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Rapidly evolving technology coupled with mergers and acquisitions are changing market dynamics at an
advanced pace. What major innovations will define the satellite communication industry going forward?
Networking & Quality Presentations By Innovators:
• How is NewSpace Changing the Satellite
Business EcoSystem?
• Manufacturing – The Effects of Robotics,
Additive Manufacturing and A.I.
• Alternative Partnerships and Finance –
A Road to Growth?

• Robust RF Alternatives – Changing the Game
• Software and Big Data
• Regulations and Optimizing Spectrum
• Appropriate Applications by Satellite Size –
What Factors Must Be Considered?
• What’s New? / What’s Next?

SATINNOVATION.COM

Brought To You By SatNews – Host of The SmallSat Symposium
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Motorized Feeds From Viking
Viking Satcom offers an extensive selection of motorized feeds. Our Feeds are
designed, engineered and manufactured in the USA. They offer a low price point to
competitors and are ready to ship in limited quantities. They are complementary
to the many types of Dual Axis motorized antenna systems
available from Viking.
Visit www.vikingsatcom.com to see the extensive selection of
feeds available in C, Ka, Ku and C/Ku.

Phone: 517.629.3000 | Fax: 517 629 2379 | info@vikingsatcom.com | www.vikingsatcom.com
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We’ve leapfrogged
the rest...

1.25 kW SuperLinear ®
Ku-band now available

...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

InfoBeam
Arianespace Launches the Boeing Built SES-15 Satellite Via a Soyuz Rocket
In addition, SES-15 has a dedicated
wide beam that is designed to
enable IFC/IFE providers to deliver
live TV content on all flight routes
across the US, including Hawaii
and Alaska, as well as Canada, the
Caribbean and Mexico. This unique
combination of beams allows IFC/IFE
providers to optimize HTS capacity
use for Internet traffic and wide beam
coverage for broadcast content.
The satellite will also enable VSAT
networks and other traffic intensive
data applications in the government
and maritime sectors.

The launch of the SES-15 satellite aboard a Soyuz rocket. Photo is courtesy of ESA-CNES-Arianespace

SES’s’s first hybrid satellite —
the SES-15 — that offers a mix
of widebeam coverage and HTS
capacity, lifted off on May 18
aboard a Soyuz rocket at 0745
hours, local time, courtesy
of Arianespace.
Designated Flight VS17 in
Arianespace’s launcher family
numbering system, this will be the
second-ever mission to geostationary
transfer orbit performed by Soyuz
from the Guiana Space Center in
French Guiana.
This SES satellite will be positioned
at the new orbital location of 129
degrees West — the satellite will
offer extensive coverage over
North America, Mexico and Central
America, stretching from Arctic
Alaska to the South of Panama and
from Hawaii to the Caribbean.
The satellite will also provide
additional Ku-band wide beams
and Ku-band HTS capability, with
connectivity to gateways in Ka-band.
6

SES-15 will serve the aeronautical
sector and enable other traffic
intensive data applications, such
as are required by government,
VSAT networks and the maritime
communications market segment.
SES-15 will serve major global
inflight connectivity and
entertainment providers who have
made significant, long-term precommitments for capacity.
Thanks to its extensive coverage,
SES-15 will be the first satellite to
enable airline passengers to access
full, seamless HTS coverage from
New York all the way to Hawaii — or
from Alaska to Mexico.
SES-15’s high throughput payload
will deliver optimized and flexible
coverage for major global inflight
connectivity and entertainment
(IFC/IFE) service providers, such as
Global Eagle Entertainment, Gogo
and Panasonic Avionics.

SES-15 is also equipped with a
dedicated wide beam that will
allow IFEC providers to offer live
broadcast of TV content on all flight
routes across the entire region.
This unique combination of beams
enables IFEC providers to optimally
use HTS capacity for Internet
traffic and wide beam coverage for
broadcasting content.
The satellite will carry a Wide Area
Augmentation System (WAAS) hosted
payload that will enable the Federal
Aviation Administration (FAA) to
augment the Global Positioning
Systems (GPS) with the goal of
improving accuracy,integrity and
availability for the aviation industry.
The HTS capacity of SES-15 will also
help meet the increasing demand for
maritime connectivity, as the number
of connected ships is expected to
grow from over 50,000 in 2015 to
approximately 109,000 by 2025 in
North America.
The satellite will also provide ideal
coverage over the Caribbean, where
cruise tourism is thriving, accounting
for 40 percent of the total cruise
ships sailing worldwide.
SES-15 will offer high-speed
broadband services for other traffic-
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Endless Possibilities
Technology is making the world smaller. At Hughes, our passion is making it more connected. We build
systems and deliver services to drive progress for people, businesses and governments around the
globe. From closing the digital divide with high-speed satellite Internet access to managing customized
broadband networking solutions, count on Hughes to lead the way in making any connection possible.

Residential | Business | Government | Defense | Global
www.hughes.com

© 2017 Hughes Network Systems, LLC, an EchoStar company. All rights reserved.
HUGHES is a registered trademark of Hughes Network Systems, LLC.

The completed SES-15 satellite. Photo is courtesy of Boeing.

intensive data applications such as
government and enterprise networks.
For example, the satellite’s HTS
capacity will offer optimal coverage
to the growing number of enterprise
VSAT sites in Central America and
the Caribbean, which is expected
to increase to 148,000 by 2024 and
will namely enable rural connectivity,
corporate broadband, and banking.
SES-15 was built by Boeing Satellite
Systems International and is
designed to operate for 15 years in
geostationary orbit.
The 2,300-Kilogram satellite was
originally booked as a lower-berth
passenger on the Ariane 5 launch
vehicle that typically ferries pairs of
satellites into orbit — an upper slot
passenger in the six-metric-ton range
and a smaller satellite hidden under
the launcher’s Sylda adapter with a
mass of two to three metric tons.
8

The switch was made in late 2016 to
decongest Arianespace’s growing
manifest of lower passenger
payloads and move forward in a
long line of satellites awaiting liftoff.

“SES-15 will allow us to strengthen
our ability to provide next generation
services in data-intensive markets
such as maritime and corporate
broadband,” Halliwell added.

This is an all-electric 702SP satellite
and is the 12th satellite in more
than 25 years that SES has ordered
from Boeing. The satellite includes up
to an 8 kW payload and weighs 2.3
tons. The satellite will be equipped
with an electric propulsion system for
orbit raising and on orbit maneuvers.

“SES is a long-standing partner,
and we are delighted to be part of
its important journey in serving the
ever-growing aeronautical and data
markets by successfully launching
SES-15 on a Soyuz rocket,” said
Stephane Israël, Chief Executive
Officer at Arianespace.

“The successful launch of SES-15
is the first of our three planned
hybrid satellites, which have both
wide beams and high throughput
capability. SES-15, along with the
soon-to-be launched SES-14 hybrid
satellite, and our existing in-orbit
satellites, offer the most resilient
aeronautical connectivity platform in
North America,” said Martin Halliwell,
Chief Technology Officer at SES.

Learn more about SES-15
www.ses.com/newsroom/launch-ses-15

SatMagazine — June 2017

www.ses.com
www.arianespace.com
www.boeing.com

Encoding and multiplexing
from Rohde & Schwarz
Premium HEVC and HDR
solutions for DTH, DTT and IPTV
The R&S®AVHE100 encoding and multiplexing platform, a flexible and scalable
system running on standard IT servers, supports video resolutions up to UHD-1
and 10 bit HDR encoding. Its market leading HEVC encoder produces outstanding
picture quality at extremely low bit rates. A state-of-the-art statistical multiplexer
enables cost-effective delivery of legacy SD and HD as well as UHD/HDR content
in mixed StatMux pools using any combination of HEVC and H.264 encoding.
The R&S®AVHE100 also supports advanced system features such as UHD/HEVC
regionalization, SCTE 104/35 splicing, video up/down conversion and
CSA/AES encryption.
For more information, visit:
www.rohde-schwarz.com/ad/avhe100

InfoBeam
An ETL Systems Product Parade at IMS 2017
ETL Systems exhibited their
range of RF Components at
the International Microwave
Symposium (IMS) — the annual
international meeting for
technologists involved in all
aspects of microwave theory
and practice — that occurred in
Honolulu, Hawaii, from June 4-9.

ETL’s GPS over Fiber is provided
with short circuit protected 12V
500mA antenna power, with LED
indicators for module and antenna
power and status.

ETL Systems RF Components were
recently used in the building of
broadcast technology and service
provider, Timeline Television’s,
first UHD production truck for use
with major UK broadcasters. ETL
components were also selected by
ND SatCom to upgrade a VSAT
system for an air traffic control
provider in Africa.

The indoor receive modules feature
antenna fail alarm pass through
and can be provided as standalone
units or housed in a 19” rack mount
chassis, which can hold up to four
modules.

ETL Systems also now offers
precision made waveguide
components for RF and microwave
systems, which are all made to the
highest quality standards and use
International Flange styles and
finishes to suit.

Rounding off ETL’s expanded
portfolio were new RF and
microwave custom filters, an
outdoor range of components and
waveguide assemblies.

Components are available in
aluminum, brass or copper
waveguide with aluminum or brass
flanges fitted. Frequency ranges up
to 40 GHz, & WR-650 to WR-28.

ETL is able to offer custom RF
and Microwave filters as well
as various connector types
for many fields of application,
including: telecom infrastructure,
satellite systems, microwave
links, test and instrumentation,
cellular applications, military
communications and radar networks.

ETL’s GPS/GNSS over Fiber can
transport a GPS signal from an
antenna to a GPS receiver up
to 10km away and the outdoor
transmit unit features an IP65 rated
weatherproof housing with flexible
mounting options, this according
to Dominic Overton, Components
Sales Executive, at ETL Systems.

At their IMS stand, ETL will
displayed their expanded portfolio
of RF and microwave solutions,
which now includes GPS over
Fiber and other Global Positioning
System (GPS) / Global Navigation
Satellite System (GNSS) products
such as GPS lightning arrestors,
GPS line amplifiers, GPS splitters
and GPS attenuators. Typical fields
of application for these products
include Position, Navigation &
Timing (PNT).

Single or dual redundant external
power supplies are available as
an option.

The company can also supply cavity
bandpass filters working within a
frequency range of 100 MHz to
40 GHz and also microstrip filters,
including suspended substrate
technologies, for broadband
performances covering frequencies
within DC to 20 GHz.

Dominic continued by noting that
the company is seeing an increasing
number of customer requirements
for L-band components to be
installed outdoors in weatherproof
housings for SATCOM applications,
which is why ETL is expanding its
range of standard RF components
IP65 and IP67 rated for outdoor
applications to now include RF
Splitters/Combiners, Couplers,
Multiplexers, Bias Tees, Impedance
Transformers, and Line Amplifiers.

/
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Bolivian Space Agency Gets the Edge and Selects Gilat
The first step was to acquire its
own hub and VSATs to serve as the
foundation of a nationwide network.

The Agencia Boliviana Espacial
(ABE), Bolivian Space Agency
requested Gilat Satellite
Networks Ltd.’s expertise
and placed an initial order
for a SkyEdge II-c hub, highthroughput Gemini VSATs,
SatCare maintenance and
training as the basis for a
national VSAT platform for its
Tupac Katari Satellite Program.

The next step is to pursue
opportunities together with
government agencies, mobile

operators and DTH companies
for projects including elections,
disaster recovery, Internet-to-home
and more.
www.gilat.com/

Upcoming

HTS Satellite

ABE Executive Director, Ivan
Zambrana, stated that they have
been providing space segment
services since April of 2015.
Wi-Fi in Asia's Busiest Airlines

With their new satellite network
in place, they will be able to offer
complete connectivity solutions.
They believe that Gilat’s
SkyEdge II-c technology will
enable a range of high-quality,
high-throughput services to
their customers, making it the
perfect match for their Tupac
Katari satellite.

Hotspot in Hot Water

Russell Ribeiro, Gilat LATAM’s
Regional Vice President, added
that once ABE launched its own
satellite, they enabled them
to become a fully integrated
satellite operator.

Internet Everywhere

NASA’s Evolutionary Xenon Thruster; Image: NASA

SatMagazine — June 2017

11

InfoBeam
Euroconsult Reports on Government Space Program Spending
of erosion,” said Steve Bochinger,
COO at Euroconsult and editor
of the report. “The last few years
were marked by opposing trends
between countries boosting their
spending and those forced to
apply cost-cutting measures. Most
countries, especially the leading
ones, should converge into a new
investment cycle that should drive
up investments in space programs
globally for the coming years.”
The report forecasts global spending
to grow at an estimated $79 billion
invested annually in government
space programs by 2026.
According to Euroconsult’s
newly released research report,
Government Space Programs:
Benchmarks, Profiles & Forecasts
to 2026, global space budgets
totaled $62.2 billion in 2016,
down 2 percent from the previous
year — governments launched 75
satellites, less than the historical
peak of 2015 but in line with the
last five year average.
“The good news is that 2017 should
mark a turning point with budgets
recovering growth after five years

The number of countries investing
in space is steadily increasing, with
70 countries in 2016, up from 47 a
decade ago. In the coming years
over 80 countries are planning
to invest in space technologies
and capabilities, showing that
governments consider space a
valuable investment to support their
national socio-economic, strategic
and technological development.
Along with a strategic outlook
containing global trends
and detailed profiles of top
space programs, Government
Space Programs:
Benchmarks, Profiles
& Forecasts to 2026
assesses current and
future trends for
each major space
application.
Key findings of the
report include:
• Civil programs
account for a growing
proportion of global
expenditures (65
percent). Defense and
civil expenditures were
almost on par at the
end of the last decade.
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• The US, by far the world’s largest
space spender with $35.9 billion
estimated in 2016, has started to
reverse the budget slide initiated
in 2010 from which it lost 25
percent of its investment.
• China overtook Russia in 2016
as the second largest space
program at an estimated RMB
32.6 billion ($4.9 billion), growing
at 11 percent CAGR in
local currency.
• After 15 years of continuous
and strong growth, Russian
investment in space dropped
sharply in 2016, due to budget
cuts, down by 20 percent in local
currency (RUB 213 billion,
$3.2 billion).
• Another four countries plus the
EU invest over $1 billion in their
space programs: Japan, France,
Germany and India.
• Manned spaceflight is the largest
expenditure with $11.4 billion
invested. The development
of next-generation orbital
infrastructures and future
space exploration missions will
support growing investment in
the domain. Earth observation,
at $10.9 billion, is the secondhighest spending area with 58
countries investing, the highest
of any application. Launchers
come third at $6 billion as Asia
posts strong growth, with China
equaling US orbital launches
in 2016.
To learn more about this highly
informative report:
www.euroconsult-ec.com/shop/
home/94-government-spaceprograms.html

InfoBeam
EO Challenge is a Win-Win
Airbus Defence and Space is
constantly looking to improve
technology, and encourages all
sizes and shapes of companies
to participate.

The second winner will be rewarded
with satellite data vouchers worth
20,000 euros, the third 15,000 euros,
the fourth 10,000 euros and the fifth
will get 5,000 euros.

Participating in this challenge will
also include the opportunity of
being integrated to the Airbus
BizLab, the global aerospace
business accelerator.

In this recent event, Airbus Defence
and Space has launched the
“Global Earth Observation
Challenge,” in which the company
encourages start-ups worldwide
to innovate and develop new
applications primarily based on
Airbus satellite data.
The results of these creative
ideas are designed to bring
new developments of Earth
observation services, as well as
ground-breaking solutions.

H-DNA

An Evolution in
Satellite Access

Companies interested are invited
to join the Airbus Defence and
Space Global Earth Observation
Challenge by registering at www.
agorize.com/en/challenges/
airbus-challenge.
The goal of this four-month
challenge is to create added
value for new businesses
focusing on themes such as
forestry, agriculture, smart
cities and maritime, but can be
enlarged to any other themes
that would be judged relevant
and are important topics for the
global population.
The first two months will be
dedicated to forming ideas,
followed by two other months of
developing the same. Five finalist
start-ups will have the chance to
pitch their pioneering project in
front of Airbus Executives and
selected stakeholders.

Designed for the Heights™ Networking Platform’s return links, Heights Dynamic Network Access (H-DNA)
is another example of Comtech’s best-in-class capabilities. H-DNA is a culmination of new waveforms,
enhanced bandwidth management algorithms and robust multi-layer QoS that make it highly dynamic
and automatically able to react to real-time traffic demand. This access scheme is fast, flexible and
uncompromised, delivering unprecedented benefits to users, service providers and satellite operators.
H-DNA can:
•
•
•
•

Rapidly adapt to changing environments
Deliver superior efficiency & QoE
Instantly assign capacity based on network-wide demand
Intelligently utilize total network bandwidth at all times

Contact us today. We are ready to evaluate how H-DNA and the Heights Networking Platform can
provide best fit solutions for your satellite network.

The challenge winner will receive
a voucher worth 50,000 euros for
satellite data as well as coaching for
the development of their start-up.

+1.480.333.2200
sales@comtechefdata.com
www.comtechefdata.com
NASA’s Evolutionary Xenon Thruster; Image: NASA
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Inmarsat and ISMO Collaboration
Inmarsat has made available
five Fleet One units to a pilot
initiative that aims to bring
change to the way ships
connecting island communities
in the Pacific archipelago of
Vanuatu communicate.

The International Maritime
Organization (IMO) endorsed

capacity-building pilot program
is the result of co-operation
between the International Mobile
Satellite Organization (IMSO)

and the Government of Vanuatu
under the leadership of the
Ambassador of Vanuatu to the IMO.
Waterborne transportation plays an
indispensable role in the day-to-day
life of states relying on maritime
transportation that includes small
island states.
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The Vanuatu archipelago, for
instance, stretches 1,300 km from
north to south and comprises 82
small islands, of which 65
are inhabited.

Moreover, whether due to
overcrowding, rough weather or
collisions, a lack of adequate and
efficient ship-to-shore communication
often compounds incidents.

However, the small vessels used to
connect these islands typically fall
outside the scope of international
maritime conventions and safety
standards, which tend to focus on
large commercial tonnage.

The five Fleet One units are destined
for the 20m landing craft Valerie, the
28.5m tugboat Warringa and three
cargo/passenger vessels Makila
(22.5m length), Kiwi Trader (31m)
and Vanuatu Ferry (57m).

Safety standards on smaller vessels
operating in less developed
countries have been a growing
concern for the IMO.
SatMagazine — June 2017

Installation and training for the
vessels’ Masters will take place in
Port Vila, the archipelago’s capital
city and site of its largest harbor.
The pilot project will see Inmarsat
provide three months of free data
usage, while its 505 emergency
and distress calling service is being
offered on a permanent basis.
Inmarsat’s free ‘505’ distress
calling service directs calls to the
Maritime Rescue Co-ordination
Centre (MRCC) best able to handle
an emergency.
Fleet One ensures safety by
supporting the data demands of
seasonal or sporadic users, providing
reliable connectivity for operations
moving in and out of VHF or mobile
coverage areas.

It gives seafarers sufficient data
availability to download weather
reports and navigational updates, to
access email for operational reasons,
and to make simultaneous voice calls
and send SMS texts.
Vanuatu is establishing a National
Emergency Telecommunication
Cluster, which will link various
governmental departments,
humanitarian agencies and logistics
services, among others.
There is an aspiration for 505 calls to
be routed to the cluster to facilitate
speedy and coordinated responses.
Both the Ministry of Infrastructure
and Public Utilities and the Vanuatu
Office of the Government Chief
Information Officer are closely
involved in the pilot program.
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Captain Moin Ahmed, Director
General of IMSO, stated that
ensuring safety of life at sea is a
matter of optimum capacity utilized
by the operators.
Captain Ahmed then added that it
can be best achieved through the
development of the right human
skills and the use of befitting
technologies such as Fleet One,
which is expected to enhance
capacity of operators, in particular,
for non-convention vessels operating
in the environment of small island
states and we intend to replicate
such laudable initiatives in other
regions in the future.
Peter Broadhurst, Inmarsat SVP
for Safety and Security added
that in small island states, vessels
mostly operate on coastal routes
or in domestic waters between
neighboring islands.

15

Despite providing a lifeline to the
communities they serve, vessels
sometimes don’t have their own
lifeline if something goes wrong,
Broadhurst added.
They can be poorly equipped to
communicate in an emergency, and
often rely on mobile phones which
can go out of range.
To be successful, initiatives of this
kind must gain the support and
cooperation of local stakeholders.

16

H.E Laurent Parenté, Ambassador
and Permanent Representative of
Vanuatu to the IMO noted that
initiating this project was a natural
response to our local seafarers’
safety, who are too often cut off with
the outside world once they are off
our coasts.
He then continued that the
Inmarsat and IMSO partnership
has successfully resulted in the
equipment of five local vessels and
we are looking forward to extending
the roll-out of Fleet One to all 25
remaining Vanuatu domestic ships
trading inter-island when the pilot
project is deemed a success.
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Further in-kind support initiatives
with other leading organizations are
being considered to conclude the
project and provide safety services
to the 25 remaining vessels trading
inter-island.
www.inmarsat.com/service/fleet-one/

Visit AvL at
SATELLITE
Booth 1611

FAMILY OF INTEGRATED
TERMINALS (FIT)
Ultra lightweight
One person set-up
Carbon fiber reflectors - sizes range
from 45cm to 1.35M

av l te c h . co m

All-in-one positioner system with integrated
stabilizer legs
Manual or motorized operation - easily
switchable
Compact pack-up meets IATA requirements
for carry-on or checked baggage depending
on antenna size
Quick change "snap-in-place" tri-band feed
and RF kits
AvL AAQ computer-assisted pointing and
acquisition
Beacon receiver, ODU/modem integration
and BUC/LNB integration
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SIGMA Gateway Introduced by Speedcast
Speedcast International Limited
has released their SIGMA
Gateway, a new network device
capable of managing Speedcast’s
global VSAT, L-band, Fleet Xpress,
4G/LTE and Wi-Fi services.

Implementation of the SIGMA
Gateway can save up to 5U of rack
space, compared to a separate
NSD, router, server and network
switch appliances.

SIGMA Gateway offers flexible
crew services, including combined
pre-paid PIN-based Internet and
voice calling services, allowing for
simplified voucher generation and
management from shore.
Redundancy and reliability are
key features of SIGMA Gateway,
equipped as standard with includes
dual hot-swap power supply units,
RAID1 dual hard drives and multiple
network interface cards to ensure
maximum uptime.
The SIGMA Gateway can also be
doubled, giving complete hardware
redundancy with failover for high
availability requirements.
SIGMA Gateway provides the
safety of Cisco’s FirePOWER® next
generation firewall to the maritime
world, via an optional virtualized
system on board.
SIGMA Gateway delivers
cybersecurity peace of mind to
a fleet via advanced malware
protection, URL filtering and nextgen intrusion prevention, reducing
the risk of cybercrime affecting
vessel operations.

SIGMA Gateway delivers the high
availability and performance of Fleet
Xpress in a secure and integrated
environment via the integrated
Inmarsat type-approved Soft
Network Service Device (SoftNSD).
SIGMA Gateway consumes only 1U
of rack space, with eight integrated
managed network switch ports
available for customer use and
can be optionally supplied with an
additional eight to 24 ports.

18

SIGMA Gateway provides a
secured virtualized environment
where third party virtual machines
(VM) can be hosted.
VMs are completely managed
via the SIGMA Portal, allowing
for remote configuration and
dedicated resource allocation.
This ensures that the VMs always
operate with maximum efficiency
and in a secure environment
independent of each other.
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Tim Bailey, EVP, products,
marketing, and business
development, Speedcast, explained
that the product is designed to meet
the needs of smart shipping and
handle the tough ocean environment
with multiple equipment redundancy.
SIGMA Gateway will provide
customers with Speedcast’s
unmatched connectivity, value
added solutions and applications.
www.speedcast.com

InfoBeam
Iran to Launch their First “Sensor-Operational” Satellite
According to News.Az, a “top”
official of the Iran Space Research
Center, Hassan Haddadpour,
stated that his nation will launch
their first, sensor-operational
satellite in 2018.

Iran acquired the design and
construction knowledge to build this
satellite using internal resources.

According to the mission’s
development plan, the ‘Soha’ satellite
will be launched to promote the Iran
Space Research Center laboratory.
The official emphasized the elevation
of the laboratory capabilities within
Iran in a way that the technology will
be able to support bigger satellites
weighing 1 ton.
He also noted that the Soha satellite
will be able to identify items with
resolution of 15 meters and will be
deployed in a 36,000 km orbit.

A purported artistic rendition of Iran’s Soha satellite.
Image is via News.Az.

68 IAC
th
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The Forrester Report

Major Challenges Ahead for the Big Three
By Chris Forrester, Senior Contributor

T

he month of May proved to be anything but
Spring-like for each of the ‘Big Three.’

Intelsat, perhaps, has the toughest suite of hurdles
to overcome. First, and by any measure the most
important, is the prospects of a new “conditional merger”
and partner in the shape of Japanese media giant SoftBank.
SoftBank wants to bring together super-constellation
OneWeb and Intelsat and, in the process, create a
satellite operator that is wholly ready for a new world of
ever-expanding broadband demand.

partnered with OneWeb, no matter
what happens.”
Indeed, the Intelsat distribution
agreement with OneWeb comes
about because of a very savvy $25
million of investment made into
OneWeb in June of 2015, which now
looks like a bargain given that the
OneWeb constellation, one way or another, will definitely
proceed with their plans.

SoftBank is planning to invest $1.7 billion and, in the
process, enable Intelsat to dispatch $3.6 billion of its current
$14.5 billion debt burden. SoftBank has already committed
to investing $1 billion in OneWeb, which is building a
constellation of 740 LEO satellites that will girdle the planet.

Intelsat’s CEO,
Stephen Spengler.

Intelsat CEO Stephen Spengler
summed up the situation on April
27 and stated, “Our proposed
conditional merger with OneWeb,
which was announced on February
28, is pending completion of
our announced debt exchange
transactions and receipt of certain
other approvals. We believe the
transaction creates a company with
greater growth opportunities and a
strong financial foundation.”

As this column is being written, Intelsat’s debt bond-holders
are being asked to accept a new set of terms and there’s
an end date of May 10 for those elusive acceptances to be
expressed. However, Intelsat is nothing if not pragmatic, and
while the firm very much wanted the Softbank/OneWeb deal
to go ahead, the company also has a firm ‘Plan B’ in place.
If terms cannot be agreed upon with bondholders and
the SoftBank offer is withdrawn, then Intelsat will continue
trading and operating as normal.

Intelsat’s VP,
Dianne VanBeber.
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Dianne VanBeber, Intelsat’s VP/
investor
relations,
reportedly
said the end of the deal would
be
“disappointing…
but
we
will move forward and run the
business as before. We already
have a distribution agreement with
OneWeb and we have exclusivity
[for OneWeb services] in the markets
we were interested in. So, we are

The OneWeb “Who’s Who” group photo.

But, Spengler, on April 27, as part of Intelsat’s Q1 numbers,
revealed that the operator’s all-important backlog of
contracts had shrunk further. The latest quarter-year (to
March 31) saw backlog currently valued at $8.5 billion,
reduced from $9.3 million at the same time last year.
Spengler addressed the point in a telephone call with
analysts and said, “We’re getting good, good growth across
the new assets we put in place; Intelsat 31, Intelsat 36. But
there were some volume declines a little bit related to call
it C-band which is a headwind which we’ve talked about in
the past.”
As to the drop in Intelsat’s backlog, Spengler added, “What
you’re seeing really is the roll-off or burn-off of our media
backlog. We had a number of large commitments in recent
years; Intelsat 30, Intelsat 31, Intelsat 34 and Intelsat 36, all
large commitments for our media customers. And, of course,
we continue to have long-term contracts across our distribution
neighborhoods. So that backlog is being consumed and so I
think that’s why you’re seeing overall a reduction.
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“But on the network services side, this is something we’ve
been contending with for a few years. The contract terms
have been shorter than in the past. They’re [typically] slightly
over three years right now and they tended to be a little bit
longer in the past.
“Growth in our media business was driven by the two fullycommitted satellites placed into service in 2016. While we
continue to work through some near-term headwinds, our
network services and government businesses are leveraging
the higher performance services available from the Intelsat
Epic network, which is now available on five continents.”
Spengler was upbeat about Intelsat’s prospects, telling analysts
that its recent investment in flat-panel antenna business
Kymeta would help unlock new services, while Intelsat Epic
services had seen 180 MHz of extra capacity activated.
Intelsat’s average fill rate on its approximately 2,050 stationkept wide-beam transponders was 78 percent as of March
31, 2017, compared to 77 percent as of December 31, 2016.
“Note that Intelsat 31, an on orbit spare satellite, is
not included in the station-kept transponder count.
Separately, our fleet includes approximately 650 36MHz
units of high-throughput Intelsat Epic capacity,” offered a
company statement.
OTT is a Worry

Time will tell how Intelsat faces the rest of the year. Investors
didn’t much like what they had heard, and April 27 witnessed
a 15 percent share price crash.
Fortunately, Media-based contracts represent 42 percent of
Intelsat’s overall revenues (Network Services are 39 percent
of revenues) and Media income grew a very useful 6 percent
in Q1 (compared with 2016).
That is not the position at Luxembourg-based SES, where
Media (which SES describes as ‘Video’) is a huge concern.
The problem, summed up in three technology words, is OverThe-Top (OTT) and the threat posed by consumers seen to
be dumping satellite reception in favor of the Netflix’s and
Amazon Prime’s of the world.
SES has built their fortunes on video broadcasting where
DTH/DBS fees ‘per transponder’ in Europe tend to be in the
very lucrative $5 million a year bracket. Unlike Intelsat, SES
has grown its backlog year-on-year from 7.6 billion euros to
7.8 billion euros. That’s the good news.
The bad news is that, despite growing the number of SD
channels and seeing impressive growth in the number of HD
channels, the firm’s video revenues are totally static.
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The operator’s HDTV channel count increased 6 percent to
2,496 channels, while total channel count grew 4 percent
to 7,610 channels. SES is now carrying 22 commercial
UHD channels.
SES CEO Karim Michel Sabbagh
explained the position, saying that
reported revenues for the Video
division were up 4.5 percent to 353.4
million (although down -4.2 percent
on like-for-like comparisons). “Lower
periodic and services revenue in Q1
2017 largely accounted for the (likefor-like) revenue reduction over the
prior period. The balance reflected
a modest volume movement related The CEO of SES,
to the timing of MPEG-4 expansion Karim Michael Sabbagh
in line with the group’s long-term objective of sustaining the
upgrade of the viewing experience to HD and UHD.”
While Intelsat’s ‘Media’ business is responsible for 42
percent of its revenues, for SES the ‘Video’ segment
represents a thumping 65 percent of revenues. In fairness,
SES is diversifying very quickly. Indeed, a year ago ‘Video’
represented 71 percent of revenues, but the Video segment
is still vitally important to SES, not just as a percentage of
revenues, but because of the ‘blue chip’ client list which
includes the likes of Sky (in the UK and Germany) and the
Canal Plus group in France.
On April 28, analyst after analyst pushed CEO Sabbagh on
prospects for Video. He answered that linear and non-linear
viewing were complementary. CFO Padraig McCarthy confirmed
that overall Video revenues were 4.2 percent lower (compared
to a year prior) and that 65 percent of SES channels are now
transmitting with the extra benefits of MPRG4 compression.
One analyst questioned whether SES had ever before
experienced a scenario where video compression had
not resulted in a migration to higher video quality, and
by implication more demand for bandwidth? McCarthy’s
answer simply was that SES had never seen a case that
compression has resulted in the end with the use of less
capacity. “What we have always seen is that our customers
are using compression to innovate on the quality, the service
that they are delivering.”
Another analyst pushed even further and questioned how
speedily clients would migrate to Ultra HDTV. Sabbagh
responded, saying the conversations SES was having with
clients showed that they were accelerating their passage
to HD “but certainly [the industry] is moving forward to the
advent of UHD. UHD also introduces an opportunity in our
conversations with our clients [see] what is going to be the
differentiated content that they can bring in and how do
they monetize it, because that’s as important to them as sort
of creating an improved viewership experience.”
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Of course, the shift from SD to HD and — hopefully —
onto Ultra HD affects every satellite operator with a DTH/
DBS client list. One analyst, in a note to clients on April
28, described the problems with SES as being “The Video
Dance — Again” and invited investors to “Dance” or “Not
Dance” to the video worries.
The SES share price had tumbled more than 5 percent on the
day, so investment bank Jefferies suggested in one aspect
of its note “Shall we Dance” and stated, “Given Video is
forever the source of binary debate of structural decline,
and compression a favorite aspect of the Bear case, we find
ourselves doing the Video dance again...”
Analyst Giles Thorne then posited the …. “let’s not Dance…”
argument and said, “Our published position compression
echoes back over the years, but to repeat, we don’t see
broadcasters or payTV operators as being myopic enough
to cease innovating around the TV experience just to gain
some cost savings.
“The history of TV sets a powerful precedent — SES
management were clear on the analysts call that in the 30-year
history of their business, they’ve never seen a broadcaster
upgrade compression standard without eventually upgrading
TV signal quality. What you occasionally get is a revenue air
pocket as compression migration and HD upgrades timings
decouple. And that appears to have happened in 1Q17.”
And he went further, arguing, “For what it’s worth, this was
the, by the end, irascible messaging on Video from the call:
SES embraces MPEG-4 migration as it will accelerate ultraHD adoption; broadcasters want differentiation around their
product, so embrace the path to HD and ultra-HD; Video
revenue will immediately improve in 2Q17 and y-o-y trends
will improve over the course of the year to hit FY17 guidance
(driven by SES-9 ramp-up, contribution from SES-10 and
HD / Ultra-HD wins); at the end of 1Q17, they’d already
seen some HD wins crystallize to pick up the air-pocket
of supply; if compression was really an insurmountable
structural headwind, how has European video revenue been
flat while compression has gone from 40 percent in 2013 to
63 percent currently?”

The company’s non-executive Chairman (and former CEO)
Michel de Rosen announced he would be stepping down (in
November) and the company also saw the departure of the
head of its ‘Eutelsat Americas’ division, Patricio Northland
and his replacement by Mike Antonovich, a well-regarded
executive with plenty of industry experience (including a
stint with PanAmSat).
There was more. A new deputy CEO was appointed to work
alongside existing ‘deputy CEO’ Michel Azibert. The new
position comes from within Eutelsat and sees Yohann Leroy
take on the ‘deputy CEO’ title as well as his role as CTO at
the business.
These three April changes come on
top of the appointment of a new CFO
back in January (Sandrine Teran), so—
at best — it seems that Rodolphe
Belmer (who assumed the CEO
position in March 2016) now has the
executive team in place that he wants
to drive the business forward.
Eutelsat’s CEO,

Eutelsat is due to report its Q3 numbers Rodolphe Belmer.
on May 11th. It will be interesting to
see how they perform, especially in terms of their important
Video segment.
www.intelsat.com
www.ses.com
www.eutelsatamerica.com
www.eutelsat.com
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 AdvancedTelevision.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.

All Change at Eutelsat?

As we said with Intelsat, time will
tell how the next few months shape
up for SES. However, that final
week of April also witnessed some
material changes at Paris-based
Eutelsat, the world’s third-largest
satellite operator.
Eutelsat America’s CEO,
Michael Antonovich.
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Innovation: Decidedly Disruptive
Applying New Ideas in the Satellite Sector

by Bryan Reid, Director of Business Development, Space Systems, Marotta Controls, Inc.

D

isruption in the satellite sector is often
described as a quest for new technology that
enables new applications.

While this may indeed be true, disruption is also
about daring to think differently in order to solve problems.
As the industry continues to demand increasingly costeffective and simplified satellite systems, all the while
maintaining high levels of reliability, devices with combined
functionality will play a critical, enabling role.
Advantages of Simplification

New space firms and constellation developers want to build
thousands of satellites, faster and more cost effectively, in
a business model that’s akin to building traditional aircraft.

This will be a massive shift and a boon to
the industry; however, engineering handcrafted parts for a fraction of their current
cost is not a competitive reality. A different
and more disruptive technology approach
is required.
If the goal is to reduce the cost of
a satellite system by a factor of 10,
why not just eliminate 90 percent of
the hardware?
In a satellite sector driven by bold, creative thinkers on a
path to commercialize space travel and build a satellite
every day, disruption is the not-so-secret ingredient driving
their efforts. More and more affordable and reusable space
technologies are anticipated to reshape a market which
quite literally has no known boundaries.

Spacebus Neo photo is courtesy of Thales Alenia Space UK Ltd.
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System simplification is essential in the highly competitive SATCOM market. By recognizing
the value of multi-function components, operators can create advantages in program cost,
assembly time, reliability, and satellite mass.
Marotta’s MFV (Multi-Function Valve) was critical in allowing the GOCE (Gravitational
Ocean Circulation Explorer) mission to extend its 20 month flight to 55 months, while
increasing the in-flight performance of the satellite.
GOCE image is courtesy of ESA.

The science community and visionary business leaders alike
are closely examining new technologies and working to
uncover options that could unlock what’s next. While this is
almost an insatiable quest — fueling a growing appetite for
more innovation enabling more capabilities — there is an
obvious roadblock. These are not mass produced electronics
that result in a lower price point with increased production.
The same satellite components that have traditionally cost
tens of thousands of dollars simply cannot be produced for
a fraction of the cost. Every component integrated onboard
a satellite is individually handmade and tested in a uniquely
labor-intensive process.
Reducing costs would, instead, require machine-made
components manufactured with minimal human involvement.
Yet, these complex systems, unique pieces, and even
processes just don’t lend themselves well to that practice.

Any technology going into space must be made with the
same quality and attention to detail that is the hallmark
of this industry — protecting technology assets, business
reputations, and human life.
Redefining Disruption with Multi-Function Components
What if each single component did not need to cost less?
That is possible through the use of flight-proven components
with combined functionality that create advantages in
program cost, assembly time, reliability, and satellite mass.
his is system simplification at its most meaningful level,
eliminating numerous components and discrete assemblies
to make a significant difference in the highly competitive
SATCOM market. Patented, as well as flight-qualified, flexible
multi-function devices enable greater accuracy, robustness,
and system stability, even while equipping operators with
new capabilities to adapt performance remotely over the
course of the mission.
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Miniature valves added significant value to the ADM (Atmospheric Dynamics
Mission) Aeolus satellite by enabling the addition of an in situ system to the
existing payload design without impact on the project’s overall size, weight and
power requirements or development timeline.
Aeolus image is courtesy of ESA.

The Psychology of Disruption
Breaking free of conservative, traditional methodologies
and thinking is essential to creating new opportunities
in a market primed for change and growth. It’s almost a
psychological change where developers must move past an
emotional attachment to the “way things have always been
done” and become more creative with system design rather
than just component procurement.
Electric propulsion offers an excellent case in point. This
innovative technology is now being used for orbit-raising
as well as station-keeping. Once only used to maintain a
spacecraft’s position in geostationary orbit, today these
Xenon-based ion propulsion systems are more efficient
than ever, can fire for thousands of hours, yet consume
significantly less propellant.
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Multi-function valves can play a critical role as this market
advances — enabling modifications in the system feed
architecture that allow satellite missions to last longer, be
lighter, and provide increased performance compared to
heavier, more traditional options.
Deciding to Disrupt
Disruption may be difficult to embrace, yet this is the path
forward for the industry. Instead of chasing identical engineered
designs, look to innovative technologies that employ designs
that are made faster, better, and less expensively.
Disruption is about the psychology of change and is more
applicable than ever before in the constellation market.
Satellites are becoming smaller and that necessitates the
removal and reduction of system components. Where
traditionally there were two parallel branches in a feed
system, with smallsats there is just one; if it fails, a different
satellite is used.
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Airbus Defence & Space selected Marotta
Controls to provide solenoid valves on
the MetOp-SG propulsion module.
Image is courtesy of ESA.

The industry is moving toward super-simplification; if
engineers can break emotional ties to bigger systems
and embrace flight-proven options that offer combined
functionality, they will almost certainly find success. Today’s
satellite and constellation leaders must encourage and
afford their engineers the opportunity to explore new and
innovative solutions from providers who’ve been preparing
for this moment by perfecting flight-qualified and even manrated technologies that meet and exceed most satellite
design criteria.
This is how problems will be solved in today’s satellite market
— through a combined functionality approach. Industry
game-changers such as Musk, Bezos, Wyler and others
are not necessarily successful because of the technologies
they’ve embraced; they’re successful, largely, because of
their willingness to embrace change, challenge the status
quo, and find new methods which are distinctly disruptive
when compared to traditional practices.

This leadership is what creates a real impact on cultural
dynamics inside a space development company, and this is
when things become truly disruptive — in the best way.
marotta.com/satellite-propulsion-controls3/?utm_source=Sat%20Mag%20Article&utm_
campaign=Decidedly%20Disruptive
Bryan Reid has more than 30 years of experience in the
international Aerospace and Defense industry in both technical
and commercial roles, and is instrumental in developing
Marotta’s space strategy and securing significant technology
content on major platforms. He’s been involved in a wide
range of launch vehicles and satellite programs, including the
Ariane 5 first stage Vulcain Engine, the GOCE (Gravity field
and steady-state Ocean Circulation Explorer) satellite, and
most recently, the Spacebus Neo and MetOp-SG platforms.
Contact Bryan Reid: breid@marotta.com
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Stepping Up the Battle Against Cyber-Attackers
A Spectra Perspective

C

By Simon Davies, Chief Executive Officer, Spectra Group (UK) Ltd. and Senior Contributor

yber-attack has been identified as
one of the four highest priority and
most pervasive of risks faced by the
UK — the others being international
terrorism, international military crises
and major accidents or natural hazards.

Data is now vital to everyday business operations and
ensuring its confidentiality and security must be of paramount
importance to any organization.
In the last year alone, some £1 billion1 was lost to online
crime (March 15 to March 16) with seven in ten2 business
leaders admitting that they have not taken any action to
protect their business and employees from financial fraud.
From a SATCOM perspective, the subject of cyber threat
and cyber security related to satellite communications has
been a hot topic for a while, and is very much a focus of
concern for the satellite market.

security focus shifts to ensuring end-toend data integrity. The satellite link can
often be most at risk and vulnerabilities
in a network must be identified and
rapidly rectified.
According to a report by IOActive
called ‘Wake-up Call for SATCOM
Security’ in 2014, there were a
number of commercial SATCOM
terminals with various vulnerabilities.

When using satellite connectivity, generally data has to
pass through public and private terrestrial networks and the
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While these vulnerabilities will have since been mitigated,
the report demonstrates the potential threats by cyberattackers to this industry, whether from an e-crime state or
industrial espionage.
Last year, the UK Government unveiled a five-year
National Cyber Security Strategy and announced the
nation was investing £1.9 billion in defending its systems
and infrastructure.
The organization has also established a new National Cyber
Security Centre that will provide a hub of world-class, userfriendly expertise for businesses and individuals, as well as
rapid response to major incidents.
The urgency shown by other governments worldwide in
unveiling similar strategies emphasizes the growing menace
posed by cyber-attackers both on the battlefield and in
the corporate world. Spectra now has an in-house team of
experts who can react to this threat and play their part in the
battle against cyber warfare.
Spectra Group (UK) Ltd — which was launched in 2002
— has established itself as a leading international
provider to defence and security, aid and emergency
and commercial organizations of secure voice, data and
satellite communications in locations with limited or
compromised infrastructure.
The company is probably best known for the groundbreaking SlingShot® system, which is a straightforward and
cost-effective way to achieve tactical, secure, beyond-line-of
-sight (BLOS) communications-on-the-move (COTM), using
UHF and VHF radios, currently using Inmarsat’s L-TAC™
service exclusively.
Spectra is highly experienced and well-placed to provide
advice and services to counter the increasing and alarming
threat of cyber-attack. The company is already delivering
cyber solutions through the firm's existing satellite and
terrestrial networks business, so the launch in February
in 2017 of Spectra Cyber Security Solutions is a natural
progression for the company.
Spectra Cyber Security Solutions provides defence-in-depth,
with proactive testing, in order to identify vulnerabilities in
networks and procedures and protect data. It has the knowhow and experience to deliver highly bespoke security
solutions to protect against cyber-attacks.
It can also count on extensive experience successfully
designing, delivering and maintaining networks for military
organizations and government agencies. High-grade
solutions are designed to integrate seamlessly with business
architecture, minimizing downtime, ensuring data is available
as and when required and is kept secure and protected from
attacks throughout its lifecycle.

To enhance the firm's clients’ security, Spectra operates a
Security Operation Centre (SOC) which provides 24/7/365
network monitoring to immediately identify any breach — or
potential breach — as well as providing a UK-based help
desk. This enables clients to benefit from security monitoring
and provides the user with a 24-hour contact if they have
concerns or issues with their network.
Spectra is ISO 27001-accredited which, as an information
security management standard, is clear and precise, listing
114 key security controls that should always be at the
heart of any organization's approach to the security of its
information assets.
Spectra is also fully compliant with the UK Governmentbacked Cyber Essentials Scheme.
Developed in conjunction with the Information Security
Forum (ISF), Cyber Essentials forms a robust and stringent
checklist that security companies must meet to be
considered eligible to work with highly sensitive information
and government-level security contracts. It is also a Cisco
Partner — Cisco Select Certification recognizes and rewards
partners that have achieved a Cisco specialization.
References
1Get Safe Online & Action Fraud June 16
2Get Safe Online & Action Fraud October 16

www.spectra-group.co.uk
Simon Davies is the CEO of Spectra Group (UK) Ltd. Spectra
is a leading provider of Voice and Data services into remote
and hostile areas world-wide for defense, governmental and
non-governmental sectors.
Upon leaving the Military in 2004, Simon established
Spectra, which has achieved steady growth over the past 12
years through these difficult security and economic times.
The company is fast becoming a leading service provider of
reliable, robust, deployable communications.
Spectra’s services are deployed worldwide in some of
the harshest environments supporting the UK Military and
European Union, Stabilization Unit to name a few.
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Addressing the Comms Needs in Myanmar and Mongolia
An AsiaSat Perspective

I

n 1945, Arthur C. Clarke wrote a piece in Wireless
World magazine proposing geostationary satellite
stations — 20 years later, his idea to connect through
communication became reality.

Clarke’s expression of hope in the revelation of connectivity
for its central role in developing the world and connecting
mankind continues with AsiaSat’s mission in launching
AsiaSat 9, the company’s most powerful satellite yet to serve
the prospering markets in Asia.
In late 2017, AsiaSat will launch the world’s first dedicated
Myanmar beam, bringing more power and enhanced
coverage to the country and a commitment to deliver the
best service to all customers.
With AsiaSat 9 boasting the company’s most powerful
EIRP in C- and Ku-Band so far as well as an excellent ‘look
angle,’ to meet the demands of industrial and business
connectivity for Mining, Oil and Gas, and Banking, as
well as offering entertainment in television and live sports
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events in the highest quality the country has seen, AsiaSat
is connecting Myanmar.
Satellite technology has been fundamental in the
development of Myanmar’s communication infrastructure.
With the firm’s first satellite — AsiaSat 1 — launched in 1990,
the company provided an essential, unblemished service for
the Myanmar Government to bolster infrastructure and serve
its majority rural population.
AsiaSat is once again bringing their expertise that is needed
to achieve connectivity to the people of that nation,
particularly those in remote areas where long stretches of
land hamper access to modern fiber networks.
With an increasingly open stance regarding international
dealings, the price of technologies, from phones to SIM
cards, has seen a sharp drop. Acquiring a SIM card as
far back as 2010 could cost US$2,000. Today, due to the
reduction in costs of technology — both emerging and
current — and the increasing awareness of choice in the
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country, there continues a heightening demand for services
that can bring the people of Myanmar more access to news
and entertainment in their lives.
Emerging technologies have affected broadcasting; however,
the typically cash and carry based system the country operated
on is diminishing, and money can be more conveniently and
safely distributed through ATMs, using C-band beams from
satellites for the best reliability in data transfer.
AsiaSat 4 at 122 degrees East is currently serving areas of
Myanmar, with companies such as KBZ Gateway Company
Limited using Asiasat’s VSAT capabilities. The company is
also currently using capacity on AsiaSat 7’s Ku-band as well
as other Myanmar customers that include SEANET, and King
Royal Technologies Co Ltd.
With the increased C-band power and a customized
Ku-band on AsiaSat 9, the company will be well-positioned
to better serve Myanmar as well as to an expanding portfolio
of customers and end-users.
The launch of AsiaSat 9 will also bring a new, dedicated
beam for the entirety of Mongolia.
This satellite placement continues the commitment AsiaSat
has for the people of the region and comes after the company
successfully connected their capital city Ulaanbaatar to the rest
of the country and the entire world in the 1990s via satellite.
With enhanced coverage and excellent transmission power
over the region from the orbital slot of 122 degrees East,
AsiaSat 9 will offer superb look angles across the wide
landscape of Mongolia to bring services that the country
shall benefit from.

Offering a brand-new, dedicated, Ku-band beam for
Mongolia, AsiaSat will champion technological advancement
— smaller dishes will equate to lower costs for enjoying
communications services as well as entertainment on
television, from live sports, news and even UHD channels.
AsiaSat innovates to bring connectivity to the people,
something that has historically been difficult for residents in
remote areas who rarely have access to modern fiber networks.
The mobile backhaul capabilities that will be made possible
via AsiaSat 9 are no coincidence — the company has a specific
focus on providing a strong connection between the rural
mountainous areas and deserts to the central cities, ensuring
the requirement that telecommunications increase in efficiency.
Corporate network support for popular industries, such
as Mining, may also be enhanced by satellite networks,
ensuring businesses are connected and secure.
AsiaSat distributes a variety of TV channels via satellite for
retransmission by local terrestrial and payTV stations to home
viewers. Also available for reception via C-band antenna are
free to air (FTA) channels.
AsiaSat serves TV broadcasters in Asia and around the world
and has ample experience in supporting local TV stations
in Mongolia with cost efficient content distribution and
Occasional Use (OU) services.
For additional information regarding AsiaSat 9, please visit:
www.asiasat.com/technology/satellite-fleet/satellite-9
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The Space Industry in Africa

From an IGNITE Talk Given at the Sixth Space Generation Advisory Council Fusion Forum

A

by Oniosun Temidayo Isaiah

frica is the one of the most populous continents
on this planet and is filled with rich history,
cultures and resources.

There is a saying that if Africa closes its borders,
other parts of the world will go out of business. Albeit the
second largest continent in the world, the continent is filled
with mostly third world countries that are still developing
several years after they had gained colonial independence.

All industries thrive in Africa with
commercial giants trying to make a home
within its lands. The $250 billion Space
Industry is not exempted — according to
Euroconsult, Africa has an emerging
space market and the continent’s
contribution to the global space
cannot be overemphasized.

This map reveals the distribution of the space
industry in Africa, showing the major and
minor players and their number of missions.
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The sojourn started in February of 1999 when South Africa’s
first satellite, Sunsat-1, was launched. The satellite was built
by Stellenbosch University, South Africa and was Africa’s first
step into space technology, eventually leading to a giant
leap forward for the continent.
In November of 2002, Algeria joined the big players by
launching her first satellite, Alsat-1, built by UK-based Surrey
Space Technology Limited (SSTL) and the Algerian Centre
National des Techniques Spatiales (CNTS).
In September of the following year, Nigeria, being the
biggest black economy and the most populous country in
the region, launched her first satellite, NigeriaSat-1, which
was also built by UK Based Surrey Space Technology Limited
(SSTL).
In April of 2007, MisrSat-1 was launched by Egypt and that
satellite was built by Egypt’s National Authority for Remote
Sensing and Space Sciences together with the Yuzhnoye
Design Bureau in Ukraine.
Eighteen years after the first sojourn to space, the industry
has progressed, with millions of dollars invested and about
21 satellites launched by six nations. The space industry
contributes to the objectives of the continent for smart,
sustainable, and inclusive growth. It drives scientific progress
and boosts growth and employment in other areas such as
telecommunications, navigation, and Earth observation (EO).
These systems and services guarantee independence and
security while helping to address major societal challenges
that include climate change, scarce resources, health and an
aging population. The largest “spatial” investors are Nigeria,
South Africa, Algeria, Angola and Egypt. Other key players
include Morocco, Kenya, Tunisia and Gabon.

The University of Nairobi, Kenya, is also working on a cubesat
project called IKUNS-PF (for monitoring of agriculture and
coastal areas). This huge project has been accepted into the
UNOOSA KiboCube program.
The BIRDS Project (The Joint Global Multi-Nation Birds
Satellite project with the acronym “BIRDS Project”) is a
cross-border interdisciplinary satellite project supported
by Japan (participating countries are; Ghana, Mongolia,

Funding has always been a major
determinant of space technology
success — lack of funding has been a
major problem for the African space
industry. Attention has been diverted
to small satellite development
(nanosats) and countries such as
South Africa, Nigeria, Ghana and
Kenya have invested heavily in this
technology segment.
On November 21, 2013, South
Africa made history by becoming
the first African country to launch
its own cubesat (TshepisoSAT) into
space. Another South Africa cubesat
(ZA-AeroSat — see photo in the
next column) was launched in April
of 2017.
Participants in the BIRDS Project.
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Nigeria and Bangladesh) and involves the Federal University
of Technology, Akure Ondo State, Nigeria and All Nations
University College, Koforidua, Eastern Region, Ghana.
This project has yielded two cubesats for Ghana and Nigeria
(the Nigeria satellite is named Nigeria EduSAT-1).

communications, and so on. For example, one of Africa’s
key players in the industry, Nigeria Communication Satellite
(NIGCOMSAT), is a pioneer in providing better Internet access
to every part of the continent including vast rural areas.
The African Space Policy could be the next “big thing.” The
African Union (AU) heads of State and Government during their
26th Ordinary Session on January 31, 2016, in Addis Ababa,
adopted the African Space Policy and Strategy as the ﬁrst of
the concrete steps to realize an African Outer Space Program.
Egypt, and potentially Sudan, have indicated interest in
hosting an African Space Agency to coordinate the regional
response to the space policy. Work is already underway to
bring this to reality as it will bring co-operation among African
states in Space Research, Technology and Space Applications.
This is the best time to invest in the space industry in Africa,
with National Space Research and Development Agency
(NASRDA), South African National Space Agency (SANSA)
and their counterparts all willing partners.

Nigeria’s EduSAT-1 smallsat.

The world needs to understand that revolution in the space
industry needs to be accomplished with other African nations
as a whole. Gone are the days of regional monotony. Each area
depends on technologies from other regions of the world for
space exploration, and Africa has to unite for this to succeed.

Africa has decided to take charge of her space matters.
Collaborations are important to build the next big
technology in the industry and maximize it for the sustainable
development of the region. As the second largest continent
in the world, Africa offers huge market potential — the
continent is open for commercial start-ups to maximize their
profits with investments in the African space industry.

Africa is now developing the people power and supportive
technologies to ensure the success of any space mission. For
example, all of the five cubesats developed in the region were
built by Africans and more projects are coming from the territory.
One example is the development of the world’s largest radio
telescope — SKA (Square Kilometer Array) project — which
is currently being built in South Africa, Botswana, Ghana,
Kenya, Madagascar, Mauritius, Mozambique, Namibia
and Zambia.
The existing infrastructure and skilled workforce allows Africa
to position herself as a regional hub for space science and
technology. This can be used as a basis for strengthening
ties with industries in the established, space-faring nations,
and for developing links with other emerging national space
initiatives across the world.
As much as the space industries in other parts of the world
focus on exploring other planets, the space industry in Africa
is focused on not making Mars more like Earth — this is
evident in the goals and objectives of African space missions.
Most of the investments in the region focuses on EO, using
space technology to tackle problems such as security,
telemedicine, climate change, agriculture, disaster monitoring,
38

South Africa’s TshepisoSAT team.

Oniosun Temidayo Isaiah is a graduate of Meteorology at the Federal
University of Technology, Akure (FUTA), and the African Regional
Coordinator for Space Generation Advisory Council of the United Nations
(SGAC). He has been involved in the space industry for more than five years
and works with the Centre for Space Research and Applications, FUTA. He is
a former Intern at the National Space Research and Development Agency,
Nigeria, and a 2016 recipient of the IAF Emerging Space Leaders Grant,
Nigerian Chapter. Oniosun is the Lead Scientist for Lunar Mission One;
Global Youth Mapper, Yuri’s Night Assistant Director of Outreach and African
Regional Coordinator and a 2017 Recipient of SGAC Global Grant Award.
He is currently working on SpaceTeD, a start-up committed to empowering
the minorities with space technologies for sustainable development.
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Rescue at the Push of a Satellite Button
An SSPI Perspective for SatMagazine

J

oe Hiscock and his son look forward each
year to hunting on the south coast of
Newfoundland, Canada

Their cabin is 35 miles from the nearest road and
accessible only by private helicopter or snowmobile. One
September, they were dropped off at the cabin, where they
planned to spend the week. Instead, Joe began suffering
abdominal pains that worsened as day turned into night.
Finally, he pulled out a gadget he carried called SPOT and
pushed a button on the unit labeled “S.O.S.”
Within 20 minutes, the local RCMP
detachment was on the phone with
Joe’s wife, confirming his location.
Shortly after that, a helicopter
was dispatched to Joe’s GPS
coordinates but could not land
due to heavy fog.
It was in the early morning
hours, as visibility improved,
that Joe was airlifted to the
nearest hospital, where he
would spend two weeks being
treated for an abdominal
infection complicated by kidney
stones. In his view, “Anybody
who goes into the woods should
have one of these devices.”
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SPOT is an example of personal tracking
technology. The device, which fits in
the palm of your hand, communicates
your exact GPS location to a satellite
network. A web portal lets users create pre-set messages
that go out by email or text to people they designate.
Each message is associated with a button on the unit. Press
one button and you send a friendly “Guess where I am?”
message with a link to a Google map showing your location.
Press the S.O.S. button and the nearest emergency
responders start racing to the rescue. Since the technology’s
launch in 2007, SPOT has initiated more than 4,500 rescues
around the globe.
Wi-Fi from Space
Sometimes it is machines, not people, who need help. The logging
industry operates heavy machinery in remote places far from roads
or cellular coverage. When that equipment needs maintenance or
repair, it tends to mean high costs and long delays.
Black Diamond Mechanical & Welding sells and services
logging equipment from its headquarters in British Columbia.
“There is a shortage of skilled heavy-duty mechanics in our
industry,” said Black Diamond’s owner, David Pope. “In fact,
half of the people on our job sites are apprentices. Often,
they have to check out a problem and then drive back to the
nearest Internet connection an hour away to communicate
with our master mechanic. Then they go back and forth,
trying different solutions and reporting on results. It wastes
hours and days.”
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Rescue for the Heart
When migrants began
flooding into Europe in
2015 from the war-torn
Middle East, Disaster Tech
Lab was there.
This nonprofit grassroots
organization provides rapid
response communication
networks for disaster relief
and humanitarian aid.
On the Greek island of
Lesbos, Disaster Tech Lab
staff used Globalstar sat
phones to keep its teams
connected and to call for
medical help and supplies
as they moved from place
to place.
A long-time user of sat phones, the company has now added
another satellite technology: a Wi-Fi hub called Globalstar
Sat-Fi. Users can now use their existing smartphone and
tablet devices to communicate beyond cellular, with up to
eight individual users having the ability to connect to one
Sat-Fi hotspot device.
Switch it on anywhere with a view of the sky, and it provides
Internet access to devices within a 100-foot radius.
With satellite-based Wi-Fi, workers with a smartphone can
take pictures of the equipment problem and text or email it,
along with their questions, to the master mechanic, as well
as handle voice calls and provide Internet access. “We have
seen a significant improvement in productivity,” said Pope.
“With Globalstar Sat-Fi, it’s like having the master mechanic
standing right beside the apprentice in the field.”

However, the impact of the phones went far beyond the
practical, according to the Lab’s founder, Evert Bopp.
“On several days,” he said, “we used the satellite phones to let
refugees make a quick call to family back home to let them know
they were safe. From a humanitarian point of view, this had the
biggest impact. We had people foregoing medical treatment
to wait in line to use the phone. Many were overcome when
talking to their families and burst into tears. It was absolutely
fantastic to be able to pull out the satellite phone, hand it to
someone and let them make a call there and then.”
Satellites circle the Earth hundreds or thousands of miles
above the surface. That may make them an odd choice
of rescuer for people in distress—the invisible web of
communications they weave keeps body, spirit and the
occasional machine together, day after day, from one corner
of the globe to another.
www.sspi.org
www.globalstar.com

SatMagazine — June 2017

41

Innovation: Optimizing Mission Assurance on a Smallsat Budget
A VORAGO Technologies Focus

by Ross Bannatyne, Director of Marketing, VORAGO Technologies

A

lthough cubesats are expected to be created
and deployed relatively inexpensively, there
are rising expectations about their reliability.

New Cubesats are expected to operate for
longer, in more extreme conditions and observe controlled
decommissioning. These objectives are difficult to achieve
using Commercial Off-The-Shelf (COTS) electronic
components that were not designed to operate in a
radiation environment. Conversely, specialist rad-hard
components are expensive, often unaffordable for a
cubesat, or smallsat, budget.
A New Approach to Radiation Hardening
HARDSIL® technology was developed to harden standard
CMOS devices against the effects of radiation. Because
no specialty wafer fab or equipment is required to harden
CMOS-based ICs using HARDSIL, it is possible to create
chips at a lower cost than up-screening COTS devices. This
brings rad-hard performance capability into the budget
envelope for cubesats.
When a high-energy radiation particle strikes silicon, it
leaves in its wake a stream of electron-hole pairs that should
ideally recombine quickly without the stray charge upsetting
any nearby transistors. Unfortunately, there is an unfriendly
byproduct of building CMOS devices that results in millions
of parasitic bipolar transistors being embedded in the silicon
just below the transistor active areas.
These parasitic structures resemble thyristors and lay
dormant unless they are triggered by an unwanted event
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such as a transient that results from a
particle strike. Figure 1 illustrates a side
view of a commercial CMOS structure.
There is an NMOS transistor on the left, a
PMOS transistor on the right and the circuit
diagram of the parasitic bipolar
thysistor structure is superimposed
on the diagram. If stray charges from
a particle strike cause the parasitic
transistors to become forward
biased, a short circuit will be created from VDD to VSS. This
condition is known as latch-up and requires a reset to rectify
— in some cases latch-up can destroy the device.

Figure 1. A commercial twin well CMOS device with parasitic thyristor structure.

One of the benefits of HARDSIL technology is to prevent
radiation-induced latch-up. This is accomplished by modifying
the standard CMOS processing flow in a few simple steps to
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implant a ‘Buried Guard Ring’ (BGR) in the substrate just below
the active transistor areas. The BGR prevents the parasitic
bipolar transistors from triggering by ensuring that stray charges
cannot forward bias them. The HARDSIL® implant is shown in
Figure 2. The BGR implant is located in the substrate below
the CMOS devices. The layers of metal that make up the die
can be seen above this area.

different products for space and other harsh environment
applications. VORAGO Technologies have developed
ARM® Cortex®-M0 microcontrollers for the purposes
of providing a rad-hard option for cubesats / smallsats.
The VA10820 microcontroller includes additional onchip features to protect the device against Single Event
Upsets (SEU) that can result in flipped memory bits without
inducing latch-up. A block diagram of the VA10820 is shown
in Figure 3.
An Error Detection and Correction (EDAC) subsystem is built
into the memory block. When the CPU fetches a 32-bit word,
the subsystem inspects it on a byte level to detect up to two
errors and correct one error per byte.

Figure 2. HARDSIL® Buried Guard Ring modification to CMOS device.This
approach to hardening silicon against the effects of radiation and preventing
latch-up is cost-effective because it piggybacks on workhorse semiconductor
industry CMOS processes and can be implemented easily. Because it doesn’t
follow traditional Rad-Hard-by-Design methodologies, it doesn’t rely on inefficient
spacing between structures or using redundant devices to safeguard the circuits.

Products for Cubesats
HARDSIL technology has now been implemented
by different semiconductor suppliers on a range of

To reduce the probability of two flipped bits occurring within a
single byte (which would be considered an uncorrectable error)
a Scrub engine is used in conjunction with the EDAC. The Scrub
engine is used to sequentially step through all memory locations
in the memory map, checking for flipped bits and correcting
them before the CPU fetches them. This is an effective approach
to ensure that data that is infrequently accessed by the CPU /
EDAC mechanism gets ‘scrubbed’ for errors.
The frequency of the Scrub operation is flexible and can be
increased if there is a higher level of radiation activity —
this would be apparent if the EDAC were to indicate that a
flipped bit was observed.
In addition to on-chip memory protection for SEUs that can
disrupt memory contents, there are hardware circuit features
integrated to protect logic circuits. These techniques are
similar to conventional approaches in high-reliability systems
and include Dual Interlocked storage CEll (DICE) latches,
Triple Modular Redundancy (TMR) on critical registers and
clock glitch filtering.
Onwards and Upwards
The good news is that there is now technology within reach
that addresses the need for reducing the risk of mission
failure at a reasonable cost. This technology is operating
today on the International Space Station and is enabling
many upcoming smallsat missions.
In recent years, cubesats have contributed significantly to
commercial enterprise projects and space science. Success
rates must continue to improve, but at a cost that is affordable
to continue the momentum. The availability of affordable radhard components will be a key enabler to maintain this progress.
Ross has spent his career in semiconductors in Silicon Glen,
Silicon Valley and Silicon Hills (Scotland, San Francisco Bay
Area and Austin, Texas). He is the author of books and patents
relating to microcontrollers and enjoys following Glasgow
Celtic Football Club and the Oakland Athletics.

Figure 3. Block diagram of rad-hard A10820 microcontroller.
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Better Security for Assets with Smart Satellite Enabled Tracking
A Globalstar Perspective

A

by Corry Brennan, Regional Sales Manager, EMEA, Simplex Products, Globalstar

nyone involved in manufacturing, shipping and
logistics knows that by having precise information
about the location of cargo shipments, enjoys
multiple benefits to their supply chain operations
and customer relationships.

Delivery times can be more accurate and production schedules
can run on time, both of which can galvanize solid long-term
customer satisfaction right across any industry’s ecosystem.

In order for any kind of asset owner
or manager to derive these benefits
reliably, and continuously, they need to
communicate with their assets and cargo
24/7, 365 days a year even when the
vehicle and/or shipments travel well
beyond the reach of GSM mobile
signals. Only through the use of
SATCOM can this need be achieved.

However, if any organization is only using SATCOM for GPS
location tracking, then they are missing out on numerous
additional benefits that can increase their return on investment.

Smart logistics solutions provide demonstrable operational
efficiencies, but additionally, these same systems also deliver
a valuable security function.

For example, assets can be optimized if you know that a rail
tank car has been emptied and is available for use, or that a
shipping container can be redeployed at a particular time to
accept a new shipment in another location.

One of the features of intelligent, satellite-enabled asset
tracking devices that is of particular value for security
purposes is the ability to create a geo-fence.

When an asset is being actively used and intelligently managed,
revenues are generated, thereby increasing profitability while
unproductive downtime is kept to a minimum.
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As an example, using today’s rugged, discreetly mounted
tracking devices, a user can create a geo-fence that maps
the movement of an item of machinery. If the item moves
outside of its typical patch, or beyond the virtual fence

SatMagazine — June 2017

At Globalstar our customers tell us they are receiving
increased use from their satellite-enabled asset-tracking
solutions that deliver truly wide reach and provide rich, realtime data.
Users representing a range of sectors that include oil and gas,
alternative energy, mining, as well as those organizations
which provide vital operational support in these industries,
are deploying the technology to help monitor and safeguard
an ever-greater variety of fixed and movable assets.
Additionally, even non-commercial users around the globe
recognize the valuable security function delivered when the
location and condition of assets can be known at any time,
wherever they are.

EU peacekeeping forces in Kosovo and Georgia track vehicles using
Globalstar technology.

that’s been established, an alert or alarm can be activated,
including sending a message either by text or email, that lets
the user know that something is wrong and needs attention.
A smart satellite enabled tracking device can be programmed
to check in with an asset at pre-set intervals and, if the asset
is not where it is supposed to be, the user will be aware in
an instant. When you have expensive equipment in the field,
which can be worth millions of dollars, it’s crucial to know if it
has been stolen or used in an unauthorized manner.
The real-time motion-sensitive monitoring that satelliteenabled tracking systems can perform can be viewed
as more effective in theft prevention than, for instance,
alternative systems based on tagging.
The latter are typically intended to act as a disincentive to
the resale of stolen items, while with satellite tracking, you
have a fighting chance to stop the theft taking place or to
limit the distance the stolen items travel.
These devices are highly flexible and versatile and have
the reliability that comes with using the ubiquitous, reliable
reach of satellites for staying connected in rural areas, as
well as further afield, including offshore in the world’s lakes,
rivers and oceans.
Moreover, while conventional wisdom states that any urban
or suburban area in highly developed locations, such as North
America and Western Europe for instance, enjoys blanket
GSM mobile coverage, many of us know from personal
experience that just traveling a short distance beyond a city
center can see mobile signals fall off or completely disappear.
For any type of organization, relying exclusively on GSM to
track assets inevitably means holes in your security net.

These many diverse organizations include local and national
governments, security agencies, natural resource agents
and environmental protection, public safety and emergency
services, as well as military entities.
Globalstar solutions are being used in ever increasing diverse
security operations, while simultaneously yielding a broad
range of operational and resource management benefits.
This is great news for anyone who wants to maximize the
value of their tracking technology investments and, indeed,
of the items they are tracking.
www.globalstar.com/SM
Corry joined Globalstar in February 2013 as Regional Sales
Manager for EMEA. In this role, he has responsibility for Sales
and Business Development of Globalstar’s suite of Simplex
Devices and Chipsets, providing satellite-based asset tracking
and management solutions across the transport, marine and
remote asset management sectors.
Earlier in his career, he held senior sales roles at major
enterprises including Eircom, where from 2000 to 2010, he
successfully held several key operational and managerial roles
including Head of Order and Fault Management, moving on
to become Head of Key Account Management and later Head
of Marketing. Corry holds a BA from Trinity College as well as
an MBA from Trinity College, Dublin, where he was a Brendan
McDonald Scholar.
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Innovation: A Ground Station in the Lab
Test SATCOM Solutions and Applications Efficiently
by Lars Christensen, Chief Software Architect, GateHouse Telecom

T

est and validation are crucial to ensure robust
satellite communications equipment, including
user terminals, applications, and solutions,
are viable.

However, traditional on-air test activities come with a
number of challenges. Access to SATCOM equipment may
be limited due to equipment and air-time costs or service
availability. SATCOM terminals cost thousands of dollars or
more, especially within niche markets such as aeronautical
SATCOM services.
In addition to the economic challenge, service availability may
not be easily attainable. Testing activities are often desired
a long time before the satellite communications service is
launched, and even then, it may, or may not, be available at
the specific physical location of the test engineers.
Testing activities have further requirements, such as
having to set up the terminal with good line-of-sight to the
communications satellite and the routing of cables with
power and connectivity to a convenient testing facility.
Finally, with access to the SATCOM service, and when the
test equipment is set up, all are subject to the conditions of
the network. Bandwidth may, or may not, be limited by a
service plan and the amount of congestion in the network,
depending on how many other users are accessing the same
channels. These conditions make for an uncontrollable test
environment — that can complicate or obstruct a planned
test procedure.
To alleviate these challenges, attempts can be made to
work around them by looking for options such as moving
all, or part, of the testing effort into the lab. Simulation or
emulation equipment can be used, similar to the evaluations
occurring in the cellular world, where test equipment exists
that provides some level of connectivity on the bench. A
similar solution has now been developed by a small SATCOM
software house for Inmarsat BGAN services.
SATCOM Satellite and Ground Station Emulator
When developing the first generation of user terminals for
the Inmarsat BGAN satellite service, GateHouse Telecom
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A/S and the firm’s partners experienced,
first-hand, SATCOM testing challenges.
Access to the service was limited.
Rigorous testing was time consuming and
costly. A better solution was needed.
Leveraging already available RF
and modem hardware, GateHouse
Telecom was in a unique position to
reuse the company’s mobile protocol
stack IP to develop a comprehensive network emulator for the
Inmarsat BGAN system.
The existing hardware platform was originally developed
by Square Peg Communications Inc. to support physical
layer and protocol stack conformance testing of BGAN
user terminals as a key part of the terminal type approval
process. The current generation of the modem hardware is a
compact and fully integrated 4U unit supporting four uplink
and downlink channel pairs — plenty of capacity to simulate
multiple satellites and spot beams.
GateHouse developed the Network Emulator product which
augments the Square Peg hardware with emulation of an
Inmarsat BGAN ground station. Together, they enable endto-end testing of solutions on the bench, directly in the lab.
The Network Emulator implements the Inmarsat air-interface
protocol that allows a user terminal to log on to the system
and activate services. Both IP services (standard data and
streaming data) and circuit-switched services (voice and
ISDN) are supported.
The current generation platform is the Application Tester for
the Inmarsat BGAN service — combining the Square Peg
Communications hardware with the GateHouse software
into a fully integrated ground station in-a-box.
Toward the user terminal, the emulator is connected via
a regular L-band RF interface over a coaxial cable. The
appropriate broadcast information is sent to the terminal to
simulate a full satellite constellation, allowing the terminal to
acquire the signal and log on. A special Test-SIM card is used
in the user terminal instead of the normal subscription SIM.
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The network emulator is connected via a normal Ethernet
cable. When the user terminal activates an IP service, data
can be transported from the mobile side to any server
accessible via this connection. Any IP-based application or
solution can then be tested and validated.

As the terminal reports the position to the emulator, the
service level is adjusted accordingly. Depending on the
pointing elevation of the antenna, adjustments are made
based on the assigned link margins in each elevation band.

Core Functionality of SATCOM Network Emulation
On the inside, the network emulator simulates a complete I4
satellite constellation. Given the position of the user terminal,
it will turn on the signals from the global and regional beams
of the satellites visible at that location. When a service is
activated by the user via the terminal, the required narrow
beam channels are activated.
When the terminal crosses a spot beam boundary, handovers
are performed. When it crosses the edge of coverage,
satellites are turned off and on, allowing realistic simulation
of switches between each satellite and ocean region.
Rainy Day Testing
The satellite service level may vary
depending on network condition,
number of users and even be
subjected to environmental
effects, such as weather
fade. Such conditions are not
under the user’s control, but
in a controlled environment,
they can be emulated.
A Well-Traveled Solution
Satellite service performance also often varies with location,
giving different levels of service, depending on the elevation
of the communications satellite.
Effects from handovers or satellite switches may affect the
application. Such scenarios are quite challenging to reproduce
in the real world, but with an emulator, this work becomes trivial.

An emulator can simulate
degraded performance,
error conditions, and user data
congestion. This allows testing under
a wider range of scenarios, fully under the user’s control.
The robustness of the application when facing a highly
congested network can be validated, and the user can
verify that the application is giving proper feedback or is
performing the appropriate error handling when errors
do occur.
The Future
By bringing the ground station and all the other parts of a
SATCOM network into the lab, the user can control the test
environment. This enables a far more robust environment
that results in better performing products far faster than such
would have ever been possible by testing on the live network.

The user terminal activates GPS to get a position resolution
that is used to select the satellite and spot beam to use for
the satellite service. Faking this position can be done by
using a GPS signal generator, or by overriding the position
via a debug interface. Changing the position makes the user
terminal operate as if located anywhere on the Earth.

With a world that is constantly in search of ways to secure
and guarantee connectivity and up-time, wherever and
whenever, testing in the lab seems to have an important role
to play in the future of satellite communications.
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Saving Time and Resources:
Mesh Space and Ground Networks

by David K. Chan, Ph.D., Vice President, Sales & Marketing, Quintech Electronics, Inc.

M

anufacturers and designers of satellite
terminals (modem, transceivers) and
other wireless radio devices and
networks can face significant “lab
logistics” challenges in testing and
validating RF signals for mesh (any-to-any)
network topologies.
Yet, the ability of mesh networks to rapidly adapt, self-heal,
and meet on-the-move and other requirements continues
to create demand for mesh connections in the field. This
article discusses test lab challenges and how test engineers
have found they can achieve dramatically reduced test
schedules and increase accuracy in RF link testing for mesh
networks by using new advanced RF matrix switch test and
measurement systems.

Hub-based networks

Basic hub (also known as Star) networks rely on a central
server and substations to manage traffic between nodes
(Figure 1). This network configuration contains single points
of failure that then require redundancy designs to maintain
network connectivity.
For some field applications, the resiliency of this network
may require costly redundancies. The hub and number of
substations need to be planned in advance to accommodate
the changing configuration of the network where the
distance between the nodes and hub and substations will
change. If there are not enough substations built into the
network, there is a risk that the nodes will lose connectivity.

Satellite and terrestrial wireless mesh network connectivity
requirements have been part of the commercial and military
SATCOM landscape for years. Examples in the SATCOM
world include VSAT and mobile satellite service networks for
voice connectivity.
Commercial space constellations, such as Iridium, which
employs inter-satellite mesh RF communications links, are
part of the network fabric used for some commercial and
military and COTM applications. Just one example — the US
Defense Information Systems Agency (DISA) recommends
DVB-RCS, which uses a TDMA mesh return path, for two-way
broadband satellite systems for the US military. A number of
requirements are increasing the rate of demand for wireless
Mesh Networks in military communications.
Mesh Networks in Commercial Communications
The evolution of field communications in the private sector
has grown to include live video, voice and data over wireless
digital data networks that require very large uplink and
downlink bandwidths.
Over-the-air (OTA) networks for personnel in the field are
typically critical and require more than 99.999 percent
resiliency in a mobile environment. The network needs to
be flexible to allow the nodes to maintain connectivity as
they change distance with respect to each other. These
requirements are increasing demand for wireless Mesh
Networks relative to Hub-based networks.
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Figure 1. Hub network.

Mesh Networks
A mesh network integrates the server capabilities into each
node, so that each node in a full mesh network can have a
point-to-point connection with another node, and also each
node can pass the data packet along to the next node. As
there are multiple paths available to make a point-to-point
connection, a mesh network would always to able to make
and maintain a connection even with a loss of a node.
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Figure 2 shows an 8 port full mesh network where each node
can have 7 direct connections.

Figure 3.

Depending upon the intelligence of the server, it can route
the packet along the shortest path, or, it can be randomly
routed along many paths until it reaches its intended node.
The number of different paths will affect the time (latency) for
the packet to reach its intended node. For many networks,
the latency can be critical to the speed of the network.

Figure 2. Full mesh network.

In a real-life wireless mesh network, a full mesh network
is dependent upon the distance between nodes. As the
distance between nodes increases, or the line-of-sight is
lost, the connection between nodes will be lost.
Figure 3 shows an example of a partial mesh network
where nodes have a limited number of nearest neighbor
connections due to signal level connectivity. As the nodes
move relative to each other, the network connections will
change depending on detected signal strength.
Nodes that move away from each other will have decreased
signal level until connectivity can no longer be maintained.
Nodes that move toward each other will have increased
signal level to a point where a connection is made. The mesh
network can accommodate these changes.
The ‘server intelligence’ built into each node is limited in
comparison to a full server. In a partial mesh network, a node
can have a connection with a node that is not its nearest
neighbor by having its nearest neighbor pass the packet
along to its next nearest neighbor and so on, until the packet
reaches its intended node.

Time division multiple access (TDMA) networks use multiple
channels to transport bandwidth signal, e.g., a 40 Gbps
bandwidth can consist of four channels of 10 Gbps signals that
are aggregated to 40 Gbps. The packets that are transmitted
are expected to arrive within a predefined tolerance (which is
dependent upon bandwidth) of each other.
If there is too much delay between packets, an error occurs
and the system is required to ask for the packets to be resent.
The latency tolerance can be increased using forward error
correction (FEC).
A hub network relies on the substations to route the packets
toward the intended target. The substations can be subject
to delays due to heavy packet traffic, which can increase the
transmission latency.
A mesh network minimizes latency with a one hop connection
when available. Packet routing in a mesh network has
additional complications as nodes can be added or dropped
at any time.
Due to spatial and line-of-sight constraints, the mesh network
is most likely a partial mesh configuration, where each node
has a limited number of nearest neighbors. The number of
nearest neighbors can change over time as the nodes move
with respect to each other.
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Dynamic configuration presents many challenges for packet
routing, and TDMA networks need to be able to adjust to
the changing number of nodes, and number of nearest
neighbors, etc. Latency in a partial mesh test matrix switch
can be increased as additional traffic is generated since
every node that is not the intended target is re-transmitting
the packets.
To ensure that the network meets the resiliency requirements,
it is imperative that the firmware is able to adapt to the
constantly changing network configuration. Firmware needs
to be tested and verified on a network where the number
of nodes, the distance between nodes and the nearest
neighbor connectivity are changing. A simple base line test
configuration of packet hopping through multiple nodes
would be a string configuration (Figure 4).

Figure 5a. Full mesh.

Figure 4. String network.

Testing Mesh RF signals
Emulation of terrestrial RF wireless (or satellite RF) signals
in a test bed requires shielding the signals from outside
commercial signals and other sources of Electromagnetic
interference by transporting the RF signals over coaxial cable.

Figure 5b. Partial mesh.

A mesh test system requires the use of a splitter at every
device node that is interconnected to all the other nodes.
An attenuator at each node is needed to vary the signal
strength. It is long and tedious to manually change cable
connections between nodes and vary the signal levels.
An RF mesh test matrix, such as Quintech Electronics,
Inc. NEXUS brand of Test and Measurement switches,
allows node-to-node Layer 1 connectivity that emulates
connections of the RF signals between nodes.
The NEXUS matrix switches integrates the splitters,
attenuators and switches into a remotely controlled chassis.
Figure 5 in the next column shows a) full mesh, b) partial
mesh and c) string networks that are rapidly configured
using the NEXUS mesh matrix switch.
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Figure 5c. String.

The NEXUS provides any node to any node connections
and allows distance between nodes to be emulated using
variable attenuators to adjust the signal levels. The NEXUS
matrix is an industry proven non-blocking RF matrix switch
that can connect any A port to any B port with independent
0-60 dB variable attenuation per connection.
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The addition of a splitter array enables any node to any node
connectivity to fully implement the mesh network topology.
The NEXUS mesh matrix is an inherently modular design
that provides excellent scalability and can be configured to
support 8, 16, 32, 64 and 128 nodes. Link parameters such
as link path loss and connectivity (on/off) for any node to
node can be changed in milliseconds.
Test engineers are able to emulate joining, leaving, grouping
and splitting of mesh networks using the NEXUS’ mesh
matrix ability to provide real-time switching and attenuation
of all the radio links individually.
A test engineer or team can use the NEXUS mesh matrix
to develop, analyze and verify the upper layer protocols in
multiple realistic configurations and test the mesh network’s
resilience under dynamic configurations. Performance testing
of packet loss, latency and throughput can be measured in
greater efficiency and accuracy than by manually changing
a patch panel.
Figure 6 is an example of the time saved and the increased
number of configurations tested, as achieved by one
manufacturer of RF and satellite products through use of the
NEXUS mesh matrix.
The top panel in Figure 6 shows how a test of just three
network configurations took eight weeks without using the
NEXUS. The bottom panel shows how using the NEXUS
setup allowed the engineers to test four times as many
configurations while increasing productivity four-fold,
resulting in the NEXUS solution enabling a three percent
savings in schedule. With frequency range spanning 600
to 6000 MHz, the NEXUS mesh matrix can be used for LTE
and WiFi for mobile mesh networks and L-band and part of
the C-band for satellite spot beam and MF-TDMA mesh and
hubless networks.

Saving Time and Labor, Automating Accuracy
Engineers require test systems that can be easily configured
and controlled to create test scenarios that emulate fee
space in a controlled environment. Replacing patch panels
with an automated RF switching matrix enables much more
rapid and less error-prone re-routing of RF signals. It also
offers hot-swappable configurability for multiple tests from
a single setup.
In addition to reducing time and difficulty of re-cabling, a
suitable RF matrix can reduce the test cycles for many scenarios
to a simple routine, easily repeatable operation. RF matrix
switches such as Quintech’s NEXUS switch in milliseconds
what would take hours with a manual patch panel.
By performing attenuation, addition, and switching on
signal paths, the NEXUS can limit the need for external
combiners and attenuators, thereby reducing lab costs. In
addition, lab engineers and teams can schedule and use
a NEXUS system via its Q-LAAMP automation software,
allowing multiple overlapping programs or projects to
conduct testing more efficiently.
In one successful example of the use by the armed forces,
a provider of fighter aircraft avionics and navigation radio
systems and vehicle mount military radios needed to validate
and certify their new product for compliance with Joint
Tactical Radio Systems (JTRS) Software Communications
Architecture, and “to leverage its expertise in more than 50
waveforms and functions used on advanced networks and
platforms” to create a battlefield communications radio for
the US military.
The system needed to support on-the-move communications
using a broad range of RF communications technology and
missions. By using Quintech’s mesh matrix testing solution,
the hardware supplier could rapidly test the mission’s
baseline waveforms, such as WNW, SR; cross-banding
and channel bandings, as well as future waveforms such as
SINCGARS, V/U LOS, UHF SATCOM, and MOUS.
David K. Chan, Ph.D. is the Vice President, Sales and
Marketing for Quintech Electronics, Inc., Indiana,
Pennsylvania. He holds a B.S. in Applied & Engineering
Physics from Cornell University, and a Ph.D. in Materials
Science & Engineering from Northwestern University. David
has over 23 years of experience in the analysis of materials
and test and monitoring of wired, wireless, satellite, and
fiber optic analog and digital communications networks.

Figure 6. Sample comparison of RF test project saves.
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Recent Advances in SATCOM Systems Design and Control
A Hiltron Communications Focus

T

by Jan Molter, Managing Director, Hiltron Communications

he celebrated Italian chef Antonio Carluccio
defines the essence of good cooking as the
ability to achieve the maximum flavor as
efficiently as possible.

Satellite communication today depends not so much on
flavor as on the ability to deliver robust solutions combining
precision, efficiency and affordability. Hiltron’s success over
many years of SATCOM system design and production
stems from a threefold approach:
First, ongoing research, studying the latest technical
advances and the latest product offerings.

Second, Hiltron’s long experience in product selection,
distribution and support. If a device is substantially
ahead of the competition, the company often
negotiates a partnership agreement to encourage an
ongoing close relationship with key technology providers.

Third, if the company’s system integration
activity identifies a technical challenge
which cannot be solved from existing
product sources, then resident are the
proven in-house skills to develop a solution
in-house.
Combining IT and IP technology
allows SATCOM systems of any
size and complexity to be controlled by a relatively small
number of supervisors, regardless of location. An important
element in the design of such systems is to ensure that the
user interface is easy to learn and, wherever possible, shares
a common style across multiple devices.
This has obvious advantages in terms of staff training. Less
obviously, but importantly, it also maximizes staff efficiency
and minimizes stress. A sensibly designed system should,
for example, be easily configurable to monitor all relevant
operating parameters for signs of trouble.

Figure 1. Hiltron’s SORBAS System.
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If a problem is sensed, the relevant operator is automatically
alerted and the event itself logged for future reference. This
is the thinking which motivated the development of the
company’s SORBAS product range.
SORBAS
SORBAS brings together — as one product series — a range
of devices developed in the firm’s twin roles of manufacturer
and provider of completed customized systems. These
include the HCS-Core, HMAM, HACU, HSACU, HDCU-E
and HMCS. Figure 1 on the previous page shows a typical
configuration with the SORBAS core in blue.
HCS-Core performs as a control element for tasks such
as switching downconverters, integrated receiver/
decoders, digital video broadcast encoders, high-power
amplifiers and waveguides. The full-rack-width version
can accommodate up to 16 slot-in card modules and is
their largest and most versatile satcom controller to date.
The current range of modules 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.
HMAM (Hiltron Motorized Antenna Mount) is a high-precision
motorized satellite antenna mount designed for two-way
VSAT communication, or receive-only, downlink applications.
Extremely robust, HMAM is available in two sizes to
accommodate reflectors of 1.2 up to 2.7 meters in diameter
or, for the larger version, 2.7 up to 4.5 meters in diameter.
Figure 2 shows a dual-band (C- and Ku-) antenna mounted
on an HMAM. 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 professional-grade drives for
azimuth and elevation plus a high-accuracy polarization
drive. The combined head and drive form a three-axis
motorized mount with 220 degrees of continuous azimuth
adjustment, 90 degrees of elevation adjustment range and
fully adjustable polarization.
HACU (Hiltron Antenna Control Unit) 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 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.

Figure 2. Dual band (C and Ku) satellite antenna mounted on a Hiltron HMAM positioner.

An increasingly important aspect is the production of
satellite links for high-quality and high-reliability satellite
news gathering applications. HSACU (Hiltron Satellite
Newsgathering Antenna Control Unit) provides fullyautomated satellite auto-acquisition and is compatible with
all leading motorized satellite newsgathering antennas.
Designed for integration into SNG trucks or for refurbishment
of existing SNG antenna control systems, it is housed in a
compact rack-mountable chassis.
HDCU-E (Hiltron De-Icing Control Unit) is a combined icesensing and dish-heating controller for use with satellite
antennas of any kind. It is capable of handling up to 14
kilowatts of power across multiple heating groups or,
optionally, up to 450 kW for large dish antennas.
Each group is divided into three independently-controlled
heater arrays. Each array in turn feeds up to three antenna
heater circuits. Snow detection is via a reflective sensor with
a polarizing filter. Sequential switch-on is performed within
the controller to prevent rapid changes in current load when
the antenna heating process is activated or deactivated.
HMCS (Hiltron Monitoring and Control System) provides a
highly efficient line-up procedure for professional satellite
systems. This includes full control of contribution encoders.
An integral database stores specific satellite transponder
and encoding profiles.
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Figure 3. Hiltron SNG control GUI.

The HMCS can also control additional customer-specified
satellite communications and video equipment. Seen in
Figure 3 above, the control GUI displays a wide range of
relevant parameters including signal data and, at lower right,
the matrix configuration.
Recent and Ongoing Projects
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 feature of the HMAM element of
SORBAS is its extremely high mechanical rigidity.

The Hiltron design team derived a complete system,
including a routing matrix and dual 250 watt solid state
microwave power amplifiers feeding a 1.8 meter in diameter
dish antenna mounted on the vehicle’s roof.
The entire system is operated via an HMCS monitoring
and control system in conjunction with an HSACU antenna
controller which is designed specifically for satellite
newsgathering applications. The second vehicle is based on
a Mercedes Benz Sprinter and the third on a Mitsubishi truck
(shown on left and right respectively in Figure 4).

For the Asian installation, a key requirement 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 to 338 kilometers per hour. It doesn’t sound like a big
difference but the increase in wind force is exponential
so some static adjustments had to be implemented to
increase stability.
Demand for Satellite News Gathering (SNG) vehicles remains
strong. Hiltron has been working on three such projects for
German public-service television and radio broadcasters.
Based on a Fiat Ducato, the first centered on the integration
of a complete SATCOM system allowing news or Outside
Broadcast (OB) crews to deliver video and audio content to
the network’s main studios from practically any location.
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Figure 4. Examples of recent Hiltron SNG vehicles for German public-service
television broadcasters.

In a combined endeavor with Danmon Group Sweden, the
company completed a satellite communication 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 this contract was the provision and integration
of 3.7 meter satellite dish on an HMAM motorized mount
plus a Hiltron HACU antenna control unit and an HDCU icesensing and dish heating system.
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A satellite downlink system was completed for Ireland’s
national public service broadcaster, Raidió Teilifís Éireann.
This new resource consists of a 3.7 meter antenna, an
HMAM motorized antenna mount and HACU controller. It
was required for use as a Ku-band link receiving video and
audio data from multiple sources. The project was managed
by Dublin-based systems integration specialist Libirel
Communications Limited.
A major Asian telecommunications service provider has
ordered 120 fixed-mount satellite communication 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.
In the military communications category, Hiltron completed
data and voice communication systems for one of the largest
naval fleets in the NATO Maritime Group. This was the latest
in a series of projects that has been ongoing on a ship by
ship basis since 2011. Each installation provides the codec
facilities needed for secure satellite-based communication
between vessel and land, including IP network access and
vocal telephony.
Another recently completed project was the installation
of a global satellite tracking system for one of the world’s
largest aerospace companies. This includes six Hiltron
HMAM motorized satellite antenna mounts integrated with
a Hiltron HACU antenna control unit and associated motorcontrol electronics.
Each of the six installations in the global satellite tracking
system is configured to operate in main-plus-backup
roles. Two are located at ground stations in the southern
hemisphere, two in Europe and two in North America. Each
HMAM mount supports a 2.4 meter dish and is fitted with
a wind sensor which activates a safety lock if wind speed
exceeds 80 kilometres per hour. The system is being used
in a variety of modes to ensure continuity of the client’s
satellite network.
Super-HMAM
Hiltron’s most recent development is the new Super-HMAM
three-axis motorized antenna
mount. Based on the highly
successful HMAM, Super-HMAM
(Figure 5) is designed and built
to accept reflector dishes of 4.9
meters in diameter, substantially
larger than the standard HMAM.

Figure 5. Hiltron Super HMAM
antenna mount.

choice for two-way VSAT communication or receive-only
downlink applications in the broadcast, telecommunication
and military sectors.
Super-HMAM includes high-grade drives for azimuth and
elevation plus a high-accuracy polarization drive and is
fully compatible with Hiltron’s standard HACU antenna
positioning system. A combined head and drive are
incorporated, forming a three axis motorized system
with 180 degrees of azimuth adjustment, 90 degrees of
elevation adjustment range and fully adjustable polarization.
Positioning accuracy is +/- 0.02 degrees and positiondisplay resolution is 0.01 degrees.
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. An emergency cut-off switch is easily
accessible. Above the housing is a resolver which is used
to measure the azimuth angle of the antenna. An identical
second resolver allows constant monitoring of antenna
elevation. Azimuth and elevation drive motors each operate
through a reduction gear.
Super-HMAM can be controlled via an IP link 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 position and target position
plus a database of potentially accessible satellites. Once
a satellite is selected, precise access parameters can be
calculated at the press of a single button.
The entire antenna support system is built to withstand
standard atmospheric pollutants and to operate at humidity
levels of zero to 95 per cent over a temperature range
between 25 degrees (optionally 55 degrees) down to -25
degrees Celsius. Additional protection can optionally be
provided to withstand pollutants such as salt encountered in
coastal and industrial areas. The rotating pedestal mount is
made of corrosion-resistant hot-dip galvanized steel.
IBC2017, Amsterdam
Plans are now being made by the company to demonstrate
the full range of systems integration, manufacturing
and product distribution capabilities at the upcoming
International Broadcasting Convention, which will be held
from September 15 to 19, at the RAI Center in Amsterdam.
Please visit the Hiltron Communications stand at the venue
if you plan on attending this major trade show event.

Super-HMAM has a newly
developed support structure
that can survive storm-condition
wind speeds well in excess of
200 kilometers per hour. SuperHMAM retains all the features that
have made HMAM the preferred
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