RU unit. This new system uses the time slice number (TSN)
concept embedded in the DVB-S2X standard, enabling the
sharing of the link among a multitude of service providers.
The ability to bring a complete baseband and RF chain
as a solution for HTS wideband transponders is a unique
capability of Advantech Wireless. Our customers depend on
us to provide complete teleport and network hub solutions
in any part of the world.
During 3016, Advantech Wireless also launched the new
AMT-50/50X family of advanced SCPC modems with
bi-directional throughputs ranging from 100 Kbps to
850 Mbps and industry leading carrier echo cancellation
technology. These new modems support all of the latest DVBS2X modulation and coding: from BPSK to up to 256APSK,
delivering spectral efficiency improvements of up to 60
percent leading to substantial satellite bandwidth savings.
In September of 2016, the company announced the new
8200 M2M/IoT/SCADA Ultra-Compact All-Outdoor VSAT
Transceiver-Router with technological advancements such
as Software Defined Radio and Direct Modulation. The low
cost unit is integrated with a Ka-Band transceiver-router
delivering the versatility and ease of deployment required
in Machine-To-Machine (M2M), Internet-of-Things (IoT) and
SCADA/Telemetry low data rate random access applications
over Ka- HTS satellites.

The new Ka-8200 and Ku-8200 Ultra-Compact All-Outdoor
VSAT transceiver-router bring a breakthrough enabling
M2M, SCADA and IoT over satellite for areas where other
short-haul wireless communication means are unavailable.
Recent market reports forecast that IoT will overtake mobile
phones by 2018, reaching 16 billion connected devices by
the end of 2021—Advantech Wireless expects a large growth
in satellite connectivity for such applications, complimenting
4G/LTE and 5G with IoT, M2M and SCADA deployments.
In the Terrestrial Microwave segment, customers from North
America, LATAM and the EMEA Regions continued to select
the Transcend 800 Microwave Radio for the unit’s versatility
to support complex applications where reliability and flexible
interfacing is critical. The Transcend Microwave products
are helping customers to build country wide systems for TV
broadcast integrated distribution and contribution, state of
the art government microwave networks, specialized military
networks and private high capacity IP microwave networks.
The common denominator for all of these applications is the
requirement for proven high reliability operation in highly
demanding environments.
In 2015, the Company announced the Series 7000 family
of satellite networking routers/modems, in response to
operators’ demand for competitive multi-service solutions.
Throughout 2016, Advantech Wireless well noted customer
acceptance and enthusiasm for these low-cost high
performance modems. The new product family supports
Advantech Wireless’ A-SAT-IITM Bandwidth Optimized
Satellite System technology, providing more than 80 percent
improvement in satellite bandwidth utilization through
improved carrier modulation and dynamic transmission
switching between multiple access schemes.
This novel combination of access schemes and intelligent
allocation allows carriers and network operators ro use the
most efficient link transmission modes across a customer base
that is comprised of diverse market sectors and applications
such as cellular backhauling, SCADA, broadcasting, oil &
gas, enterprise, maritime, homeland security, consumer
Internet, military and mobility.
2016 looks to be a another milestone year for Advantech
Wireless and for the firm’s customers; the introduction
of complete solutions optimized for HTS networks will
continue. The company will deliver these solutions to the
RF and satellite networking sectors of the firm’s business
while advancing company expansion in support of the
satellite services business and, of course, continuing
Advantech Wireless’ commitment to expand and develop
the firm’s highly motivated and successful technology and
commercial teams.
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Agilis
By Rajanik Mark Jayuasuriya, Vice President, Satellite Networks Group (SNG) of ST Electronics

2

016 was a critical transformation year
for Agilis—after more than 20 years in
the satellite industry, deeply focused on
the development of RF products, Agilis
introduced a comprehensive, end-to-end,
solutions model.
Current communication networks are diversifying with more
and more pieces of equipment being connected to them.
Today, these various technologies all must seamlessly work
together to provide the service levels that are required by
end customers.
To address this reality, Agilis’ global customers have told
the company they need an agile partner who understands
what is happening in the market, and who can integrate new
technologies and provide the intelligence to manage them.

End-To-End Solutions Model

Agilis developed an end-to-end model that brings all aspects
of communication networks together through an expanded
set of integrated offerings.
The goal is to help customers form a complete communication
solution backbone—one that is highly engineered to
meet all of the requirements that are based upon deep
systems intelligence.
Agilis will continue to develop in-house RF equipment and
offer best-of-breed integrated products to create complete
solutions, fully optimized for the business. Yet, with networks
becoming more complicated, there are more applications to
run, more access technologies to support, more equipment
to monitor and more data to manage.
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This is the reason why the Agilis
Professional Services team brings
the best products together around
the world to integrate with the firm’s
own products to create cuttingedge solutions.
Based upon the company’s in-depth knowledge and
understanding, Agilis has built solutions to meet unique
customer needs. For example, the firm’s manpacks use
customer furnished modems for rapid deployment in
ruggedized terrain. Plus, the mobile Earth stations combine
the power of high quality satellite communications with the
mobility of a durable trailer.
This year, the company announced a key component of our endto-end solution—the Agilis RealTime Advisor™—based upon
the experience of working with customers to run their networks.
The Agilis RealTime Advisor sits at the heart of the
business, containing the intelligence to tie all the pieces
together across the network, providing true visibility and
predictive analytics.
The Agilis RealTime Advisor is designed to provide true
end-to-end visibility across all systems, equipment, and
access technologies from a single platform in one central
location. This is an intelligent system built on modern web
technologies with support for multi-vendor network function
virtualization and mobile technologies to help turn network
data into business value.
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Another disruptive technology making a market impact
is the programmable ASIC chip, which satellite ground
infrastructure manufacturers are embedding into their nextgeneration modems. The new models of software-defined
modems introduce much greater flexibility, as they can be
reprogrammed from the field to add additional throughput
and market-specific technologies, when required to do so.

An Agilis integrated HAPS system.

Keeping Pace With Satellite Innovation

With an end-to-end model in place, Agilis focuses ever
more on bringing products to market in an effort to meet
emerging customer and market requirements.
Another key development for Agilis this year was the
introduction of the HAPS (High Altitude Pseudo Satellite)
UAV Communication Solution. This solution comprises a fully
integrated, highly efficient, low latency ground infrastructure
and can be differentiated based on the requirements of an
individual HAPS vehicle. This solution supports a broad range
of applications for commercial and military applications.

Preparing For Technology Disruption

Today’s technology innovations are advancing the satellite
industry and many are dramatically disrupting traditional
market models. There are three disruptive technologies that
Agilis closely watched over the past year.

The third market disruption focuses on where to engineer
the future of network intelligence. One answer is to put
intelligence on the satellite to enable that satellite would to
route data directly with the capabilities of demodulation. The
satellite would then act like a full mesh system and decrease
latency significantly.
Agilis also expects to witness the further development of
steerable beams in order for beams to be reconstructed for
power reallocation based on the demand from the ground.
At Agilis and across the satellite industry, 2016 proved to be
another milestone year. With both business and technology
disrupters in play—those who succeed in taking advantage
of, or creating, technology disruption will be those who will
ultimately succeed.
agilissatcom.com/

The first disruptive technology is the shift toward phased
array antennas, driven by the growth of mobility applications.
Phased array antennas allow fast beam switching, which is
necessary for spot-beam aero networks, as well as for services
that connect to LEO constellations. Their low profile, small
footprint and lightweight capabilities enable applications for
terrestrial vehicles, aircraft and ships.
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Airbus Defence and Space
By Arnaud de Rosnay, Senior Vice President, Telecommunications Satellites, and,
Michael Menking, Senior Vice President, Earth Observation, Navigation and Science

I

f there are just three words to define Airbus
Defence and Space’s satellite business in
2016, they are competitiveness, flexibility
and innovation.

With a market share of around 25 percent in value terms
worldwide in 2015, Airbus Defence and Space remains the
global market leader for commercial geo communications
satellites, having booked four contracts so far this year.
Some launches that were planned for 2016 have had to be
postponed to 2017 due to the unavailability of launchers;
however, demand from customers remains buoyant.
The company has approximately 50 geo satellites in operation
and the firm’s telecommunication satellites have racked up
a total of more than 600 years of successful operation—not
one has been lost in orbit.
Airbus Defence and Space is now developing Eurostar
Neo, a new generation satellite that builds on the success
of the highly reliable Eurostar E3000 that has accomplished
43 launches since 2004. Eurostar Neos provide 50 percent
more capacity than the previous generation, with 7 to 25
kW of payload power enabling the most powerful missions,
including VHTS (Very High Throughput Satellites, typically
more than 250 Gbps capacity).
The company is also introducing new design solutions
and production processes to increase efficiency and
competitiveness. These improvements reduce planning time
by up to six months.
Making the industrial processes more competitive and
efficient has been a key factor of Airbus Defence and Space’
recent success as well as the increasing use of automation,
data exchange and digitalization in driving manufacturing
technologies, all in line with the Industry 4.0 “smart factory”
approach that has been adopted by the parent company,
Airbus Group.

Electric
propulsion
is
becoming
the
norm, rather than the
exception—Airbus
has six high-power, all-electric satellites in production. The
Eurostar Neos are designed with electric propulsion in mind.
Also showcasing a highly innovative technology, the
company is manufacturing six flexible satellites with a
processed payload or software-defined mission, responding
to a need from operators for more adaptable missions. The
new generation of digital processors provides even more
processing capacity.
Faced with economic constraints, customers are hungry for
innovations. However, the market remains fundamentally
strong and Airbus wants to maintain the leading market
position, as the firm is active in all types of applications and
missions, notably broadcast, mobile and HTS.
In the military domain, Airbus is building one of the two
satellites for France’s Comsat NG program. In the export
market, the company has scored several contract wins
this year and is currently building a complete satellite
communications system for an Asian MoD.
On the non-GEO constellation side, Airbus Defence and
Space is designing and building the 900 satellites for the
OneWeb constellation. Manufacturing dozens of satellites
each month represents a huge, unprecedented industrial
challenge. The design must be adapted, the production
processes modified, and the supply chain changed, all with
a view to maximum efficiency. Developing a new product
opens the opportunity to offer the finished product for other
LEO applications, enhancing the company’s satellite catalog.
Airbus Defence and Space is constantly innovating in the
field of optical technology and has successfully developed
and demonstrated optical communications for intersatellite
links and data relay services. Earlier this year, the first
commercial space segment of the European data relay
system was launched.
The company has developed new optical terminals for
LEO and GEO telecom missions and optronic solutions are
increasingly being introducing onboard our satellites.

Artistic rendition of
Airbus Defence and
Space’s Eurostar Neo,
currently in development.
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On orbit build/servicing could soon become a reality. Airbus
is working on concepts such as building large satellites that
will be telecom stations in space, with servicing/updating
managed by exchanging some modules and tugging
satellites from one orbit to another. Operators are already
SatMagazine — December 2016

starting to think about this possibility and the space tug is a
concept that can be used as a Space Utility Vehicle.
There’s no question the market is evolving rapidly and there’s
a huge appetite for innovative solutions. Improving mission
flexibility and reducing the cost of ownership are among the
main priorities for customers.
In 2017, the work will focus on two main areas: more capable
platforms and more flexible payloads. Next year will see the
launch of the company’s high-power electric satellites—the
first in the world with payload power well above 10 kW.
Depending on applications and business needs, Airbus Defence
and Space offers payload flexibility in all domains: frequency/
bandwidth, power allocation and coverage. Separately or
jointly, depending on the applications market needs, solutions
will range from simple, connective solutions to software
defined payloads. The satellites which are currently under
production (Eutelsat Quantum, SES-12/14 and Inmarsat-6 F1
and F2) highlight the operators’ needs for flexible payloads.
While products are constantly evolving, systems architecture
is too, which is why Airbus Defence and Space is also looking
at multi-layer solutions.
On the Earth Observation (EO) front, this has also been
a busy year. PerúSAT-1, the first EO satellite based on
the AstroBus-S platform, was tested and delivered in less
than 24 months after the contract signature, an impressive
performance for a sub metric satellite. Now in orbit, the first
images from PerúSAT-1 have been delivered and the satellite
has become Latin America’s most powerful EO satellite.
Also launched this year, the Sentinel-1B radar has joined
its twin brother on orbit to complete the Copernicus radar
constellation. The first image was sent via EDRS laser, from
LEO to GEO and back to Earth and to users in under one
minute—that’s a new speed record in space. The Payload
Data Ground Segment, also developed and operated by
Airbus, is now operating with two Sentinels 1 in orbit. Two
additional satellites for the Copernicus program are now
preparing for launch.
Sentinel-5 Precursor, also based on the Astrobus platform,
was completed and fully tested in April and will be launched
in 2017. This will be the first satellite dedicated to monitoring
atmospheric chemistry. Sentinel-2B has successfully finished
its test program and is being readied for lift-off in early March
of next year. Offering a “color vision” for the Copernicus
program, Sentinel-2B will join its twin in orbit to deliver
optical images from the visible to short-wave infrared range
of the electromagnetic spectrum.

Artistic rendition of Airbus’ Sentinel-2B satellite.

This has also been an eventful year for on orbit scientific
missions. Lisa Pathfinder delivered excellent results, proving
that gravitational waves can be measured from space.
The first star catalog from Gaia was released in September,
greatly improving upon the results of Hipparcos, ESA’s
first astrometry mission. Since the launch in 2013, Gaia has
mapped more than 1.6 billion stars, thanks to its ultra-stable
platform, with data on the positions and intensity of 1.1
billion stars having now been published.
Let’s not forget Rosetta which, at the end of September,
made a controlled descent onto the surface of the 67P/
Churyumov–Gerasimenko comet. Airbus Defence and Space
built the Rosetta spacecraft, which is unveiling the secrets of
comets and the origin of life.
The new contracts this year include Biomas—the next ESA
Earth Explorer contract and the first space-borne, P-band
radar. Biomass is due to launch in 2021 and will measure
forest biomass to assess terrestrial carbon stocks and fluxes
for five years.
The company has also signed the development phase
contract for the Second Generation of Meteorological
Operational (MetOp-SG) satellites as well as the contracts
for two additional satellites for the Sentinel-2 program.
These two new models, called “Sentinel-2C” and “Sentinel2D,” will observe the environment and land surfaces and
continue from 2021 with the measurements carried out by
the first two units as part of Europe’s Copernicus program.
Currently, Airbus Defence and Space has 35 satellites
in development in the clean rooms, with six planned for
launch in 2017. Development activities will also intensify for
VHR2020, Airbus Defence and Space’s new constellation of
very high-resolution optical satellites.
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AvL Technologies
By Tony Wilkey, Senior Vice President

T

his past year has been a great time of
growth for AvL Technologies in terms of
facilities, a new product line, expanded
capabilities and continued product
development with MEO antennas—here’s
the birds-eye review of 2016 from the AvL
Technologies perspective.
The Grand Expansion

In 2013, AvL’s owner and founder, Jim Oliver, outlined a Big
Hairy Audacious Goal, or BHAG. He presented this BHAG to
AvL staff as an opportunity for him to invest in AvL and the
local community to bring more high-quality jobs to Western
North Carolina. In 2016, the BHAG was realized as the AvL
Technology Park was opened on August 31st.
AvL’s new building is stunning, inside and out. The
manufacturing spaces have tons of natural light streaming
in through clerestories with a saw tooth roof design as well
as well-planned features for power distribution, organized
workflows, product testing and ease of receiving and
shipping products.
The office spaces also have large windows and are
oriented to maximize natural light and the internal cabling
and power distribution was designed with technology
companies in mind.
AvL’s first tenant moved into the 60,000 square feet building
in August and they are occupying 40 percent of the space.
AvL is moving some current production lines into the new
manufacturing space, as well, and has additional technology
businesses to take into consideration remaining office and
manufacturing space requirements.

This is an important factor when operating
in Ka-band and higher frequencies
as antennas are able to operate in
extreme conditions without impacts
upon their performance. As AvL has
significant carbon fiber expertise,
this was a natural growth area—
once we had the physical space to
build such large reflectors.
AvL’s crowning achievement was the new 5.0 meter offset
FES with a motorized feed system that offers as many as
seven feeds—a huge feed budget. This antenna requires a
reflector tool that is so large the device could be used as
a swimming pool. Conveniently AvL’s new building offers
the space needed to store and use the 5.0 meter reflector
tooling and enables the company to manufacture this large
reflector with extremely high precision.
The 5.0 meter antenna required many resources and lots of
expertise. AvL’s Department of Defense (DoD) customer for
this new antenna encouraged AvL’s engineers to push the
known boundaries with the design—and they accomplished
such, mechanically and with the electronics.
AvL engineers developed a highly specialized antenna
control systems for accurate pointing, satellite tracking and
motorized control of the multi-feed system. Additionally, the
reinforced reflector backing structure, feed boom, struts and
monopole for the antenna were built by the large antenna
experts at Challenger Communications in Michigan.

New Capabilities

New Product Line

For more than 20 years, AvL has been the industry leader in the
development and manufacturing of transportable antennas.

Since its inception in 1994, AvL has focused on quality
engineering and manufacturing of antennas and positioner
systems. We’ve been asked many times by customers to
integrate our antennas into communications systems, and
we’ve resisted—until this year.

In 2016, the company expanded this expertise into fixed
Earth stations (FES) with carbon fiber reflectors. There were
three main reasons for this move: customer demand, carbon
fiber expertise and satellite tracking expertise. In 2016 we
designed, built and shipped numerous FES with reflectors
that range in size from 85 cm to 1.6 meters, as well as a
specialized 5.0 meters.

In the Spring of 2016, AvL collaborated with a customer
and rolled out its first fully integrated terminal—the Model
824i Fully-Integrated Auto-Acquisition Network Terminal.
Featuring an 85cm reflector, this case-based flyaway antenna
system operates in Ku-, Ka- or X-Band and is modem
agnostic with a customizable I/O bulkhead and a weatherresistant base electronics compartment.

AvL’s new fixed Earth stations are unique with carbon fiber
reflectors. Though reflectors made of carbon fiber are more
expensive than those made of aluminum, carbon fiber has
a zero coefficient of thermal expansion and will not change
shape in extreme heat or cold.

The antenna system can be set-up and operational in 10
minutes, packs into two ATA-checkable cases, and is WiFi,
Bluetooth, cellular and fiber-optic ready.
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We introduced the Transportable SATCOM Unit, or TSU, this
year at OilComm. This self-contained, remote-access hub or
Earth station can be used anywhere on Earth and can be
transported in the back of a half-ton truck. The TSU supports
VoIP, HD full-motion video, data transfer and Internet access
with an AvL 85 centimeter, 1.0 meter or 1.2 meter antenna.

Throughout 2016, AvL and O3b, as well as SES, continued to
collaborate on the 85 centimeter and 2.4 meter antennas as
orders have come in. We fine-tuned features and supported
O3b and SES during many product demonstrations—all with
the same results: end-users who can’t wait to add O3b to
their communications capabilities.

Continued Development—MEO Antennas & O3b

For 2017, The Magic 8 Ball Says…

The initial speed test, which was performed on prototype
antennas at AvL, revealed speeds in excess of 500 Mbps up
and down with latency of 131 ms and jitter of 8 ms. What
does this mean? Highspeed data
transfer

With our new AvL Technology Park now complete, we are
actively working on making the best use of the space. Some
will be filled by AvL, some is already filled with a customer,
and the remaining space will be filled with local innovators
and technology companies. If all goes as planned, Jim
Oliver’s BHAG will help Western North Carolina grow
by another 150 quality jobs over the coming
few years.

In 2015 AvL introduced our first MEO tracking antenna for
O3b at the SATELLITE show. This year we introduced the
2.4m MEO tracking antenna at SATELLITE and it gave us
the opportunity to do a bit of boasting. When you operate
a pair of these precision antennas, and connect them to
O3b’s “Fiber Speed, Satellite Reach” network, the results
are beyond impressive.

If anyone in the satellite industry could predict some element
of the future, s/he would still be awed by the magnitude of
the innovations we experience on a regular basis. At AvL,
we focus on our core capabilities while enabling ourselves to
grow dynamically when and where it makes sense. So what
does this mean for AvL in 2017?

AvL’s venture into integrated systems and
fixed Earth stations shows no stopping. In
2017, we will introduce more integration
capability and expand into larger FES.
AvL, O3b and SES will continue to
collaborate on antennas that engage
(perhaps exploit) the full capabilities of
the O3b MEO network. In early 2017
we will launch a new O3b antenna
that is extraordinarily robust, yet
easily transportable.
Last but not least, AvL continues to
expand its capabilities and product
lines. In early 2017 we will introduce
yet another new family of products…
stay tuned!
avltech.com
with
enough
bandwidth to do
nearly anything—
including restoring
communications after a disaster
to a community the size of
Asheville, North Carolina.

Tony Wilkey is Senior Vice President at AvL
Technologies with responsibility for US Sales, Marketing
and Customer Service. He earned his Bachelor’s degree in
Mechanical Engineering from Georgia Tech in 1981 and his
Master’s degree in Mechanical Engineering from Stanford
University in 1983. He has worked his entire career in the
satellite industry, most recently with ViaSat, Inc., before
joining AvL in 2008.  
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Bridge Technologies

2

By Simen Frostad, Chairman

016 saw Bridge Technologies achieve
a major step forward; however, 2017
promises to be the year when everything
the company has diligently worked for
becomes an industry reality.

For some people, 2016 will be remembered as the year
of the Rio Olympics. For others, the memory will be of an
American presidential contest that kept the world enthralled.
2016 was also the year wherein a group of scientists and
Internet entrepreneurs announced a project to send a robot
spacecraft to Alpha Centauri.
For Bridge Technologies, this was perhaps the second most
memorable year in the firm’s 12 year history as it marked the
completion of the first stage of a long term project which
has transformed what’s possible in monitoring, analyzing
and optimizing IP-based networks.
‘Transformed’ is a strong word. Allow me to explain.
Bridge Technologies has always been a company
dedicated and committed to the belief that, at some
point in the not-too-distant future, IP networks would not
just proliferate—they would dominate. IP networks would
become the de facto standard in all networking for all
industries—including broadcast.
A few years ago, Bridge realized that the tools available today
to help manage IP networks would need to be substantially
improved as IP networks became more sophisticated, higher
bandwidth—and more mission-critical.
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New Foundation

With those needed improvements in
mind, the company analyzed what
would be necessary to achieve the
required higher levels of performance.
It rapidly became apparent that
‘tweaking’ what we had already
developed would not be sufficient.
The foundations of the Bridge existing product line simply
would not support a new, significantly faster and more
accurate approach to network analysis. Re-writing one
element of the existing product would have a knock-on—
and not always desirable—effect on other elements. What
was needed was a complete re-architecting of our product
line: a new foundation was required.
The company started with a huge advantage as the firm is
wholly in control of all the hardware and software pieces that
go into our products. There was nothing that couldn’t be
changed—Bridge had ‘carte blanche’ to do whatever was
necessary to lead in this market segment.
2016 was the year when that enormously ambitious project
came to fruition. In January, the results will be shipped to
customers. That’s correct: they’ll be able to upgrade their
existing equipment to bring the much higher accuracy they’ll
absolutely need in future. Their return on investment is not
only protected, but enhanced.
What was achieved with this mammoth project? By rewriting the complete core analytics engine—including
network drivers, processing modules, web platform and
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web sockets—response times are measurable in just a few
microseconds. The GUI, which provides users with the
visualization necessary to enable them to really understand
what’s going on in their network, is now superfast.

Under The Hood

What users can see isn’t really the point of what is being done—
although making the complex simple is one of Bridge’s key
design goals, and enabling customers to instantly visualize
and intuitively know what’s going on in their network is of
paramount importance. The real improvements, though, are
‘under the hood.’
Why do those few microseconds mentioned earlier matter?
Let’s say that a customer is trying to monitor a 3 Gigabit HD
video signal. That’s a ton of data. Somehow, that had to be
manageable in analysis and visualization terms— but without
losing any valuable information, such that maximum accuracy
is retained. The challenge is similar to that presented by
compression: how do you reduce bandwidth consumption
without also reducing perceived image quality?
Absolute accuracy and precision are required because the
difference—in transmission terms—between a quality video
image and an unacceptable video image is almost infinitely
small. Suppose two separate video streams are being
monitored in two different locations on the network, and the
user wishes to make an A/B comparison?
Understanding the behaviors of those streams is fundamental
to understanding the impact of those behaviors—and to
then be able to decide on the most appropriate remedial
action. Only with ultimate accuracy—at the microsecond
level—can that be managed.
That’s what the Bridge project that came to fruition this year
has enabled—and, more importantly, the customers—to do,
with an accuracy that was previously almost unthinkable. A tool
is being made for the future is now available to them today.
Bridge Technologies never rests on our laurels. As much
as has been achieved, the boundaries must continue to
be pushed. Currently, though, I think we—and I include
a brilliant team of genius engineers—can be forgiven for
presenting a satisfied smile.

At IBC this year, there was certainly plenty of talk: IP was one
of the hot topics of discussion. At IBC 2017, I’d be happy to
bet that you’ll struggle to find any new product that doesn’t
come equipped with an Ethernet interface that’s capable of
supporting anything from a Gigabit to 100 Gigabits.
The satellite industry has been moving to embrace IP for
some time, and, to me, the formation of the SAT>IP Alliance
was another step in that direction. A coalition initiated in
2015 to develop compatible hardware and software for the
SAT>IP technology that will convert satellite signals into IP
at the reception point, that’s one of many clear indications of
the direction in which the broadcast industry is inexorably—
and rapidly—moving.
There is a rapidly dawning realization there is almost
nothing, in terms of connectivity, that IP cannot accomplish
for the industry and the customer. IP has the potential to
revolutionize the way everything—and, for a broadcast
industry that is undergoing a revolution in terms of the
content that is consumed, IP unquestionably provides the
best possible way of responding to those changes. That’s
not even mentioning how IP technology can revolutionize
workflows, providing greater agility and cost-effectiveness
by allowing all to leverage the best resources, wherever in
the world they may be located.
My belief is that, at the end of 2017, we at Bridge will—with
just a little smugness—be able to say, “We were correct all
along.”
We have always believed that IP is the future—and 2017 will
be the year when that future becomes the present. When
that robot spacecraft lands on Alpha Centauri, you can be
sure IP will be playing a key role in that mission’s success.
bridgetech.tv/
Simen K. Frostad is Chairman and co-founder of Bridge
Technologies. With 22 years of industry experience, Simen
founded Bridge Technologies in 2004, after creating the
world’s first IP/MPLS contribution network for Scandinavian
sports coverage. Simen had previously built the first multicamera hard disk recording system for episodic drama
production in 1998, and the first nonlinear sports editing
facility during the 1994 Winter Olympics.

Moving From ‘Talk To Walk’

I said at the outset that 2016 was the firm’s second most
memorable year—what was the most memorable year?
There’s every chance that it hasn’t yet occurred and that this
milestone will be achieved next year—2017. In my mind,
2017 will be the year when IP in the broadcast industry
moves from ‘talk to walk’: 2017 be the year when broadcast
organizations start to invest heavily in IP technology—and
that, of course, can only be good for Bridge.
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Comtech EF Data
By Steve Good, Senior Vice President, Premium Enterprise

2

016 was a year of transition for the
SATCOM industry, reigning across all
elements of the satellite communications
value chain in 2016.

In space, satellite operators collaborated with satellite
manufacturers to innovate and develop new technologies
and approaches that continued to break the mold.
On the ground, satellite launchers experimented and were
successful with innovations that will drastically lower the cost
of space access.
Successful satellite service providers that combined space
segment assets with ground equipment options transitioned
from being “me-too” resellers to offering differentiated
services by leveraging alternative approaches.
Also, on the ground, equipment manufacturers, including
Comtech EF Data, revisited their product roadmaps in 2016,
transitioning in new products and features to meet the
changing demands of the industry, including those created
by the advent and wide availability of High Throughput
Satellite (HTS) designs.
Comtech, as a market leader in future-ready ground
equipment solutions, spent a great deal of 2016 listening to
customers, understanding their real business challenges and
adapting its product suite to meet these challenges.
Comtech EF Data strengthened their service provider and
end-user perspective, transitioning to a vertically-focused
company with purpose-built solutions that focused on
different growth verticals, including mobile backhaul,
premium enterprise, mobility, broadcast and government.
Throughout the year, Comtech hired experts in these
verticals and re-aligned the firm’s product suite, including
the future-ready Heights Networking Platform to solve reallife problems across these vertical markets.
In the mobile backhaul space, Comtech witnessed an
increasing number of mobile network operators adding 3G
to their existing 2G offerings over satellite. Once remote
users became connected and were able to access low-cost
data services, throughput demands increased significantly,
which created a significant challenge for mobile operators.
It became apparent in 2016 that supporting the 3G protocol
over satellite is much more difficult for ground equipment than
with 2G services. For 3G, satellite ground equipment must
provide the lowest jitter possible while providing very high
packet per second performance. Unfortunately, many mobile
56

operators attempted to support 3G
connections with an antiquated
Time Division Multimedia Access
(TDMA) approach, but could not
provide acceptable performance.
Many mobile operators that were
burned by these low performance
TDMA options successfully transitioned
over to Comtech EF Data options, including the purpose-built
Heights solution that leverages a robust packet processor,
providing header and payload compression to reduce bandwidth
requirements while providing minimal jitter and latency and
supporting high speed traffic from the most demanding 3G
base stations.
Another transition that occurred in the mobile backhaul
space in 2016 was the emergence of LTE over satellite.
Unlike 3G, LTE is a very satellite friendly standard and the
challenge with LTE lies more in finding ways to deploy cost
efficient satellite solutions to support the high throughput
demands in both directions versus providing a means for the
protocol to work.
Mobile operators found that while most ground solutions
support high data rates in the outbound direction efficiently,
few provide high speed, low latency and low jitter inbound
solutions. Comtech witnessed a number of mobile operators
choosing its high horsepower and efficiency solution suite to
provide these beyond-2G services.
The demands of the fixed satellite networking community
continued to rise in 2016, causing a transition in approach.
Performance-wise, the transition from voice and data to an
array of multimedia options forced service providers to offer
higher throughput solutions to its users.
Unfortunately, the pace of increase left many networks
throttled as modem performance limits were reached and
site visits were required to upgrade or increase the number
of indoor units required to support even moderately
loaded remotes.
Financially, service providers were squeezed in 2016 to
provide less expensive solutions to ensure that satellite
remained competitive. Throttled remotes required a site visit,
which cut deeply into profits and/or created a non-profitable
service within what has become a highly competitive
environment. In an attempt to remedy the situation, service
providers transitioned to satellite network solutions that
provided headroom for growth, designing around future
requirements, not just today’s demands.
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In the mobility space, particularly in the maritime and energy
segments, service providers continued to be challenged to
support exponentially increasing throughputs at very high
service levels for demanding end-users in 2016.
In the Cruise industry, those at sea demanded home-like
connectivity at reasonable prices. Social media connections
from ship and shore back home were paramount to ensuring
family and friends were kept abreast of the levels of fun folks
were having on vacation. While keeping passengers happy,
the crew also had demands and expectations for staying
connected while at sea.
Service providers within the industry transitioned from low
throughput solutions to higher horsepower solutions, such
as the Heights Networking Platform, to create the level
of harmony and comfort that creates a repeat customer.
Similarly, Comtech increased its market share in the energy
space as service providers transitioned to more efficient
solutions that met the price-for-performance demands of
end-users in a down market.
The levels of immediacy and importance of the multimedia
content being transmitted from floating exploration and
production units increased in 2016 as multi-million dollar
decisions were made remotely from headquarters using
geophysical information transmitted back from sites. The
transition of demands in the mobility market from lowspeed, highly asymmetric connections to high-speed, more
symmetric links was witnessed in 2016, placing Comtech’s
product suite front and center to support moving vessels
large and small.
Video broadcasters continued their transition path to IP
from earlier video-centric communications protocols and
interfaces in 2016. As video continued this migration to IP
from proprietary storage and transmission formats, this has
evolved to the sharing of file based video content as well
as other common media and data file formats from a Media
operator’s hub.

Support of high IP data rates from remote sites to these hubs
has become imperative for the rapid transmission of large
files. In addition, dynamic bandwidth allocation during file
transfers is needed to ensure the optimization of satellite
bandwidth resources. The purpose-built high speed support
of IP content inherent in the Comtech product suite assisted
the broadcast community’s transition to meet changing
consumer viewing habits, which are less linear and more ondemand in nature.
In the US Government arena, new, highly expanded
requirements to support US DoD Intelligence, surveillance,
target acquisition, and reconnaissance (ISR) missions
including Full-Motion High Definition Video (FMHDV) across
all branches continued to drive the access technology of
choice back to Frequency Domain Multiple Access (FDMA)
from TDMA or MF-TDMA in 2016. Return channel capacity
requirements continued to outgrow the capabilities of TDMA
and MF-TDMA technologies and much more stringent latency
and jitter thresholds greatly favor FDMA options, either static
or dynamic. Comtech leveraged its position as the market
leader in FDMA offerings to strengthen its position within this
highly important market for 2017 and beyond.
In 2017, Comtech will continue to listen to and collaborate
with its diverse customer base to enhance its product suite
to meet the demands of transitioning markets and the
increased expectation levels that comes along with them.
Comtech will build upon its heritage of providing the most
robust solution suite while embracing continuing innovations
in spacecraft and service provisioning.
Comtech is excited about the increased availability of open
HTS solutions in 2017 and the new performance levels and,
more importantly, new economic models that these solutions
promise. Well positioned for this accelerated transition,
Comtech realizes that only through proper ground equipment
solution selection can the promises of HTS truly be met.
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Communications & Power Industries (CPI)
By Gerard Charpentier, Vice President of Business Development

2

016 was another exciting year for
Communications & Power Industries
(CPI) in regard to technical innovations
and new SATCOM product introductions.

The company further expanded their ever-growing line of
industry leading solid-state power amplifiers (SSPAs) and
block up converters (BUCs) by offering a 160 W peak power,
Ka-band, GaN–based, solid state BUC/SSPA, as well as a
1000 W, C-band, GaN transceiver.
In addition, CPI answered the call for liquid-cooled traveling
wave tube amplifiers (TWTAs) with offerings in several
product lines, and added an uplink power control option
to many CPI SATCOM products. This power control option
helps maintain uplink signal strength during rain fade
conditions by monitoring the strength of a downlink beacon
signal and adjusting the RF output power accordingly.

The company also continued to expand the availability of
their patented LifeExtender™/LifePredictor technology to
more of its products.

160 W Ka-Band GaN BUC

CPI added a new member to their family of Ka-band products
in 2016, with an SSPA that provides 100 W of linear output
power over 3500 MHz bandwidth (1000 MHz with BUC).
This product is the flagship of CPI’s full line of GaN SSPAs and
BUCs and has proven to be highly popular among SATCOM
operators for various applications; in fact, the company has
received more than $3 million in orders for this product over
the past six months.
CPI’s 160 W Ka-band SSPA/BUC is the most efficient in its
class in addition to being the smallest and lightest in the
market today.

Liquid Cooling

Liquid cooling of TWTAs and other
RF components is not a new concept.
As far back as the 1930s, equipment
efficiencies were such that the
technology practically demanded
liquid cooling to maintain reliability.
However, as technology improved
toward higher gain devices and
more efficient power consumption, the industry turned
almost entirely to air cooling or conduction cooling by
the 1980s.
Fast forward another 30 years, and liquid cooling is getting
another look due to requirements for higher power amplifiers
(HPAs) in millimeter wave frequencies.
Combined with the latest amplifier design technologies and
the inherent smaller size of higher frequency components,
liquid cooling enables the design of smaller and lighter
products, allowing for high frequency/higher RF power
HPAs to be mounted much more closely to, or even directly
on, the antenna. This greatly reduces signal loss, which is
more of a problem at higher frequencies, by eliminating the
waveguide run that would normally link a centralized shelter
and the antenna.
Eliminating the extra size and weight that cooling fans
require by installing a liquid cooling system assists in the
ongoing effort to make products ever smaller and lighter.
Acoustic fan noise can also be a challenge for Earth station
operators and neighbors alike. Liquid cooling overcomes
that challenge by completely eliminating the need for

CPI now offers Ka-band and other millimeter wave amplifiers
of every type and description. The company offers TWTAs up
to 700 W, GaN and GaAs SSPAs and even Ka-band klystrons
up to 270 GHz. In fact, in 2016, the European Space Agency
(ESA) used one such high-frequency klystron product for
testing purposes.

“B5KO” is the 160 W Peak Power Ka-band GaN BUC.
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When a CPI amplifier is equipped with this option, the amplifier
samples the strength of a downlink beacon signal and then
adjusts the output RF power to compensate for any changes.
UPC is currently available on CPI’s 750 W outdoor amplifiers,
the TouchPower series of 750 W indoor TWTAs, 500 W
Ka-band outdoor TWTAs, and the 1.25 kW Ku-band
SuperLinear® TWTA.

There’s Even A New Mobile App

CPI also recently released a mobile app for customers of
their SATCOM products. The app is available on Android
and Apple platforms.
In addition to a product configurator, data sheets, and
contact information, the app includes an e-version of the
popular RF slide-rule calculator that the company gave away
at trade shows for years.
CPI added the firm’s patented LifeExtender/LifePreditctor technology
as an option to their 750 W ODUs and 1.25 kW SuperLinear TWTAs
in 2016.

external blowers and fans. As a result of these benefits,
leading amplifier manufacturers, including CPI, now offer
liquid-cooled HPAs as a key part of their product range.
CPI is no stranger to advancements in liquid-cooling
development and products. The company successfully
designed and built an uplink Ka-band amplifier for aviation
applications several years ago, using the only available liquid
on the airborne platform for cooling—jet fuel.
Water is an even better conductor of heat than jet fuel
and CPI has easily applied this experience to water-based
liquid cooling in its existing lines of outdoor TWTAs. Several
customers have recently taken delivery of liquid-cooled Kaband and Ku-band outdoor amplifiers from CPI.

Innovation Driven

CPI continues to innovate and expand their already extensive
line of SATCOM products and continues to be the only
reliable source for all three major amplifier technologies (i.e.,
solid state, TWT, and klystron amplifiers).
In addition, CPI continues to expand the availability of its
patented LifeExtender/LifePredictor technology, which can
increase the lifetime of TWTs by as much as 50 percent,
via a proven and safe method that is superior to other lifeextending technologies.
The company also continues to maintain an industry leading,
global product support network with more than 20 locations
around the world.
For more information about CPI and its SATCOM products,
download the app by searching for CPI SATCOM at the
Apple store or the Google Play Store.

Uplink Power Control

Due to the recent significant increase of new satellites
operating in frequencies that are affected by various
atmospheric phenomena, customers have begun to request
an uplink power control (UPC) option for their amplifiers.

cpii.com/SATCOM

This option has been available on CPI klystron power
amplifiers for several years, and has now been adapted into
CPI’s family of TWTAs.
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Crystal

T

By Roger Franklin, Chief Executive Officer

he year 2016 is a major milestone for This has been a positive year, for the
Crystal as the company celebrates a industry and Crystal. The company
30th anniversary.
is participating in some extremely

Personally and professionally this milestone is a great source
of pride. As I look back on the 30 years and working with
some major broadcasters and satellite operators to improve
operational efficiency, it is easy to see how dramatically the
industry has evolved.
As I write this, Crystal is preparing for the “New”
NAB Show New York, where this anniversary will be
celebrated—in the company of amazing industry peers
who have faithfully supported the firm over these last 30
years and who ultimately made this milestone possible.

exciting
developments
and
innovation for video distribution
technologies. Broadcasters have a wealth of opportunity
to now reach more consumers across the globe than ever
before, and satellite continues to have a key role to play in
enabling that distribution model.
There are a number of new paths to the consumer today
and the plan for Crystal is to continue to offer services to the
companies leading the change.

The Evolution Of Video Distribution

Earlier this year, Crystal hosted a “Teleport of the
Future” roundtable discussion with the Society of Satellite
Professionals International (SSPI). Joined by a
panel of experts, which consisted of Encompass
Chief Technical Officer, Alan Young; Intelsat’s
Tom Johnson, who is Director of Teleport
Operations at the satellite operator; and George
Melton, Director of Engineering, Teleports for
Turner Broadcasting, the discussions centered on
the evolution of content distribution as well as the
challenges faced by the industry. The entire event
may be viewed at this link: crystalcc.com/landingpage/livestream/.
The overwhelming, and no doubt surprising
to some, consensus was how content is now
being distributed and ultimately consumed. The
video/content distribution industry has evolved
dramatically, and will continue to do so.
Analysts seem to be in agreement that OTT
is definitely on the rise. According to Parks
Associates, 63 percent of US broadband homes
subscribe to OTT services. However, we have not
seen the rampant cord cutting many expected;
the expectation is that this will be a significant
sea change to the community of content owners
and distributors—according to GfK, a new trend
is emerging, with many subscribers signing up for
multiple OTT services.
Another realization from the event was that satellite
still has an important, if not critical, present and
future role to play in supporting hybrid networks.
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Alan Young of Encompass commented, “Previously satellite
was the only way of distributing video. Now, it is one of the
ways. Satellite still has some really strong characteristics
when it comes to distributing video, one of those being
that it is extremely reliable. That is one of the main reasons
why nearly all of the broadcasters in the US rely on C-band
satellite. It is extremely efficient if you want to send the same
content at the same time, everywhere.”
As the evolution continues, an even greater need for
better monitoring will be evident. George Melton of Turner
Broadcasting is an avid believer in reliable monitoring. He
added, “Part of being more efficient is that you don’t need as
many personnel, as you have automated systems. We have
tremendous monitoring tools, and there is zero tolerance for
any types of outage. We all still operate in a world where
five nines is not just the norm, but expected and very likely
contracted in service level agreements.”

anyone that more and more consumers are watching from
their mobile devices; sending an individually tailored service
to those viewers is even easier.
Metadata has been a hot topic this year, made even more
so by the introduction of the updated SCTE-35 standard last
year. There is still a certain amount of confusion within the
industry as to what the standard means and how to adhere
to that standard when applying metadata.
Many Crystal customers are finding the standards document
difficult to interpret and even the equipment providers are
having difficulty; as one of customer recently discovered as
a piece of faulty equipment was trouble shot and analyzed.

As the need for monitoring increases, Crystal will continue
to advance products that will maintain the firm’s leadership
role in monitoring, command and control solutions.

Crystal already has a metadata solution in place to
accommodate this growing requirement for customers. While
a relatively new product for the company, there has been
impressive interest and adoption from several customers and
plans are already being formulated to expand the product
suite. The good news for us is that this is Crystal’s sweet spot;
monitoring and controlling equipment is what we do.

This year, Crystal received recognition for our industry
contributions from the Broadband Technology Report (BTR).
The company’s Network Monitoring Solution was selected
as a high-scorer in the Diamond Technology Reviews (the
Diamonds), which recognizes the top products and solutions
available to cable industry professionals and companies.

Crystal was present at IBC again in 2016 with the firm’s
exhibiting reseller Sematron. I was fortunate to be able to
contribute at a session, Making Much More of Metadata,
which was chaired by the European Broadcast Union’s
(EBU)’s Jean-Pierre Evain and examined some novel ways in
which metadata is being exploited.

The Role Of Metadata

My paper reviewed ways of looking to the broadcasters and
content providers to lead new methods for use of metadata
to deliver relevant and valuable content. Crystal also launched
a metadata solution for local TV providers at IBC. The
application addresses the growing need for local and smaller
TV stations to make content available for streaming and Video
on Demand (VoD) across multiple distribution networks.

A notable trend being seen in the distribution evolution
is the expanded role of metadata. Consumers continue
to demand increasing amounts of content on multiple
platforms—providers are under pressure to localize that
content. However, the most pertinent of these demands is
the expectation of relevant and valuable content without
having to search for it.
Metadata is the key to delivering this consumer-driven
content, ensuring that content providers can deliver
enriched, relevant, and valued content to customers. Using
metadata, providers can now build a more comprehensive
picture of someone’s viewing habits, preferences, and
even likely shopping habits based on viewing history and a
comparison to others with similar viewing habits.
The
contextual
content
opportunity is only possible
with the incorporation of
metadata and its insertion
into the content. Personalized
content and advertisements
can now be delivered to
a unique consumer in the
moment. Unless you live
under a bridge or rock, there
should be no surprise to

The Future

2016 has been a highly successful year for Crystal, with steady
growth and marked innovation. As the satellite and broadcast
industries evolve, the company will continue to expand our
product portfolio and innovations to assist our customers in
maintaining and thriving through these industry changes.
The firm will also be looking for global reach expansion.
Crystal is already partnered with resellers in the UK, Italy,
Singapore, Brazil, and Australia—the company’s footprint
will expand beyond those areas, as well.
The last 30 years have been interesting—the next 30 years
are going to be extraordinary.
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Es’hailsat
By Ali Ahmed Al Kuwari, President and Chief Executive Officer

W

ith Es’hail-1 satellite in operation,
Es’hail-2 due for launch soon and the
opening of its own teleport in Doha,
2017 promises to be an exciting year
for Es’hailSat.
Mr. Ali Ahmed Al Kuwari, the President and CEO of
Es’hailSat, offers his views about the challenges and success
during 2016, as well as a look forward as to what could occur
for the company during 2017.
Es’hailSat, The Qatar Satellite Company, was established in
2010 as an independent company to manage and develop
Qatar’s presence in space. Since the launch of Es’hail-1 in August
2013, the company has grown to become a highly professional,
reliable and key player for satellite communications in the
MENA region. The company is currently on target to fulfill the
requirements of their key stakeholders by boosting broadband
delivery, broadcasting and
global connectivity.

December 18th 2013, with Al
Jazeera Media Network and beIN
SPORTS, it has gone from strength
to strength by becoming the core
infrastructure provider for the two networks and others. The
company has covered some of the world’s most prestigious
sporting events, such as the Rio Olympics 2016, UEFA Euro
2016 and FIFA World Cup 2014, in addition to supporting the
launch of new, niche Arabic channels over the last few years.
beIN Sports, the fastest growing DTH platform in MENA,
launched a number of new HD entertainment channels via
Es’hail-1, seeking to expand its customer base with new
content including film, entertainment and TV series such
as travel, lifestyle, kids and documentary programming. In
addition, Al Jazeera commenced transmission of a new bouquet
of HD channels on Es’hail-1, making the 25.5°E/26°E orbital
position a true hotspot for high definition content in MENA.

“At Es’hailSat, we aim to
bring a new dimension to
the diversifying economy
of Qatar’s by building
a
world-class
satellite
company and center of
excellence in the region.
As well as developing
satellite
systems,
we
are also investing in
local infrastructure and
talent, ensuring that we
nurture and grow satellite
technology for Qatar, while
at the same time providing
a secure and independent
communications network
to meet the needs of
stakeholders, customers
and citizens now and in
the future,” said Mr. Ali
Ahmed Al Kuwari.
Es’hail-1 is successfully
supporting the strong
demand for broadcasting
services and critical data
distribution in the region.
Having
commenced
commercial
operations
on Qatar’s National Day,
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Artistic rendition of the Es’hail-2 satellite.
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Mr. Al Kuwari said, “Success of Es’hail-1 demonstrates the
value of Es’hailSat’s technical capabilities and the quality
of services we bring to the customers, in addition to the
independence and security we provide for the content they
broadcast via our satellite. Apart from the established news,
sports and entertainment channels, a growing number of
new and established Arabic channels are choosing Es’hailSat
to launch their services in the MENA region.”
In the past year, Es’hailSat announced major development
and collaboration agreements with Ooredoo and Qatar Civil
Aviation Authority (QCAA). Ooredoo agreement allows both
companies to work together on a range of new satellite and
world-class communications services from Qatar.
Demand for VSAT services has risen sharply in recent
years, particularly in remote locations such as deserts and
coastal areas. With QCAA, Es’hailSat agreed to cooperate
in joint investments in Earth observation satellites and the
dissemination of vital data and information to stakeholders
and other relevant local and international organizations. This
also addresses SATCOM services in disaster warning and
disaster management during emergencies.
To support the growing demand for Ka-band services across
the MENA region, especially in hub-based and mobility
services, Es’hailSat established their Ka-band hub in Doha,
which provides flexibility to service providers allowing them
to choose a style of engagement and commitment to suit
their business needs.
Working directly or through Value Added Resellers (VARs)
or Managed Service Providers (MSPs), Es’hailSat provides
solutions that support a range of satellite-based data
communications applications, ensuring customers benefit
from flexible and efficient technologies providing higher
compression with lower latency and bandwidth optimization
for OPEX savings.
Looking to the future, Mr. Al Kuwari added, “Es’hailSat is
expanding the network to drive growth in the coming years.
Es’hail-2, a satellite fully owned by Es’hailSat, is currently
under manufacture and is scheduled for launch in 2017. This

Artistic impression of Es’hailSat’s new teleport facility.

is our second advanced high-powered satellite and once
operational it will provide high quality, premium DTH content
and critical communications services across the Middle East
and North Africa from the 25.5°E/26°E TV hotspot. And we
are also in discussions with our stakeholders and partners for
expansion requirements for an additional satellite.”
Also under construction is the new state-of-the-art Es’hailSat
Teleport that will provide satellite Telemetry, Tracking and
Commanding (TT&C) facilities and capacity management,
together with a wide range of teleport services such as uplink,
downlink, contribution, multiplexing, encoding, playout and
broadcasting. The high-tech teleport will also provide backup studios for TV channels and serve as a disaster recovery
facility for broadcasters.
The site will be connected to the key media broadcasters
in Qatar and to the international fiber gateway by means
of a redundant, dedicated and diverse fiber optic link.
Construction of the teleport at a site north of Doha started
in 2015 and the first phase will be ready to support services
by end of 2016, with final completion in 2017. The teleport is
a custom built facility for the Es’hailSat fleet of satellites and
will be fully owned, and operated by Es’hailSat.
Having both Ku-band and Ka-band capacity at the 25.5° / 26°
East hotspot locations and a state-of-the-art teleport enables
Es’hailSat to provide the region with the most advanced and
sophisticated services in the broadcast, telecommunications
and mobility sectors.
The company’s core focus continues to be the MENA region,
but with intentions to be a global player in the satellite arena.
The company’s expansion plans include new satellites in
prime orbital locations that will provide customers around
the world the most flexible and reliable services.
Es’hailSat’s aim to have world-wide footprints through
partnerships with leading regional and international satellite
operators around the globe.
eshailsat.qa/

The Doha, Qatar, skyline.
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ETL Systems

E

By Ian Hilditch, Chief Executive Officer

TL Systems, a UK-based global designer and
manufacturer of RF distribution equipment,
enjoyed an innovative 2016, which saw the
launch of a range of new products, leading
to contract wins all over the world.
Ian examines the company’s biggest developments over the
last year and how ETL is preparing for the future...

Investment & Growth

The company’s strategy over the past 12 months has been
on organic growth with a focus on export markets and there
are highly positive results—75 percent of the main NATO
governments are ETL Systems customers and use the
company’s equipment to protect their citizens—14 of the
top 20 satellite operators use the firm’s matrices and other
RF equipment. Last year, ETL Systems’ RF solutions were
shipped to 98 countries.

Innovations

Heavy investments have been made in the company’s core
business and in the last 12 months a range of new products
have been delivered.
Hurricane—customizable matrix
ETL Systems’ latest matrix, the 64 x 64 L-band Hurricane,
was launched in March. The ultra-compact Hurricane Matrix
allows the operator to select input and output modules
that can be mixed and configured to exact Earth station
requirements within the same matrix. Hurricane’s flexible
design offers optimized performance and a range of
individual options to suit a particular set of RF needs, such
as fiber inputs, variable gain and variable slope.
The new 64 x 64 Hurricane Matrix is the smallest matrix
of its kind in the market with inclusive LNB powering
in a 4U compact, modular chassis. The 850 to 2450
MHz operating frequency allows for Ka-band and HTS
applications, while minimizing power consumption, as
only active routes are powered.
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RF Over Fiber

A 145 percent increase in sales
growth has been experienced over
the last year in the StingRay RF over
fiber products, which offer excellent
RF performance and a compact
form factor.
A range of solutions are now offered for indoor and outdoor
applications, which can convert and distribute RF signals
from short distances, up to 10 km, and the new CWDM
(coarse wavelength division multiplexing) modules provide
up to 35km transmission fiber links, with eight wavelengths
on a single fiber cable.

RF Components
GPS range
In May, a new range of products for Global
Positioning System (GPS) and the broader
Global Navigation Satellite System (GNSS)
applications were launched. The new range
includes outdoor and indoor GPS over Fiber
and GPS Splitter units, which provide a reliable
method for distributing GPS timing signals from
a single antenna.
Fiber extender
In September, the Outdoor Unit Fiber Extender
and Indoor Receive Unit were launched at IBC
2016. The new addition to the Stingray Fiber
Series is ideal for outdoor broadcast events
such as football, golf and music concerts as
the product is suitable for installations where
signals need to be sent up to 10 km in distance.
Super high frequency filters
More recently, a range of custom RF band
pass filters with sharp rejection curves and
frequency response debuted. The filters are
available from 10 MHz to 20 GHz. Typical
applications for band pass filters include
separating transmit and receive signals in radio
applications, TV broadcast transmitters, and
general SATCOMs. They can also be used as
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Forward Thinking

As the broadcast industry rapidly advances, technology must
progress at the same rate as the changes.

ETL Systems’ Hurricane Matrix.

harmonic rejection filters in amplifiers, radars
and electronic warfare.

RF Power Amplifiers

A range of power amplifiers have been developed which can
be used in the Electronic Warfare (EW) market for counter
IED jamming systems, as well as medical applications, radar
simulators, communication testing and electromagnetic
compatibility (EMC) testing.

Custom Design & Build

Customization is a key part of what the company offers,
with 46 percent of the 50 largest orders over the last year
specifically engineered for custom requirements. The
company is fully integrated from a design, test and assembly
point of view which supports our custom build strategy.
ETL Systems understand that customer RF requirements
are all different—the new Hurricane Matrix was designed
in a modular custom approach to address their needs, with
the customer being able to specify the input and output
modules suitable for them from a standard list of parts,
allowing matrix customization for each antenna feed.

The ever-increasing demand for 4K broadcasts means that
satellite signals have to carry more capacity, which has
pushed the growth in High Throughput Satellites (HTS)
launches. This has driven ETL to develop new products that
are compatible for Ka-band applications, extending the
performance of the firm’s ground segment RF equipment,
which has a wider operating frequency range—up to 2.5
GHz and beyond.
In addition to 4K, the continued growth of IoT and M2M
technology is also playing a major role in the increased
demand for bandwidth and signal carrying capacity. With
Cisco forecasting that by 2020 there will be an estimated
50 billion connected Internet devices worldwide, this is
something that must be prepared for now.
Fortunately, ETL products evolve quickly as the industry
advances and the company is highly flexible and is able to act
efficiently on these changes. ETL Systems looks forward to
further product range development, market growth and an
increased international presence during 2017 and beyond.
etlsystems.com/
Ian matriculated from Oxford University in 1980. During
that time, he enjoyed a mechanical engineering scholarship
from ICI Petrochemicals and Plastics Division, spending a
total of about two years working for the company, in various
training roles.
After Oxford, Ian joined Continental Illinois Bank in
London, initially as a commercial banker, and then moving
into investment banking where he traded emerging market
debt. He eventually ran the New York trading team and was
promoted to Senior Director and then Vice President.
Favoring more entrepreneurial challenges, he moved on to
run Hilson Group, an engineering company that was focused on
air pollution control equipment. Ian sold that business in 2001.
Acting as a business angel, Ian invested in several
companies while looking for the next company to buy. In
mid 2003, he led a Management Buy-In alongside Dr. Esen
Bayar of ETL Systems. Ian is responsible for tech commercial
activities of ETL, including sales, marketing and finance.

ETL Systems RF Power Amplifier.
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Globecast

D

By Didier Mainard, Executive Vice President of Sales, Marketing and Communication

uring 2016, Globecast continued to Video-On-Demand (VOD) is now
build on the firm’s strong reputation as an integral part of the media
a global media solutions provider.
landscape. For Generation Z, VOD

This is reflected in the company’s work on the contribution
and distribution sides and also continued growth as a
complete end-to-end media services and playout solutions
provider. A true partner for our customers, Globecast allows
them them to meet their business objectives across the
entire value chain.
The media landscape is becoming ever more competitive.
The primary concern for customers—and for broadcasters
anywhere, for that matter—is how to make their business
more efficient and generate new revenue opportunities
from their existing content or channels. Globecast has a
deep understanding of customers’ business needs and, in
partnership with them, helping them to meet the challenges
of the current market environments is the major goal.
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is central to the way they consume
content. As broadcasters now have
to meet this demand, Globecast
announced in the spring that the
company’s media management and
playout capabilities have been expanded with the addition
of VOD Logistics service. This service is designed to help
ease the pressure on content providers by removing all VOD
delivery and preparation complexity while, simultaneously,
increasing content reach and profitability.
Globecast has simplified the process of creating and
delivering VOD packages by handling the considerable
complexities of supplying content that satisfies the differing
requirements of each platform.
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Linear channel management skills are leveraged to provide
the same level of comprehensive quality control for VOD
content—the company also now manages an extensive
network of VOD platform affiliates to help clients to more
easily distribute their content to the consumer.
There have been clear signals throughout 2016 that the
tipping point with IP is going far beyond the context of simply
distribution. From a Globecast perspective, technology
is finally catching up to where the firm’s value proposition
should be—IP is incredibly enabling; all the things Globecast
wishes to offer customers is becoming easier to accomplish.
Customers want agility. They need to be able to try
something new with the flexibility now available to them but
will drop the service if such doesn’t work for them.
An IP world, where things are virtualized, helps lower the
risk and up-front investment in infrastructure, making
the provisioning of this flexibility and agility far more
economically viable.
Additionally, IP is designed for multi-tenant from the ground
up, which brings the agility and flexibility that broadcasters
absolutely require in today’s market. In the old broadcast
infrastructure, everything had to be built separately for all of
the customers and then had to be rebuilt—the infrastructure
was always dedicated.
2016 also saw the announcement of Globecast’s pioneering
new Remote Production service, bringing together a
variety of premium technologies to create a brand new
acquisition capability.
Globecast’s Remote Production offering turns the concept
of traditional supply of a ready-to-broadcast feed from
venues on its head. Initially targeting major live event (sports,
entertainment, etc.) broadcasts, this new remote production
service will enable content owners, broadcasters and event
rights holders to reduce the enormous costs associated with
a major live event broadcast. Particularly in cases where an
event takes place repeatedly and frequently at a particular
location, a single central production and switching operation
makes a lot of sense both economically and logistically.
Globecast’s Remote Production service will allow customers
to create bespoke programming in their local studio, using
their own production systems and to prepare their own
customized ready-to-broadcast feeds.
Globecast’s Remote Production offering is a perfect
illustration of how the firm can harness the power of the
distribution services and to use the power of the company’s
unparalleled network reach to deliver an innovative approach
to customers.

Globecast was involved in many of the major sporting events
that occurred this year—the UEFA Euro 2016 competition
is a perfect example. Globecast provided a range of
contribution services for multiple broadcasters covering the
event, including a combination of SNG and contribution
satellite services, managing contributions to and from the
IBC, providing live standup positions and supplying and
operating a flyaway antenna.
The company supported customers from Italy, France,
South Africa, Russia, China, Ukraine, Germany, Japan
and Malaysia, deploying French, British, Italian and South
African engineers.
2016 has been an extremely strong year for the firm’s media
management and playout business. The Africa Channel is
but one example of a broadcaster that has benefited from
Globecast’s Media Factory cloud-based media processing
platform to build and playout their HD channel.
The Africa Channel is also benefiting from Globecast’s
ability to streamline their previous distribution model and
therefore save costs. These extensive relationships across
the industry also meant we were able to manage the
sourcing and deployment of the new receivers and work
with cable affiliates who require a SD variant to install new
transcoders, allowing them to convert the HD signal to SD
before delivery to their viewers.
Globecast’s in-house expertise and market know-how is one
of our USPs, and in Q4 the company appointed new members
to the Globecast team in the US and LATAM, underlining
the firm’s commitment to the market in the Americas.
These are just some of the highlights from 2016—they
illustrate how Globecast is a truly global media solutions
provider and the company’s role in helping our customers to
meet and turn the challenges they face with the industry into
new and exciting opportunities.
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Hiltron Communications
By Antonio Monteverde, Sales Director

2

016 proved to be another successful
year for Hiltron in terms of new
product development, product sales
and systems integration for worldwide
broadcast markets.

Early in the year, the company commenced the first of two
satellite newsgathering (SNG) vehicle projects for German
public-service television and radio broadcasters. Based
on a Fiat Ducato, this project centered on the integration
of a complete SATCOM system allowing news or outside
broadcast crews to deliver video and audio content to the
network’s main studios from practically any location.
Hiltron designed a complete system, including a routing
matrix and dual 250 watt solid state microwave power
amplifiers feeding a 1.8 meter diameter dish antenna which
was mounted on the vehicle’s roof.
The company also provided and integrated a microwave
receive channel. The entire system is operated via a Hiltron
HMCS monitoring and control unit in conjunction with
a Hiltron HSACU antenna controller (Figure 1), which is
designed specifically for satellite newsgathering applications.
The second vehicle, currently being built, is based on a
Mercedes Benz Sprinter.
The HMCS antenna controller provides a highly efficient
line-up procedure for professional satellite systems. This
includes full control of contribution encoders. Operation
is via an intuitive graphical user interface with color-coded
alarm message handling.
An integral database stores specific satellite transponder
and encoding profiles. The HMCS can also control
additional customer-specified satellite communications
and video equipment. Authored in Java, the HMCS is
compatible with Linux, Apple OSX, and Microsoft Windows
operating systems. It is supplied with a drive for the Hiltron
HSACU SNG antenna control unit. Alternative ACU drives
are also available.

In a combined endeavor with
Danmon Group Sweden, Hiltron
completed a SATCOM project
at a major teleport in Latvia. The
project included a five channel
satellite link, which was required to
carry television content to Europe
from the 2016 Summer Games in
Rio de Janeiro.
Central to the contract was the provision and integration of
3.6 meter satellite dish on an HMAM motorized mount plus
a Hiltron HACU antenna control unit and an HDCU-E icesensing and dish heating system.
A satellite downlink system was completed for Ireland’s
national public service broadcaster, Raidió Teilifís Éireann
(RTE). This new resource consists of a 3.7 meter antenna,
a HMAM motorized antenna mount (Figure 2) and a HACU
controller, required for use as a Ku-band link receiving video
and audio data from multiple sources.
The project was managed by Dublin-based system
integration specialist Libirel Communications Limited.
“RTE’s engineering managers were wowed by the speed
and precision of the HMAM,” said Libirel Communications’
owner Declan Goulding. “They were also impressed by the
compactness of the HMAM, fully pre-wired and ready for
easy installation and connection to the network. We have
installed the motorized antenna system in the teleport at
RTE’s Donnybrook headquarters and connected it to the
central L-band router via a 250 meter fiber link. The system
we have provided includes a step-track function using
satellite beacon. The control interface is connected to the
HACU via standard Ethernet and the HMAM is configured
for operation from the master control room. We have also
provided a Hiltron handheld controller which plugs directly
into the HMAM drive electronics.”
The Hiltron SORBAS family of products made their European
exhibition debut at IBC2016. SORBAS is designed to form
the heart of customized SATCOM systems.
Conceptually, SORBAS brings together, as one product
series, a range of devices the company has developed
in the twin roles of manufacturer and as a provider of
completed, customized systems.

Figure 1. Hiltron’s HSACU SNG antenna controller.
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Central to the SORBAS product family is the HCS-Core
which is used as a control element for tasks such as switching
downconverters, integrated receiver/decoders, digital video
broadcast encoders, high-power amplifiers and waveguides.
The other products in the series are field-proven and in
successful operation at many locations around the world,
forming elements of our own systems and those designed
by systems integration partners in many countries.

adjustment, 90 degrees of elevation adjustment range and
fully adjustable polarization.

The HCS-Core element of SORBAS is available in 2 RU high
full-rack-width and half-rack-width versions. The full-rack-width
model can accommodate as many as 16 modules and is Hiltron’s
largest and most versatile SATCOM controller to date.

The HACU can be operated from a PC running a graphic
user interface compatible with standard web browsers.
The control GUI displays all the information required to set
and maintain azimuth, elevation and polarization, including
current and target positions plus a database of potential
accessible satellites.

The current range of cards includes a monitor, control and
power supply for fiber optic devices, a fiber-optic switch,
LNB redundancy systems for C-band and Ku-band, HPA
redundancy control, redundancy for DVB MPEG encoders/
modulators/IRDs and a generic monitoring and control
module.
Part of the Hiltron SORBAS product family, HMAM is a highprecision motorized satellite antenna mount designed for twoway VSAT communication or receive-only downlink applications.
HMAM can be used for a wide range of applications including
broadcast and telecommunication downlinks.
An optional motorized feed changer allows the head to
be moved quickly to a new position for switching between
frequency bands. HMAM comes complete with professionalgrade drives for azimuth and elevation plus a high-accuracy
polarization drive. The combined head and drive form a
three-axis motorized mount with 180 degrees of azimuth

Hiltron’s HACU is designed to control three-axis motorized
antennas. The antenna control unit and associated
motor-control electronics are contained in an IP65-rated
weatherproof outdoor housing with a hinged front access
port secured by dual key screws.

The Hiltron HDCU-E is a combined ice-sensing and dish
heating controller for use with large satellite antennas and
is capable of handling up to 450 kilowatts of power across
multiple heating groups. Each group is divided into three
independently-controlled heater arrays. Each array in turn
feeds up to three antenna heater circuits.
A four-group configuration, for example, allows control of 12
arrays addressing a total of 36 heating circuits. This modular
control approach permits easy configuration of parameters
such as antenna size, number of heater pads and the power
requirement of each pad.
Snow detection is via a reflective sensor with a polarizing
filter. Each heater circuit is individually supervised and
controlled via user-adjustable minimum and maximum
thresholds. Sequential switch-on is performed within the
controller to prevent rapid changes in current load when
the antenna heating process is activated or deactivated.
Sequence timing is user-configurable.
Projects currently progressing include installation of six
complete Hiltron SORBAS systems at locations in Asia,
Europe and South America for a major satcom service
provider. A special requirement for the Asian installation
was the need to increase the wind stability rating of an
HMAM motorized antenna mount with a 3.7 meter antenna
from the specified 330 km per hour to 338 km. That may
not sound like a big difference but the increase in wind
force is exponential—the company had to do some static
adjustments to increase stability.
Rounding off the year, a major Asian telco has ordered 120
fixed-mount SATCOM antenna systems from Hiltron. Each
incorporates a 1.8 meter Laminas dish, which will be used in
conjunction with a 6.3 meter GD-SATCOM antenna. Delivery
is scheduled for November/December.

Figure 2. Example of Hiltron HAMM
supporting 370 mm satellite antenna.
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iDirect
By Mary Cotton, Chief Executive Officer

F

or the past several years in this annual This year, iDirect supported
article, the focus has been on the emergence VSAT
antenna
manufacturer
of High Throughput Satellites (HTS).
Kymeta in launching a ground-

I have written about the opportunity for satellite
communications to break out from niche technology status
to play a larger role in the end-to-end network as global
demand for bandwidth explodes.
Well, that opportunity is decidedly here. HTS capacity is
filling the skies and opening markets on the ground. As with
any type of opportunity, though, meeting demand means
raising your game.
In 2016, iDirect made significant progress powering our
customers’ innovations and enabling the company’s
ground infrastructure platform to capitalize on the immense
opportunities within the industry.

breaking “no dome” antenna for
the superyacht market. Kymeta’s
mTenna represents an entirely new
class of VSAT technology that can
be hand-carried onboard and self-installed on commercial
shipping vessels, fishing fleets, and even leisure vessels,
creating additional market opportunities.

Advances In Defense & Enterprise

iDirect Government had a very strong year, powered by the
launch of the firm’s nexgen 9-Series portfolio of remotes,
defense line cards, and Evolution 3.4.1 software.

Milestones In Delivering Mobility Service

iDirect’s mobility partners made headline news this year
as several highly anticipated HTS services built on iDirect
became commercially available.

With the Evolution platform, the entire 9-Series line of
remotes is capable of nearly double the in-route Msps of its
predecessor with almost 10 times the packets per second
capability. Evolution 3.4.1 delivers enhanced features
in security, performance, and efficiency to the 9-Series
product line to support airborne, maritime, and land-based
communications.

Inmarsat GX went live with tremendous success, and Inmarsat
immediately realized customer wins across maritime,
government, and aviation markets.

In the enterprise markets, iDirect made significant progress
in bridging the gap between satellite and terrestrial networks
with the rapid adoption of Layer 2 over Satellite (L2oS).

In 2016, the first Intelsat EPICNG satellites went into service,
making HTS capacity available for commercial shipping
vessels and tankers operating in the North Atlantic, as well
as for cruise ships and other leisure vessels in the Caribbean.

L2oS uses switching to pass Ethernet packets end-to-end
over the network, enabling a satellite network to behave
like a mainstream access network. L2oS also enables new
satellite service delivery models based on carrier-grade
Ethernet, and it facilitates converged services.

2016 also noted the successful launch and adoption of
Telenor’s THOR 7 satellite, which provides HTS coverage
over European shipping lanes.
iDirect supported several more partners in launching and
expanding their mobility networks this year. Marlink signed
up for capacity with both Inmarsat and Intelsat, making its
move into HTS-based services.
iDirect partnered with SES to launch their Maritime+ service,
which represents their first Ka-band maritime offering.
Speedcast expanded their global maritime network on the
iDirect platform and Globecomm launched a high-capacity
satellite service for fixed and mobile assets on a global basis.
iDirect continues to see innovation in the mobility market,
especially in the antenna industry, where flat panel solutions
are opening new opportunities.
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Telecom providers such as Verizon and BT have demonstrated
how iDirect’s technology is helping them create true end-toend networks that deliver superb performance for their own
businesses as well as for their customers.
For instance, BT is leveraging satellite to extend coverage
to remote locations, provide business continuity, and
deliver cellular backhaul. Verizon has always made
satellite an integral part of its MPLS network and works
closely with iDirect to make the technology a transparent
part of their service.
This year, there was also a resurgence of interest and renewed
energy from the enterprise market in Africa and continued
interest in cell backhaul, rural connectivity, banking, and
education across the Latin America and Asian markets—all
positive growth signs for our industry.
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The Next Wave

Industry migration toward the DVB-S2X satellite transmission
standard was one of the most significant trends in 2016.
DVB-S2X represents a major opportunity for network
operators to gain greater performance and efficiency
to meet escalating user demands and realize lower
business costs.
At iDirect, the transformational nature that DVB-S2X
provides to partners and the industry is well understood.
The company entered into a partnership with SatixFy over
two years ago to co-develop state-of-the art technology.
iDirect worked with SatixFy to deliver a new ASIC chipset
that was customized to exploit the full capabilities of the
DVB-S2X standard and optimized for the iDirect Waveform.
This nexgen of technology will allow the company to
leverage the benefits of today’s HTS satellites as well as the
capabilities of the nexgen HTS that unlock the additional
features of the DVB-SX2 standard.
Currently being performed are over-the-air tests of a new
DVB-S2X chipset and the results are demonstrating 500
Mbps aggregate throughput. This technology will allow
iDirect to offer exponentially higher performance to exceed
1 Gbps of throughput as pace is maintained with future
satellite developments.
iDirect’s DVB-S2X technology is the foundation for a new iQ
family of remotes targeted for broadband, enterprise, and
mobility applications and packaged in desktop, rack-mount,
and embedded compute form factors.
The iQ Series establishes a new model for satellite remote
performance providing a future-proof strategy to deliver
successive gains in performance and efficiency as network
operators strive to keep pace with the launch of increasingly
higher frequency satellites. Remotes can be continually
reprogrammed over the air to increase network capabilities
and throughput levels, driving a massive expansion of
applications and setting new service level standards.
The first iQ remote available to market will be a desktop
version and features dual GigE VLAN aware networking ports.
With the introduction of DVB-S2X, iDirect is also releasing
the Intelligent Gateway, which leverages blade-based
compute and virtualization techniques to support very high
throughput and processing required for DVB-S2X operations
in a high-density virtualized appliance.

iDirect’s new IQ Series desktop remote offering.

The iQ Series remote portfolio and Intelligent Gateway will
operate over iDirect’s recently released Universal Line Card,
which supports both DVB-S2 and DVB-S2X networks and
operates in iDirect’s existing Universal Hub chassis.

An Intelligent Path Forward

As iDirect pursues an ambitious technology strategy, the
company is building on a solid foundation. The fundamental
philosophy has always been to provide an open, flexible,
feature-rich platform that enables partners to capture the
broadest market opportunities in high growth markets.
In 2016, the iDirect team expanded efforts to bring numerous
opportunities within greater reach, and at a lower cost, in
order for the company’s partners to expand their value and
scale their businesses to new heights of success.
idirect.net
Mary Cotton joined VT iDirect in September 2007,
bringing more than 18 years of technology leadership
creating and driving successful growth strategies in CEO,
COO and CFO roles.
Prior to joining VT iDirect, Ms. Cotton served as Senior Vice
President with SAP Industry Solutions, the world’s largest
business application software company. She joined SAP in
2005 after managing the acquisition and sale of Frictionless
Commerce, a provider of supplier relationship management
software, where she served as Chief Executive Officer.
Prior to SAP, Ms. Cotton held several top management
positions including Chief Operating Office and Chief Financial
Officer at Aspen Technology Inc., a provider of software and
services that help companies improve their manufacturing
processes. There she executed an aggressive growth strategy
that took AspenTech from a $6M private company to a
$330M publicly traded international solutions provider.
Ms. Cotton holds a Bachelor of Science degree from
Boston College.
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Imagine Communications
By Yuval Fisher, Chief Technical Officer, MVPD

S

atellite distribution is difficult to beat
when low latency, resilience, flexibility
and global, ubiquitous coverage for
satellite TV operators is required when
looking to reach consumers with new services
and more channels.

Locating a cost-efficient, highly available backup to support
the providers’ mission-critical services, however, remains a
significant challenge.
As 2017 approaches, exciting new technologies are
emerging that will allow content providers to leverage a
single ecosystem to distribute both a primary stream over
satellite and a highly resilient backup stream terrestrially
using HTTP-based networks and adaptive bitrate (ABR)
technologies. This hybrid distribution approach solves the
backup conundrum as well as opens the door to delivering
new services for revenue generation.
Traditionally, only a few backup options have existed
—redundant satellite operations running in parallel or
traditional terrestrial backup over private networks.

Both of those options can suffer
from high cost, complex delivery
networks and can be prone to errors
in the delivery of streamed content.
This is where HTTP-based delivery
excels—providing cheap, reliable
backup with the flexibility to expand
into new services down the line.
However, setting up and maintaining separate transcode
and packaging silos to take advantage of HTTP-based
distribution has previously been operationally complex and
cost prohibitive.
Based on new innovations recently launched by Imagine
Communications, satellite TV providers are now able to
deploy a cost-effective, highly resilient unified architecture
that capitalizes on the benefits of satellite and HTTP-based
terrestrial for primary and backup feeds.
Instead of using traditional transport stream (TS) video
delivery for backup, the unified distribution architecture
fragments video into files and distributes it terrestrially using
HTTP, which is cheap and reliable.
HTTP CDNs are well understood, are resilient to packet drop
errors, do not require the overhead of forward error correction
(FEC), and can function well over the public Internet.
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Moreover, the use of fragmented streams as a source to
both the satellite and terrestrial distribution systems aligns
the end-to-end system latency, so that broadcast and
unicast clients do not suffer from significant differences in
playback time.
The centerpiece of this unified architecture is a gateway
device which Imagine Communications calls the Selenio
Video Delivery Edge (VDE). VDE converts HTTP-based ABR
streams into UDP-based transport streams.
Positioned at the edge of the satellite provider’s network,
the software-based gateway functions as a fragmented
video client, consuming video fragments via HTTP and
then converting them to UDP packets that are delivered
to subscribers using legacy MPEG-2 transport stream
distribution. This enables satellite TV providers to begin to
reduce the number of transcode operations in the network,
significantly reducing operational cost while increasing
network efficiency and resiliency.
While the primary distribution feed is delivered via satellite,
the fragmented video can be delivered terrestrially over
HTTP. These fragmented streams can use an adaptive bitrate
protocol, allowing them to be used for unicast distribution
at the Content Service Provider (CSP). If necessary, the ABR
streams can be converted back to multicast UDP at the CSP
using another instance of the Selenio VDE.
Simultaneously, video consumption patterns of satellite
customers are rapidly changing. Consumers are migrating
away from linear TV services in search of a more personalized
experience with greater control of when, where and on what
devices they view video entertainment and information.
These shifts in video consumption are altering the dynamics
of the industry, creating challenges for existing satellite
television providers but also opening up opportunities to
retain and capture subscribers with a unique and unified
video experience.

Large subscriber bases, established billing and service
infrastructures and existing linear and multichannel video
services naturally position satellite operators to deliver a new,
personalized and flexible video-consumption experience
that enable subscribers to manage and access to all video
content from any screen or any location.
Using the same HTTP-based delivery system, satellite
operators are able to expand and enhance their video
distribution capabilities.
Imagine Communications’ cloud-based video aggregation
and distribution solutions, along with advanced advertising
management capabilities, allow satellite operators to explore
new monetization opportunities via over-the-top access.
By moving video recording functionality and storage into
the cloud, Imagine Communications can drastically reduce
capital, operational and service expenses associated with
on-premises solutions, enabling satellite operators to offer
subscribers access to all of their video content from inside or
outside the home.
The company’s market-leading and standards-based
compression technologies and video head-end solutions
enable satellite operators to improve bandwidth efficiency
and realize dramatic reductions in operational overhead.
Find out more about how the Selenio VDE can help you
reduce the cost and complexity of your backup networks
today, while seamlessly bridging to nexgen services:
imaginecommunications.com/products/
distribution/unified-distribution

These new industry dynamics position satellite TV providers
to augment existing services and improve their overall
competitive standing in the video distribution ecosystem.
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Intellian

T

By Matt Galston, Direct of Product Management

his 2016 has been a year of growth and building, testing and installation of
milestones for Intellian Technologies.
the FX solution aboard vessels. The

Through commitment to innovation and intelligent
design, within the stabilized antenna market, the company has
become a world leader. A great deal has happened over the last
12 months and there are a number of highlights that stand out.

On October 18, 2016, Intellian announced an Initial Public
Offering (IPO) of shares on the South Korean KOSDAQ. The
proceeds from this offering will facilitate Intellian’s continued
innovation and delivery of scalable solutions to the wider
mobility communications sector. This is an exciting time for
the company—the next phase of growth is set to take the
firm into other verticals such as aviation, land-mobile and
military communications.
Intellian is on track for growth next year, as well. This is a
positive turn of events, considering the recent downturn the
maritime industry has been experiencing. The company has
welcomed new members to the Intellian team. A new office
has opened in Singapore and there is an additional office
planned for Shanghai, as well, to be closer to our Asian
customers.
A significant investment in quality management was made
during 2016 and this will be used on our production lines,
enabling more efficient and effective manufacturing and
testing processes—this an element the firm is extremely
proud of accomplishing.
Intellian applauded the launch of Inmarsat’s high speed,
global Fleet Xpress service in March. Shortly thereafter, the
company was selected by Inmarsat to participate in the full
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market is truly ready for these services.

The ‘Intellian Fleet Xpress Solution Global Delivery Program’ will
allow Inmarsat Value Added Resellers (VARs) to source all Fleet
Xpress-related shipboard equipment directly from Intellian,
pre-integrated, pre-tested, and pre-commissioned, simplifying
the entire transition to FX services in a highly significant way.
The first ever military grade GX maritime system was
also launched by Intellian. The new 1 meter Ka-band GX
maritime terminal is type approved by Inmarsat. The system
provides reliable, robust and resilient performance while
leveraging the cost savings of a commercially produced,
end-to-end platform.
Another highlight of the year was Intellian’s appointment
to South Korea’s prestigious World Class 300 list of the
country’s most promising technology companies. This is a
superb achievement for Intellian and confirms a commanding
lead in the mobile SATCOM terminal sector.
The company also received exciting news from the cruise
market—Intellian’s v240 multiband auto switching 2.4 meter
antenna system has been selected for installation by the
world’s leading cruise line. This represents a key partnership
for Intellian within the cruise market.

Market Challenges

The biggest challenge facing our entire industry—not just
Intellian—is one of scale. In the coming years, as service
providers make plans to connect the next 15 to 20,000
ships, the question is how quickly such installations can be
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accomplished, especially as the demand for meaningful
broadband connectivity continues to increase.

FleetBroadband. Projections for the next five to ten years
are to more than double those numbers. Bearing in mind
that more than two decades were required to reach 25,000
in number, this is quite significant.

Intellian is invested in building scalable solutions. In the
years since entering the VSAT market, the firm has made
antennas more accessible from a technological and price
standpoint. Terminals now install far more easily and quickly,
which means vessels no longer have to invest the downtime
once required to receive a new system aboard the ship.

Another trend to watch is that of frequency and network agnostic
hardware. As more and more High Throughput Satellites (HTS)
are launched, the industry continues to discuss how to draw
new subscribers onto these networks as quickly as possible.

The recent economic climate of many maritime segments,
particularly commercial shipping, has been such that the
opportunity cost of spending time out of service, merely for a
new SATCOM system, would so negatively impact a vessel’s
profit and loss that this was simply not a viable business
option. Intellian has succeeded in solving this challenge and
that capability has had a clear, positive impact on adoption
of VSAT over traditional MSS solutions.

What is often neglected for consideration is that as traffic
shifts from legacy assets to newer ones, the legacy assets
will still be available for use, undoubtedly offering a new
value proposition. This will give service providers the ability
to really throw out the book in terms of how services are
provisioned. Systems that can leverage whatever the best
available bandwidth is available at any given location or time
will be the way of the future.

The next challenge will be to innovate in the area of ongoing
maintenance and support. Waiting for a system to experience
a failure of some kind to then dispatch a technician to some
far corner of the world is definitely not a scalable solution.
Companies must be more proactive, more predictive in
their ability to determine when a terminal requires a part
replacement or regular service. Problems must be solved
before they occur—and that is the challenge. Beyond that,
the next test will be to build flexible solutions that can keep
pace with the wave of new satellites going into space. Intellian
is preparing to deal with single apertures that can operate on
multiple frequencies and multiple orbits as well.

The Future

This presents a significant technological challenge, particularly
with the underlying downward trend in unit price expectation.
The more an antenna does, the more that antenna costs to
build. This is where Intellian’s expertise in manufacturing
technology will give the firm a clear advantage.

The Future Of SATCOM In Maritime

SATCOM adoption is really a bright market segment within
maritime. New builds are coming into the market at between
2 to 4 percent per year, while older ships are scrapped at a
rate of around 3 percent per year, which equates to a market
that is not growing in size.
However, adoption of SATCOM as a key enabling
technology is skyrocketing. Depending on which of the
various industry reports you read, there are roughly 25,000
ships connected by VSAT today. This does not include the
50,000+ connected by L-band services such as Inmarsat’s

2017 will be a transformative year for Intellian. With the
company’s new anchor customer in the cruise industry
representing a large share of the market, the firm’s attention
will focus on delivering some exciting new capabilities to
them that will enable their ships to increase connectivity
speeds by well over an order of magnitude.
Intellian will also release the first land mobile product, an auto
acquiring, portable VSAT terminal operating initially in Ku-band,
with a path toward Ka-band. This will strengthen the company’s
presence in the MILSATCOM market, where the company is
already engaged with multiple MODs around the world on a
number of key projects that crossover to land and maritime.
Finally, Intellian will initiate development of an aviation product
with the focus across on multiple frequencies in order to offer
the market highly flexible solutions. Aviation is an area where
tightly integrated solutions have carried the day. Intellian will
borrow from our maritime heritage to deliver solutions which
can be configured for use on nearly any network.
intelliantech.com
Since 2004, Intellian’s focus on research and development
has produced a series of market enabling innovations.
Today, the world’s leading shipping lines, cruise operators,
offshore energy firms, and governments choose Intellian to
deliver critical connectivity when it matters most. Intellian
operates in more than 10 offices around the world, including
global logistics centers in Asia-Pacific (APAC), the Americas
and EMEA, backed by a network of over 450 partners
worldwide. The company is listed on the Korean Stock
Exchange, KOSDAQ (189300:KS).
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IRG (Satellite Interference Reduction Group)

2

By Martin Coleman, Executive Director

016 has been another busy year for the
Satellite Interference Reduction Group
(IRG) and for interference reduction
in general.

As always, IRG’s directors and I have been around the
globe speaking and hosting IRG networking events this
year, including CabSat, Satellite Show, NAB, Defence
Satellites, CommunicAsia, IBC and APSCC, with a total mix
of audiences and topics to whom, and within which, to cover
resolving interference.
New members have joined this year: Airbus, ETL, NovelSat,
and TeamCast. Naturally, this is great news for IRG and the
organization is always looking to increase that further as well
as to add value for all of our members.

Workshops

Workshops are a really important IRG function and enable
engineers to get in a room together and discuss the real life
challenges they face. IRG has also had the manufacturers
in the room and they are able to explain to the satellite
operators what new tools they have developed to assist with
interference as well as to learn about the current challenges
being faced so they can derive the next set of innovations.
Many great ideas have been born through workshops and
member attendance.
This year, ArabSat hosted a workshop for IRG ahead of
CABSAT that covered a number of important topics that
included the Carrier ID (CID) roadmap, how to achieve
widespread implementation as well as the latest geolocation
technology and efforts to mitigate intentional jamming.
The IRG conducted the organization’s usual workshop at
Satellite 2016, which was hosted by Intelsat and followed on
from the discussions at CABSAT as well as looking at new
issues, such as drones, that are now becoming a normal part
of the workload to solve.
The next workshop was held in May and hosted in Oslo
by Telenor Satellite. This workshop was very much about
technical resolutions and procedures to technical problems,
with case studies showing real-live examples of interference
and included a live CID demo by TeamCast. This workshop
was well attended and included a visit to one of our member’s
premises, VeriSat, to see their latest innovations.
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Touring Technology

Following the success of last year’s
interference mitigation tour at
CommunicAsia, we repeated this
feature again there this year. This was
a really good way to show interested
parties exactly what technology
is available to help mitigate
interference and to introduce them
to the correct people to garner
additional information.
This year has seen even more innovations from the industry
to combat interference. CommunicAsia and IBC are just two
examples of the many announcements made by IRG members.
These announcements included the Satmotion SNG tool
from Integrasys, which enables SNG broadcasters to regain
control and ensures a simplified setup process. This takes
the headache out of setup for SNG broadcasters and has a
massive positive impact on errors.
NovelSat launched their NS4 Satellite Waveform solution,
which has anti-jamming handling technology to mitigate
the effects of intentional interference. At IBC, NovelSat was
demonstrating how this technology works and this was really
impressive to attend.
Newtec launched their MCX7000 Multi-Carrier Satellite
Gateway for efficient distribution and contribution broadcast
applications which, of course, includes CID.
TeamCast and Work Microwave demonstrated a complete
end-to-end solution to meet the new requirements for
Carrier Identification and showed a live DVB-CID extraction
at the DVB booth at CommunicAsia and TeamCast had their
own demonstration at IBC.
VeriSat made important strides in the production and
launch of SatGuard. This development is a game-changer
in fixing interference from VSAT burst mode networks.
This, along with their GSM Retransmission Detection
capability, is now being rolled out this year and next to
many satellite operators.
There were numerous members exhibiting around the
globe this year, which truly reveals all of the positive steps
being offered for interference resolution—more and more
solutions being launched all the time, which is something
that just didn’t happen five years ago.
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Topics

Using all of the tools in the box is important to resolving
satellite interference as well as the continuing development
of additional means to assist in this regard. IRG’s aim is to
ensure several threads of dialogue remain open.
Carrier ID technology is the one environment IRG is most
often associated with—I’m proud of that fact. Although
some push back this year was necessary to allow more time
to implement Carrier ID, deadlines, such as those from the
FCC, are fast approaching, with pressure on broadcasters to
get CID-ready before September of 2017.
Don’t forget, of course, that the World Broadcasting Union’s
International Media Connectivity Group’s (IMCG) deadlines
require all SCPC and MCPC transmissions to include ETSI
standard CID by the end of next year. Yet to be seen is a
major push from the broadcasters; however, broadcasters
really do need to ensure they have the technology, systems,
and processes in place to handle this necessity.
To help this along and to meet demands from users in the near
future, IRG is actively looking to develop other cost effective
solutions to add to any type of SCPC or MCPC system which
would allow users more choice when implementing CID.
Remember, having ID within VSAT burst mode networks has
already helped satellite operators to speed up resolution of
this long standing problem—now we must apply the same
implementation for all other transmissions.
Geolocation remains at the top of the list. The technology
continues to progress, with faster and improved accuracy,
with successful and reliable techniques that allow single
satellite scenarios to be added to the toolbox. Putting
better geolocation processes in place remains an area
where more effort is required. The more we standardize our
approach and build scenarios more effectively, the quicker
the ultimate resolution.
Of course, not all operators have the means to perform
geolocation. IRG needs to push for all operators to possess
these tools, either by joining the SDA or by obtaining this
capability in house.

However, to use that data, the principles of deep learning
algorithms, cognitive processing and the use of augmented
intelligence need to be learned. The hardware required is also
in the mix and quantum processing is the lead technology
for this type of data handling. IRG needs to assess use cases
for using such data and what techniques may be applied to
speed up interference resolution.
The array of monitoring tools available currently is impressive
from firm such as Crystal, Kratos, Siemens and Zodiac—their
tools already allow satellite operators to remain ahead of the
game in resolving issues.
Add to this list the ever increasing use of Software Defined
Radio (SDR) techniques and that opens up more technology
possibilities, both on the ground and in space, and that will
make a difference.

The Future

The close of the year is always a chance to reflect on what
has and hasn’t worked and what areas IRG needs to next
address. One obvious focus area for 2017 will be the
progression of Carrier ID.
In addition, the group will be looking at the ever increasing
advancement of technology and interference resolution. I
look forward to IRG feeding more ideas to the group and
to assist in furthering innovations from the industry, the use
of data, SDR and the array of products and applications that
have interference mitigation at their heart.
Martin Coleman is Executive Director, the Satellite
Interference Reduction Group (IRG). Martin is responsible
for spearheading a number of significant initiatives and is
committed to introducing new technology and processes
to mitigate all types of satellite interference: VSAT TDMA
Systems, BIG Data; a reference guide to Interference; sorting
out those Difficult Cases including new standards and
processes within the Geolocation industry; assisting the ITU in
dealing with Harmful Interference; and implementing Carrier
ID (CID). Martin regularly addresses the industry on the
subject of satellite interference, at global industry events, on
an individual basis, and at IRG-led conferences and webinars.

satirg.org/

A new area for us right now is “BIG” data. At Satellite 2016,
I joined a panel to discuss whether big data could solve
interference. The more data we gather, the more intelligence
we will possess and, ultimately, will be able to predict, and
even resolve, interference before it happens.
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Kratos Defense and Security Solutions
By Stuart Daughtridge, Vice President, Advanced Technology

M

r. Daughtridge, 2016 has been a
year of some change in the satellite
industry with the growth of HTS
satellites and the drop in bandwidth
costs impacting both satellite and network
operators alike. What are Kratos’ views on
these changes?
Stuart Daughtridge (SD): Well, in addition to HTS’s

impact on bandwidth capacity and costs, traditional
satellite ground systems have been challenged by other
industry trends such as the emergence of “Everything over
IP” and virtualization, a changing competitive environment
and the growth of managed services.
Let’s take them one at a time. What’s your take on HTS
Satellites and their impact on bandwidth pricing?
SD: HTS is massively increasing the amount of capacity
and driving down prices. However, lower bandwidth costs
will enable services that support a wide range of new
applications and in the long run will help drive growth in the
industry. If you look at the cell phone industry, they continue
to offer more data for roughly the same amount of money,
yet the industry continues to rapidly grow despite steadily
decreasing cost per MB.
How so?
SD: The satellite industry will be able to enter new markets
and services from which they were previously economically
excluded. Many of these markets will require new ground
technologies to be more software-driven than hardwarebased to support new applications.
The mobility market is a perfect example of this. Over the
last ten years, technology improvements in antenna systems
and amplifiers, along with the growth of the Internet and
the need for connectivity, have made the mobility market a
significant, exciting, growth market for the satellite industry.
Has the growth of High Throughput Satellites (HTS) had an
impact on interference?

SD: Yes, HTS come with their own unique challenges. HTS,
due to their spot beam designs, tend to make intentional
interference more difficult. However placing so many
high-powered beams and satellites closely together,
targeting more VSATs with ever smaller, low cost dishes
with increasingly sensitive receivers, and the growth of
mobile applications are likely to increase the incidents of
accidental interference.
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This has led to the development of
specially designed signal monitoring
sensor systems that can be deployed
and operated at much lower cost
for HTS spot beams. At Kratos,
we leveraged our Monics® carrier
monitoring system technology to
develop Monics 200. Designed
for spot beam monitoring, Monics 200 automatically, and
cost-effectively, determines modulation type, symbol rate,
measured Eb/No, and detects and analyzes interfering
signals affecting spot beam transmissions.
In addition to needing tailored monitoring HTS sensors,
RF management systems also need to be enhanced with
advanced visualization and management tools that provide
the operator with the information needed to quickly identify,
characterize and rectify problems when they occur. The goal is
to enable operations teams to manage the significantly greater
bandwidth without having to increase personnel resources.
Last September, we introduced Monics Enterprise to provide
these advanced visualization, data management, and sensor
management capabilities…and, I’m happy to say, it is already
being embraced by satellite operators around the world.
What about VSAT-related interference?
SD: Very Small Aperture Terminals (VSATs) Time Division
Multiplexing access (TDMA) networks have been growing
dramatically to support data and enabling more efficient
bandwidth use, and HTS satellites will only accelerate this growth.
VSATs account for approximately 40 percent of all accidental
satellite interference and since a VSAT network can have
thousands of terminals, identifying the one or more causing
the interference can be a daunting task. Fortunately, new
technologies on the market can find and mitigate VSAT
interference quickly and effectively. One such product,
SatGuard, can actually identify the terminal(s) causing adjacent
satellite interference by extracting terminal ID number(s).
Please explain “virtualization”.
SD: Virtualization is not a new technology by today’s
standards. It is, however, somewhat new to ground systems.
Virtualization is happening in many different ways. Traditional
satellite software products are moving to a virtual machine
environment to reduce operations and maintenance costs,
while improving availability. In addition, digital IF technologies
like Kratos’ SpectralNet® are enabling the separation of the
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RF/antenna systems from the processing equipment. This
effectively virtualizes the RF/antenna systems, while also
enabling the consolidation of processing equipment into
fewer, yet higher density computer platforms.
The migration to virtual ground architectures and the
virtualization of hardware products into firmware and
software applications will result in simplified and more
cost effective ground infrastructures, while enabling more
dynamic services.
For example, HTS operators can greatly reduce the costs of the
multiple gateways needed for spot beam satellites by removing
the processing capability from the gateways and, instead,
establish regional processing centers. In this case, digital IF can
link the gateways to the regional processing centers.
How do you see the industry changing?
SD: As customers become more focused on connectivity, service
providers have to provide solutions that include the integration
of satellite and terrestrial networks. This convergence of
technologies is driving a real shift in our customers’ engineering
capabilities, from RF expertise to IP expertise and the
proliferation of hybrid satellite and terrestrial networks.
Products such as Kratos’ NeuralStar® SQM are transforming
network management into end-to-end service quality
management solutions by combining teleport equipment
management, with true enterprise level network
management, and RF signal management. It gives operators
true end-to-end visibility into the network, providing the
information and tools to optimize revenue and profits,
based on network performance and customer Service Level
Agreements (SLAs).
Your last point, managed services growth, please explain...
SD: In a managed services environment, companies don’t
sell equipment or software to the client, but instead assume
responsibility for operation of key functions, thus enhancing
efficiency and flexibility. The explosive growth in the satellite
business has greatly increased the need for RFI or EMI
monitoring of military satellite communications as well as
commercial SATCOM. With so many satellites operating on
common frequencies and orbital slots, there are frequent

opportunities for SATCOM interference. The Department of
Defense (DoD) is increasingly relying on commercial companies
for interference monitoring and geolocation services.
Kratos’ contract with the Joint Functional Component
Command for Space (JFCC-Space) is a good example of
this cooperation. JFCC Space is responsible for executing
continuous, integrated space operations to deliver theater
and global effects in support of national and combatant
command objectives. This includes monitoring and protecting
the commercial satellite bandwidth leased by DoD.
We provide JFCC Space with a managed services offering
whereby we are responsible for RF monitoring, interference
detection and geolocation services for all DoD leased Ku-, C-,
and X-band commercial bandwidth worldwide. DoD relies
on commercial bandwidth to support critical mission needs,
including reconnaissance, surveillance and broadband
communications between commanders and field units.
Our program with JFCC Space illustrates the increasingly
important concept of government agencies utilizing
commercial managed services so uniformed personnel can
focus their attention on critical mission-related activities.
The supplemental COMSATCOM support provided by
Kratos and other companies is especially important in
light of the fact that an estimated 80 percent of US military
satellite communications are carried by commercial satellite
operators, rather than by MILSATCOM systems.
kratosdefense.com/
Mr. Daughtridge has been with Kratos-Integral Systems since
1999, and in the satellite and aerospace industry since 1986.
In his current position, Mr. Daughtridge leads Kratos’ satellite
ground segment technology initiatives. These currently include
advancement of signal cancellation and digital IF applications,
virtualization of ground system operations and development
of monitoring and managing technologies for HTS satellites.
Additionally, he leads advanced technical planning for the next
generation of ground segment technology.
Prior to his current role, he held several senior management
positions, including SVP & GM of the Integral Systems Products
Group, SVP & GM of the Integral Systems Commercial Group,
as well as Program Manager of several major commercial
programs. Before joining the Company, Mr. Daughtridge held
various management and engineering positions with Orion
Satellite Corporation, Intelsat, and Spacecom. Mr. Daughtridge
holds a Bachelor of Science from Lafayette College.
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Kymeta Corporation
By Bill Marks, Chief Commercial Officer

T

oday, connectivity is simply expected,
yet there are many places where
connectivity is limited—mobile platforms
and remote locations often have limited
or no connectivity whatsoever and even moving
outside of major metropolitan areas can often
pose connectivity barriers for users.

Low Earth Orbit (LEO) satellite constellations are poised
to set the stage for communications access that can reach
everyone everywhere. Space-based investments continue to
increase as well, surpassing $2 billion over the last several
years. According to Satellite Industry Association, the
number of operational satellites as of 2015 had reached
more than 1,300. This renewed interest in satellite is
spurring a new wave of space-based technology innovation.
But even with better satellites, and the promise of global
connectivity, there are inherent limitations due to current
antenna technology.
Less than 10 percent of the Earth is covered by terrestrial
networks, which reaches only 40 to 60 percent of the Earth’s
population. Building out terrestrial network infrastructure
from the ground up would take billions of dollars and decades
to implement. When you review this problem through the
lens that there will soon be more than 30 billion connected
devices, only then does the future of mobile connectivity
become clear: the current path is unsustainable. Terrestrial
mobility will soon be overrun.
Today, 99 percent of the Earth’s population could have
access to satellite connectivity. Plus, this source of
connectivity can grow with the increasing demands. There
is over five thousand times more spectrum available by
satellite with a global footprint, so why not build a means to
access it? The limitation lies with current satellite antenna
technology, which cannot access this spectrum from
mobile platforms that people and companies use in their
connected lives.

satellite constellations. However,
getting these satellites into orbit is
only half the battle.
LEO satellites will move quickly
across the horizon and, on average, travel from horizon
to horizon in as lisstle as three minutes. To access these
satellites and maintain a connection, antennas are needed
that can instantly switch from one satellite to another as they
cross the horizon. Mechanically-steered antennas just won’t
move fast enough for these new satellite constellations—
software-enabled antennas will.
How do you make a software-enabled antenna? New
antenna technology is turning to metamaterials-based
design tools. By using metamaterials, an antenna can
automatically generate a holographic beam and acquire any
satellite signal from anywhere.
Due to the design, these antennas can electronically
“activate” the elements necessary to acquire a signal faster
than traditional antennas, making them crucial for anybody
looking to access LEO constellations. They also work
seamlessly with current GEO and MEO constellations for
much easier, faster, efficient and cost-effective connectivity
to space-based networks.
Another critical factor is creating a solution that can be mass
produced and continue to expand with growing mobile
communications demands. The use of liquid crystal display
(LCD) manufacturing lines will make it possible to produce
antennas at scale.

Creating The Nexgen, Smart Antenna For Now

Most of the recent spotlight on the renewed interest in space
has been on the creation and upcoming launch of new LEO
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LCD technology has been around for decades and is used
in many consumer electronics that include TVs, cell phones
and laptops. To increase scalability and affordability of
antennas, the nearly $250 billion in existing infrastructure
will support mass production. By using this established
production technique, production output can be drastically
increased with only minor modifications required to existing
manufacturing lines.
This scalability and accessibility is necessary for delivering
high-speed connectivity to mobile platforms on land and
sea and in the air, and so is a small, lightweight design. By
removing all mechanical gimbals, it becomes possible to
create a small, lightweight antenna that can enhance mobile
communications and conect more places around the globe.

The Path To Production

This new antenna is becoming a reality and is poised to become
commercially available in 2017 from a company based in
Redmond, Washington—Kymeta. Significant developments
and achievements over the past year have been realized:
•

•

•

Sea: At CES 2016, Kymeta announced a partnership
with Panasonic to bring its revolutionary flat panel
antenna to the maritime market in Q2 2017.
Combining Panasonic’s high-throughput satellite
network with Kymeta’s lightweight antenna design
will enable maritime vessels anywhere in the
world to gain access to cost-effective, high-speed
connectivity for owners, passengers, and crew alike.
Land: Kymeta announced an agreement with
Toyota at the 2016 North American International
Automotive Show to bring Kymeta mTenna®
technology to future cars. Kymeta and Intelsat
proved that on-the-move satellite connectivity
with a flat panel electronically steered antenna was
possible. The team logged over 50,000 kilometers
of uninterrupted, high-speed connectivity in a
demonstration across the United States using a
Toyota 4Runner. Over the course of the journey,
the mTenna technology, embedded into the roof of
the automobile, automatically acquired and tracked
Intelsat Ku-band satellite signals while on the move.
Air: In September, Kymeta and TECOM announced
a Partner Development Program Agreement for the
aviation market. Under the terms of the agreement,
TECOM will incorporate Kymeta mTenna technology
into an aviation-grade terminal to demonstrate
connectivity to a Ku-band satellite, which will
ultimately cut operational costs of aircraft connectivity
by reducing the drag, weight, and maintenance
compared to current aircraft satellite terminals, while
also enabling a level of high-speed, global connectivity
that crew and passengers want while in the air.

•

Proof of Concept: At the 2016 Monaco Yacht
Show, Kymeta demonstrated a world record 2.9
dB additional gain when combining two Kymeta
mTenna antenna subsystem modules (ASMs)—a
testament to the potential Kymeta’s antennas can
provide to connected platforms. The demonstration
also confirmed the low-power consumption of the
Kymeta mTenna technology, drawing only 12 watts
of power per ASM.

From Concept To Reality

As 2017 swiftly approaches and the insatiable appetite
for connectivity goes unmet, the reality remains the same:
connectivity is an assumption, yet is limited and networks
are becoming more congested every day.
Consumers, industries, OEMs and more all expect to
be connected. As new satellite constellations for highspeed connectivity are launched, the reality of ubiquitous
connectivity for everything that moves becomes the next
quantum leap for our industry.
From rail to airplanes to ships and cars—the possibilities
for high-speed connectivity are endless with satellite
technology.
Kymeta mTenna technology will become commercially
available for select markets in Q2 2017 and will deliver on
the promise to provide secure, available, universal and
global connectivity.
Realizing that more and more connected devices are coming
to market, the continued use of cellular/terrestrial connectivity
will limit the potential growth of these technologies into new
areas, such as driver-assisted and driverless automobiles.
As a result, satellite connectivity, with more available
spectrum, higher bandwidth and speeds, combined with a
lightweight, low-profile, non-mechanical antenna, will be the
future of all things connected.
In 2017, Kymeta will continue to make significant
developments within other markets like rail, construction, oil
and gas and mining.
Space is the future, and Kymeta is no longer a proof of concept—
Kymeta is the key to the future of mobile connectivity.
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L-3 Narda-MITEQ

F

By Mitch Haft, Director of Sales

or Narda-MITEQ, 2016 was a most
interesting year—the company completed
the merger of two very significant
microwave companies, L-3 Narda and
MITEQ and through this merger, the company can
focus on providing reliable, technically advanced
solutions for the markets the firm serves.
Merger Details

L-3 Narda Microwave acquired MITEQ in January of 2015.
The goal was to build a world-class RF/microwave component
and systems company and deliver on-time, quality products
to all customers.
In October of 2015, L-3 Narda-MITEQ closed two heritage
MITEQ buildings and merged the business into facilities
in Hauppauge, New York. Also migrated was the heritage
MITEQ company data onto the Narda ERP system. Both
these actions were designed to provide a closer working
relationship between the two organizations to form one
powerful entity.
The surface mount facility and machine shop that the heritage
MITEQ company maintained were sold to local businesses
that now support the firm’s requirements. By closing these
areas, L-3 Narda-MITEQ can concentrate on designing and
manufacturing core products.
Due to these changes, L-3 Narda-MITEQ has been working
on reducing backlog for the past year and is poised to
achieve all on-time delivery goals.
L-3 Narda-MITEQ produces more than 6,000 satellite
communications products each year from the firm’s
world-class facility in New York. In addition, an extensive
production center is maintained in Costa Rica, which
produces components, modules and subsystems.
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Collectively, L-3 Narda-MITEQ has
60+ years of RF/microwave design
experience as well as more than 40
years of experience in SATCOM
equipment for the commercial and
military markets.

Products

L-3 Narda-MITEQ manufactures RF/microwave components
and systems from 1 Hz to 70 GHz. The Narda side of the
company continues to maintain an extensive, in-stock
inventory of passive components, including power dividers,
couplers, attenuators, adapters and terminations.
In addition L-3 Narda Safety Test Solutions produces
leading-edge RF safety monitoring equipment for various
applications—personal size, portable and area-wide.
The MITEQ side of the business continues to supply
RF/microwave active and passive components, including
low-noise amplifiers, mixers, oscillators, synthesizers,
switches, modules, fiber-optic transmitters and receivers,
and spaceborne components and subsystems.
The SATCOM division manufactures dual-conversion
frequency up- and downconverters, block converters,
switchover units, test translators, fiber-optic links, uplink
power controllers, redundant amplifier systems and
custom solutions.
A majority of L-3 Narda-MITEQ’s products provide a
customized solution that is designed to meet the customer’s
requirements. As the SATCOM products use the L-3 NardaMITEQ components within the unit, the company has total
control of the performance—from input to output.
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The L-3 Narda-MITEQ UPC2 Uplink Power Control Unit for SATCOM

L-3 Narda-MITEQ specializes in providing a custom approach
when a standard solution is not available. Using the technical
abilities with the company to understand and solve the issues,
engineering teams leverage vast experience and expertise to
support custom-engineered designs.
Also being used are the combined resources of two excellent
organizations to produce products that customers require.
The newly merged L-3 Narda-MITEQ business enables the
firm to offer many different technical approaches to solve
challenges that are outside the breadth of other companies.
These capabilities make our products technically exceptional
and that ultimately helps customers to reach their goals.

Looking Ahead To 2017

Now that the merger has been completed, the company
is focusing on meeting customers’ needs with even more
innovative solutions.

The firm’s current products are being used in Earth stations across
the globe and the company was selected to supply Ka-band
communications equipment for many different customers who
require specialized, reliable products to meet their requirements.
Ka-band continues to grow as more and more satellites are
designed for higher capacity, and allows operators and owners
to be more competitive in the market. As the Ka-band spectrum
has atmospheric issues, the L-3 Narda-MITEQ uplink power
controller solves diversity and power adjustment challenges
that come with the territory. This uplink power controller unit
can be used for L-band or IF-band attenuation for as many as
10 channels.

Next year starts with the largest IR&D budget in the history
of L-3 Narda-MITEQ, with a major share going to further the
development of Q- and V-band converters, as well as producing
a more cost-effective converter for the C-, X-, Ku- and Ka-bands.
In addition, the firm will begin the year with an improved backlog
position so on-time delivery goals can be met.
Q- and V-Bands, the company’s estimation, will be the next
growth area for the satellite industry, just as Ka-band is currently.
With more and more connectivity, people will demand a better,
faster, more reliable and secure method of obtaining their data
and content. The Q- and V-Bands will offer additional choices for
expansion once the rain attenuation effect has been overcome.
nardamiteq.com
Mitch Haft received his BSEE degree from the University of
Massachusetts, Amherst, and his MBA from Fairleigh Dickinson
University in Rutherford, New Jersey. He is currently the Director
of Sales for the SATCOM division at L-3 Narda-MITEQ located in
Hauppauge, New York.

The primary Earth station products that the company supplies
are frequency converters. Synthesized up- and downconverters
in C-, Ku- and DBS-bands remain the most popular and the up
and down block converters (to L-band) are directly behind them.
MITEQ’s indoor redundant block converters use a patented 1/3
rack assembly to form a 1RU form factor for a 1:1 system and
both indoor and outdoor form factors are supplied to support
different system architectures for Earth station designs.
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MVS USA

T

By Deborah Deffaa, Chief Executive Officer and Founder

his could not be a more exciting time for temporary, highly secure network
the mobile satellite industry.
to transmit votes during the national

Inmarsat’s Global Xpress has officially and fully
debuted and is commercially available around the world.
Iridium is preparing to start launching the satellites that will
comprise their new $3 billion Certus offering.

elections. This effort was replicated
shortly thereafter in Brazil where,
across two rounds of national
elections throughout the month
of October, MVS deployed 1,400
satellite terminals and SIM cards
which were used to collect and
transmit voting data from 16 states,
380 cities and 1,269 localities. With this experience in hand,
MVS intends to continue to expand this area of business to
support democracy events in communications-challenged
countries using the most advanced MSS technologies.

Relatively new entrants such as O3B, OneWeb and ViaSat
are driving innovation across the industry. Continuous
improvements in hardware size, costs and terrestrial
interoperability combined with the incessant and insatiable
thirst for reliable, uninterrupted connectivity within the
commercial, government and consumer markets has
opened new market opportunities for satellite providers
across the spectrum.

Bringing GX to NGOs

For MVS USA, 2016 has been, simply stated, a banner
year. As a company that has traditionally been steeped in
the traditional MSS verticals—maritime and land for both
government and commercial users—this year the company
redefined itself in those vertical markets while at the same
growing the technology portfolio and expanding the firm’s
footprint within the Americas with new offices and in-country
management teams.

For NGOs operating in environments where ‘permanent’
offices are never quite permanent and, at a moment’s notice,
may have to be relocated due to a world event, such as refugee
relocation or tsunami, the element of portability is critical.

The Election Company

In 2016, MVS USA cemented itself as the ‘Election
Company’ following the successful completion of campaigns
in the Philippines and Brazil. The company provided the
connectivity necessary to enable citizens in remote parts of
those countries to register their vote and participate in the
democratic process.
In the Philippines, MVS executed the world’s largest single
MSS event, deploying 7,000 terminals and creating a

This past year, MVS USA recommitted to the NGO market,
introducing Inmarsat’s Global Xpress into the mix of service
offerings. GX provides a unique blend of high capacity
broadband access with portability.

Emergency Response

In the aftermath of a natural disaster, satellite communications
is often the most reliable, if not the only, communications
option for first responders and emergency support teams
on the ground. This past year, MVS USA was once again at
the forefront of supporting relief efforts around the world,
providing communications equipment as well as needed
supplies to places like Ecuador, Haiti and other locations
ravaged by earthquakes or hurricanes.
With global warming and dire predictions of more intense
natural calamities to come, responding to emergency
situations and supporting relief workers will continue to be
an important part of the company’s work. The MVS USA
team will be ready with equipment, supplies and the ability
to provide network support around-the-clock.

FX for Maritime:

Perhaps no commercial industry is more reliant on mobile
satellite communications than maritime. This past year, MVS
USA continued a long heritage of serving mariners and
commercial shippers around the world with the advent and
introduction of Fleet Express (FX), Inmarsat’s new dual band
service providing both the high speed throughput of GX and
weatherproof reliability of FleetBroadband.
84
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in Washington DC, both of which will happen in the early
part of the new year.
Among the most significant initiatives for MVS USA in 2017
will be the expansion and enhancement and its network.
The company is in the process of network re-design and
has made major investments into a new structure that will
migrate to the cloud and ultimately offer seamless, fully
redundant data networking.

From crew welfare to business operations management
to safety at sea, FX has already made a big splash among
MVS USA’s maritime customers who, in 2016, were eager to
become early adapters of this innovative service.

Expanding Footprint

International expansion was a significant hallmark of MVS’
year, with MVS Brazil becoming the first Inmarsat partner to
become a GX VAR for Brazil. GX was tested and demonstrated
successfully for broadcasters covering this past summer’s
Olympic Games in Rio. The MVS team in Brazil continues to
leverage this technology and is seeing major interest from
the utility markets throughout the country.
Elsewhere in the region, MVS expanded its commitment to
South America with the opening of a new office in Bogota
to serve both government and commercial customers in
the country. In November, the company dedicated the new
office with a grand opening ceremony that coincided with
the signing of a major contract with the Ministry of Defense.
The company has been active in Columbia for many
years and has grown to the point where a direct physical
presence was needed to capitalize on the many business
development opportunities and to provide the much
needed foothold in the LatAm region sought by many of
the company’s customers.

2017 & A Glimpse Into the Future

What does the future hold for MVS USA and the MSS
industry? It’s all about solutions—solutions driven by the
company’s network and team. Together, the two offer
endless possibilities.
In 2017, MVS USA expects to continue on an expansion
growth plan in terms of the management team and the
global presence. After introducing GX and FX in 2016, the
company will continue to embrace technology and embark
on a ‘tech forward’ path. The company has already hosted
Tech Forums for partners and customers and will continue to
do so to bring the brightest and most innovative minds and
ideas into one room.
In terms of geographic presence, MVS USA forecasts
continued expansion with plans for the opening of a west
coast office and a strengthening of the company’s presence

Once complete, customers will have access to a private
network within the MVS USA network along with discrete
firewalling and account management tools. Security is on
everyone’s mind, so the new MVS USA network will feature
enhanced security for the entire data network. The core of
the new network will be housed in a new state-of-the-art
facility in Amsterdam with power and redundant racks well
above ground and safe from nature’s conflicts.
With additional capacity and the new network architecture
in place in Amsterdam, MVS USA expects to tackle a new
vertical in 2017—Disaster Recovery storage. Amsterdam is
one of the most attractive locations in the world for Disaster
Recovery given the nation’s political neutrality, absence
of government interference and access to undersea cable
and teleports to every continent on the planet. MVS
will be looking to gain a foothold in this area for US and
international customers.
Finally, another highly exciting aspect of 2017 will be the
launch of MVS USA’s Applications platform. By the middle of
the year, MVS USA customers will have access to ‘Apps’ that
maximize security, speed communications, enhance safety,
manage operations, provide access to remote facilities for
tracking and feedback and more. MVS also intends to offer
games and fun features through its Apps platform, sure to
be appreciated by anyone stuck in a remote location for a
long period of time.
2016 was a year that witnessed advancements, investments
and the introduction of new technologies in MSS. MVS
USA continued to make its mark across a wide spectrum
of industries, providing a range of customized satellite
communications solutions wherever they may be needed on
land or at sea.
With increased reliance on, and acceptance of, satellite
communications and new market opportunities emerging
everyday, the future could not be brighter.
mvsusa.com
Deborah Deffaa is the founder and CEO of MVS USA,
a global mobile satellite services business focused on
expansion of communications around the world serving the
shipping, transportation, international relief, oil & gas, aero,
media and entertainment industries.
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ND SatCom
By Michael Weixler, Director, Product Management and Marketing

N

D SatCom had a number of goals for traffic control, and broadcasting
2016 that included...
companies, with experience and

Increase The Number Of Partnerships

ND SatCom sought to firmly establish itself as an open supplier
and partner. In 2016, new international partners joined the firm’s
group of existing partner companies from the institutional,
military and governmental sectors as sales channels or
technology partners.
Many of these new partners have taken the opportunity to
distribute ND SatCom’s SKYWAN 5G modem to their clientele
on site. Additionally, the unique features of 5G have convinced
product manufacturers to integrate SKYWAN 5G modules into
their own product range, thereby expanding the SKYWAN
portfolio across the globe.

Focus on CBH Vertical

One major focus in 2016 was to demonstrate SKYWAN 5G’s
benefits and TCO savings to service providers in the cellular
backhaul domain using proof-of-concept tests. For example,
the company conducted and successfully completed a live test
in South America under extremely demanding conditions.
The involved service provider, now convinced by this network
solution, has incorporated SKYWAN 5G in other projects. In
addition, a major Asian cellular network service provider is
planning to use 5G as the core component of their commercial
applications. Offering additional verified solutions with Sevis or
XipLink products has also proven helpful.

Installing Reliability In Commercial Markets

ND SatCom has been known for years as a reliable partner
for fail-safe communication solutions for governments, air

competence that benefit the firm’s
customers: for years there has been
no VSAT network failure and only two
customers have reported a single
device failure during the last two years. This is a performance
to be proud of and demonstrates the reliability and the value
which SKYWAN 5G delivers to commercial solutions.

Making Missions Possible

ND SatCom is known in various European countries and
beyond as a reliable supplier and logistics partner for
military ground units. The company supports partners and
end-users through all stages of product incorporation and
for many years thereafter. ND SatComn’s commitment to
design, validate, deliver and maintain a customer’s network
ensures the firm is well prepared for every adjustment and
replacement required—today and into the future.

The Successes Of 2016

ND SatCom defines success as offering the customer
the correct system solution with utmost reliability, all at a
reasonable price. To this end, there is continual investment
in product development to deliver reliable solutions.
Company engineers draw on decades of experience by
using the firm’s own, or third party, products from SATCOM
suppliers to best meet customer requirements.

Regions

ND SatCom’s reach expanded and solidified in 2016—two of
the largest orders were received from the Middle East and
Africa (MENA). Asia and South America were the biggest
source of new customers. In the Brazilian market, Anatel
certification for all SKYWAN modems was received. Europe,
especially the military sector, continued
to be a significant and stable source for
order backlog. In the American market, the
M&C system was updated as a basis of the
MFM solution for controlling Satellite News
Gathering (SNG) vehicles from ABC.

Markets

The latest SKYWAN 5G product is the
universal solution for military networks due
to the unit’s flexibility to equip each node
with the same 5G hardware, regardless of
the role of that node in a mission, whether
as a flyaway terminal, mobile hub or an
anchor station.
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This was successfully demonstrated to the first field-test
users. With continuing development advances, this product
—as well as the terminals developed by its partners—is
becoming even more attractive for the military market.
In the telecommunications and media markets, ND SatCom
developed, produced, and delivered highly-integrated
Production SNGs, customized to order, for HDT, YLE and
Free Lens TV. The company was also commissioned by ORF,
Magyar Telekom and Telekom Romania to install redundant
DBS (Digital Broadcast Satellite) band transmission systems
as well as additional uplinks.
Service providers value the performance and ease-of-use of
the latest generation of VSAT networks, which have already
been demonstrated in customer applications. The excellent
quality of carrier grade/best-in-class VSAT technology is
confirmed by the feedback received, such as “best price/
performance” and “easy to deploy, operate and maintain”.

Products

The SKYWAN 7000 series continues to be the modem for
security-relevant networks with FIPS 140-2 Level 3 and
WGS certifications. Through cooperation with partners
such as Sevis and XipLink, SKYWAN 5G has demonstrated
how it is best suited for connecting cellular infrastructures
to the core network. The bandwidth savings and flexibility
convinced the first customers to invest in the company’s
MF-TDMA modems instead of in pure star-type or even
SCPC technology.
With in-house developed transportable terminals that have
performed convincingly in several projects, ND SatCom is
the manufacturer for a large and well-known Tier-1 system
supplier. Other notable companies are negotiating the use
of these systems, which ensure reliable communication in all
possible climatic zones.
With a dozen delivered Ka2Go antenna systems for the
Eutelsat Newsspotter Service, the firm is just as successful
as with the proven SKYRAY antennas for system integrators.
Currently being finalized is a new generation of antennas—
naturally with Eutelsat approval—and a suitable ACU.

Customer Highlights Of 2016

In 2016, ND SatCom operated as an independent
manufacturer and system supplier with a wide product and

solution portfolio and the customer based was expanded
with cellular backhaul solutions for within global market.
The company established a local presence in Asia/Singapore
and South America. With the new SKYWAN 5G, ND SatCom
launched a commercially attractive product that is suitable
for price-conscious customers and countries with poorer or
less distinct network infrastructure.
With initial successes in the Andean countries, South America
is now served from Rio de Janeiro, Lima and Bogota. With
Asia as a second growth region, we are managing sales
activities and engineering support through a new location in
Singapore. The entire South Asian region is thus supported
directly and through new local sales partners. As a result, we
have inspired many new prospective clients for our product
portfolio since the beginning of the year.
During CommunicAsia, ND SatCom ensured that a large,
on-site team was accessible and responsive to customers.
Since then, the company has held new customer workshops
and specialist trainings as preparations for pilot installations
and live tests.
In September, the firm also handed over the eighth
transportable terminal—on time and error-free—to the
buyer for delivery to their end customer.
In 2016, there were two important development steps
for SKYWAN 5G: the introduction of guaranteed satellite
capacity mechanisms for terminal groups and the expansion
for multiple DVB-S2X outbound links. Both features support
cellular backhaul applications. With DVB-S2X, a customer
can extend their current MF-TDMA network to many ACMenabled outbounds.
At IBC2016 in Amsterdam, a well-known US antenna
manufacturer agreed to integrate SKYWAN 5G into their
brand-new Auto-Acquire FlyAway terminal, thereby further
increasing the reach of 5G.

The Goal For 2017

A successful partner strategy will be continued by ND SatCom
as a supplier of components and systems for military groundunit solutions. The SKYWAN product business via resellers
and as a system supplier for enterprise networks, including
cellular backhaul networks with SKYWAN 5G, will remain the
firm’s goal, complete with dedicated support of all global
commercial customers. Additionally, ND SatCom’s search for
motivated and qualified employees will continue unabated.
ndsatcom.com/

DVB-SX2 system overview.
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Newtec

I

By Thomas Van den Driessche, Chief Commercial Officer

n 2016, Newtec continued to drive continued to be popular among
innovation in its technologies and broadcasters, service providers and
partnerships worldwide.
government and defense customers.

As the satellite industry continues to rapidly develop, the
increase of capacity supply across all markets and verticals
drives new developments and technological breakthroughs.
The combination of innovations in multiservice platforms,
such as very high throughput modems and high-rate
modulation and bandwidth allocation, and the increased
capacity and performance provided by High Throughput

Satellites (HTS) enable service providers to capitalize on
high-value markets such as maritime connectivity and cellular
backhaul. Here, the ability to marry reliability and efficiency
is paramount as operators are under pressure to extend
services in the most cost-effective way while satisfying everincreasing end-customer demand. Additionally, HTS are
instrumental to deliver more traditional VSAT services, such
as broadband and enterprise connectivity, and are becoming
more prominent in delivering broadcast services.
It is exciting to see the Newtec Dialog® multiservice
platform demonstrating flexibility across different markets
for a wide range of customers and applications. Newtec’s
partnership with Panasonic Avionics marked the entry into the
In-Flight Connectivity (IFC) market and was a proud moment
in the firm’s history. The latest release of Newtec Dialog (1.3)
entered the mobility market, while the platform has also
88

Another first was marked with the
release of the MDM5000 Satellite
Modem—the first-ever DVB-S2X high
throughput VSAT modem, targeting
the high-end mobility, trunking and
HTS markets.

New Heights With Panasonic Avionics

D e v e l o p e d
with
Panasonic,
the firm’s new
high-bandwidth
satellite
modem
was
announced
in November and
will be available
across Panasonic’s
mobility markets,
including
air
t r a n s p o r t ,
business aviation
and
maritime.
Panasonic’s Global
Communications
network covers 100
percent of all major
oil & gas hotspots
worldwide,
99.6
percent of aero
traffic routes, and
more than 98
percent of global
maritime routes. Using this network, the modem will enable
consistent delivery of high-speed broadband communications
and digital entertainment services.
The modem can exceed 400 Mbps and will facilitate the
continued layering of HTS and Extreme-Throughput Satellite
(XTS™) over Panasonic’s current global network, expanding
to more than 15,000 MHz by 2017. The modem features
three demodulators for seamless beam switching and

Panasonic and Newtec management.
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simultaneous data and video reception, as well as Newtec’s
Mx-DMA® dynamic bandwidth allocation.

Riding The Mobility Wave

services, as well as its government and telecoms offerings.
Two technology demonstrations of the solution provided
are planned for next year, including CABSAT show 2017.

The MDM5000 saw Newtec’s pioneering reputation
strengthened. Used as part of the Newtec Dialog platform,
the modem can receive wideband carriers of up to
140 MHz, with throughputs exceeding 200 Mbps. On the
return channel, the modem supports SCPC, TDMA and MxDMA, up to 80 Mbps. In addition, the MDM5000 enhances
Newtec Dialog by providing further support for Smallto Medium-sized Enterprises (SMEs), general enterprise
networks, Satellite News Gathering (SNG), government, oil
& gas and cellular backhaul.

More Airborne Modems

Newtec’s latest software version of Newtec Dialog (1.3) also
included new updates for the mobility sector. Release 1.3
features the Dialog Mobility Manager (DMM)—a centralized
process that orchestrates all aspects of beam switching. A
rich set of APIs provides unprecedented control over beam
switching logic, facilitating network load balance, least cost
routing and regulatory compliance.

Weathering The Storm

Overcoming The Digital Divide

A more traditional service enhanced by Newtec technology
is satellite broadband, with Newtec Dialog helping users in
remote areas get online for the first time.

Newtec’s history in defense meant the firm was a natural fit
for the Canadian Department of National Defence (DND),
which selected Newtec to provide the MDM9000 Satellite
Modem (air and ground version)—a ruggedized ATR-size
airborne modem providing High Data Rate (HDR), Beyond
Line-Of-Sight (BLOS) airborne communication between the
airborne platform and the DND ground network. The modem
will be used on the force’s Aurora fleet as part of its Aurora
Incremental Modernization Project Block IV upgrades.
Another highlight was been selected by the Telekom Austria
Group for the upgrade of EUMETCast, their primary dissemination
mechanism for the near real-time delivery of satellite data and
products. Implemented in two phases, an additional 18 MHz
of satellite bandwidth was made available first, with this being
upgraded to 36 MHz by mid-2017. The additional transponder
will be established at Telekom Austria Group’s Aflenz teleport,
with a back-up uplink available at its teleport in the so-called
“Vienna Arsenal” area. Due to the good performance of the
current DVB-S2 service, the second transponder will also use the
Newtec MDM6000 Satellite Modems.

Kacific Broadband Satellites selected Newtec Dialog to help
deliver Internet connectivity, initially, to schools in the Republic
of Vanuatu, with the service set to expand to ultimately
benefit the whole of South-East Asia and the Pacific. Newtec
Dialog was also selected by Avanti to support that firm’s ECO
initiative (ESA PPP). The project will provide affordable satellite
broadband connectivity to 1,400 community sites including
schools, community and health initiatives, governments,
telecom providers, mobile network operators and Internet
service providers in Sub-Saharan Africa.

Growing Across Continents

Last but not least, Newtec plays a major part in Yahsat’s
expansion into new and existing territories and markets
as Newtec Dialog further boosts Yahsat’s coverage to an
additional 19 countries and 600 million users, covering more
than 95 percent of Brazil’s population.

Awarding Moments

Boost For Broadcasters

Multiservice networks also play a key role in broadcast and
the Educational Media Foundation (EMF), which operates
American radio channels K-Love and Air 1 Radio, is among
our new customers. With 500 radio stations across the United
States, Newtec Dialog was set-up at two locations, enabling
geographically redundant broadcast services and allowing
the distribution carrier to be shared with the VSAT forward
link, reducing the space segment required.
Newtec also strengthened the partnership with the Arab
Satellite Communications organization (Arabsat), providing
Newtec Dialog to enhance its Direct-to-Home (DTH)

Growth across all regions was a high point in 2016,
particularly in South East Asia, where the company signed
an agreement with the 54th Research Institute of China
Electronics Technology Group Corporation (CETC54).
This strengthened the relationship between Newtec and
the Chinese market, where CETC54 will use Newtec’s
technology in its newest VSAT systems. The partnership will
enable Newtec to source RF and antenna products for more
elaborate and efficient ground segment solutions.
Newtec’s ongoing innovation and technological advancement
didn’t go unnoticed, with three awards presented to
the company during 2016. Release 2.0 of our MCX7000
Multi-Carrier Satellite Gateway received “Best Cable or
Satellite IP Solution” at the CSI Awards, while our Mx-DMA
technology won “Best Ground Segment Technology” at the
VSAT Global awards. The company also prospered in the
European Business Awards, winning “National Champion”
in customer services. No doubt these accolades will push
Newtec further in the mission to innovate and break new
barriers as the company looks forward to 2017.
newtec.eu
Over the past 16 years, Thomas has been active in the
broadcast and satellite markets. Thomas Van den Driessche
has been with Newtec for nine years and has held various
positions. His latest roles include Sales and Business
Development Director Europe and VP Market Strategy. He is
currently Newtec’s Chief Commercial Officer.
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NOORSAT

F

By Omar Shoter, Chief Executive Officer

or the team at NOORSAT®, 2016 has
been another busy and eventful year—
the company continues to grow with solid
business across the entire Arab world.

Today, the company’s Direct-To-Home (DTH) TV satellites
services reach all Arab viewers across the region and the
firm is extremely positive about current and future business.
Looking at the year gone by, there are several key points to
reflect upon.

Ten Years In Business

Working within this rapidly advancing
region of the world, the company
is considered highly reliable and is
a sought after service provider by
numerous clients. This has lead to a
significant market share for the firm.
In place is a state-of-the-art teleport
and broadcasting center that offers 24x7x365 monitoring
along with a strong customer service team that provides
impeccable support.

2016 has been a special year for NOORSAT—the 10th
anniversary is celebrating ten years of steady growth, an
important milestone in the company’s development.

To date, NOORSAT carries more than 350 TV and radio
channels in Standard Definition (SD) and High Definition
(HD) quality to all Arab viewers across the Arab World.

As the first, fully, privately owned satellite service provider in
the Arab world, NOORSAT has achieved a great deal over
the last decade.

NOORSAT is the only company that offers DTH TV services
on the 7/8 degrees West and 25.5 to 26.0 degrees East
orbital positions; the only two hotspots that serve the Arab
world, through Badr Al Nile® (NOORSAT 7 and NOORSAT
7B satellites) and Badr Al Arab® (NOORSAT 1 satellite).
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There continues to be significant demand for Direct-toHome (DTH) TV services, a core market for the company with
growth being driven by the increase in regional content. In
fact, the company has just completed the first full year of
service on NOORSAT 7B
Adding NOORSAT 7B (7/8 degrees West orbital slot) to
the capacity mix was a milestone moment—this satellite
was launched in August of 2015 to assist in meeting the
increased demand across the Arab region.
The satellite initiated operations on October 1, 2015, and
services were transferred to this satellite from the NOORSAT 7B
gap filler satellite. The satellite is located at the region’s most
watched hotspot and is equipped with an anti-jamming feature
to protect TV channels from potential jamming and interference.
NOORSAT 7B is functioning extremely well and will deliver
services to customers for many years to come.
We have noted new trends for the future. At NOORSAT, the
importance of recognizing our customers’ requirements is
well understand, enabling the firm to be proactive and to
respond to request with agility.
This year, the demand for HDTV channels and low budget,
small text, low bitrate TV channels is being recognized. Both
of these environments require the newest hi-tech technology
available technology in the industry and NOORSAT
constantly upgrades the equipment to cater for this demand.
Businesses also have a great need for connectivity and the
company works with them to ensure that their missioncritical needs are met. Capacities that can serve broadband
access, data applications, VoIP, GSM backhauling, and VSAT
services for private and governmental networks are offered.

In addition, NOORSAT provides connectivity to fiber optic
networks from different parts of the world to the firm’s
broadcasting center.
NOORSAT has also enabled more broadcasters to switch
to HD. This year, many broadcasters are being encouraged
by the company to make the crucial transition from SD to
HD, all to be accomplished seamlessly. NOORSAT’s expert
team can simplify what may seem like a daunting task by
taking customers through the process, step-by-step, and
delivering the highest standard of customer service. When
customers are ready to upgrade, the services they require
can be readily provided.
Looking forward to the future, NOORSAT would like to
continue to strengthen the company’s standing in the
market. As per the firm’s mission, maintaining NOORSAT’s
position will continue to ensure the firm’s position as a
leading satellite service provider in the region, as well as to
ensure the delivery the highest quality customer service at a
competitive price.
Over the coming decade, the company is looking forward
to becoming the premier platform for DTH TV in the Arab
world, to maintain pace with industry developments and to
provide new, hi-tech, satellite-based, associated services.
NOORSAT is proud in the commitment to serve the Arab
world with a wide range of high quality services and excellent
customer relations and look forward to the company’s next
ten years of business successes.
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Norsat International Inc.
By Dr. Aimee Chan, President and Chief Executive Officer

T

he satellite industry continues to see
increased demand, driven primarily by
the backlog of satellite launches, across
all sectors of the market including the
commercial and military markets.

Norsat’s products operate primarily on widely deployed
commercial satellites, C-, Ku-, and Ka-band. However, many
of the company’s products operate on military X- and Kaband satellites, as well as X-band commercial satellites.
Throughout the year, an increase in Comms-On-The-Move
(COTM) design wins, including airborne, land-based vehicles
and maritime applications, was witnessed.
Norsat’s engineering and production teams were busy this
year including building and shipping more than 200 portable
satellite terminals for a major Eurasian defense contractor
that was announced in 2015.
Norsat’s new terminal product offering includes the new 0.9
meter Journey Manpack ultra-lightweight, fly-away satellite
terminal, the new 1.2 meter Rover Light, the new 1.8 meter
SigmaLink light terminal, the 1.2 meter VSAT antenna
bundle, and the .7 and 1.0 meter maritime terminals.
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Market share was expanded by
Norsat in the naval SATCOM
market by providing products with
EMC (MIL-STD-461E), shock (MILSTD-901D) and vibration (MILSTD-167-1) certifications.
WGS certification will be available in Q1, 2017 on Norsat’s
1.5 meter MarineLink terminal. Norsat’s maritime terminals
range from .7 m to 2.4 meters and are available in Ku-, Ka-,
C-, and X-band frequencies.
Throughout 2016, Norsat experienced increased interest
in the ATOM series of BUCs and Solid State Power
Amplifiers (SSPAs). In early 2016, the company started
shipping the ATOM 25W Ka-band BUC (dual commercial
and military band) and also introduced the ATOM 250W
Ku-band BUC. As with the entire ATOM product line, the
25W Ka- and 250W Ku- products are the smallest and
lightest in the industry.
Harris Corporation continued to enjoy the excellent
performance of the ATOM SSPA and in July placed a $3.8
million follow on order for 100W SSPAs. This was the second
phase of a project that Norsat first announced in October
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7040STC 40W switchable BUC for O3b Network ground
terminals. Now O3b customers can use one BUC to
address both O3b frequencies.
The O3b dual-band BUC joins the Norsat dual-band LNB and
offers customers the convenience of dual-band solutions or
the economy of single-band products, a true one stop shop
for O3b solutions.
Norsat is well known as a market leader in Low Noise
Block Downconverters (LNBs). For almost 40 years, Norsat
developed a reputation for quality, reliability and innovation
in microwave components.

Norsat International’s Ku-band 250W BUC (ATOMBKU250).

of 2013. The ATOM series of products continues to provide
long-term value for customers who value great SWaP (size,
weight, and power).
2016 was a big year for the company’s Ka-band products
and Norsat released new Block Upconverters (BUCs) and
Low Noise Block Downconverters (LNBs).
In the early part of 2016 Norsat added the 16, 25, and 40
watt MEDIAN BUC line to our extensive and growing BUC
product portfolio. Designed with performance and value in
mind, the MEDIAN series is positioned between the firm’s
leading size, weight, and power efficient ATOM series of
Block Upconverters and the ELEMENT value series.
Norsat has worked with O3b since 2012 and is a
certified O3b partner for BUCs and LNBs. In May, Norsat
announced the 7020STC 20W dual-band Ka- BUC and

In 2016, the company added more than 10 new LNB products
that included Ku- and Ka- dual-band and triple-band LNBs
to an already extensive LNB product line in order to address
different customer requirements from high stability and low
noise products to value-oriented and multi-band products.
These new products offer premium performance and
reliability and are backed by Norsat’s three-year warranty
and extensive experience as the industry leader in providing
high performance LNBs. With these extensive product lines
across all major frequency bands, Norsat is now the only
manufacturer in the world offering Ku-, Ka-, C-, and X-band
LNBs and BUCs of up to 250 watts.
On the financial front, after three quarters of 2016, Norsat
shows positive revenue growth, increased gross profit
margins, strong net earnings and sustained profitability for
over eight years. Norsat continues to strengthen the capital
structure for future M&A possibilities that are synergistic
with Norsat’s existing divisions.
As Norsat moves forward into 2017, the concentration will be
on a strategy of developing new and innovative products that
are easily customized to meet the extensive requirements
of customers. The firm’s ability to provide innovative and
a diversified suite of customizable products and solutions
continues to be a differentiator in winning contracts.
Norsat will also continue to monitor key trends in the satellite
industry to ensure significant R&D investments are solid and
that the company remains a satellite technology leader for
years to come.
norsat.com
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Paradigm
By Ulf Sandberg, Managing Director

P

aradigm has made strong advances by
providing satellite and communication
solutions across many sectors and
networks and has developed innovative
products which are unique within the industry.

Power Of The PIM

User-Friendly & Smaller Satellite Terminals.

The
PIM,
designed
and
manufactured
by
Paradigm,
facilitates meeting the demand for
mobile satellite terminals which
are quick and simple to setup and
point. The Indoor and Outdoor
PIMs
are
common
terminal
interface controllers for VSATs,
operational on all satellite networks
in any frequency band.

Swarm45 provides the BGAN-like simplicity that the
industry is demanding—but with the speed of VSAT.
The unit’s marketing launch and initial deployment in a
commercial application at the tail end of 2015 created
high levels of interest.

They integrate pointing and M&C along with any industrystandard modem in lightweight and easy-to-use units. The
PIM pointing tool on the ruggedized Outdoor PIM allows
terminals to be pointed without a spectrum analyzer using
intuitive visual and audio cues to guide even unskilled
operators. Also removed is the need for bulky auto-acquire
solutions which can adversely affect reliability.

High on the list is the development, launch and subsequent
excellent market reaction that Paradigm’s new flat panel
Swarm45 has received. The terminal itself stands out from the
competition due to the unit’s ultra-portability, impressively
high data rates and quick and simple deployment.

With feedback from key customers and partners, Paradigm
has been fine-tuning Swarm45’s design throughout 2016
and the result is a truly unique product. Now operational for
more than a year on regional satellites and also approved
for use on Global Xpress, Swarm45 is suitable for a range
of sectors including news gathering, exploration, emergency
response, military and government.

As a Global Xpress (GX) Integration partner with Inmarsat,
coupled with Paradigm’s engineering expertise, integration
of the PIM provides a quick route to the GX market for
terminal manufacturers, a fact already used by Datapath for
their GX Type Approved terminals.

Increasing Mobility For The Maritime Sector

With the increase of Ka- and Ku-band satellite networks
delivering seamless communication across the globe,
Paradigm’s maritime solutions enable secure and reliable
systems to operate wherever they are needed. From
design, installation and commissioning, to testing, support
and training, during 2016 Paradigm partnered and supplied
a number of key projects for maritime customers.

World-Class Testing Facility

2016 also witnessed Paradigm’s new facility open in
Alton, Hampshire, which is being widely used for satellite
equipment testing and training. Well-connected by road and
rail to London and all the main London and other airports,
this facility offers training rooms, equipped indoor test
rooms and outdoor terminal test sites for training, testing
and hands-on practical experience.
The facility provides a broad range of satellite equipment as
well as good visibility and connectivity to satellite services.
Adding value for customers, this test facility does just that.
With Paradigm engineers on hand to assist with any training
and trouble-shooting required, customers have the space
and flexibility to re-create the sort of challenges they can
expect when in the field.
Paradigm’s Swarm45 offering.
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The recent appointment of Stephen Rudd to develop
international business underlines the significance of these
markets to Paradigm. Rudd joins the company from Vislink,
where he was most recently CEO and previously held the
roles of Managing Director of Advent Communications
and headed up Vislink Group’s Asia Pacific operation from
Singapore. Rudd has a successful track record of developing
international business and revenue streams and putting
business plans into practice.

Paradigm’s Outdoor PIM.

Adding Value

Paradigm has always aimed to go the extra mile and 2016
provided to be a fantastic opportunity to demonstrate such
endeavors. Selected to urgently provide multiple VSAT
systems for an EU-funded African project, Paradigm was
able to ensure a reliable and rapid response to this project.
With Europe’s largest SATCOM warehouse, equipment was
consolidated, individually crated and the initial requirement
shipped within a few weeks. Crucially, each system was
custom-crated by Paradigm so that, on arrival, the installation
and setup could happen as quickly and easily as possible. As
the project progressed, Paradigm’s advanced distribution
system allowed the remaining order requirements to be
rolled out as per the customer’s specification.

Showcasing New Technology

Paradigm’s new TV channel on YouTube, ParadigmTV,
was also launched in 2016. Created to showcase the firm’s
ground breaking satellite terminals, this channel marks some
significant steps forward for Paradigm and has become an
excellent source for training and information resources.
Looking ahead to 2017, Paradigm is anticipating another
exciting year.
Demand for the ultra-portable Swarm45 terminal is expected
to rocket, ramping up Paradigm’s manufacturing and
distribution. In turn, this will generate further refinements and
modifications leading to the nexgen of hardware. Increased
mobility and even faster deployment without any specialist
skills will always be the driving force. Additionally, Paradigm
will be acquiring more approvals on more networks and with
more satellite operators.

In 2017, Paradigm also expects to see HTS becoming more
available and more accessible, delivering the speed, the
global connectivity and the reliability which the market
is demanding. Paradigm’s product development and its
integration knowhow will be well positioned to take full
advantage of this advance.

Where Is The Satellite Industry Heading?

The satellite communications industry is no different than
other industries in this modern age. Markets are built on
supply and demand and the telecoms market is in the
forefront of development with users demanding more
bandwidth, faster data speeds and a better communication
experience everywhere, on tap, day or night.
The satellite communications industry is driven by these
models; satellite technology needs to be lighter, smaller
and be able deliver a better feeling for the customer. The
improved ability of pointing antennas using simple methods
and common core hardware has given customers’ more
confidence, allowing the removal of complex, heavy autopointing mechanisms and expensive technical training.
By making the process of pointing an antenna simple and
accurate, and building on this user-confidence, hardware
becomes faster to point, producing reliable results, over and
over again.
The industry has altered its mind-set to favor core, common
hardware for that very reason, with confidence and reliability
extending beyond the end user. Reducing the size of the
equipment has improved the range of applications. Users
can now carry hardware as hand luggage on planes, keeping
the unit in sight rather than trusting the safety of the
plane’s hold or requiring specific air-freighting and logistics
arrangements to be in place before travel.
The future of the industry is seamless mobility using smaller
terminals with simple setups.

With Ka- and Ku-band High Throughput Satellites (HTS)
creating truly global satellite networks of communication,
Paradigm will be aiming to step up the firm’s focus through
the Middle East and Asia.
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Phasor
By David Helfgott, Chief Executive Officer

W

hen I began working with the traditional FSS and new HTS and
team at Phasor, I knew this would broadband NGSO value chains.
be an exciting, challenging and
rewarding journey.
In 2016, Phasor made some key

Now, at the end of 2016, the company is reflecting on what
has been a very strong and promising year. Phasor is proud
of the achievements and, as the commercial launch of our
unique and game-changing electronically steered antenna
draws ever closer, the company can look back on a truly
dynamic year.

A New Concept In Antenna Development

The word ‘game-changing’ is perhaps used a little too
liberally within the industry, but this term does sum up
Phasor’s antenna technology perfectly. The idea of an
antenna has been completely rethought.
Phasor wishes to enable commercial users to access true
mobile broadband, no matter where they are located—on
a high-speed train, in flight on a business jet, or at sea on a
cruise ship. Traditional, parabolic antennas are heavy, bulky
and prone to failure, which leads to costly, inconvenient
downtime and lengthy periods of maintenance.
Phasor’s very low profile, electronically-steerable antenna
products are based on well-established semiconductor
fabrication techniques and enable signal tracking with no
moving parts. The antenna architecture is inherently modular,
which allows the system to be scaled to various sizes and
dimensions depending on the demands of the application.
The system is also conformal and can be integrated to any
vehicle or vessel surface. Whether a train, a ship, aircraft or
another moving vehicle, Phasor antennas can be shaped to
suit any superstructure, reducing drag and giving a much
more aesthetically appealing appearance.

Crucial Partnerships

Broadband flat panel antennas (FPAs) are being held up as
the vital element that will help to create new value across
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strategic partnerships and was also
able to demonstrate the efficacy
of the company’s pioneering
technology.
In March, a partnership was created with satellite and
remote communications services provider Harris CapRock
Communications to develop an electronically-steerable
antenna (ESA) terminal for commercial cruise.
Together, a maritime terminal based on Phasor’s ESA
technology that will be developed that will support High
Throughput Satellite (HTS) Ku-band SATCOM to be
included as part of Harris CapRock’s managed services
offering. This terminal will be ideal for high mobility and
higher bandwidth applications, such as those found in the
cruise market.
The cruise sector communications market is experiencing
rapid growth and the ships of today have unique
connectivity requirements. They combine multiple services,
such as passenger broadband-access, retail, banking
and hospitality, and this places big demands on their
communications infrastructure.
The ability to offer a high standard of connectivity to
passengers on board is a differentiating factor. Therefore,
reliable and expandable broadband connectivity on board a
vessel is imperative.
In October, Phasor announced a Research and Development
partnership with Gogo, a global leader in providing
broadband connectivity solutions and wireless entertainment
to the aviation industry. This partnership will develop the
Phasor antenna for the in-flight connectivity market.
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Successful Transmit Test

In September, the company took a critical step forward in
the productization of an ESA when the transmission of live
HD video over the Intelsat 903 satellite from the test site in
Essex, UK, was demonstrated.
This was the culmination of many months of work spent
carrying out detailed beam pattern measurements on the
system. This took place, in coordination with OmniAccess,
(Phasor’s partner in the Super-Yacht market), in the
company’s near-field and far-field test ranges and ensured
that the dynamic beam forming adhered to the regulatory
requirements for live transmissions.
Following lab tests, the 8-module Tx (transmit) system
(equivalent in aperture area to a 67cm parabolic dish) was
deployed to Phasor’s outdoor test site.
The link was successfully established and ran flawlessly for
more than two weeks. The 8-module system achieved an
impressive uplink performance of 2 Mbps, as defined in
the test plan, which involved transmissions from a moving
platform demanding rapid beam scanning.

spread-spectrum techniques and maintained perfect pointing
with no ASI (Adjacent Satellite Interference) throughout.

Phasor antenna.

Based on the achieved 903 performance, and the known
performance of uplink-efficient HTS satellites, this small
eight-module Phasor array would be able to close return
links of well over 15 Mbps. An aperture equivalent to a 1
meter dish (16 panel system) would achieve a Tx throughput
of more than 60 Mbps.

Meeting Expectations

In the coming year, Phasor looks forward to completing
productization and commercialization processes, to
announcing expanded commercial and partner relationships
and to meeting this dynamic and growing commercial
mobile broadband market with a superior technology and
market-leading product functionality.

The Phasor antenna was able to transmit a full HD video
stream using efficient MODCODs (Modulation and Coding
techniques), avoiding the need for any form of inefficient
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SES Techcom Services

2

By Gerhard Bethscheider, Managing Director

016 has seen SES Techcom Services
continue
implementations
of
its
satellite communication platforms while
also developing innovative and new
technologies around the globe.
SES Techcom Services’ e-health platform, SATMED,
has continued to prove popular with Non-Government
Organizations (NGOs), with two deployments taking place
during the summer months. After the disaster of hurricane
Matthew in Haiti, SES quickly installed its emergency.lu
platform to ensure rapid recovery of communications.
The launch of the SATLAS incubator is assisting startup satellite organizations around the world, while the
firm’s PaCoRa (Passive Correlation Ranging) solution is
continuing to track most of the SES satellites over the
Americas and Europe.
Together with two partners, SES Techcom Services is
continuing to develop all-electric, lightweight satellite
solutions through the Electra project. Additionally, In-Orbit
Testing (IOT) of the Galileo satellite system has been at full
speed throughout the year.

Enhancing Healthcare With SATMED

Continuing the work to improve the quality of life in
developing countries, SES partnered with two more NGOs
this year to further enhance public health by providing the
firm’s e-health platform, SATMED.
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The first deployment occurred
in Benin, in partnership with the
Foundation Follereau Luxembourg
(FFL),
where
SATMED
was
implemented to assist with the
detection and treatment of Buruli Ulcers. Deployed at the
Centre de Dépistage et de traitement de l’Ulcère de Buruli
(CDTUB) in Allada, Benin, the SATMED platform is providing
training tools and assisting data collection and analysis.
The solution is also being used by the FFL to establish a
consultation office at the CDTUB. The FFL is hopeful this
office will improve communication between staff and
patients and raise awareness of Buruli Ulcers and other
tropical diseases.
A month later, the platform was deployed by the NGO
German Doctors at its hospital in Buda, on the island of
Mindanao, to enhance healthcare provision and deliver
accessible e-health services. With more than 200,000 people
in the area, many of whom have no access to medical care,
the SATMED cloud platform is assisting in numerous ways.
Portable devices allow doctors to collect patient data
from remote villages and the text messaging function lets
these patients stay in contact with healthcare workers. The
platform also provides training to local medical professionals
via SATMED’s e-learning solution.

Providing Support For Storm Laden Haiti

SES also continued to provide support in crisis situations. In
October, when a Category 4 hurricane swept through Haiti,
destroying homes and killing hundreds, SES supported the
Luxembourg Government in relief efforts by collaborating
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Shadowing Satellites With PaCoRa

Efficient, cost-effective and accurate, PaCoRa is another
SES solution that has seen success during 2016. PaCoRa
determines a satellite’s position without transmitting an
uplink signal and is another project developed in conjunction
with the ESA ARTES 3-4 program. The solution has been
used to analyze, design, implement and validate a PaCoRa
system in both the US and Europe.
PaCoRa US is currently running in shadowing mode at five
sites across the country and, together with the SES PaCoRa
system in Europe, enables SES to track 80 percent of its
satellites over the Americas and Europe. SES plans to extend
the PaCoRa system to 100 percent, with new satellites
replacing older ones.

Electra On Course
SES Techcom Services emergency.lu in action in Nepal.

with the World Food Program (WFP) as the global lead of the
Emergency Telecommunications Cluster (ETC) by deploying
the emergency.lu platform.
The platform helps to rapidly establish a communication
network in areas that are isolated because of badly damaged
infrastructure, assisting with aid and helping individuals
contact relatives. In Haiti, SES has deployed two kits, one
regular and one ‘rapid deployment,’ and the emergency.lu
satellite capacity covering the region has been upgraded to
support these missions.

Assisting Satellite Start-Ups

The launch of a co-funded project in conjunction with
the European Space Agency (ESA) ARTES 3-4 SATCOMAPPS project in August gave satellite start-up ideas access
to SES resources and services. SES Techcom Services
and partners in the industrial consortium, SatADSL and
Newtec, will help design, develop and test innovative
satellite start-up ideas, including business and technical
mentoring. Following a pilot phase, SES will assist with
recommendations for the future.

2016 also noted the completion of the Electra project’s System
Design Consolidation Review. This project was the result of
a partnership formed between SES satellite manufacturer
OHB and ESA in 2013 to produce an all-electric, lightweight,
commercial telecommunication satellite platform.
Electra is looking to penetrate a niche market in the satellite
industry by providing all-electric satellites that weigh less
than 3,000 kilograms. Following the successful completion of
the satellite’s review, the project is on schedule to complete
the first phase by June 2017.

Galileo In-Orbit Testing

Working alongside the European Union and ESA, SES
Techcom Services’ Galileo In-Orbit Testing (IOT) project has
also continued this year, running two campaigns for the two
pairs of satellites launched by Soyuz rockets in December 2015
and May 2016. The satellites’ payloads have been successfully
tested and deemed fully operational by Redu Space Services
(RSS), SES Techcom Services’ affiliate engineers.
Throughout the year, the continuity of the Galileo services
has also been verified at Radio Frequency level, thanks to
dedicated Signal Quality Monitoring activities performed on
the entire satellite fleet. RSS was involved in the preparation
of the IOT project that saw four Galileo satellites sent into
orbit for the first time, thanks to the Ariane 5 rocket.

Looking Forward

Looking ahead to 2017, SES Techcom Services is confident
the firm will be able to build on the work already started,
while continuing to develop new projects that will help
achieve the company’s mission.
SES Techcom Services will continue to provide efficient and
effective satellite communication technologies across the
world to enrich the lives of billions of people, no matter
where in the world they may be located.
ses.com/techcom
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Sinergise
By Greg Milčinski, Chief Executive Officer

S

inergise is a Slovenian software company
that develops enterprise-level solutions
for managing spatial data, particularly
for support in land administration
and agriculture processes—these solutions
are based on one of the first, world-scale,
distributed GIS editing frameworks, Giselle.
Over 12 years of operations, Sinergise has built solutions
for large governmental clients from all over the world, from
nearby countries such as Croatia, Serbia, Macedonia and
Montenegro to France, the United Kingdom, Azerbaijan,
Moldova, Ghana, Nigeria, Tanzania and Mauritius. Each year,
there are more than two million people who use Sinergise’s
tools and this technology helps to manage more than 50
million property records and more than 500 million euros of
transactions annually.
Sinergise’s mission is to help people around the world
make use of spatial data. This is accomplished by providing
technology for management of real-estate records, using
remote sensing data to maximize efficiency of agriculture
processes, to minimize the damage of natural disasters, or
for leisure, sport and other needs.

2016 has been a special year for
Sinergise. The company has been
working with satellite imagery on
local scale for more than a decade
and the firms was especially excited
when ESA launched the Sentinel-2
satellites to operate within the
Copernicus missions, promising
weekly free and open highresolution data worldwide.
The biggest undertaking in 2016 was a plunge into the Earth
Observation (EO) field with the development of the Sentinel
Hub, which provides unprecedented access to EO data.
Sentinel Hub is exploiting advanced AWS cloud technology
and innovative methods to efficiently process and distribute
data in a matter of seconds without computationally intensive
pre-processing. This results in easy-to-use and cost efficient
ways to exploit the data in any GIS application or integrating
them in web application.
Sentinel Hub removes the major hassle of downloading,
archiving and processing petabytes of data and simply
makes the full and global archive available via web services.

Screen shot of Sinergise’ Playground.
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Scientists and application developers can, therefore, stop
spending time on the boring shuffling of pixels and dealing
with the complexity of remote sensing data and rather focus
on value added services and applications for end-users
instead, such as farmers, disaster relief operators and others.
Sentinel Hub is a powerful platform, capable of a real-time
processing of satellite imagery, focused to Sentinel-2 satellites
but also supporting other (commercial) sources, such as Landsat,
Planet and more.
The service queries the meta-data for appropriate scenes in
the area of interest (filtered by cloud coverage, time period,
and so on), downloads relevant data from the archive,
creates a mosaic and composite and, if requested, renders
EO products such as true color, color infrared, NDVI, etc.
The service reduces the time required to visualize and
exploit the data from hours down to seconds and is exposed
to users as OGC standard web services (WMS, WMTS, WCS,
WFS). Processing is done on original JP2 files, which makes
the service extremely cost efficient.
The latest demonstration of the technology was introduced
during the autumn of 2016 with Sentinel Playground. A
simple to use web application, Sentinel Playground uses
Sentinel Hub technology and gives users, firsthand, the
ability to play around with a complete and daily updated
Sentinel-2 archive. This is a valuable resource for anyone
interested in Earth’s changing surface, natural or man-made.
In October of 2016, Sinergise was honored with the prestigious
Copernicus Masters Award with its “path-breaking satellite
image web service—the Sentinel Hub.” Sinergise came
out on top in the competition’s T-Systems Open Telekom
Cloud Challenge and went on to edge out the winners of
seven other categories for the grand prize. The international
Copernicus Masters prize has been awarded annually since
2011 by AZO on behalf of the European Space Agency.

Key Company Innovations

Sinergise’s disruptive technologies at present include:
•

•

•
•

Geopedia - a cloud based crowd-sourcing GIS tool,
used by more than 1 million users annually, which
contributed more than 20.000 datasets combining more
than 20 million records (geopedia.world)
Spatial and temporal image archive developed to
store TBs of satellite imagery and make it available
to end-users in fast and efficient way in
full resolution
Real-time visualization of multi-spectral data
supports building new Earth Observation products,
such as vegetation indices in a matter of seconds
Near-real time processing chain for satellite
imagery, which makes it possible to automatically
improve quality of satellite data, e.g., positional
accuracy, atmospheric corrections, radio-metric

•

corrections, orthorectification, etc
2D and 3D mapping engine, which uses WebGL
and HTML5 technologies to perform visualization of
spatial data in an efficient manner

A combination of these technologies makes it possible
for Sinergise to build web-based applications managing
extremely large spatial datasets and accessed by tens of
thousands of people at the same time.

The Year Ahead

The volume of data will be doubled in 2017 when another
satellite will be added to the Sentinel-2 constellation.
That means we can expect a new 10 meter, multi-spectral
resolution capture of a location every few days in Europe.
Although the amount of data will grow tremendously in
the near future, Sinergise will continue to provide reliable
customer services.
The company’s hope is that the application of artificial
intelligence to satellite observations will spur new usage of
these data in areas not traditionally addressed with remote
sensing. Having a complete EO data archive on disposal, we
plan to explore the possibilities of using machine learning to
find patterns in the data.
One of the challenges we are facing in 2017 is identifying and
addressing the market for EO data and derived products.
Sinergise’s core business will continue to be the development
of advanced turn-key solutions for the management of spatial
data, mostly for enterprise level clients on governmental
level, and this work will occupy many of the firm’s best skilled
developers. Over the last year, Sinergise has increased the
team size by 60 percent and is hiring additional experts to
sustain the firm’s development and research in the EO field.
Continuous growth is fully expected for 2017.
sinergise.com
sentinel-hub.com
Grega Milčinski, BSc. in Physics, a co-founder and CEO
of Sinergise, has been leading software development
teams for more than 15 years, out of these more than 12
years in the field of land administration. He held roles of
consultant, project manager, business analyst and architect
of land administration systems in Europe (Slovenia, Croatia,
Macedonia, Azerbaijan, Moldova, France) and Africa
(Nigeria, Mauritius, Ghana). BSc. in Physics and additional
general management program education proved to be
a good combination of problem solving and managerial
skills to benefit company’s customers, making it possible to
successfully finish a number of projects. He authored and coauthored several papers in the field of IT, land administration
and agriculture policy.
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SSL (Space Systems Loral)
By Rich Currier, Senior Vice President, Business Development

2

016 was a record year for SSL as the
company completed and delivered more
spacecraft in a single year than ever
before, experienced the successful launch
of the first four Low Earth Orbit (LEO) satellites
that were manufactured in the company’s new
dedicated smallsat manufacturing facility,
initiated production on the firm’s first allelectric satellite, and participated in an everincreasing variety of space exploration and
robotics missions.
2016 was also a year of recognition for John Celli, the
President of SSL, who received three prestigious awards
and, once again, one of our young engineers was honored
as a future industry leader.

Launches

SSL’s greatest challenge this year was also one of the
firm’s greatest successes. There have been eight, SSL-built
geostationary (GEO) satellites launched as of this writing and
five more are scheduled to launch by the end of the year. This
outstanding achievement represents the most commercial
GEO satellites launched by any satellite manufacturer this
year and this may well be an all-time record for the industry.
Meeting this rigorous schedule while maintaining SSL’s
uncompromising quality standards required strong team work
as well as close collaboration with customers and suppliers.

This schedule also demonstrated the
success of SSL’s program to streamline
processes and improve factory flow.
These satellites provide a great
variety of services for many regions of
the world.
In 2016, SSL delivered more satellites for the Asia Pacific in
one year than ever before, with three GEO launches for the
region; two for Japanese satellite operator and multi-channel
payTV broadcaster SKY Perfect JSAT (SJC), JCSAT-14 and
JCSAT-16, and one for Indonesian Bank BRI (BRIsat), the
world’s first bank to own and operate a communications
satellite. Additionally, a third SSL-built satellite for SJC has
already been delivered to the Arianespace launch base in
Kourou, where the satellite is scheduled for launch before
the end of the year.
While all of the satellites SSL deliver serve an important
purpose, Sky Muster™ II, which was launched in October for
nbn, Australia’s National Broadband Network, may have the
most noticeable positive impact on people’s lives.
Working together with Sky Muster™ I, which was also built
by SSL and launched in 2015, the satellite provides essential
services, such as telemedicine, video-conferencing, and
distance education to Australia’s most difficult to reach
citizens, including those in remote areas and offshore
islands. Between the two satellites, the service is planned
to connect more than 400,000 users to high speed Internet.
Satellites launched as of November included...
•
•
•
•

•
•
The SkyMuster™ II satellite at SSL’s manufacturing center.
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Sky Muster™ II
o Launched in October: High Throughput Satellite
(HTS) for Australia
4 Terra Bella SkySats
o Launched in September: Four LEO Earth 		
Observation satellites
Intelsat 36
o Launched in August: Media and content 		
distribution services for Africa
JCSAT-16
o Launched in August: Video distribution and
data transfer communications for Japan BRIsat
o Launched in June: Dedicated banking 			
connection services for Bank BRI in Indonesia
EchoStar XVIII
o Launched in June: Broadcast service for
North America
Intelsat 31
o Launched
in
June:
Broadcast
services
in Latin America
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•
•

JCSAT-14
o Launched in May: Communication services for
the Asia Pacific
EUTELSAT 65 West A
o Launched
in
March:
Video,
data,
and
broadband services in Brazil and Latin America

Contract Awards

In 2016 SSL also began production on a number of new
spacecraft, including six LEOs that will be used for Earth
Observation (EO), a smallsat LEO for an undisclosed
customer and a prototype Ka-band LEO satellite for Telesat.
In terms of geostationary satellites, the company announced
a contract for EUTELSAT 7C, which is an all-electric satellite,
and a contract with Intelsat for Intelsat 39, which is a high
power satellite that will provide broadband networking and
video distribution services.
SSL was also selected by SiriusXM to provide two very
powerful satellites for its fleet, SXM-7 and SXM-8, which will
help ensure continuous and reliable delivery of SiriusXM’s
audio entertainment and data services to more than 30.6
million subscribers across North America.

Partnering For Innovation

2016 was also a year of innovation at SSL. The company
teamed with customer Eutelsat to demonstrate Q/V-band
on orbit. Use of these Extremely High Frequencies is
expected to enhance the performance of the nexgen of High
Throughput Satellites (HTS) by increasing the throughput of
the gateways to the satellite. This will enable significantly
more bandwidth to be available for users and it allows the
number of gateways to be reduced, helping drive down cost
per bit per second.
SSL also teamed with Eutelsat on the first all-electric satellite,
EUTELSAT 7C. SSL was one of the first satellite manufacturers
to successfully integrate electric propulsion into the firm’s
satellite designs with the first electric thruster launching in
2004. There are currently 26 SSL-built satellites with electric
propulsion on orbit, and more than half of the satellites in
the company’s manufacturing queue are designed to use
electric propulsion. EUTELSAT 7C leverages this heritage in
an all-electric design.

Space Exploration & Nexgen Missions

In 2016, SSL also announced contracts for a number of
US government missions. These include the Dragonfly
mission to develop on orbit robotic satellite assembly, the
Asteroid Redirect Robotic Mission (ARRM) to conduct first
phase design studies for a spacecraft that can travel to
an asteroid, remove a boulder, and redirect that boulder
into a lunar orbit to prepare it for a visit by astronauts in
the 2020’s, and the Ixion Initiative to evaluate conversion
of rocket upper stages into human space habitats for the
NASA NextSTEP-2 mission.

SSL is also providing two complete robotic arm systems to
the Defense Advanced Research Projects Agency (DARPA)
for that agency’s Robotic Servicing of Geosynchronous
Satellites (RSGS) program, and is the industrial partner with
NASA’s Jet Propulsion Laboratory (JPL) for a proposed
NASA Discovery Mission to explore the metal asteroid
called Psyche.

Honors & Awards

This was a special year for SSL’s president, John Celli, who was
honored by several industry organizations. He was inducted
into the Society of Satellite Professionals International
(SSPI) Satellite Hall of Fame as well as the Silicon Valley
Engineering Council (SVEC) Hall of Fame, where he takes
his place among many legendary Silicon Valley engineering
leaders. In November, after delivering a keynote address at
the World Space Risk Forum conference in Dubai, he was
presented with that organization’s Outstanding Service to
Industry Award.
SSL is known for the firm’s supportive environment for
young engineers and has a record of seven exceptional
young professionals receiving the SSPI’s Promise Award at
the Future Leaders Dinner in New York. This year the SSPI
recognized Jennifer Dawson, director of marketing and sales
at SSL, as a young professional destined to be an industry
leader in the future.

Looking Forward

To maintain the company’s position as a leading provider of
innovative satellites and spacecraft systems, SSL is focused
on advances that shorten design cycles and increase the
value of its products and services.
The company brings Silicon Valley innovation to systems that
enable the firm to better explore the universe and to help
satellite operators grow their businesses. SSL is continually
developing new technologies with a focus on flexibility and
standardization for commercial operators and the company
brings powerful solar electric propulsion systems, advanced
robotics and new rideshare opportunities to the greater
space community.
2016 was a bright year for SSL and the company looks
forward to continued growth in 2017 and beyond.
sslmda.com
Mr. Richard Currier is Senior Vice President of Business
Development at SSL, a leading provider of innovative
satellites and spacecraft systems. Mr. Currier is responsible
for the strategic marketing of SSL’s products and services in
its pursuit of growth and global market leadership worldwide.
He is a seasoned satellite and telecommunications executive
with more than 23 years’ experience in leadership and 34
years’ experience in satellite and wireless communications,
technology, and information systems.
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Swedish Space Corporation — SSC

S

By Stefan Gardefjord

SC was founded during a time where
space operations was still characterized
by pioneering individuals and a spirit of
discovery—space was basically unknown
and unexplored territory.
When SSC was founded in 1972, the development within
space was largely run by states and governments who wanted
to move the boundaries of what mankind could accomplish
and make new scientific discoveries. Europe’s entry into
the space age and SSC’s heritage emerged from scientific
missions and peaceful purposes. Sweden’s geographic
location was part of the foundation of SSC and Esrange
Space Center, in Kiruna, Sweden, and early on became a
vital actor within the European space infrastructure.
SSC is a unique company with corporate objectives that
extend beyond the typical metrics of increased market
share and profit margins. As a wholly owned company of
the Swedish State, SSC has two distinct assignments from
the owner with clear inter-dependencies; one that is purely
commercially oriented and another that is science and
research focused.
1) SSC’s commercial assignment is a traditional
business model where advanced space services
are delivered across the globe to customers
in the commercial, government and defense
sectors with set financial goals. The commercial
assignment is carried out by Satellite
Management Services and Engineering Services.
The company’s vision is to become the leading
global provider of advanced space services.
2) SSC also has a perhaps lesser known, yet
vitally important, public assignment. In this
role, SSC delivers services to mainly the global
science and research community, including
the operation and further development of the
Esrange Space Center. There are clear targets
on quality and capacity utilization. Quality is
measured by a quality index as perceived by
the customers and users and the firm’s target
is to reach at least a very good/excellent
customer satisfaction.
SSC’s target for capacity utilization is set
to at least 70 percent of full capacity, also
providing capacity to continuously develop and
enhance our capabilities at the Esrange Space
Center. This public assignment is carried out by
the Science Services’ teams at Esrange Space
Center and in Solna, Sweden.
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These two assignments provide
valuable services to customers and
the business operation is based
on shared skills, competencies,
technology and capabilities as
well as capitalization of common
infrastructure and critical group
functions that form a mutual interdependency between the two
assignments.

Global Reach, Global Presence

In 2016, SSC’s global footprint spanned the globe, with
infrastructure in 22 locations in 12 countries, a team
consisting of more than 500 employees from more than
25 nationalities.
This year, SSC adjusted to the market and made increases
in some service offerings while offloading others. The result
is an extensive portfolio that includes launching sounding
rockets and high altitude balloons, providing engineering
services to leading European and global space organizations
and providing satellite ground network services using the
company’s Universal Space Network.

From Celebrations To Appointments

In 2016, SSC celebrated its 44th year in business with several
noteworthy highlights while also addressing challenges to
ensure the firm is well positioned for another 44 years.
Fifty years ago the first sounding rocket was launched from
the Esrange Space Center. Back then, Esrange was actually
a part of ESRO (European Space Research Organization),
the predecessor of ESA. Hence, Esrange Space Center
celebrated the firm’s 50th Anniversary this year (see
anniversary article earlier in this issue of SatMagazine).
During the course of the
year,
SSC
announced
three key senior executive
changes. First, our Board of
Directors announced that
Mrs. Monica Lingegård was
elected chairman of SSC’s
Board of Directors. SSC
is entering a new phase,
where the demand for
delivery of advanced space
services on a new global
commercial
market
is
increasing. Having Monica
as the Chairman will create
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A launch from Esrange
Space Center.

opportunities for SSC to meet these emerging needs. She
has more than 20 years of experience in senior management
positions, including multiple CEO positions. She also has a
consultant background in IT and management consulting.
In 2015, Monica received the Swedish award as “CEO of
the Year.”
Mrs. Maria Palm from L.E.K. Consulting LLP in London was
elected as a new member of the Board. Mr. John Stuart, who
has been an external member of SSC’s Board of Directors
since 2013, has stepped down from the board and taken
on the role as SVP Sales & Marketing and member of SSC’s
Executive Committee. John’s career in the space industry
spans more than 30 years and he most recently served as
Vice President for Business Development for COM DEV
International. The operational highlights and challenges
of SSC’s public and commercial assignments were also
noteworthy during 2016.

Highlights and Challenges

In October 2016, space leaders from around the world
attended the 50th Anniversary festivities that included
briefings, tours, an executive roundtable, and a gala dinner.
While all applauded Esrange’s past, time was also taken to
examine the challenges of the future.
Esrange will continue to be modernized, especially the
infrastructure and technology that supports sounding rockets
and balloon operations. In addition, SSC has made great
strides this year toward creating Europe’s first dedicated
smallsat launch capability at Esrange Space Center. This
initiative is called SmallSat Express and the first launch is
projected for 2021.
The launch capability is designed for sun synchronous orbits
and with smallsat payloads of 1 to 200 kg. In October, 2016,
the Swedish Government’s lead Investigator, former Vice
Prime Minister Mr. Jan Nygren, recommended that the
Swedish Government supports this important new capability
for access to space.
In April of 2016, SSC unveiled SSC Infinity, a new ground
operations service that offers customers full flexibility for

small satellites and constellations. The new endeavor aims
to lower costs while providing reliability to the smallsat and
CubeSat market.
SSC has begun installing new, small aperture antennas as
part of the firm’s Universal Space Network expansion. Recent
growth in new, smallsat and constellation-based space
applications throughout the world has driven the need for a
new approach to ground segment operations. The new SSC
Infinity Service, coupled with the future SmallSat Express
launch capability, will provide the smallsat market with cost
effective and innovative solutions to meeting their on orbit
and ground needs.
This year, SSC invested a lot of time and effort in streamlining
the operational business model and organizational structure.
The company also worked hard to determine ways of
better working together with higher market and customer
orientation with an emphasis on increased efforts on sales
and marketing.
To enable these goals, SSC’s Satellite Management Services
(SaMS) division globally integrated their operations and
business practices. To ensure the focus remained on
customer needs and stayed abreast of global markets, the
company’s SaMS division was organized into three regions
(Americas, EMEA, APAC).
Furthermore, in the US, the company’s legal entity was
renamed from Universal Space Network to SSC Space US. In
concert with this, SSC wanted to show respect to Astronaut
Pete Conrad, the third man on the moon and also the founder
of the US business, by renaming the global infrastructure of
satellite ground stations—“Universal Space Network.”
SSC’s Engineering Services has built a strong position with
key expertise closely engaged in Europe’s leading space
programs. The company has supported a number of ESA
and DLR missions. In September, 2016, SSC celebrated,
along with the world, the great work performed by ESA’s
Rosetta Mission. SSC participated on this program and when
that program came to the expected end in September, that
was a bitter sweet day for those at SSC.
In conclusion, 2016 has been highlighted by significant
accomplishments, the introduction of new services for an
emerging space market, and the culmination of support
for historic missions. This year has also been defined by
new leadership and refined organizational structures and
business practices.
The sum of all of this is a global team of professionals that
are excited every day to help SSC achieve its one ultimate
mission—helping Earth and all citizens to benefit from space.
sscspace.com

Esrange Space Center’s 50th Anniversary gala celebration.
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TeamCast
By Christophe Trolet, Head, Satellite Business Unit

F

or TeamCast’s satellite activities, the year
2016 has been extremely fruitful as a result
of the company’s strong and continuous
investment in product development and
the firm’s unique expertise in digital modulation
and analog RF processing that was inherited
from TeamCast’s multi-carrier modem activities
over the past 20 years.
First, introduced was TeamCast’s end-to-end DVB-CID
solution on the market: this technology garnered an award
at NAB 2016. DVB-CID is the standardized key feature that
helps satellite users and operators to quickly solve satellite
interference problems that is also called Carrier_ID.
TeamCast’s DVB-CID full solution is based on VYPER, a
state of the art and up-to-date satellite modulator which
includes the DVB-CID feature for the transmitter side and
on CID Receiver, an advanced and top performances
satellite demodulator which embeds a CID decoder for the
reception side.
VYPER has been available on the market for several years and
is now recognized for quality and the wide range of features
by many broadcast truck operators as the best choice for
establishing 4K live feeds—VYPER is installed in many such
trucks that are used for sport and cultural events.
The company’s CID Receiver is becoming the receiver
reference to validate DVB-CID and has already been
adopted by key satellite operators such as Eutelsat to check
and validate the feature.
Thanks to TeamCast’s high quality range of products,
satellite users can manage and prove that they are compliant
with this new requirement that is now becoming mandatory
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by regulation. The firm’s DVB-CID
solution works well, is cost effective
and is meeting with great success in
the USA contribution market.
Secondly, TeamCast has developed and introduced a new
satellite modulator called TYGER—the first High Throughput
Satellite (HTS) modulator—the company may even say a
Very High Throughput Satellite modulator.
TYGER offers rates of up to 480 Mbaud over a 500 MHz
transponder. This means up to several Gigabits/s, in full
compliance with the latest DVB-S2 and DVB-S2X standards.
As TYGER also meets the requirements of the DVB “Annex
M,” the unit is also capable of mixing services (broadcast
and broadband) over the same satellite carrier.
Furthermore, to maximize capacity and spectrum efficiency,
TYGER natively includes two additional features: the use of
the latest encapsulation algorithm called GSE to enable a
more efficient IP transport for demanding IP based services,
and an up-to-date ESP technology (for Enhanced Satellite
Pre-correction), which contributes to maximize the useful
payload over a given transponder bandwidth.
Another key achievement in 2016 is the company’s selection
for being part of the Magellan Project. The Magellan project
is conducted by the French Space Agency (CNES) and
involves several international leaders of the satellite industry,
namely Thales Alenia Space. The focus of the project is the
building and testing of the ground segment for an advanced,
broadband and broadcast access network.
Using HTS, the project is investigating and testing very
high-speed Internet access and broadcast services to areas
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TeamCast’s CID receiver awarded Best Of Show at NAB2016.

of the direct link modulation section of the broadband
access network.
2016 has been a year of strong growth for TeamCast’s
satellite business unit and the company foresees many
excellent opportunities for business growth in 2017, with
many opportunities opened through the firm’s recent
product introductions, which are most definitely responding
to market expectations.
teamcast.com
TeamCast’s CID receiver set-up at Eutelsat.

where no high speed ADSL or fiber is currently available for
technical or cost reasons.
TeamCast is going to provide the HTS modulation—based
on the firm’s latest TYGER wideband modulator—as well as
the digital pre-corrector of the linear and non-linear elements
of the complete transmission chain.
Specifically, the 500 Mbaud capability and the DVB-S2X
/ Annex M / GSE features of TYGER will be at the heart

Christophe Trolet is managing the TeamCast Solutions
Business Unit which is in charge of the Satellite and Wireless
Markets for TeamCast. He graduated in 1995 from PolyTech
Nantes (France) where he achieved an engineering degree in
electronics and computer science.
He started his career in 1996 for Harris Broadcast Division as
R&D engineer and quickly moved to a project manager position
where he conducted several DAB and DVB-T development
programs until 2000. Then, Christophe took a Harris marketing
position in 2000 to lead the marketing of digital terrestrial TV
products for the European and Asia markets. He joined the
TeamCast startup company in 2003 as the sales manager and
in 2010, he set up the TeamCast Solutions Business Unit and
established worldwide recognition for TeamCast for innovative
satellite transmission products in only a few years.
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Teledyne Paradise Datacom
By Tony Radford, Vice President, Sales and Marketing

A

personal view regarding the events
of 2016... just like any manager in
the industry whose title contains
‘marketing, I start each day perusing an
inbox that’s overflowing with ‘SATCOM news
nuggets’—tidbits of trivia designed to keep
me abreast of what’s going on in the industry
(or what isn’t going on). And like every year
that has preceded this one, there’s a regnant
technology or trend that sparks debate.
Last year, the topic de jour was Ku-band versus Ka-band
HTS satellites and the benefits of one over the other. This
was a passionate debate, though I’m not exactly sure how
it ended.
This year, all the hype seems to be directed towards LEO/
MEO and the ‘mega-constellations’ that threaten to shroud
our planet with little disposable satellites spewing Internet
or watching us from above with high-resolution sensors.
It used to be that our only real fear from space was the
depletion of the ozone layer or an encroaching asteroid.
Now we’ll have to be worried about being hit by falling
satellite parts when these spinning gizmos start colliding
with each other.
I’m told that these thousands of little LEO birds, swarming
the planet like mosquitoes at a Louisiana picnic, will launch
the ‘renaissance of SATCOM’ by flooding the market with
dirt-cheap spectrum.
This is the first time I’ve heard ‘SATCOM’ and ‘cheap’
used in the same sentence, but I guess there’s a first time
for everything.

I suppose I should be encouraged
by these predictions, being that I
make my living selling components
necessary to access satellites—
regardless of how close they are to
the ground.
I must say that 30-plus years’ worth
of experience causes me to pause
before jumping on the bandwagon of any ‘directionaltering’ technology. This wouldn’t be the first time that a
new platform was badged a ‘game-changer,’ but ultimately
failed to meet expectations.
Personally, I think that these visions of grandeur perhaps
prelude what the industry will eventually become, and such
visions tend to confuse operators vying to adopt the best
technology—and that results in delayed purchase-decisions
for the here and now.
Add to that the fact that the global economy as a whole
hasn’t thawed much in 2016, and why should it? Many of the
ills that plagued measurable growth last year simply refuse
to go away.
Money is still scarce, oil is still cheap, many foreign currencies
are still deflated and ruinous assaults in the Middle East show
no signs of abatement. With so much turmoil, it’s getting
harder to see the forest for the trees.
In an attempt to enhance my own situational awareness, I
chose to consult the ‘research professionals’ and purchased
one of those high-dollar industry reports on the SATCOM
ground station market—a segment that’s dear to my heart.
Sure, the report was expensive, but I figured my ROI would
come in the form of some new statistical data I could use
in my internal market reports, data that I could footnote as
‘certified’. The MBAs back at Corporate love that!
I was anxiously braced for enlightenment when I opened
it, but unfortunately, the information contained therein was
essentially useless.
It’s not so much that it was written on a 3rd grade level (even
I write on a 5th grade level), but it was clear that most of their

Teledyne Paradise Datacom High Power SSPA.
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Teledyne Paradise Q-MultiFlex ‘Hub-in-a-box’.
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Teledyne Paradise Datacom Q-FLEX satellite modem.

For example, procurements of products that support the Oil
& Gas telecoms market are a bit tepid for now, but those
for mobile Internet access, Earth Observation and Satellite
Gateways—not so much. There are always lucrative targets
for product manufacturers to exploit if that company’s
portfolio is broad enough.
At Teledyne Paradise Datacom, I think we’ve done a reasonably
good job of aligning our wares with prevalent trends.

Teledyne Paradise Datacom Outdoor PowerMAX SSPA Systems.

published data was derived from the smoke that was blown
up their keisters by some of my esteemed industry peers.
After reading it, I thought that maybe I should write my own
industry report. It would probably be equally useless, but it
would certainly have flair and my growth projections might
be a bit more believable.
During a year when most industries’ news was squelched by
our focus on US national politics, SpaceX and Blue Origin
were grabbing headlines with videos of successful post-launch
landings that looked like clips from a Buck Rogers movie.
Okay, some of the failures were pretty spectacular too, but
there’s nothing like seeing a returning rocket still standing
after the smoke clears.
One thing that makes our industry great is the fact that it’s
profoundly diverse with respects to applications—or markets.
When one segment is down, another is likely experiencing
a growth spurt.

On the RF side, our Engineering team has developed design
tools that allow us to model products for unique applications
in short order. By incorporating our own combining networks,
we’re able to tailor amps to specific pass-bands while
managing losses to achieve thousands of watts of output
power. A combination of GaN and GaAs architectures allows
us to address virtually any requirement.
Our modem engineers are also constantly raising the bar,
particularly in terms of IP throughput and spectral efficiency.
The company’s miniaturized Q-Lite, with its cutting edge
performance, extreme-environment packaging and low
power consumption has allowed us to push into the highdata rate mobile market and is now being incorporated in
airborne, man-pack and flyaway terminals.
With respects to the industry’s needs for SSPAs and modems,
Teledyne Paradise Datacom is about as prepared as can be
for what awaits us in 2017.
The usual smoke that clouds visibility into what we should
expect in the new year is now thicker than ever, with a new
Trump presidency and a presumably cooperative House and
Senate poised to take charge.
For the first time in the last several years, I’ve got a feeling
that things are about to get extremely interesting!
paradisedata.com/

Teledyne Paradise Q-Lite satellite modem.

Teledyne Paradise 5RU GaN SSPA.
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Telenor Satellite

T

By Julian Crudge, Divisional Director, Network and Data Services

his has been another exciting year
for Telenor Satellite, starting 2016
with a new name that reflects the
company’s increasingly broad satellite
communications portfolio.
Telenor’s new satellite, THOR 7, represents a milestone for
the company and has recently completed the first year of
operation. Against the backdrop of a market that is constantly
evolving, Telenor Satellite is working to ensure that the
nexgen demands of the firm’s customers are consistently
being met... and exceeded.
In May, the company was extremely proud to launch the
THOR 7 Ka-band mobility service. After more than a year
of thorough testing, Telenor is delivering services on the
highest performing satellite payload designed specifically
for the maritime market.
Demand for connectivity on board vessels of all types
has accelerated exponentially in the past few years
and expectations are now higher than ever previously
experienced. Use of Internet Protocol (IP) on board vessels
has transformed the operational environment.

Applications such as broadband
Internet
access,
VoIP,
video
streaming, email, and access to
corporate networks are all seen as
priorities for shipping companies
to run an efficient service and to
improve life on board for crew.
High performance and reliable
connectivity is an essential element
on board any vessel today and THOR 7 was designed to
meet and exceed these requirements.
Broadband demand at sea is booming, as people are used
to accessing their favorite sites such as Facebook, YouTube
and Skype, no matter where they are located. The demand
for connectivity for the ferry and cruise sectors is huge
because of this demand, let alone other commercial sectors
requiring similar services, and THOR 7 provides a solution
for this ever-increasing demand by consumers.
The satellite serves the busy shipping lanes of the North Sea,
the North Atlantic/Norwegian Sea, Baltic Sea, Black Sea,
Caspian Sea, Red Sea, Persian Gulf and the Mediterranean.
THOR 7’s HTS payload offers 6 to 9 Gbps throughput with
25 simultaneously active spot beams.

The launch of Telenor Satellite’s THOR 7 satellite.
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Supported by the iDirect Velocity Platform, THOR 7 offers
automatic and seamless spot-beam handover, assuring
continuous connectivity across the entire satellite footprint,
delivering cost-effective solutions and higher speeds for
users who operate with smaller antennas.
The THOR 7 service has certainly been the highlight of this
year at Telenor Satellite. However, as to the future, the
company feels there are certainly some challenges ahead
that will have to be addressed.

Consolidation Concerns

There are substantial consolidations underway within the
satellite industry. Consolidation, to an extent, can be a good
move. However, with a large number of companies recently
acquired, there is anticipation as to which companies will be
next and whether this is, in fact, positive or negative news for
the satellite industry and end users, namely, the ship owners.
The result of consolidation could proceed in two ways.
Consolidation could result in more innovation and better
services through increased investment and a pooling of skills
and resources. However, consolidation could also lead to
increased prices, due to the reduced level of competition in
the market.
This consolidation could also be a result of the industry
growing up, maturing and evolving, as within any industry.
The process could be moving along a similar path to the
evolution of the mobile phone, where, through consolidation,
a product was developed that was reliable, simple to use,
future proof and compatible across the globe.
The consolidation that Telenor is witnessing within the
industry today could also be a result of too many small
providers competing with one another and offering similar
products, yet failing to make enough profit to invest, grow
and innovate. This, in itself, is not healthy for the progression
of the industry.

The additional question that needs to be asked is whether
or not there will be vertical integration. Will the traditional
satellite operators be forced to purchase resellers and value
added resellers, collapsing the supply chain in order to
commercialize their new satellites and to secure their route
to market?

HTS: Speed Of Adoption

The demand for better connectivity is certainly present;
however, are shipping companies embracing the new
technology quickly enough? The industry is renowned for
being conservative, but now needs to be more contemporary
in order to change more quickly to benefit from the advanced
technology and develop fresh methods of operating.
After the THOR 7 Ka-band service launch, Telenor already
has more than 130 maritime terminals on the firm’s network
delivering up to 20/3 Mbps of guaranteed bandwidth from
60 centimeter antennas, and more using 1 meter antennas.
This is a quantum leap in bandwidth when compared with a
typical 1024/256 kbps, or 512/128 kbps connection.
The message is slowing getting through to the industry—
shipping companies must become aware of the benefits
these new technologies now allow. Companies must also
review the way in which they operate to receive the most
benefits from the new technologies.
With constant pressures on ship operating costs, shipowners and management companies need to embrace the
advanced knowledge that is being applied to SATCOM and
roll the applications and services to all of their vessels to truly
benefit from the new, available communication sciences.
As far as 2017 is concerned, Telenor Satellite looks forward
to continuing delivery of the firm’s Ka-band services on
THOR 7 and to meeting the varied needs of the maritime
community. Telenor Satellite will also be watching with
great interest the progress of the industry, which is currently
poised for great change.
telenorsat.com/
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Thuraya Telecommunications Company
By Bilai Hamoui, Chief Commercial Officer

T

he finalization of FUTURA, Thuraya’s
nexgen constellation plans; launching the
world’s only dual mode, dual SIM satellite
phone; and the arrival of the company’s
first terminal to work in North America made for
a memorable, disruptive and fascinating year.

For Thuraya, 2016 will always be remembered as a year
of innovation, paving the way for a transformative and
revolutionary future.
Thuraya’s future—FUTURA. Thuraya will become a “onestop shop” for L-band, HTS, IoT, and GSM, offering an
unparalleled portfolio of mobile products, applications
and services. Thuraya will extend its geographical reach,
move into new market sectors and launch new services
and devices.
While continuity is assured with both existing satellites,
the L-band network will be enhanced significantly with the
planned launch of nexgen from 2020. Thuraya will focus on
delivering high mobility services both in existing core and
newly accessible markets and will innovate, disrupt, and
redefine across land, sea and air.
Earlier this year, the firm promised to unveil initiatives
that will push the innovation boundaries in satellite and
terrestrial convergence further, and that promise was kept.
The company launched the best satellite phone in the world,
the Thuraya XT-PRO DUAL, which delivers unprecedented
flexibility, transforms usability and choice, and meets rising
demand for convergence.
XT-PRO DUAL users can move seamlessly in and out of
terrestrial coverage, enjoying connectivity everywhere. Opt

for a Thuraya SIM card and a GSM
card, or select any combination of
SIM cards that meets users’ needs.
The new handset’s ‘Always On’
capability allows users to effortlessly
alternate between calls, ensuring
they are always reachable on both the satellite and terrestrial
networks. Callers can be contacted on their GSM number
even while on an active satellite call—and vice versa.
2016 was also the year of M2M for Thuraya. The company’s
dedicated M2M service and terminal became available over
North America for the first time. In partnership with ViaSat,
Thuraya is now bringing real-time IP satellite communications
to a greater share of the M2M market. As ViaSat’s vice
president and general manager, mobile satellite services,
Phil Berry, said, “Thuraya’s FT2225 M2M device running over
the reliable ViaSat L-band service will serve a broader class
of markets.”
Launching the world’s most rugged vehicular terminal was
another proud achievement at Thuraya. The IP Commander,
purpose-built for military, government, civil defense and
emergency response teams, is engineered to enable
mission-critical voice and data connectivity in the remotest
of areas within minutes. Offering IP data speeds of up to 444
kbps, this is the only MIL-SPEC vehicular terminal capable of
achieving streaming IP speeds of up to 384 kbps as well as
user-definable asymmetric streaming functionality.
Thuraya ventured into the connected wearables sector
as well, joining forces with WiCis-Sports and achieving
groundbreaking positive results. With the WiCis-Sports app
running on a Thuraya SatSleeve+ on expeditions to Nepal
and K2, climbers and their families enjoyed a more secure
experience by resting assured their vital information was
continuously being checked.
New agreements and partnerships have opened up exciting
new markets and ensured that no one is left behind. The
company is a pioneer in the Maldives, with Ooredoo,
providing fisheries and anglers with satellite connectivity.
Fishing operators can access monitoring systems and
services with Thuraya SatSleeve+ and SatSleeve Hotspot
devices and data packages.
In Vietnam, the company’s first service agreement is
helping VNPT VinaPhone establish satellite services across
the country. Vietnamese customers can now access the
mobile satellite services and maritime communication
services they need. Thuraya’s XT-Lite handsets and maritime
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communication solution SF2500 are being introduced to
consumers, government agencies and enterprise customers.
Costs are being driven down by an average of 40 percent,
offering unprecedented value.
Thuraya’s reach across the shipping routes of Europe have
been extended, as well. As Satnews editors put it, “Into the
Black Sea goes Thuraya with a new service partner.” With
NBS Maritime, the firm’s first ever service partner in Bulgaria,
Thuraya advanced its regional maritime strategy into the Black
Sea where an alternative to the status quo is clearly needed.
Thuraya’s satellite capabilities were demonstrated at the firm’s
primary gateway office in Sharjah to a delegation from NASA
who on a visit organized in conjunction with the UAE Space
Agency. NASA’s Deputy Associate Administrator, Human
Exploration and Operations Mission Directorate, Badri Younes,
welcomed this “great opportunity to see just how much
Thuraya has grown in recent years. Thuraya has historically
provided many agencies with tremendous service support, and
we at NASA would like to work together closely too.”

Saving and improving lives is in Thuraya’s DNA. This is the
company’s purpose and makes a difference when knowing
that what the firm accomplishes has such great impact on
people’s lives in other parts of the world. This humbling
privilege and responsibility unifies Thuraya as a team and as
an organization. In 2015, the company met the call for help
that followed the devastating earthquake in Nepal.
Thuraya support continues and the company is still heavily
involved in providing communications to humanitarian
organizations working on CSR programs for rebuilding
remote communities, schools and hospitals. Similarly, in
2016, the ITU deployed 30 XT handsets and five of Thuraya’s
IP terminals in flood-stricken Sri Lanka.
These are momentous times for Thuraya. New
announcements, services, products and updates are looked
forward to during 2017, product, services and technologies
that will break barriers and will further advance innovation.
Thuraya will start the New Year with the nexgen system RFP
on schedule, taking the firm ever nearer to the vast breadth
of opportunities to be delivered through the company’s
FUTURA program.
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Vector Space Systems
Jim Cantrell, Chief Executive Officer and Co-Founder

V

ector Space Systems officially launched
in early 2016 in response to a recognized
need in the smallsat launch and space
systems sectors.

Two of Vector’s founders, myself and John Garvey, were
also founding members of SpaceX in 2001 and I served as
its first VP of Business Development through 2002. Fifteen
years ago, John recognized the disruptive power of the
smallsat technology that emerged in 2001 and urged Elon
Musk to build a version of the small launch vehicle dedicated
to launching micro satellites. Garvey went on to form Garvey
Spacecraft Corporation (GSC) to pursue this small launch
vehicle dream and is now a co-founder of Vector.
2016 marked Vector’s inaugural voyage to become a launch
vehicle company. As a fast-growing startup, the company

has achieved several key successes
that have accelerated the firm’s
product development and reduced
many risks inherent to building a
launch vehicle company. Much
of the success this year can be
attributed to a combination of good
timing, an experienced founding
team, investors who believe in our vision and largely to the
hard work that goes into building a new company.
However, in order to achieve success, many challenges had
to be overcome along the way. Vector experienced a number
of significant challenges during the first year but these were
faced them with determination, logic and creative problem
solving skills and, in turn, overcame the barriers that stood
between the company and the goal of conducting a first full
scale launch in late 2017.
Vector scored an early success when the firm acquired GSC,
giving the company a critical jump start in the development
cycle as an experienced team with an existing vehicle design
was inherited as well as a proven propulsion system and
extensive flight experience. GSC designed, built and flew
prototypes of the what became the Vector rocket for 15 years
until that company was acquired by Vector in April 2016.
Vector continued the development that had been initiated
at GSC and has made significant progress with an expanded
team and funding. To date, Vector has, in nine short months:
•
•
•
•
•
•
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Conducted six full-scale engine tests of the first and
second stage engine, employing 3D printed injectors
Demonstrated 3D printed engines running on
flight fuels
Performed a test flight of the Vector P-20 on flight
fuel with the second stage engine prototype
Built a full scale engineering unit of the Vector
orbital launch vehicle
Developed and built a mobile Transporter Erector
Launcher (TEL) for high rate launch operations
Successfully conducted a comprehensive design
review of the overall launch vehicle design
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This rapid technical progress has helped Vector to secure
a large number of early launch customers. Iceye, a Finnish
Synthetic Aperture Radar satellite company, agreed to buy
21 launches from Vector. This set in motion a number of
other early adopter customers who have agreed to purchase
103 launches, valued at $184 million in total.
One of the more notable customers to order the Vector-R
launcher during the firm’s inaugural year is a mission to the
moon to compete in the Google Lunar X-Prize competition.
Launching a smallsat to the Moon is quite the way to start a
launch company.
Vector is fielding a family of small launch vehicles consisting
of the Vector-R (Rapid) and the Vector-H (Heavy). The
Vector-R is designed for rapid and frequent launch of
payloads weighing up to 50 kg and will be available for
commercial flights in 2018. The Vector-R is designed to have
a launch cadence of as many as 100 flights per year.
The Vector-H is a larger vehicle based on the Vector-R
design but capable of deploying 100 kg class satellites into
LEO as well as launching small deep space missions. The
Vector-H will be available in mid 2019 for commercial flights
at launch cadences up to 25 flights per year. Both launch
vehicles will operate from either Kodiak, Alaska (PSCA) or
Cape Canaveral, Florida (CCAFS).
In August 2016, a second business unit of Vector was
launched, known as Galactic Sky, to focus on the opposite
side of the launch demand: the space segment and the
Software Defined Satellite (SDS).
Vector’s first investor, an enterprise software and virtualization
veteran, was hired to head the division headquartered in
Silicon Valley. Galactic Sky will transition the space segment
from the current hardware centric state to a simpler software
development proposition.
Vector’s ultimate vision is one of space app developers
being able to develop satellite applications on their
desktop computer and then upload that app to an at-theready satellite constellation yielding nearly instant data
and revenue.
By late 2016, Galactic Sky began developing a Galactic
Operating System (OS) which will allow users to develop
their space applications software through our Software Tool
Kit (STK) using virtual machine technology. The plan is to
develop a constellation of smallsats where users can deploy
their SDS alongside some Vector strategic applications in a
time-sharing mode.
This business model will allow space access to a vastly broad
array of innovators and entrepreneurs, shorten the time
to market for these apps, and greatly reduce the amount
of CAPEX required for new space systems. This will also

cultivate further demand for micro space hardware and
launch and will serve to support additional product lines.
Also notable for 2016 is the support that Vector has received
from local governments and communities. The most notable
was in Arizona where Vector’s headquarters and primary
factory will be based. Pima County offered to place Vector’s
headquarters and manufacturing facility in their growing
Aerospace and Defense Park next to Raytheon Missile
Systems and Worldview Enterprises. Vector has begun the
planning phase for this manufacturing facility, which will
begin full production early 2018.
Vector has received strong interest from the industry and
the public during the inaugural year. Investors have shown
strong interest in Vector, as the company has raised $4.75
million in equity financing through multiple seed rounds and
contract funding from DARPA and NASA to develop the
Vector-R first and second stages. Vector anticipates closing
a Series A in early 2017 to achieve orbital launch.
Despite all of the many opportunities open to Vector, the
company has experienced its share of challenges. Foremost
among these challenges is raising equity financing in a down
year where venture capital investments have decreased in
the space arena and the euphoria of 2014 and 2015 in the
VC market is past. Despite this challenge, Vector’s business
model has still found strong interest and the firm is actively
engaged with venture capital firms to close a Series A round
in early 2017.
Another challenge faced was developing clear market signals
that our vehicle was of appropriate size and appealed to
the existing market demand. The market’s strong response
showed that this uniquely sized vehicle family meets
the needs of the market as several early adopters signed
contracts and
Letters of Intent for launch manifests extend from 2018 to
2022. This vote of confidence from the market has been a
decidedly strong welcome to Vector in a growing market that
promises to transition into the next trillion-dollar industry.
vectorspacesystems.com/
Jim Cantrell is a well known entrepreneur and expert
in space systems and has 30 years of experience in the
aerospace and high technology industries. Jim was part of
the SpaceX founding team and served as the company’s
first Vice President of Business Development.
Jim founded two other successful aerospace and
automotive engineering companies and has held CEO
positions in aerospace and biometric software companies.
Jim also played key roles in the development of Skybox
Imaging (now Terra Bella) and has had developmental roles
in numerous venture funded space efforts including Rocket
Lab, Planet, Black Sky and Spaceflight.
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ViaLite Communications
By Martin Ryan, Managing Director, Pulse Power and Measurement Ltd.

V

iaLite Communications designs and Either 3x500 MHz or 2x800 MHz
manufactures RF over fiber links, bandwidths can be transferred over
predominately used in SATCOM.
a single link, reducing the number of

The company has been established for more than 20 years,
during which time the ViaLite products have evolved from
ViaLite Classic to ViaLiteHD—new product developments
have included the Satcom6 outdoor enclosure.

Market Changes

During 2016 there has been a notable geographic shift in
demand for RF fiber links in major SATCOM installations.
The company have seen demand move away from Europe
with growth being experienced in the Middle East as well as
in the US.

Business Changes

links required and therefore costs—
in some cases, by as much as a third.

When coupled with ViaLiteHD
spurious free dynamic range (110db/
Hz 2/3), L-Band HTS is deemed the
product of choice for major satellite operators.
As part of this development, a number of products in the
ViaLiteHD family have been upgraded, including L-Band
HTS; Long distance DWDM systems; L-Band HTS and
Reference; CWDM multi-channels in a single fiber—all in 50
and 75 ohm.

In line with US market growth, the company has expanded
with a new US office in Washington DC. Located on
Pennsylvania Avenue, in sight of the White House, ViaLite
feels the office is well situated to serve an increasing number
of Government customers. To address the Middle East, this
year ViaLite Communications introduced a new distribution
partner, Symbolise.
The ViaLite team has also evolved this year. Neil Seager
now heads up the sales team, and Natasha Miller has been
promoted to marketing manager and Gary Wade has taken
on the role of product manager.

Product & Service Developments

One of the many new product developments during 2016
was the introduction of the Blue2 Link. Designed in response
to customer demand, the Blue2 can be setup as a dual
transmitter, dual receiver or transceiver to suit requirements.
ViaLiteHD L-Band links were upgraded to become L-band
HTS, with a widened frequency of 700-2450MHz, which
allows higher throughput satellite signals to be sent over a
single fiber.
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ViaLite’s Blue2 Link.

Further product upgrades this year included the Green OEM
Link, which was previously known as the Broadcast Link, and
the Yellow OEM Link, which was the Edge module.
The ‘ODE’ outdoor enclosure range was further expanded
with the new ODE-B12. This enclosure holds up to 12
ViaLiteHD RF over fiber links in OEM module format, plus
full SNMP (the existing ODE-B holds six links).
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Telesat used the ViaLiteHD Ka-Band Diversity System to
connect two dishes that were 60 km apart and now switch
between the locations approximately 10 times a day. This
provides their customers with the best signal possible, no
matter what the weather and without interruption.
The link can also be used to maintain signal during periods
of maintenance. The new system was showcased at IBC and
generated a great deal of interest.
On the service and support front, this past summer, ViaLite
extended the standard product warranty to an industryleading five years.
The decision was also made due to the shipment of the
company’s 10,000th RF over fiber link as well as the
company’s 20th year milestone as well as in recognition of
ViaLite’s proven product reliability and quality.

Market Prediction & Plans For 2017

With the geo-political environment more uncertain than
ever experienced before, predicting what the future may
hold is difficult. However, ViaLite has a long list of new
products planned and the firm is are ready to reprioritize
these in line with market changes and customer needs as
the year progresses.
The company remains confident that the satellite industry,
particularly the ground segment infrastructure sector,
remains on a path of global growth. In fact, ground segment
investments have somewhat lagged behind the investment
made in the space segment, but this is now changing as the
ground services need to come online during 2017 to support
the capacity introduced by the satellites launched in 2016.

ViaLite’s Long Distance Link System.

The ODE-B enclosures can also be used to house splitters,
frequency sources, LNB and BUC power supplies, RF
modules and other ancillary equipment. The ODE-B12
is constructed from stainless steel and is suitable for use
in climatically hostile environments. Heating can even be
added for cold weather conditions.
The main product of interest this year has remained
the ViaLiteHD Ka-Band Diversity System. This has been
extremely popular in the market and the company further
developed the offering this year.
This is a long distance link system which can connect two
locations up to 600 km apart. The system is typically used as
a rain fade solution, and as an example, Telesat has found
this system to be successful in linking together two of their
facilities in the US.

Technology adoption is also a driver for growth in 2017.
There are still satellite ground station operators using
copper coax who haven’t realized the possibilities of RF
over fiber and the impact that technology can have on their
service delivery.
Currently, an emerging application is delivering tight cellular
network synchronization to support the interleaving of
multiple data streams at the receiver. ViaLite is certain there
will continue to be new applications where RF over fiber can
make a real and significant difference.
vialite.com/
ViaLite Communications is a division of Pulse Power and
Measurement Ltd. Martin runs Pulse Power and Measurement
Ltd which serves a diverse set of markets from Power
Electronics, Test and Military equipment, through to the
Satcom industry. Martin has more than 10 years’ experience
in the satellite equipment design manufacturing industry.
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