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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?
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Brought To You By SatNews – Host of The SmallSat Symposium
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Boeing Heading Into South Australia
Boeing opened an office in South Australia and their new
Adelaide office will support advanced military systems and
leading edge research and development over the long term—the
hub will work closely with universities, other tertiary institutions
and research organizations.
Boeing’s presence in Australia is already its largest outside of the
United States, employing more 3,000 staff nationally, with the majority
in Queensland. However, this will be the first time the company has had
a presence in South Australia, which is positioning itself as the nation’s
“Defence State.” Adelaide is poised to become a global centre of
excellence for the defence sector with more than AU$100 billion worth
of major industry projects in the pipeline.
South Australia has a long history in the space industry, which
started when the Woomera Test Range was established in 1947
about 450km north of Adelaide. The outback range is still used and
last year launched an experimental rocket flight as part of a joint
research program, HIFiRE (Hypersonic International Flight Research
Experimentation Program).
In October 2016, South Australia and the Agenzia Spaziale Italiana
(ASI) agreed to jointly pursue space-related industries. In September,
Adelaide will host more than 3,000 delegates from around the world at
the 68th International Astronautical Congress (IAC).
www.boeing.com

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

8

SatMagazine — May 2017

Features
The Satellite Innovation Symposium-------------------------------------------- 12
Presenting the Future
Making More Money Via Satellite… An SSPI Perspective----------- 42
Innovation: Live Heart Surgery Over AsiaSat 5--------------------------- 44
Plus, AsiaSat 9 Testing
Making Radio Waves Down Under---------------------------------------------- 48
by Dr. Rowan Gilmore
Executive Spotlight: Piers Cunningham, Speedcast-------------------- 54
The World’s Largest Island Nation?-------------------------------------------- 56
Satellites Provide the Answers
by Junio Doriez, Newtec
Innovation: Communications Are As Available As a-------------------- 58
View of the Sky
by Bill Marks, Kymeta

SATCOM
TWTAs:
It’s in our DNA
You want an HPA
that’s best in size,
weight and power
performance.
So we designed an
HPA that’s best in
size, weight and
power performance.

Extending Mobile Coverage to the Australian Outback------------- 60
by Doreet Oren, Gilat Satellite Networks
Delivering Connectivity to the Unconnected------------------------------- 62
by Sivakumar Sandrasegaram, Optus, and
Alvaro Sanchez, Integrasys
SatBroadcasting: An Evolution in Satellite Access — H-DNA------ 66
The Testing of SNG and OB Equipment Made Easy-------------------- 68
by Geoff Burling, AtlanTecRF
More Access to Launches is Required by the Smallsat Industry-- 70
by Stuart McIntyre, Orbital Access
Preparing for Congested Space-------------------------------------------------- 74
by Mark Dickinson, SDA
Ahead in the Clouds: The Growth of Aero Satellite Connectivity-76
by Andrew Ruszkowski, SES
Innovation: The Mars Terraformer Transfer-------------------------------- 78
by the Lake Matthew Team
The Forrester Report: Mixed Messages-------------------------------------- 82
by Chris Forrester, Senior Contributor
Geolocation Methods of Satellite Transmitters--------------------------- 86
by Erwin Greilinger, Siemens Convergence Creators
When Disasters Strike, Today’s Teleports Keep You Connected-90
by Guy White, COMSAT
SatPhones: The Commercial Fishermens’ Best Friend----------------- 92
by Gavan Murphy, Globalstar

PA17 Series
PA20 Series
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We manufacture high-power, high-linearity ODU TWTAs and
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info@absatellite.com

KU BAND BEAMS

Americas | Europe | MENA | SAF

C BAND BEAMS
Global | West Hemi | East Hemi

Visit us at CommunicAsia 2017: 1R3-01, Hall C Level 1

www.absatellite.com

The Satellite Innovation Symposium...
Presenting the Future...

R

egarding innovation, American writer and management
consultant Meg Wheatley stated, “Innovation is fostered by
information gathered from new connections; from insights gained
by journeys into other disciplines or places; from active, collegial
networks and fluid, open boundaries. Innovation arises from ongoing
circles of exchange, where information is not just accumulated or stored,
but created. Knowledge is generated anew from connections that weren’t
there before.”
How appropriate an analysis of innovation are her words... and they are
certainly applicable to the driving goals that support the upcoming Satellite
Innovation Symposium Silicon Valley 2017.To be held on October 2 and
3 at the Computer History Museum in Mountain View, California, the
Satellite Innovation Symposium will delve deeply into key market changes
as well as pinpoint the imminent technologies and projects that will become
the standards in future years.
Consider — while infrastructure and capital have dominated the SATCOM
market for decades, major disruptions to the industry will be caused by
innovations that will change currently held concepts, provide new solutions
for today’s business concerns as well as ensure business advantages and
vitality for those leaders who can avail themselves and put into practices
new ideas and technologies.

Staid business practices, leaders who lack foresight, companies
unwilling to take a look at new methods of operation, and the inability
to recognize channels of change that benefit future earnings, those
paradigms will ensure companies that lack the drive to recognize the
future will remain also-rans.
Satellite Innovation Symposium will ensure attendees are made aware of
the tools that can assist them in building and growing their businesses.
Technology that is rapidly evolving, mergers, acquisitions and the influx of
new professionals entering the space industry are changing satellite market
dynamics at an accelerated pace.
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Hosted in Silicon Valley, the Satellite
Innovation Symposium will closely
examine the permutations that are occurring within, and without, established
channels. Innovative new players and established, leading organizations will
be brought together to present a more complete and clearer picture of the
future of space.
Dynamic speakers will host a series of panels designed to address
exciting innovations as well delineate the market forces that will guide
the use of these technologies and business practices into the future.
These panels include:
— Ground-Based Ecosystems of the Future
— The VC Role in Satellite Innovation
— New Horizons in Space: The Innovation Landscape
of the Future
— Manufacturing and Servicing in Space:
New Solutions for What is Needed
— Staying Ahead of Technology: Robotics,
AI, 3D, Big Data Analytics and more...
— Satellite Constellations — the New Roles of LEO
and MEO
— Government as Innovators: Incubators, Investors
and Customers
— Digesting Software’s New Role
— Satellite Operator Challenges
— Mobile Satellite Connectivity
— Intersection of Launch Innovation and Economics
— Innovative Partnerships and New M&A Strategy
— New Space Clients and The Internet of Things
— Cyber Security — Secure Satellite Systems of
the Future
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SINGAPORE
#NewtecDialog
www.newtec.eu

Leading the innovation charge will be speakers from…
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•

Aerojet Rocketdyne

•

SIA - Satellite Industry Association

•

Airbus Defense and Space Inc. - EADS

•

Sierra Nevada Corp.

•

Airbus Safran Launchers

•

Silicon Valley Space Center

•

And One Technologies

•

Spaceknow

•

AsiaSat

•

SSL

•

AvL Technologies

•

SSPI

•

Ball Aerospace & Technologies Corp

•

Tek Ventures

•

Bessemer Venture Partners

•

Thales Alenia Space

•

Blue Sky Network

•

The Aerospace Corporation

•

Clarke Belt 2.0

•

The McLean Group

•

Descartes

•

ViaSat

•

DFJ

•

Wells Fargo Securities

•

DigitalGlobe

•

XipLink

•

DurieTangri

•

XL Insurance America

•

Finance Information Group

•

GVF

•

Hogan Lovells

•

InQTel

•

Iridium Communications

•

Kratos

•

Kymeta

•

Made In Space Inc

•

ManSat

•

McKinsey & Company

•

MSUA - Mobile Satellite Users Association

•

Northern Sky Research - NSR

•

Office of the Secretary of Defense for Space Policy

•

Orbital ATK

•

Phasor

•

Qualcomm Ventures

•

Quilty Analytics

•

Raytheon

•

SES Government Solutions

Highly recommended is your participation with the Satellite Innovation
Symposium.
Future business success is yours to firmly grasp once you have been made
aware of the upcoming technologies that will change the history of your
business and space… for the better…
To register for this important symposium, please access this direct link.
For additional symposium details: www.satinnovation.com
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All-in-one positioner system with integrated
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switchable
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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

InfoBeam
A Super Swarm of Smallsets — The QB50 Project Continues

Orbital ATK’s Cygnus OA-7 mission is the third one to arrive at the ISS via a United Launch Alliance (ULA)
Atlas V. Photo credit: NASA/Scott Kelly/Twitter

With the successful delivery of cargo to
the International Space Station (ISS) via
Orbital ATK’s Cygnus spacecraft late last
month, having launched aboard a United
Launch Alliance Atlas V rocket from Cape
Canaveral, there was a great deal to
celebrate… not only was the crucial cargo
successfully delivered, but 36 smallsats — a
“swarm” — part of the QB50 mission —
were also aboard the Cygnus for delivery
to the ISS for later individual launches to
their specified orbital slots.
Twenty-eight of these satellites are part of
the ongoing QB50 (www.qb50.eu) mission
that is funded by the European Union’s
Seventh Framework Program for Research and
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Technological Development and managed
by the von Karman Institute for Fluid
Dynamics (www.vki.ac.be), with NanoRacks
(nanoracks.com) being the launch provider
with full NASA (www.nasa.gov/mission_
pages/station/research/experiments/2539.
html ) support.
The QB50 project, when completed, will
present a network of smallsats that have
been designed and built by universities from
around the world.
These smallsats will drive science projects
that will investigate the lower thermosphere
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between 200 to 380 kilometers in altitude,
which is the layer of the Earth’s atmosphere
that resides between the lower mesosphere
(the least understood portion of the
atmosphere) and the upper exosphere,
within which particles remain gravitationally
bound to Earth — this is considered to be the
transitional area between the atmosphere of
Earth and space itself.
The thermosphere, within which the ISS
orbits, completely absorbs solar X-ray and
extreme ultraviolet radiation at wavelengths
<170 nm and solar winds are transferred
to the magnetosphere through this portion
of the Earth’s atmosphere, although the
mechanics of how such is accomplished is not
currently well understood.
The thermosphere defends Earth against
cosmic rays, solar flare radiation and
unpredictable space weather, all of which can
make life miserable for GPS units, mess up
power grids as well as instigate mass blackouts.
There are three science sensor sets that will
be employed by this network, with all of the
cubesats including Thermistors/thermocouples/
TTD (TH) as part of their payloads.
Set 1 includes the Ion-Neutral Mass
Spectrometer (INMS) to study low
mass ionized and natural particles in the
lower thermosphere.
Set 2 includes the Flux-ø-Probe
Experiment (FIPEX), to precisely
determine the content of molecular and
atomic oxygen in the thermosphere.
Set 3 brings the multi-Needle Langmuir
Probe (m-NLP), to characterize the
masses of electrons in the ionopshere.

Another objective of this particular launch
was to support smallsats for technology
demonstrations — the spacecraft involved
in this endeavor will be carrying their own,
specific payloads for space qualification to
ensure payload reliability and veracity within
the hostile environs of space.
The life expectancy of the satellites is
between six and 12 months and, upon
completion of their tasks, they will re-enter
the Earth’s atmosphere for cremation.
All of the hardware was turned over
to NanoRacks LLC in Houston, where 29
of the smallsats were integrated into the
firm’s NanoRacks 6U deployers by the joint
team at Innovative Solutions in Space B.V.
in the Netherlands (www.isispace.nl/)
The filled deployers were then shipped to
Lockheed Martin, the firm that is responsible
for the Cargo Mission Contract. Lockheed
Martin then loaded the deployers into the
Orbital ATK Cygnus CRS-OA spacecraft
for their delivery to the ISS aboard the
aforementioned Atlas V rocket.
“In the last six years we have learned
continuously while collaborating with all
these universities around the world. From the

beginning we have been all working together
to archive the same dream, and we quickly
understood there were twenty-eight different
ways to do it.” said Dr. Davide Masutti, QB50
Project Manager at the von Karman Institute.
...the QB50 smallsat inclusions…

Professor Iver Cairns, the project
lead, stated that these smallsat
payloads will provide unique scientific
data on Earth’s upper atmosphere
(specifically the ionosphere and
thermosphere) and space weather.
They will also demonstrate new
Australian technologies in space,
specifically a ‘photonic lantern’ to
study the spectrum of light from
the Earth and other objects, plus a
GPS receiver to study GPS signals
reflected off the sea and refracted
through the atmosphere.
The University of New South
Wales (www.unsw.edu.au/) UNSW-

The Inspire 2 team post-launch photo, courtesy of
the University of Sydney.

Australia
From the University of Sydney
(sydney.edu.au/), Inspire-2 — a 2U
cubesat — required approximately
1-1/2 years of effort to design and
build from Commercial-Off-The-Shelf
(COTS) components and packs five
research instruments.

Artistic rendition of UNSW-EC0 cubesat.

Emergency Services

Tactical Military
Operations

Telemedicine, Fire and
Police services; going where
the emergency leads you.
Lightweight, easy setup and
operation. AQYR terminals
are the solution.

From High Speed downloads
of Predator data on the GBS
network, to two-way field
comms, the AQYR Tactical
SATCOM terminals enhance
mission performance

Disaster Services

Earthquakes, Tsunamis,
Hurricanes. When things
are falling apart, the AQYR
Terminal is there to restore
communications in the
most remote locations.

Oil and Gas

Whether exploration, rig
visits, or remote access, the
AQYR terminals are light
and efficient, easy to
operate and reliable in the
most difficult locations.

Compact, Man-Portable, Auto Acquisition, Satellite System
AQYR Technologies • www.AQYRtech.com • info@AQYRtech.com
18

SatMagazine — May 2017

EC0 effort is equipped with an INMS that
will strip the electrons from atoms that
are sticking to the satellite’s onboard
detector to determine the composition
of those elements and other payloads,
and to analyze the effects of space
radiation on various components and
smallsat formation flying.
The SUSat, a joint project
by the University of Adelaide
(www.adelaide.edu.au/) and the
University of South Australia, also
includes similar scientific gathering
instruments as the aforementioned
Australian smallsats.

Artistic rendition of LilacSat-1.

Belgium / China
Students at the Harbin Institute
of Technology (en.hit.edu.cn/)
constructed the LilacSat-1 and obtained
hands-on experience building this
spacecraft that will engage in amateur
radio communications and is also a
technology demonstration. This 2U
cubesat’s payloads include an INMS, A
V/U digipeater and a thermal infrared
camera, which will enable licensed
radio amateurs to send a command to
the satellite to capture an image and
then download that data to them.

Photo courtesy of University of Alberta.
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Canada
Collin Cupido and Charles Nokes are
part of the team of students from the
University of Alberta (www.ualberta.
ca/) that received funding from the
Canadian Space Agency to build the
3U Ex-Alta 1 CubeSat and participate in
the international QB50 mission.
With funding provided by the
Canadian Space Agency, these and
other students from the University
of Alberta built a cubesat that was

Mosaic showing the members of the AlbertaSat
team and the various steps involved in building the
Ex-Alta 1 CubeSat. Photo credits: Collin Cupido,
Charles Nokes, University of Alberta.
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propelled into space as one of the
smallsat payloads aboard the Orbital
ATK Cygnus launch last month.
The cubesat was dropped off at
the International Space Station as part
of the international QB50 mission.
This 3U cubesat is named Ex-Alta 1
and will collect information on space
weather with the help of a miniaturized
version of a science instrument called
a magnetometer, an essential tool for
studying solar storms.
Ian Mann, the Professor of Physics
at the university, explains more about
the smallsat in a video produced by the
Science department at the University
of Alberta at www.youtube.com/
watch?v=WUC6lHh_Gmg.

when the satellite is not in view of a
ground station, information will still be
received by interested parties.
The Northwestern Polytechnical
University (http://en.nwpu.edu.cn/),
under the leadership of Dr. Yu Xiaozhou,
developed a 2U cubesat named
Aoxiang-1, which totes an INMS sensor
and is also set to launch from the ISS.
Finland
Based on the research realized from the
development and launch of the nation’s
first satellite, Aalto-1, the follow-up
Aalto-2 was included in this mission.
Built by the Aalto University School
of Electrical Engineering (http://
elec.aalto.fi), the work on this smallsat

China, People’s Republic of,
The NJUST 1 2U cubesat is packing a
FIPEX sensor as the primary payload
and this smallsat was designed and built
at Nanjin University of Science and
Technology (english.njust.edu.cn/).
Data will be exchanged via supplied
network resources, ensuring that even
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started in 2012 as a doctoral project
and further develops the technologies
started during Aalto-1, according to
Assistant Professor Jaan Praks.
Aboard this cubesat is an mNLP
payload that was developed at the
University of Oslo to measure the
characteristics of plasma and the
overall demonstration by this smallsat
is to test the spatial viability of the
design and components.
France
A 2U cubesat was developed by
students at École Polytechnique
(www.polytechnique.edu/) to engage
in various comms experiments as well
as an educational tool.

(The X-Cubesat team)
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This smallsat — X-CubeSat — carries
a FIPEX sensor as well as a transponder
for amateur FM. An additional French
cubesat is from Mines ParisTech
(www.mines-paristech.fr) and is
called the SpaceCube. The payload is
identical to the previously mentioned
French university satellite.
Germany
Technische Universität Dresden’s
(https://tu-dresden.de/) 2U SOMP2
(Student’s Orbital Measurement
Project) cubesat accommodates
three payloads, all developed at this
university. The payloads include FIPEX,
C-REX that examines the electrical
properties of carbon nanotubes under
the influence of space conditions, and
the TEG payload that will probe the
feasibility of harvesting energy.
Greece
DUTHSat from the Department of
Electrical and Computer Engineering of
the Democritus University of Thrace

Members of the DUHSat team at work.

(www.duth.gr/) obtained funding from
the European Social Fund and National
Resources, as well as a contribution
toward the launch costs from Raycap
S.A., a Greek firm engaged in
telecomm and other applications
around the globe.
The satellite was built by young
engineers at the university and has
been an asset to those following
undergrad and graduate diploma
theses on space electrodynamics and
satellite subsystems.

Also from a Greek university
— University of Patras (www.
upatras.gr) — and the Libre Space
Foundation (https://libre.space/),
their UPSat cubesat joined this up and
coming swam and was delivered to the
ISS for launch.
This spacecraft is described as
the first open source hardware and
software satellite. This is a 2U cubesat
and also minimized the use of COTS
components to minimize the costs of
development and build. There was a
mass savings realized and enhanced
mechanical properties through the use
of an aluminum frame.
Israel
This second produced satellite from

(Israel’s Hoopoe2 team.)

SUPERIOR SATELLITE ENGINEERS
• Designed specifically for the popular
Series 8345 4.5M
• Tripod mount for outstanding
stability
• Remote site & pc interface available
• Optional resolver based positioning
• 5-ton Joyce Dayton actuators
• 90V DC motors
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the Herzliya Science Center (www.
idc.ac.il/) was developed by the
students and is known as Duchifat, or,
Hoopoe 2. The cubesat, similar to the
others in the QB 50 project, will take
lower thermosphere measurements,
which will then be communicated
to the Herzliya Science Center for
interpretation by the students.
Also onboard are thermistors and
a magnetometer instruments. Also
of note is the nation’s upcoming
and rather complex project that
includes the planning, programming,
construction and launch of 70 cubesats
by 70 different high schools in Israel.
This launch event in 2018 will be in
celebration of the nation’s 70th birthday.
South Africa
The South African nanosatellite, ZAAeroSat, weighs in at 2 kg and is the
only satellite from Africa to form part
of this international project, and will
gather measurements from the lower
thermosphere via the smallsat’s
FIPEX sensor.

The satellite was completed by the
Electronic Systems Laboratory in the
university’s Department of Electrical
and Electronic Engineering and
CubeSpace at Stellenbosch University
(www.sun.ac.za/)
CubeSpace is already widely
recognized internationally for innovative
smallsat orientation control systems and
they supplied 15 control units (attitude
determination and control systems
[ADCSs]) to other satellites in the QB50
project, according to Professor Herman
Steyn, who heads up this project and
is the founder of CubeSpace. He
added that the ESL/CubeSpace unit
developed ZA-AeroSat’s onboard
computer (CubeComputer) and the
attitude control system (CubeSense and
CubeControl) for use in space.
A second satellite from South Africa’s
commercial joint venture SCS Space
(www.scs-space.com/) and Pinkmatter
Solutions, named nSIGHT-1, is also
a member of this smallsat troupe,
packing a FIPEX sensor as well as the
company’s compact RGB Gecko imager

The SCS Space team.

camera which has a ground sampling
distance of around 30 meters.
The satellite was designed,
integrated and tested by the Space
Advisory Company and then assembled
at NewSpace Systems in their clean
room, both part of the aforementioned
SCS Aerospace Group.
Also to be tested during the
smallsat’s on orbit maneuvering is
a Nelson Mandela Metropolitan
University patented Radiation
Mitigation VHDL Coding Technique.

Cobra Ka MultiBand is the ﬁrst
Maritime terminal capable of
both WGS and Inmarsat GX
Operation.
· 100cm antenna
· WGS certiﬁcation pending
· Option of simultaneous X-Band operation

sales@emsolutions.com.au
www.emsolutions.com.au
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Artistic rendition of the LINK cubesat.

South Korea
Called the Little Intelligent
Nanosatellite of KAIST, or, LINK, this
2U cubesat was designed at KAIST
University (www.kaist.edu/) and
carries the INMS sensor.
Additionally, there are two Langmuir
probes that were developed in-house
by the agency and this diagnostic
tool will determine the electron
temperature, density and potential of
a plasma.
From Seoul National University’s
(www.useoul.edu/) Satellite Team
come the 2U SNUSAT-1 and SNUSAT1b cubesats.
The undergrads within the Department
of Mechanical
Space
Engineering
and
Department
of Electric
Engineering
founded the
SNUSAT organization in 2010 and the
satellites they subsequently built were
for educational purposes, as well as to
present valid entries into international
smallsat competitions.
As is similar to the other cubesats,
SNUSAT-1 will measure lower
thermosphere constituents via the
primary FIPEX instrument as well as
validate fault-detection, isolation
and recovery algorithms that were
developed by Seoul National Unit
and imaging space environment. The
advisors for SNUSAT are Professor
In Seuk Jeung and Ph.D. candidate
Jihyn Park.
Spain
The 2U cubesat known as QBITO is
the first smallsat to be developed
by the Polytechnics University of

Madrid (www.upm.es/). There are
algorithm based on fuzzy control theory.
three payloads. The first was developed
in conjunction with the University of
Sweden
Liege and will assess the performance
Lulea University of Technology
of the n-Octadecane (a reference
(www.ltu.se) developed the qbee
substance used for gas chromatograph)
2U cubesat along with Open Cosmos
as a Phase Change Material, or PCM.
(open-cosmos.com/).
Spanish firm New Infrared
The satellite was developed using
Technologies developed a Medium
a payload development kit known
Wave Infrared Detector for testing,
as qbkit that simulates the interfaces
and the third instrument is an attitude
and behavior of a satellite bus in orbit
supercool.xicom.qxp_supercool.xicom.satmag.03.17.keep.your.cool
2/10/17
9:45 AM
1
determination and control system
conditions.
In combo
withPage
qbapp,
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☛
☛
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this package allows for payload
development at a fraction of the
current cost of such work, according to
developer Open Cosmos.
The edu board, main power converter,
USB cable and limited access to qbapp
are included with this package… a link
is also included for the 3D files for the
structure itself, which can be 3D printed.
On board is a FIPEX sensor.

Republic of China / Taiwan Province
Traveling on the 2U cubesat from the
National Chenk Kung University
(NCKU — web.ncku.edu.tw/)
SPACELAB is Phoenix with three
mission payloads that include solar EUV
sensors, thermistor as well as an INMS
sensor. The SPACELAB was established
in 2003 and has been involved in a
number of smallsat projects. The first
smallsat from this organization was the
PACE nano that launched in 2014.

OPERATORS DO NOT WANT TO SEE BLOCK DIAGRAMS...
... BUT ENGINEERS DO !
sat-nms MNC Operator View

sat-nms MNC Satellite Ground Station Block Diagram

 easy re-configuration
 operator friendly GUIs
 smart work flows
 vendor independent configuration
sat-nms MNC and sat-nms IOFEP:

Photo of the PHOENIX team with their cubesat.

Turkey
Istanbul Technical University (www.
itu.edu.tr) and the Turkish Air Force
Academy built the BeEagleSat, a 2U
cubesat with an attitude determination
and control system-ADCS as well
as an m-NLP. A secondary payload
is comprised of an X-ray detector,
a communication and satellite
management system (OBCOMS),
both provided by project partners.
The second smallsat from Turkey
is the HAVELSAT, also a 2U unit
that packs one functional and one
scientific unit, the latter being a
Software Defined Radio (SDR) for
comms. Additionally, this smallsat
will also be performing small scale,
onboard image processing.
This cubesat was built by
HAVELSAN (www.havelsan.com.tr/),
a software and systems government
owned corporation with interests
in the defence and IT sectors, and
Istanbul Technical University.
Ukraine
The National Technical University
of Ukraine (http://inter.kpi.ua),
also known as the Kyiv Polytechnic
Institute, brought their smallsat
named PolyITAN-2-SAU to the QB50
project. This inclusion was made
possible due to sponsorships from
Shenyang Aerospace University in
the People’s Republic of China, the
Kalinin Fund, “Diona” Limited and
“Boeing-Ukraine Limited.” Students
built the smallsat under the guidance
of senior researcher Borys Rassamakin.

complete soft- and hardware solution

sat-nms M&C SYSTEM PROVIDES BOTH:
BLOCK DIAGRAM AND TASK ORIENTED USER INTERFACE
www.satnms.com
www.satservicegmbh.de
NASA’s Evolutionary Xenon Thruster; Image: NASA
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United States
Two satellites from US universities
are the result of the work of the
QBUS consortium that is comprised
of subject-matter experts from
Stanford University, Johns Hopkins
Applied Physics Laboratory,
University of Michigan, University
of Colorado and the Universidad del
Turbo Puerto Rico. Each member

organization provides the expertise
for their individual smallsat, such
as on-board CPU data handle and
storage, uplinks and downlinks, attitude
determination and satellite control
as well as project management and
system engineering.
The University of Colorado’s
(www.cu.edu) entry into this phase of
the QB50 project is the 2U Challenger
cubesat, also known as QBUS 1. This
smallsat was designed and built by a
multidisciplinary team of students at
the University of Colorado Boulder
and carries the ion-neutral mass
spectrometer as a science instrument
and has history from the Colorado
Student Space Weather Experiment
(CSSWE) and Miniature X-Ray
Spectrometer (MinXSS) cubesats.
Many of the cubesat subsystems
were designed, built and tested by
students in the Space Technology
Integration (STIg) lab.
There are a number of personal
touches aboard this spacecraft, as
well, such as an engraved CU Boulder

aerospace graduate Ellison Onizuka.
QBUS 2, otherwise known as
Atlantis, is a 2U swarm inclusion from
the University of Michigan (www.
umich.edu/). This 2U cubesat carries
the FIPEX probe.
QBUS 4, also named Columbia, is
from the Universidad del Turbo (ut.
suagm.edu/) in Puerto Rico and their
2U cubesat includes the FIPEX sensor.
www.qb50.com.

buffalo on the interior as well as a
memorial to the satellite’s namesake,
the US Space Shuttle Challenger,
which is especially poignant as the
mission specialist on the Challenger
Shuttle flight was CU Boulder

HTS-READY

VSAT

HIGH-THROUGHPUT TERMINALS
MULTI-BEAM POWERFUL HUBS
VNO NETWORK MANAGEMENT
SOFTWARE DEFINED RADIO
TDM, TDMA, SCPC, DAMA
P2P, STAR, TREE, MESH
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InfoBeam
Cobham AVIATOR 300D Under Evaluation by Shenzhen Airlines
Shenzhen Airlines is launching their in-flight
evaluation of SwiftBroadband-Safety
(SB-S), Inmarsat’s next-generation, IP-based
broadband service for the flight deck.
The SB-S platform, which will be installed
on Shenzhen’s Airbus 320 aircraft using
Cobham avionics’ AVIATOR 300D hardware,
will deliver powerful and flexible in-flight
communications and secure, real-time, in-air
information to enhance Shenzhen’s safety,
security and operational capabilities — both
in the air and on the ground.
The Shenzhen partnership is part of a joint
venture between Inmarsat, Beijing Marine
Communication & Navigation Company, Ltd.
(MCN) and Aviation Data Communication
Corporation (ADCC) to provide aviation
safety services to the rapidly growing Chinese
market. Under this partnership, MCN and
ADCC will deliver satellite voice, ACARS
(Aircraft Communications Addressing &
Reporting System) and data services. MCN
will serve as project manager for Shenzhen’s
SB-S evaluation process.
In addition to compliance with the Civil
Aviation Authority of China (CAAC) mandates
CCAR 121 and AC-121, Shenzhen Airlines
will focus its evaluation on three core SB-S
SATCOM capabilities, including:
Satellite Voice (satvoice
Communications — Two-channel
satellite-based services that enable
faster and high-quality voice
communication between the flight deck
crew and its designated contacts on the
ground, including air traffic controllers
and airline operations personnel.
Integral Global Flight Tracking —
This enhanced, live tracking feature
pinpoints an aircraft’s location through
regular transmission of position reports.
SB-S flight tracking enables the airline
and Air Traffic Control (ATC) to know
where the aircraft is and to understand
its status in real time, which is essential
for both safety and delivery of fuelefficient flight.
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ACARS Over IP — Traditionally used
to communicate with both the Airline
Operations Centre and ATC, this shorttext capability over IP is a prerequisite
for FANS 1/A compliance in remote
oceanic areas.
Shenzhen Airlines also will be able to take
advantage of other SB-S platform features,
including real-time electronic flight bag
applications, such as networked graphical
weather and, ultimately, flight data streaming
(“Black Box in the Cloud”). And, in addition to
providing critical flight safety solutions, its highspeed communications capabilities also allow
SB-S to deliver operational savings to airlines
in the form of reduced fuel costs, improved
efficiency and enhanced security. A recent study
by Helios showed that satellite communications
has already delivered US$3 billion in benefits to
airlines to date (see link below).
Through its SB-S evaluation, Shenzhen Airlines
is preparing for China’s explosive growth
in passenger demand, which, according
the International Air Transport Association
(IATA)*, is expected to more than double
over the next 20 years. IATA also predicts that
China will displace the United States as the
world’s largest aviation market around 2024*.
Much of this demand will be for international
travel and Shenzhen is anticipating this
demand by employing next generation
satellite connectivity, which allows aircraft
to travel in oceanic areas and across remote
continental areas where terrestrial networks
are not established. These satellite-based
capabilities will allow Shenzhen to offer
passengers a vastly wider range of service
destinations that, until now, could not be
realized due to the decades-old limitations of
traditional, ground-based communications.

Cobham’s AVIATOR 300D

Captain Shao Bin, Vice President of
Operations for Shenzhen Airlines, noted that
as China’s skies become more crowded and
advanced flight-tracking capabilities become
a necessity in the region’s airspace, Shenzhen
wants to be at the forefront of this exciting
next chapter of aviation history and is looking
forward to evaluating SwiftBroadband-Safety
as a pioneering, satellite-based connectivity
solution that will enable Shenzhen to offer
enhanced safety, increased capacity and more
efficient operations to our passengers – both
in China and beyond.
Captain Mary McMillan, Vice President of
Safety and Operational Services at Inmarsat’s
Aviation business unit, added that as China
continues its path toward becoming the
world’s largest passenger aviation nation,
Shenzhen is making an important move
to ensure it is ready to not only expand its
domestic service offerings but also meet
Chinese passengers’ growing demand for
international travel. As the trusted provider
of aviation safety and operational services,
Inmarsat’s work with Shenzhen and company
partners will help the company to understand
how SB-S can optimize their flight deck and
aircraft operations as they enter this new era
in Chinese aviation.
*Source: IATA 20-year Passenger Forecast
(Oct. 18, 2016)

Cheng-Yu Tang, General Manager, China
Cobham SATCOM, reported that Shenzhen’s
decision to evaluate SB-S demonstrates that one
of the China’s largest airlines has full confidence
in the performance of the Cobham AVIATOR
300D system and the Inmarsat SB-S platform.
This evaluation also supports the company’s
development of communication technologies to
meet the future needs of the aviation community.
SatMagazine — May 2017
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Speedcast Is Tampnet’s First Partner for Gulf of Mexico Service
latency backhaul network in the Gulf
of Mexico — based on state-of-the-art,
carrier-grade microwave equipment and
the only offshore fiber network in the Gulf
of Mexico, making the LTE network and
services offering truly unique.

Speedcast International Limited (ASX:
SDA) has signed a reseller agreement
with Tampnet for 4G/LTE services in
the Gulf of Mexico — this agreement
marks Speedcast as the first service
provider to partner with Tampnet for
its high capacity offshore network in
the region.

Speedcast will leverage Tampnet’s Gulf of
Mexico high-capacity network as part of its
connectivity portfolio to support current and
future services.
www.speedcast.com

Upcoming

HTS Satellite

Tampnet announced in March that it
had reached 25 percent of its planned
coverage for the Gulf of Mexico.

Wi-Fi in Asia's Busiest Airlines

Upon completion at the end of 2018,
Tampnet will have a low latency, high
capacity fiber and microwave network
made up of more than 60 base stations
that they estimate will cover 98 percent
of all manned offshore assets.
Tampnet currently owns a similarly
designed offshore low-latency network in
the North Sea which has been in operation
since 2001. Offshore LTE has been
available in the North Sea since 2013.

Hotspot in Hot Water

Tampnet’s new Gulf of Mexico network
comes at a time when the oil and gas
industry is looking to advancements in
communications to help better support
the operations of offshore platforms,
increase safety measures and improve
crew morale.
Additionally, the network is being
designed to provide ample fiber-based
LTE coverage for deep-water exploration
activities which represents a first for the
Gulf of Mexico.
The LTE network will be supported
by the largest high-capacity, low-
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A First for China... Cargo Spacecraft Launched
station operations,” said Bai Mingsheng, chief
designer of the cargo ship.
The cargo ship is 10.6 meters long and has
a maximum diameter of 3.35 meters. Its
maximum takeoff weight is 13.5 tonnes,
enabling it to carry over 6 tonnes of supplies.
Tianzhou-1 is larger and heavier than
Tiangong-2, which is 10.4 meters in length
and has a maximum diameter of 3.35 meters,
weighing 8.6 tonnes.
Bai said that supplies loaded on the cargo
spacecraft are nearly as heavy as the ship’s
own weight, exceeding the loading capacity
of Russian cargo ships in active service.
Tianzhou-1 will dock with Tiangong-2
three times, said Bai. After the first
docking, aerospace engineers will test the
controlling ability of the cargo spacecraft
over the two spacecraft.

The Tianzhou 1 cargo craft launched aboard a Long March 7 rocket Thursday. Credit: Xinhua

The second docking will be conducted from
a different direction, which aims to test the
ability of the cargo ship to dock with the
space station from different directions.

China has launched the nation’s first cargo
spacecraft, Tianzhou-1, into space — this is
a crucial step for the country as they plan
to build a space station by 2022.

Without a cargo transportation system, the
station would run out of power and basic
necessities, causing it to return to Earth
before the designated time.

In the last docking, Tianzhou-1 will use fastdocking technology. Previously, it took China
about two days to dock, while fast docking
will take about six hours, according to Bai.

Lifted by a Long March-7 Y2 carrier rocket,
Tianzhou-1 roared into the air from the
Wenchang Space Launch Center in south
China’s Hainan Province on April 20.

China becomes the third country in addition
to Russia and the United States to master the
technique of refueling in space.

Refueling is conducted during docking, a
process that is much more complicated than
refueling vehicles on land.

“The Tianzhou-1 mission includes the
breakthrough of in-orbit refueling and other
key technologies needed to build a space
station, laying a foundation for future space

The refueling procedure will take 29 steps and
will last for several days each time.

In space, the cargo ship will dock with the
orbiting Tiangong-2 space lab, provide
fuel and other supplies and conduct space
experiments before falling back to Earth.
China aims to build a permanent space station
that is expected to orbit for at least 10 years
and the debut of the cargo ship is important
as the spacecraft will act as a courier to help
maintain the space station.

China’s Tianzhou-1 cargo spacecraft. Image is
courtesy of Xinhua.
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MEASAT’s Video Neighborhood Continues to Grow
MEASAT Satellite Systems Sdn. Bhd.
(“MEASAT”) announced that Encompass
Digital Media (“Encompass”) is expanding
their presence on MEASAT’s leading 91.5
degrees E video neighborhood.

they look forward to continue growing with
MEASAT in the years to come.
Yau Chyong Lim, Chief Operating Officer,
MEASAT added that by strengthening their
partnership, MEASAT and Encompass continue
to increase compelling content for Asia Pacific
audiences. Video continues to be MEASAT’s
core focus and they will continue to grow this
segment in cooperation with partners, content
providers and channel operators.

Eight (8) more channels are now available
from the company’s satellite at the
91.5 degrees East slot::
»»
»»
»»
»»
»»
»»

HITS HD
KIX360 SD
Zee Sine SD
beIN SPORTS 1
beIN SPORTS 2
beIN SPORTS 3 (beIN Asia Pacific’s
Indonesia feeds)
»» WAKUWAKU JAPAN SEA HD
»» WAKUWAKU JAPAN Taiwan HD
These channels are distributed to TV platforms
in more than 100 countries across APAC.
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Deepakjit Singh, Chief Innovation Officer,
Encompass stated that Encompass is
delighted to increase their video line-up in
MEASAT’s 91.5 degrees E video hotslot. With
satellite still the preferred means for linear TV
distribution for emerging markets, MEASAT
and Encompass are working together to
expand in this segment. He added that
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The 91.5 degrees E prime video hot slot is
home to the MEASAT-3, MEASAT-3a and
MEASAT-3b satellites, forming the region’s
strongest video neighborhood. From 91.5
degrees E, MEASAT supports broadcasters and
DTH operators to distribute UHD, HD and SD
channels to audiences across Asia, Australia,
East Africa and South Eastern Europe.
www.measat.com/

InfoBeam
Launch Date in India for SSG’s Smallsats
Nanosatellite telecommunications provider
Sky and Space Global (ASX: SAS) has
successfully integrated their ‘Three
Diamonds’ smallsats into the launch pod
of Innovative Space Logistics BV in the
Netherlands.

The integration of the nanosatellites follows
the successful completion of the testing of
SAS’s Ground and Space Communication
systems and software in early April and
represents another major milestone in the
journey to the commercial launch in May.

Sky & Space Global’s smallsats are set to
disrupt the telco space by enabling the
provision of less expensive voice, data and
instant messaging services to areas in South
and Central America, and Africa and Asia.
Airliners and shipping companies in the
coverage area will also be serviced.

This news follows the company
announcement on April 6 that their Three
Diamonds nanosatellites launch window has
been confirmed for late May of this year.

The Three Diamonds will now be transported
from the premises of Innovative Space
Logistics BV in the Netherlands to India ahead
of the upcoming launch, which is scheduled
for late May.

These nanosatellites will be launched from the
Polar Satellite Launch Vehicle (PSLV) of the
Indian Space Research Organisation (ISRO).

www.skyandspace.global/
The PSLV launch system has had 37
successful launches so far and its most recent
PSLV–C37 was marked by the successful
deployment of a record 104 satellites in sunsynchronous orbit.
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India’s ISRO Planning a J-V for Launch Vehicle Manufacturing
The Indian Space Research Organisation
(ISRO) has plans to forge a joint venture
with an industrial consortium to build
rockets, this according to the Indian
infosite, Daily News & Analysis.
The ISRO plans to forge a joint venture with
an industrial consortium to build rockets.
“We are (currently) using significant amount
of things from the industry. If you take launch
vehicles (space rockets), 80 per cent of our
work, we do with the industry (which are
making space-related equipment) today,”
the agency’s Chairman A S Kiran Kumar said
in an interview.
The space agency is looking to form a joint
venture with an industry consortium (to build
polar satellite launch vehicle or PSLV), with
the first launch planned for 2020-21 under
this proposed entity.
Kumar added, “We are now going through
the process of establishing those mechanisms
and getting the necessary approvals.”

however, have many sub-contractors working
with them.
In the area of satellites, the ISRO has given
a contract to a company for assembly,
integration and testing of spacecraft. “We
are getting many of the sub-systems done
through the industry across the country,”
he said.
Asked if he sees the ISRO as a pure R&D
player outsourcing all other work to the
industry, Kiran Kumar said, “It should be an
ideal thing to happen in the long run because
if the industry is able to do what is required,
then definitely it’s a better opportunity for us
(ISRO). The ISRO recognizes the contributions
of the industry in meeting the demands of
national needs of the space systems. The
participation of the industry in the realization
of space systems such as spacecraft, launch
vehicles, establishment and operations
of ground systems and facilities and
implementation of application programs have
been steadily growing.”
www.isro.gov.in/l

According to the ISRO Chairman, the
consortium would have less than half-a-dozen
companies from the industry, which would,

Payload Meetings for EarthCARE
At the Airbus Satellite Center in
Friedrichshafen, introductions took place
when the European Space Agency met
JAXA’s payload for the first time.
The ESA’s EarthCARE mission will be using
JAXA’s Cloud Profiling Radar (CPR), and
so (JAXA) handed over the instrument to
ESA in the German facility. Airbus is ESA’s
prime contractor to develop and build the
EarthCARE satellite.
EarthCARE will collect global simultaneous
observations of cloud and aerosol profiles
together with solar and thermal radiation
and will include these parameters in
numerical weather and climate models.
In the coming weeks, JAXA and ESA teams
will run final checks on the instrument
before giving a “green light” to the Airbus
project team to integrate it with the
spacecraft. Once assembled on EarthCARE,
it will be tested intensively for several
weeks. Then the instrument will be handed
back to JAXA for further adjustments
before its final integration next year.
Due for launch in 2019, EarthCARE will
advance the understanding of the role
that clouds and aerosols play in reflecting
incident solar radiation back to space and
trapping infrared radiation emitted from
Earth’s surface. Energy in the atmosphere
is balance between incoming light from
the Sun, which heats Earth, and outgoing
thermal radiation, which cools Earth.
Clouds and, to less extent, aerosols reflect
incident solar light back out to space, but
they also trap outgoing infrared light. This
leads to a net effect of either cooling or
heating of the planet. In addition, aerosols
influence the life cycle of clouds, and so
contribute indirectly to their radiative effect.
The CPR instrument is one of four instruments
to be integrated on the EarthCARE satellite.
This high power millimeter-wave radar
will measure the vertical profiles of cloud
structures (water / ice content).

Infographic depicting the agency’s current launcher family.
The image is courtesy of ISRO.
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Aussies Working Together to Upgrade SATCOM

The Agilis Real Time Adviser will provide
a centralized web-based monitoring and
control interface allowing seamless visibility
of the broadcaster’s entire satellite uplink
and downlink chains including integrated
spectrum analyzers to prevent co-illumination
of satellite slot capacity.
“We have worked with this customer for many
years and believe this contract demonstrates
our capability of delivering value driven
service,” said Michael Cratt, Managing
Director of Av-Comm Pty Ltd.
They already have a working relationship
that has just improved by $2 million and a
five-year contract.
Av-Comm has signed a $2 million contract to
supply, install, and maintain up to 28 highpower Ku-band Solid State Amplifiers and
complimentary Network Management System
for a leading Australian public broadcaster.

Av-Comm will deploy Agilis Satcom’s
150W-250W GaN advanced high power
Ku-band solid state amplifiers to augment and
upgrade the broadcaster’s existing satellite
communications infrastructure to support
future operational and market demands.
Additionally, Av-Comm will integrate and
maintain the Agilis Real Time Adviser Network
Management System for a period of at least
five years.

www.avcomm.com.au/

China Launches Their First HTS Satellite
Tendered by the RT news site, China has
launched a communications satellite which
will reportedly provide better Internet
access on planes and in less-developed
regions, according to the Chinese Xinhua.
news agency, which also said the satellite
is designed to assist when natural
disasters occur.

Such improved efficiency, if achieved, would
extend the satellite’s life and reduce launch
weight, according to Zhou Zhicheng, Shijian13’s commander-in-chief.

Artistic rendition of China’s Shijian-13 satellite.

Named Shijian-13, China’s first HTS, was
launched from the Xichang Satellite Launch
Center in Sichuan Province on Wednesday
and was sent into orbit on a Long March-3B
carrier rocket.

“The launch is a milestone for China’s
communications satellite technology,” Tian
Yulong, chief engineer of China’s State
Administration of Science, Technology and
Industry for National Defense, said.

The benefits of the satellite — which has a
transfer capacity of 20 Gbps and a designed
orbital life of 15 years — will reportedly
extend to aircraft, allowing for better Internet
service on planes. Xinhua also stated that the
satellite will also allow passengers of highspeed trains to watch HD videos, as well.

Shijian-13 is the first Chinese satellite to
be electrically powered by electricity and
reportedly has the potential to improve
efficiency by as much as 10 times compared
to satellites that use chemical propellants.
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The launch of the satellite — which also has
the first laser communications system installed
on a Chinese high orbit satellite with a long
lifespan — comes as Beijing plans to launch
five other communications satellites this year.
China is aiming to have 22 communications
satellites on orbit by 2025, with five built on
new designs, according to a development
plan for civilian space infrastructure released
in 2015. Shijian-18 is scheduled to be on orbit
and in June.
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Eight Launches Planned by Japan
A recent story in the Nikkei Asian Review
online publication indicates that the
number of rockets Japan will launch for its
key space projects will total a record figure
of eight during fiscal 2017.
The increase in the number of launches by the
government’s Japan Aerospace Exploration
Agency, or JAXA, and Mitsubishi Heavy
Industries comes as the country becomes
capable of independently launching rockets
of all sizes.
It also coincides with a project to launch
satellites to form a Japanese global
positioning system, which gets underway in
earnest this year.
The Japanese government plans to further
shorten the intervals between launches
in response to growing business demand
for satellites for use in GPS services and
aerial imaging.
The previous high for missions carrying
satellites or unmanned spacecraft was six
in fiscal 2016, while five were launched in
fiscal 2014.

JAXA’s SS-520 mini-rocket taking off. Image captured from YouTube.

The average number was about three for the
10 years to the end of calendar 2015. If things
go as planned, Japan will renew the record
for the second straight year in fiscal 2017.
JAXA plans to launch the 34th of its mainstay
H-IIA rocket series from the Tanegashima
Space Center in the southern prefecture of
Kagoshima on June 1. The launch vehicle will
transport the second quasi-zenith satellite

Michibiki, use of which will gather pace in
fiscal 2017 as part of Japan’s GPS project.
The government plans to launch two more
quasi-zenith satellites by the end of fiscal
2017, as well as the Optical 6 information
gathering satellite, which will, in effect, serve
as a spy satellite.
Including another mission for a climatechange observing satellite, a total of five
launches are planned, all from aboard
the H-IIA.
In addition, the seventh large-scale H-IIB
rocket will carry Kounotori, an unmanned
transport vehicle, to the International Space
Station, and the third of the smaller Epsilon
rockets will take Asnaro-2, an Earth-observing
satellite, into orbit.
The government is also considering launching
the ultra-small SS-520, touted as the smallest
vehicle capable of launching a satellite.
Officials believe Japan will need at least six
launches a year to provide viable support
for the country’s space business’ growth.
However, that figure remains far behind the
30 launched by Russia and about 20 by the
USA. China also recently launched more than
10 rockets in a single year.
jaxa.jp/

JAXA’s quasi-zenith satellite, Michibiki. The image is courtesy of Mitsubishi Heavy Industries.
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Co-Branding by ABS Results in the Birth of MongolSat-1
ABS has announced that 12 x 27 MHz of
payload on ABS-2A will be co-branded as
the MongolSat-1 satellite, dedicated to the
Mongolia market.
In attendance at this historic event were Mr.
Erdenebat Jargaltulga, Prime Minister of
Mongolia, and Mr. Enkhbold Miyegombo,
Chairman of the State Great Hural
(Parliament) of Mongolia. They accepted
a token of appreciation from Mr. Tom
Choi, CEO of ABS, in honor of the event.

FYI, earlier this year, the CEO of the
company, Mr. Tom Choi, was inducted into
the Society of Satellite Professional’s (SSPI)
Satellite Hall of Fame. He was recognized for
invaluable contributions to the advancement
of technology and in helping to build the
political and commercial foundations of

the industry. He was one of four inductees
selected by SSPI for this honor.
www.absatellite.com

MongolSat-1 represents the country of
Mongolia’s first co-branded satellite
payload in its history.
The 12x27 MHz channel satellite
capacity of MongolSat-1 will be
used exclusively to launch a free,
nationwide, digital satellite TV
service, telecommunications and
broadband services.
The new services will be available
throughout the vast geography
of Mongolia.
At the ceremony, ABS’ CEO Tom Choi
stated that the company’s goal is to
deliver extremely affordable satellite
services that benefit the entire society
of Mongolia.
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Thales Alenia Space Completes South Korea’s GEO-KOMPSAT 2 Panels
A close relationship
with R&D, Thales Alenia
Space and the South
Korean company Qnion
teamed up to develop
radio frequency (RF) filters
as part of the COACH
(Co-development for
Advanced Channel Filters)
program, co-financed
by CDTI (Spain’s Center
for Industrial Technology
Development) and
KIAT (Korea Institute
for Advancement of
Technology).

Artistic rendition of the GEO-KOMPSAT-2a satellite.

Thales Alenia Space has sent South Korea
the third of three panels that make up the
communications payloads on the two GEOKOMPSAT-2 satellites being built by Korea
Aerospace Research Institute (KARI).
This last panel will be integrated in the GK2B
satellite and follows the two panels already
delivered by the company at the end of last
year for the GK2A satellite.
GEO-KOMPSAT-2 (Geostationary Earth Orbit
Korea Multi-Purpose Satellite) is a major
South Korean space program that provides
critical meteorological, oceanographic and
environmental data for both government
bodies and private end-users.
The program is comprised of two satellites,
GK2A and GK2B, each weighing around 3.5
tons, to be located at 128.2 degrees East in
geostationary orbit. The two satellites are
scheduled for launch in 2018 and 2019.
The GK2A satellite will carry out
meteorological and space environment
monitoring, using two main instruments: AMI
(Advanced Meteorological Imager) and KSEM
(Korean Space Environment Monitor).
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The GK2B satellite is designed to monitor
oceans and the Earth’s environment
also using two dedicated instruments:
GOCI-II (Geostationary Ocean Color
Imager-II) and GEMS (Environmental
Monitoring Spectrometer).
Thales Alenia Space integrated and tested
three communication panels in its plant in
Spain, two for GK2A and one for GK2B.
These panels house the subsystems that
transmit to Earth the raw data from the
instruments, as well as a communications
payload comprising two repeaters, used to
retransmit processed data to end-users.
Eduardo Bellido, CEO of Thales Alenia Space
Spain commented that the shipment to South
Korea of the third panel for GK2B culminates
the integration phase in Spain.
It also marks the first time such large panels
have been integrated in Spain, and they
are delighted to meet the needs of their
customer, KARI, and contribute to the success
of GEO-KOMPSAT-2, a key program for
South Korea.
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This program, completed
on March 31, was
instrumental in the
development of several
components and subassemblies used in the
communications systems on GK2A and GK2B.
www.kari.re.kr
www.thalesgroup.com

STACKING UP SATCOM

OUTDOOR SOLUTIONS

Field-Proven Outdoor Reliability
L3 Narda-MITEQ is a recognized leader in the telecommunications industry, with thousands of
commercial and military outdoor installations worldwide. We offer complete solutions for V-, Q-,
Ka-, Ku-, X-, C-, S-, L- and Wide-Band challenges. Our field-proven, ruggedized outdoor SATCOM
equipment will meet or exceed your most stringent requirements, even under the harshest conditions.
With a full line of fiber-optic products, low-noise amplifiers, block converters, redundant switchover
units and test translators, L3 Narda-MITEQ is your best resource for innovative SATCOM solutions.
To learn more about all we have to offer, visit nardamiteq.com or call us at (631) 231-1700.
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ISRO Ready to Launch a Special Gift
GSAT-9 is a Geostationary Communication
Satellite that will provide various
communication applications in Ku-band
with coverage over South Asian countries.
It is configured around the ISRO’s standard
I-2K bus, with lift off mass of 2230 kg.
Taking their place in the space race, Indian
Space Research Organisation (ISRO) is
gearing up for a launch on May 5 that will be
a gift that will provide free service to those
in need.
The ISRO’s launch of their GSAT-9
communication satellite will be accomplished
from the Satish Dawn Space Center using the
organization’s its Geosynchronous Satellite
Launch Vehicle (GSLV-F09)
The satellite will provide different
communication applications in Ku-band with
coverage over South Asian countries.
GSAT-9 is configured around the ISRO’s
standard I-2K bus, with lift off mass of 2,230
kg. The main structure of the satellite is
cuboid in shape built around a central cylinder

The ISRO’s heavy rocket Geosynchronous Satellite Launch Vehicle (GSLV-F09). Photo courtesy of ISRO.

with a mission life of more than 12 years.
The South Asia Satellite has 12 Ku-band
transponders that India’s neighbors can use
to increase their communication capabilities.
Each country will receive access to at least

one transponder wherein they can beam their
own programming — plus, there could be
common South Asian programming, as well.
“India is opening its heart out to its
neighbors,” explained External Affairs Ministry
spokesperson Gopal Baglay, who added,
“neighborhood first is now being extended
beyond the stratosphere.”
This gift of a communications satellite is for
use by India’s neighbors at no cost. Currently
there is nothing else like this elsewhere in
the world, as most other nations’ services
are commercial, for-profit enterprises. This
communications satellite is at no cost to those
receiving its services.
Prashant Agarwal, an IT Kanpur-trained
engineer and the point-person in the Ministry
of External Affairs piloting the project, said,
“Prime Minister Modi has actually extended
his slogan Sab Ka Saath Sab Ka Vikas to
India’s neighborhood essentially to service
the needs of the poor in South Asia.”

Artistic illustration of the GSAT-9 satellite. Image is courtesy of ISRO.
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Prime Minister Narendra Modi is placing
the ISRO in a new orbit by providing this
space-based platform that would cost the
participating nations almost $1,500 million
over the 12 year life of the satellite.

InfoBeam
Comtech Telecommunications Takes Customers to New Heights
Comtech Telecommunications Corp.
announced that three customers of
Comtech EF Data Corp., which is part of
Comtech’s Commercial Solutions segment,
have installed, accepted and are now using
the industry-leading Heights Networking
Platform to support their business needs —
these orders, which were received earlier
in fiscal 2017, have an initial combined
contract value of $1.6 million to date.
Each of these customers are supporting
different types of end-users, with
»» The first — providing global connectivity
for embassies
»» The second — connecting domestic highspeed trains to headquarters
»» The third — providing secure connections
to centralized operations for international
government use
“We are happy to enable these Asian service
providers to provide differentiated services via
purpose-built satellite networking solutions
that provide the Quality of Experience
required across a number of demanding
application mixes,” said Fred Kornberg,
President and Chief Executive Officer of
Comtech Telecommunications Corp.
The first service provider is leveraging the
Heights Networking Platform in several
teleports across multiple satellites in C-band
and Ku-band to provide secure global
connectivity to embassies. The Heights platform
was selected to upgrade an array of Single
Channel per Carrier (SCPC) connections to
provide a more efficient network solution while
accommodating an array of new bandwidthintensive applications.
The Comtech satellite networking solution
was selected over alternative offerings
as centralized management, Quality of
Experience (QoE) and the ability to scale as
throughput demands increase over time were
the most important attributes of the solutions
under consideration.
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Powered by the intelligent NetVue™
Integrated Management System, the
operational network supports a varying mix
of video conference, file transfer, email,
VoIP and Internet applications efficiently as
network throughput demands vary.
The combination of multi-layer IP
optimization, dynamic bandwidth allocation
teamed with bi-directional Adaptive Coding
and Modulation (ACM) provides an efficient
solution while the high horsepower base of
the platform allows for growing throughput
demands insuring the network can evolve
with the client without constraint. Growing
to 200 Heights H8 Remote Gateways around
the globe in its final stages, new sites can
easily be commissioned and controlled from
a central site, providing an optimal and
effective network management experience.
The Heights platform is also currently being
used to provide high throughput connection
to trains traversing China. Equipped with
Heights H16 Remote Gateways, each moving
train leverages a dynamically sized high
throughput return connection of up to 16
Mbps to transmit Closed Circuit TV (CCTV)
environmental and operational data back
to headquarters for engineering and safety
purposes on an as-needed basis.
As the network grows to 200 trains in its final
stage, the service provider will continue to
leverage the 24x7 design, implementation
and operational support from Comtech EF
Data’s Professional Service Organization
(PSO), a team of seasoned satellite network
engineers who provide consultation services
daily to its diverse global customer base.
These services will continue to be used to
ensure the network scales gracefully to ensure
optimal operation and reliable connectivity to
trains throughout the country.
SatMagazine — May 2017

In Southeast Asia, as many as 500 government
locations will be securely connected to a
centralized operations hub via Heights H8
Remote Gateways. Focused on the island
regions of the country, the network will
provide ubiquitous high-speed connectivity
independent upon location within the country
Having successfully offered services based on
the Advanced VSAT platform in the past, the
service provider selected the next-generation
satellite networking platform from Comtech
EF Data, the Heights Networking Platform, to
ensure maximum use of its finite bandwidth
resources for this new network. The current
network of 100 sites provides equal access to
each site via user-defined Quality of Service
(QoS) elements.
The horsepower of the solution allows each
remote government location to transmit up
to 8 Mbps of compressed IP content to the
central site with all features implemented
without concern for processing limits common
to many point-to-multipoint solutions.
The network intelligently prioritizes and
optimizes each IP dataflow while providing
the most spectrally efficient connectivity
via individually optimized links via
uncompromised satellite transmission.
www.comtechtel.com/

offering even
faster connection
speeds at sea
For use on ferries, cruise, regional shipping, superyachts and fishing
vessels. Our THOR 7 Ka-band mobility service provides high-powered
capacity to facilitate the ever-increasing demand for both bandwidth
and reliability at sea.
Offering a wide range of cost effective broadband services on 60cm
and 1m antennas with service profiles up to 24/6 Mbps.

www.telenorsat.com
Keeping you connected via satellite at sea

Making More Money via Satellite
An SSPI Perspective

T

he mobile phone is much more than a status symbol in your
pocket or a handy way to order take-away food. Around the
world, it has become a powerful driver of economic growth.
A 2005 study concluded that boosting mobile penetration
by just 10 phones per 100 people increases GDP per capita
growth by 0.6 percent—and by up to double that in developing nations.
In lands where economic growth struggles to keep up with population
growth, the impact is vast. A 2007 study of fishermen in Kerala, India, where
mobile phones became available starting in 1997, showed that their profits
rose percent on average once they could call ahead to find out which
coastal markets had the biggest need for fish.
Fishermen benefited—but so did consumers, who saw their average
price fall by 4 percent as markets became more efficient.
However, much of the planet offers stiff geographic challenges to
mobile phone penetration. The base stations that serve those phones need
power and backhaul connections to the network, and these can be nearly
impossible to bring to deep forest, vast desert or rugged mountain ranges.
Unless, that is, the satellite does the job.

The Caribbean’s Largest Mobile Carrier
Since this company’s founding in 2001, the Digicel Group has become
the largest mobile carrier in the Caribbean and has extended service
into Central America and Pacific Islands, including Samoa, Tonga
and Fiji. A systems integrator and service provider, Globecomm,
has designed and installed many of its systems.
“Our first assignment was a satellite terminal for ‘trunking’
over C-Band from their GSM switch in Jamaica,” said Gerard
Johnston, Globecomm’s vice president for the Americas.
“That means aggregating all the international traffic on
that switch and routing it in and out of the country. We
used robust, reliable C-band technology called SCPC,
and we went on to build similar gateways for them in
markets like Trinidad, Aruba, and St. Lucia.”
Satellites proved cost-effective for this kind of service.
Mobile communications traffic throughout the island was
carried on ground-based circuits or microwave to the
main GSM switch. Calls and data destined to leave the
island were routed to the satellite transmitter, while the
rest of the traffic stayed local.

The first base station network went into
Honduras and was followed by another one in Panama, each using satellite
to connect the base stations to the country switch, as well as to provide
access from the switch to the international phone network.
“One thing about mobile traffic: it’s really dynamic,” said Jaime
Rodriguez, Globecomm’s senior director for the Americas. “We designed
the base stations to share a pool of satellite bandwidth. This saved money
and provided great flexibility. But there is always the possibility that one or
two of the circuits will get really busy and soak up most of the bandwidth,
starving the others. So we designed the system to let Digicel assign
priorities to the base stations. If one part of the service area is spectacularly
successful, it shouldn’t bring down the whole network.”

Service Where Needed the Most
The new locations were truly in need of service. Reaching some sites
required travel in a chartered plane and canoe, with a long walk at the end.
“It was incredibly difficult getting equipment into some of these
locations,” said Rodriguez. “We’re talking about antennas, racks of
equipment and outdoor enclosures, everything designed to use the
minimum power, because generators are the only source of electricity.”
Globecomm’s work with Digicel ultimately led the firm to develop a
way to power the base stations with solar panels, reducing the need
for fuel.
Digicel went on to see strong growth in its new markets. By
2010, mobile phone penetration in Honduras exceeded 93 percent
and Digicel decided to sell their Honduras unit to América Movil,
which operates the Claro brand, and the company pocketed a
tidy sum.
Mobile penetration in Panama reached an astounding 185
percent in the same year, almost 50 percent higher than Europe.
Without access to satellites, operating in the C- and
Ku-bands, mobile service in these rainy regions would be
restricted to the cities. Rural populations—50 percent of
the total in Honduras, 25 percent in Panama—would be
denied access to the economic growth and quality of life
improvements that their fellow citizens enjoy.
Produced for SatNews by the Society of Satellite Professionals
International (www.sspi.org).
See the video “Making More Money by Satellite” at http://www.
sspi.org/cpages/making-more-money-via-satellite.

Technology for Growth
When Digicel targeted Honduras and Panama for
network growth, however, the company faced a different
challenge. In rural service areas, the investment required
to connect base stations on the ground was far too high
to justify introducing service. No base station connections
meant no network.
Globecomm’s solution was to connect the individual
base stations via C-band satellite, using a technology called
TDMA, instead of on the ground.

Image is courtesy of Clive Dara, Flickr Creative Commons.
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The

Innovation: Live Heart Surgery Over AsiaSat 5...
Plus, AsiaSat 9 Testing

A

siaSat supported live transmissions of a heart surgery
operation earlier this year in Hong Kong, providing
medical practitioners who were attending a conference
in Singapore the opportunity to see the procedures and
techniques shown by experienced and skilled cardiologists.
Five cardiologists were present at the surgery to consult on the operation
and the satellite transmission provided access for doctors in Singapore to
witness the procedures in real-time, as part of a study to share knowledge,
experience and practices among the medical community.
Quality is one of the most distinct advantages that satellite transmissions
have over the Internet, as the highest definition possible can be broadcast
to recipients via Satellite. This is especially important in circumstances such
as this live surgery transmission, where a clear display of very fine details
is necessary.
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AsiaSat provided a one-stop solution for this live transmission, including
the on-site uplink equipment and AsiaSat 5’s C-band satellite capacity. The
process also required on-site support service from a professional OU team,
due to Hong Kong and Singapore’s numerous high-rise buildings. However,
with AsiaSat 5’s orbital slot, uplink and downlink antennas had a clear line
of sight with an excellent elevation angle of 59.58 degrees to transmit from
Hong Kong and 85.78 degrees to receive in Singapore.

Telemedicine
Telemedicine is a remote way of using information technologies to
provide medical assistance and clinical health care. This is a key utility of
satellite communications and can have a direct effect on life, particularly
for communities that are located in distant rural areas far from central
infrastructures and essential facilities like major hospitals.
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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

Artistic rendition of the AsiaSat 5 satellite. Image is courtesy of SSL.

There are other clear advantages to telemedicine; its capacity to
improve access to medical services—videoconferencing, distributing health
records and X-rays or other digital images, and the ability to provide a live
link between medical experts in any location or country.
In some cases, such as the event AsiaSat participated in, the benefit
of satellite technology is clear in its ability to provide real-time video
that brings lifesaving technologies to medical practitioners who can
then save lives.
The AsiaSat 5 satellite is a Space Systems/Loral 1300 series spacecraft
equipped with 26 C- and 14 Ku-band transponders at the orbital location
of 100.5 degrees East.
AsiaSat 5 serves as a replacement for AsiaSat 2 and has a C-band
footprint that covers more than 53 countries that span the globe from
Russia to New Zealand, and from Japan to the Middle East as well as parts
of Africa.
AsiaSat 5 also offers a steerable beam and two high-power fixed Kuband beams over East Asia and South Asia—this is also the most popular
satellite platform for occasional use (OU) service in APAC, providing
reliability and excellent quality for sports and news distribution.
Earlier this year, AsiaSat also successfully completed the dynamics
test phase for the upcoming AsiaSat 9 spacecraft that simulates
environment exposures experienced by the spacecraft during launch.
The first environmental test exposure is a high power acoustics field (a very
large sound pressure wave). This simulates the rocket fairing environment
during liftoff.
The second environment is a three-axis vibration test that simulates the
vibration caused by the rocket engines during liftoff and other flight phases
of the mission through separation of the spacecraft in orbit.

AsiaSat 9 spacecraft rolled into the stacked speakers circle in preparation for
acoustics testing. The circle is closed off with additional speaker stacks for the
actual acoustic test exposure.

Highly specialized test facilities are used to expose the spacecraft to
sound pressure waves and vibration levels created by the rocket. The levels
used during test are higher than actual launch exposure to demonstrate the
robustness of the spacecraft workmanship and design.
Dynamics testing is performed to confirm the spacecraft can withstand
the launch environments imposed by the rocket carrying the spacecraft
into orbit.

What is CATR and Dynamics Testing?
CATR is an antenna specific test facility widely used on spacecrafts to verify all
antenna systems’ performance. The spacecraft is placed on a positioner that
allows the measurement systems within the CATR facility to provide a highly
accurate antenna performance. The data collected will be used to compare
to specifications for compliance and additional performance margins.

The fully assembled AsiaSat 9 is placed on the vibration table and is ready for test.
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AsiaSat 9 Features
AsiaSat 9 is AsiaSat’s next-generation satellite and will replace AsiaSat 4 at
122 degrees East Longitude.
AsiaSat 9 is a Space Systems/Loral 1300E satellite and will provide
additional capacity, enhanced power and coverage for DTH, video
distribution, private networks and broadband services across the APAC
region, and is planned for a launch later this year from the Baikonur
Cosmodrome in Kazakhstan aboard an ILS Proton Breeze M rocket.
asiasat.com/

AsiaSat 9 Communications Payload

AsiaSat 9 being successfully moved into the compact antenna test facility (CATR).
Photo is courtesy of SSL.

C-band
Number of Transponders
28
Transponder Bandwidth
36 MHz
UL/DL Polarization
Horizontal and Vertical
Coverage
Asia, Middle East,
Central Asia and Australasia
TWTA Size
110 watts
Ku-band FSS
Number of Transponders
Transponder Bandwidth
UL/DL Polarization
Coverage

TWTA Size

32
54 MHz
Horizontal and Vertical
5 Beams
Australasia, East Asia
Indonesia, Mongolia, Myanmar
200 watts

Ka-band
Coverage

Regional Beam

AsiaSat 9 is placed on the articulating positioner in CATR and is ready for system
level scans. Photo is courtesy of SSL.

Artistic rendition of the AsiaSat 9 satellite.

AsiaSat 9 coverage beam.
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Making Radio Waves Down Under
An EM Solutions Perspective

A

By Dr. Rowan Gilmore, Chief Executive Officer, EM Solutions, and Senior Contributor
dry continent with huge expanses between urban centers
is a great environment for radio communications and
experimentation—that’s why ever since its early days,
regional and outback programs in Australia such as the
Royal Flying Doctor Service and School of the Air have relied on HF
radio, and more recently satellite communications, to deliver their
core services.
This dependence on radio communications has spawned a number of
radio equipment manufacturers in Australia and New Zealand, such as AWA
and Mitec. Today, the best known of these are probably Tait Communications
(in New Zealand) and Codan and EM Solutions (in Australia).
EM Solutions originated after the takeover of its founder’s earlier
company, Mitec, by Codan in 1998. Initially established to design and
manufacture microwave components, such as filters, low phase
noise oscillators, and power amplifiers, EM Solutions
recognized early on the promise of Ka-band satellite
communications to provide high throughput links.
The company began to specialize
in robust and powerful block up
converters (BUCs) and low noise
block down converters
(LNBs) in the early
2000s, which it
has continued to
innovate with the
introduction

Seeking to differentiate itself in an increasingly
crowded market, the company continued to
move up the value chain and soon developed a
unique on-the-move satellite ground terminal that
was characterized by its ability to stabilize itself and
point to the satellite, even under the most violent
motion conditions.
That terminal used a clever technique to
generate a pointing vector from the satellite
signal itself. Unlike existing systems that
measured only the amplitude (signal strength) of the incoming signal and
were dependent for this upon delayed feedback from the modem, the EM
Solutions pointing and tracking system directly measured both relative
amplitude and phase of the so-called TE21 mode launched in its antenna
feed. This gave a highly
precise indication of the
distance the feed needed
to be moved to return
to boresight, as well
as the direction in
which to travel.
Because
it did not rely
on
a
onedimensional

of GaN devices and
broadband power combining
techniques for high power amplification.
Today, EM Solutions’ BUCs and LNBs are leaders
at the premium end of the market for their size and the power levels over the
Ka-band bandwidths in which they operate.
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Precision on earth.
Reliability in space.

Automated potting of inserts into carbon fiber sandwich panels
for satellite structures at RUAG Space in Zurich, Switzerland.

RUAG Space is the leading European supplier of products for the space industry. Cost effectiveness, customer focus, outstanding
reliability and a comprehensive clearly structured product portfolio all make RUAG Space the partner of choice for manufacturers
of satellites and launchers across the globe.

RUAG Space
Schaffhauserstrasse 580 | 8052 Zürich | Switzerland
Phone +41 44 306 22 11 | info.space@ruag.com
www.ruag.com/space

absolute amplitude that (in addition
to pointing error) was also affected by
scintillation and fading, the resulting
terminal proved much better at acquiring
and tracking the satellite than its existing
competition. As a result, the new EM
Solutions on-the-move “Taipan” terminal
(shown in Figure 1) has begun to
displace an installed base of competitor
land mobile terminals that fail to acquire
or retain the satellite under even the
simplest of maneuvers, such as sharp
figure-of-eight turns, or after intermittent
Figure 1. The Ka-band
signal blockage. Its use of a three axis
Taipan on-the-move land
terminal permits high speed
gimbal system is also beneficial in areas
communications with any
with a high satellite look angle, as that
Ka-band satellite system even
over the most rugged terrains.
avoids the keyhole effect and the slow
response of the azimuth axis on its own
to maintain accurate pointing.
Apart from their general dependence on satellite communications
(SATCOM), Australian defence force customers have—for several
years— invested in communications over the US-operated WGS military
satellite constellation.
EM Solutions recognized early on that as a smaller user to the much
larger US presence, Australian defence forces would frequently face
congestion or pre-emption in critical
situations. The company then developed
a broadband antenna configuration
that would operate on both the WGS
frequency band, but also fall back to
the commercial Ka-band in the case
of congestion or pre-emption of the
military services.
This required the development of a
new BUC and LNB architecture that could
support dual-band operation as well as
a more complex feed system—one that
passed not only the broader bandwidth
Figure 2. EM Solutions 1m dual-Ka
signal itself, but also generated the
band maritime terminal, which
provides operations in military
more complex TE21 signal required
Ka-band with fallback to commercial
Ka-band. The terminal is both WGS for tracking both bands as well. The
and Inmarsat GX-certified.
resulting Cobra dual Ka-band maritime
terminal (Figure 2) was the result.
Later, X-band capability was also added, so that the terminal could
track both military X- and Ka-bands simultaneously. Not only did this new
innovation increase redundancy, since a second transmit and receive chain
were added to manage X-band communications in addition to Ka-band,
it increased the system capacity since the terminal allowed simultaneous
usage in both bands and provided protection against weather related
impacts that could occur at Ka-band.
EM Solution’s 1 meter Cobra tri-band X/Ka terminal shown in Figure 3
is the latest satellite innovation to come out of the Australasian region. For
the first time in a relatively small terminal, true broadband communications
can be provided with increased redundancy, assuredness, and diversity—in
either a maritime or land environment.
Available in the Taipan form factor for use on land mobile, or as a
Cobra for below-the-horizon maritime operations, the system is now being
repackaged for airborne use as well, to reduce the weight and profile
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required in such a terminal. The
company’s BUCs are already being
used by major systems integrators
around the world to work in an
airborne atmosphere and offer
multi-band communications.
Perhaps the most exciting
innovation the company has
pursued in the past year is their new
line-of-sight mobile terminal, which
provides incredibly fast and high
throughput communications—up
to 10 Gbps, at sub microsecond
latencies—between two moving
platforms within line-of-sight.
Figure 3. The Cobra 1m tri-band X/Ka
maritime terminal is similar to the dual
Not requiring a satellite at all,
Ka-band terminal shown in Figure 2, but
this system combines the stabilized
permits simultaneous X-band services
with military Ka-band, and fall back to
tracking platform of the on-the-move
commercial Ka-band as required. This
is supported by a more complicated
satellite terminal with an ultra highantenna feed system and a second
speed ‘Exomux’ radio developed
X-band transmitter and receiver chain.
in conjunction with sister company
EMClarity and Australian research
laboratories Data61 (previously the
ICT arm of CSIRO). This terminal is
shown in Figure 4.
This mobile Exomux system uses
a patented tracking technology that
tracks a beacon signal transmitted
by the remote terminal and locks on
to its boresight by generating the
same TE21-derived pointing vector
as used in the company’s satellite
terminals. The beacon signal has a
wide beamwidth, enabling a large
capture angle at both ends, once
the correct search quadrant in the
Figure 4. The new Exomux mobile
terminal provides for line-of-sight
sky has been input to the system.
communications at 10 Gbps data rates
Once automatically acquired
between any two moving platforms.
Independent of satellite, the system
operates at E-band and uses a patented and pointing toward each other, the
pointing technology to ensure both
radios use 80 GHz E-band transmission
terminals remain locked onto each other.
to code the data stream over a
5 GHz bandwidth. This supports full duplex 10 Gbps data throughput with a
relatively simple modulation scheme, and allows the radios to communicate
over distances of up to 20km at ground level—and much longer in free
space, even when both ends are moving. Such technology can be used for
ship-to-ship, ship-to-shore, ship-to-air, or air-to-air communications, and
can download truly massive amounts of surveillance or reconnaissance data
in seconds.
A dry and rugged sunburnt country like Australia is a great proving
ground for radio innovations. Adopted by the Australian Border Force and
the Royal Australian Navy, EM Solutions’ satellite terminals are increasingly
being used for high reliability and mission critical applications around
the world.
Heard of “Men at Work” and their hit song about the men down under?
Think radio waves hard at work.
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www.emsolutions.com.au

Fast and precise positioning with tracking,
amazing 220° azimuth range and 90° elevation
range. Available for a wide range of antennas
with up to 3.8 m reflector.
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90°

High Speed... Three Axis Antenna Mount

Accuracy meets Robustness!
Hiltron offers one of the worlds best motorized antenna mounts: SORBAS!
As a leading Satcom systems manufacturer we know the checklist, and we know that the heart
of the system must offer speed, unique accuracy and reliability. We engineered all our
know-how into the ultimate project at a competitive price point and with renowned
German build quality as a must.

Leading SATCOM Systems Manufacturer

info@hiltron.de · www.hiltron.de

Executive Spotlight: Piers Cunningham
Executive Vice President, Maritime, Speedcast

P

iers Cunningham is the Vice President of Maritime Services
for Speedcast International. Piers has more than 20 years
of experience in the maritime communications sector with
previous stints at SatComms Australia and Inmarsat. Based
in Australia, he has worldwide responsibility for Speedcast’s
Maritime Business Unit. He holds a Bachelor of Science with Honors
from the Aldenham School in Hertfordshire, England.
How has Speedcast evolved as a company in the last few years?

Piers Cunningham
Speedcast was founded in September of 1999 and initially gained a
foothold in the Asia Pacific (APAC) region.
As the company grew, it followed a course of aggressive acquisitions
to enlarge its geographic coverage and market positioning. Speedcast
launched a diversity of communications services over the course of the
next 17 years including satellite, terrestrial and wireless solutions to
customers in the maritime, energy, government, cruise, mining, media,
telecommunications and enterprise industries among others.
Speedcast International Ltd (ASX: SDA) has evolved to be the world’s
most trusted provider of highly reliable, fully managed, end-to-end remote
communication and IT solutions. The company uses an extensive worldwide
footprint of local support, infrastructure and coverage to design, integrate,
secure and optimize networks tailored to customer needs.
With differentiated technology, an intense customer focus and a strong
safety culture, Speedcast serves more than 2,000 customers in more than
140 countries via 39 teleports, including offshore rigs and cruise ships,
10,000+ maritime vessels and 4,500+ terrestrial sites.
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Tell us about Speedcast’s maritime business.

Piers Cunningham
Maritime is one of the larger businesses in Speedcast,
contributing approximately one-third of the
firm’s revenues. We have the most
individual customers in this unit,
providing services to more than
10,000 vessels.
We have multiple subverticals within the group as different vessels have different requirements.
Speedcast would not provide the same type of technology to connect a
tanker as we would a cruise ship, so we are careful to segment the market
according to customer needs.
In terms of needs, for some, connectivity means a revenue stream, for
others it’s an important safety net.
What was the background to Speedcast’s acquisition of Harris CapRock?

Piers Cunningham
Speedcast has pursued a long-term strategy of acquiring companies that
complement Speedcast’s geographic and industrial strengths.
The company has completed more than 15 acquisitions over the last
five years, successfully building market share and product capabilities into
its portfolio. Over the course of 18 months, Speedcast had been searching
for a larger, transformational deal that would quickly cement the company’s
standing as an industry leader.
As part of this search, Speedcast had been monitoring the performance
of Harris CapRock (HCC), given HCC’s strong asset and customer base and
leading position in the energy and maritime verticals.
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What are the implications of merging Harris CapRock’s maritime business
into the Speedcast family?

Piers Cunningham
The acquisition built significant scale for Speedcast in terms of the number
of vessels served.
The acquisition augmented specific areas of Speedcast’s maritime
business that were growing or that the firm wished to additionally penetrate,
such as the cruise industry
This deal altered the landscape of communications’ solutions provided
to the maritime industry. Harris CapRock served a majority of the world’s
oceanic cruise vessels, including the Carnival and Royal Caribbean fleets.
Speedcast was strong in commercial shipping, yachting, fishing
and ferries.
The joining of the two companies provides customers with more
coverage, a greater local presence, increased flexibility, a broader array of
product and services options as well as a clear pathway for them to upgrade
their communications as they (or the market) require.
How will the company’s physical global networks evolve?

Piers Cunningham
There will be full interoperability between all of Speedcast’s networks.
Service providers these days continue to grapple with the need to
seamlessly integrate different networks to present an optimum experience
for the customer without that integrate causing a headache for them.
As assets become more mobile and HTS continues to gain market
momentum, vessels might be traveling through a variety of beams as they
traverse the globe. This can cause network disruption and drive up the costs
of maintaining communications.
This means it is essential that solutions such as Speedcast One with
the firm’s intelligent communications director (ICD) add the smarts to
automatically switch beams or
bands to hone in on the best
connectivity via the highest
performing network. While spot
beams will provide low latency
and high throughput, there will
still be challenges for highly
mobile vessels

In the maritime industry, there is a far more focused drive to outsource a
company’s communications/IT. You cannot underestimate the expertise and
organization needed to run a support operation. Finding skilled, certified
personnel worldwide, stocking sufficient spares and running multiple
Network Operations Centers (NOCs) is a true challenge. There is still
significant value in the role of being a service provider.
Speedcast is expected, as a company, to provide support both
commercially and operationally and the company continues to evolve as a
service provider. A great deal more expertise is now required to ensure the
viability of even more complex communication systems—this requires a far
higher level of partnership then previously experienced.
What’s your vision of where the maritime market is going and how
it’s evolving?

Piers Cunningham
There is, obviously, the movement toward smart shipping. The automation
of tasks or the ability to remotely monitor affairs can ultimately reduce costs
and improve safety.
This does take a significant investment, however, and I don’t expect
things to really push further until the maritime shipping industry recovers.
In addition, I see the role of VSAT increasing in merchant shipping,
fishing, workboats and yachts. Sailors and crew are starting to want
improved connectivity on their vessels and prices will come down as the
technology to supply these needs improves.
In the years ahead, I fully expect to see increased use of all of the devices
that require Internet connectivity services aboard ships, as well as for those
that are catered for ashore. The digital isolation era of vessels is now over.
Speedcast.com/

In regard to value–added
service transition, what is
Speedcast doing to make
it easier for customers to
understand or control traffic
behavior? How have industry
operators
changed
their
relationship with providers
over the years?

Piers Cunningham
The move has been toward
more integrated partnerships as
opposed to just being a provider
of link and air time.
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The World’s Largest Island Nation? Satellites Provide the Answers
A Newtec Case in Point

I

by Junio Doriez, Country Manager, Indonesia, Newtec
n a world where Internet access is coming to be regarded as an
essential utility, not having access to broadband connectivity can
severely affect the quality of people’s lives.
Large parts of the globe, especially those in isolated or rural locations,
find themselves cut off from the digital revolution that is happening
everywhere, harming their potential for growth and development by
restricting access to vital services such as health and education.
There are very few places on the planet that pose broadband service
providers with more of a challenge than Indonesia. Spanning more than
17,000 islands and nearly 2,000,000 square kilometers, the country
possesses a significant geographical and technical conundrum for those
looking to deliver even the most rudimentary connectivity.
Despite these challenges, there is a real hunger and demand for
broadband services within the country. More than half of the country’s
263,000,000 population currently use the Internet on a regular basis, but
the vast majority of those are on the large islands of Java and Sumatra,
which house Indonesia’s main commercial and population centers.
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A Challenging Environment
Away from those areas, broadband penetration is very
low, with many of the country’s islands lacking
the basic connectivity to keep pace with its
more populous neighbors. This—combined with
the need for Base Transceiver Stations to cover
regional blank spots—prompted
Indonesia’s
Ministry of Communications and Information to introduce a Universal
Service Obligation (USO) through the Central Financing Provider and
Manager of Telecommunications and Information Technology (BP3TI).
This USO—which covers all of the 3T (Frontier, Outermost,
Disadvantaged) regions—is a key strategic cornerstone in reducing the
telecommunication gap and includes the provision of mobile telephony
services in areas that do not get a base mobile signal. This program is part of
the wider Strategic Plan of the Ministry of Communications and Information
Technology Year 2015-2019, in which the Ministry of Communications has
the task of guaranteeing national broadband connectivity, and has seen
the installation of 21 base stations in previously blank spots along the
Indonesian border by October 2016.
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A lack of infrastructure is one of the main reasons that millions of people
in rural areas around the world remain deprived of Internet connectivity.
Infrastructure challenges caused by geography will continue for the
foreseeable future and it is in these situations where satellite technology
can provide the answers and become the optimum connectivity solution.
With so many villages and islands isolated to connect, and the varied
and diverse topography of Indonesia, delivering broadband connectivity
through cables and terrestrial networks was out of the question, physically
and financially. In cases such as this, satellite technology has to deliver
affordable and reliable broadband connectivity.

Connecting the Island Dots
With many satellites already in place that could cover the region, BP3TI
agreed that satellite technology was the best option for delivering on the
USO, providing a solution that matched the goals of increased speeds while
still giving value-for-money to service providers and end-users alike.
In this case, the technology also had the added value of providing
cellular backhaul across the country, which is in high demand in Indonesia
due to the nation’s bandwidth-hungry mobile networks.
Working together with Newtec and the company’s local partners PT
Akses Karya Dinamika and PT Infokom Elektrindo, an access solution was
developed that was capable of meeting the conditions of the USO and
fulfilling the anticipated high demand.
At the start of the project, it became apparent that the successful
delivery of the project would depend on using a return technology that
provided the efficiency of SCPC while also retaining the flexibility of MFTDMA. This would give the best possible combination of on-demand

variable bandwidth allocation and enhanced efficiencies, which would in
turn reduce OpEX for the operator and deliver the best possible service
to customers.
This combination was provided through Newtec’s unique Mx-DMA®
return technology, combining the best elements of SCPC and MF-TDMA
within the Newtec Dialog® multiservice platform.
As a multiservice platform, Newtec Dialog enables tailored services and
guarantees optimal modulation, bandwidth allocation, service availability,
reliable automation of link setups and flexible workflow support, whether it
is being used to provide broadcast, consumer broadband, cellular backhaul
or mobility services. Six of the hubs’ systems have been delivered to
Indonesian operators already, with several additional orders in the pipeline.
These operators are already reporting significant improvements in
bandwidth efficiency—one satellite provider which covers the region
is seeing gains providing between 2.9 bits/Hz and 3.6 bits/Hz extra
capacity. This has given them the technical advantage over many of their
competitors and also enabled them to offer improved broadband services
to their customers.
These customers are
“We value Newtec as our strategic
now able to realize
partner. With the Newtec system,
we provide an efficient and flexible
and harness the
solution to meet our expectations
incredible
power
providing a massive broadband
solution across the nation.” —
of the Internet to
Widhy Nugroho,
improve their quality
Managing Director, Infokom.
of life. With this
enhanced connectivity, simple things that many of us take for granted—the
ability to check emails and e-banking, or hold a Skype call with loved ones
—are now open to many millions more people across Indonesia.
On a wider scale, the connectivity is a step towards fulfillment of the
state’s obligations to society in meeting public demand for access to
telecommunications and information technology, strengthening national
unity, healthcare, security and defense. Most of all, it builds Indonesia
from its periphery, strengthening the role of these areas and villages in the
framework of the republic.
www.newtec.eu
www.infokom.id
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Innovation: Communications Are as Available as a View of the Sky
A Kymeta Perspective

T

by Bill Marks, Chief Commercial Officer, Kymeta
oday, connectivity is an invaluable commodity that has made
the world smaller and smarter—people and businesses have
immediate access to information, news, data, entertainment,
communications and more.
Yet for all the advancement and innovation high-speed broadband has
introduced, there are still several barriers obstructing the path to a truly
connected world.
Half of the world remains disconnected from the Internet, while demand
for connectivity in the other half is skyrocketing and will continue to do so.
Within the next 15 years, there will be a projected 30 billion connected
devices on this planet.
The only option for meeting this increased demand for bandwidth is
to go to space. Satellite connectivity has the footprint and potential to
provide ubiquitous, worldwide coverage—but current satellite solutions
offer impossibly expensive services that are complicated to understand and
buy, bulky equipment and high-maintenance hardware that renders satellite
largely inaccessible for many industries.

Mobility is Key
The world has an insatiable hunger for more data, especially while on
the move.
As satellite solutions become more viable and accepted, the industry
is ripe for disruption and on the verge of dramatic change. Today, large
investments are being made to increase the number and distribution of
satellites in space to address the coverage and capacity constraints of
terrestrial networks as data demand escalates. The result will be a stronger,
more available wireless network from space.
However, mobility continues to be a major roadblock for many satellite
connectivity solutions. The parabolic dish antennas used today are
expensive, large, have mechanical parts that break and are difficult to set
up. They are also impossible to install on smaller, mobile platforms like
cars or even trains, construction equipment or luxury coaches for example.
Currently, there are dishes on houses with amazingly high throughput
(hundreds of HD channels at gigabits per second), but those dishes are
stationary. The dish cannot move, and the installation of the dish or any
maintenance work requires the presence of an onsite technician.
At the same time, most vehicles today have a shark fin antenna for
satellite radio, which is mobile, but can only receive around 256 Kbits of
data or less. Plus, these antennas can only receive data and lack the ability
to transmit out.

Eliminating the Headaches
Consumers want a safe, secure, easy-to-use and
seamless transportation experience. However, many
industries have failed to integrate a reliable connectivity
solution to meet these demands on a global
scale—until now.
Connected. Anywhere.
Many parts of the world—even areas just outside major
metropolitan centers, remain disconnected, and building
out new terrestrial infrastructure would take billions of
dollars and decades to implement. However, with satellites,
vehicles can maintain connectivity regardless of cell tower
ranges or international boundaries.
Connectivity without compromise
Satellite access today would require a large, mechanically
steered parabolic dish on top of vehicles making satellite
impracticable in automobiles, trains, buses, small boats
and more. These vehicles require a flat-panel design that
won’t impact the natural lines of the vehicle, providing
access to connectivity wherever they go that is invisible,
secure and reliable.
Terrestrial cellular networks are also crowded and
operate on shared radio frequencies, making them
notoriously easy to hack. For example, if someone were to
hack a car, they would be able to infiltrate from many different
access points. Satellite connectivity works as a single pointto-point entry solution, meaning your connection is much
less vulnerable or susceptible to disruption.
Another shift that needs to occur is in the way satellite
access services are sold. Today, buying satellite capacity is
very confusing and extremely expensive. To make satellite
available to mobile platforms, buying access must be
simplified. Satellite services need to be easier to buy; much
like cellular services are purchased—in gigabyte-based
plans that everyone is familiar with.

On the sands at Daytona Beach — antenna testing by Kymeta.
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The Shift to Small
Growing demand for connectivity has ushered in a new wave of innovation
across the satellite industry.
The influx of connected devices, both stationary and mobile, have
caused many to seek coverage options outside terrestrial networks, which
are insufficient for these new set of demands. To meet this need, satellite
system operators are launching a whole host of LEO and MEO satellite
constellations, which will facilitate broadband to mobile platforms.
As these efforts continue to make satellite capacity cheaper and more
available, the constraints of traditional parabolic dish design are becoming
painfully obvious. Satellite antenna manufacturers face increasing pressure
from customers to produce solutions that are thinner, lighter, smaller and
more versatile—able to fulfill a diverse set of functions at an affordable
cost. The mechanically steered parts of a parabolic dish are expensive to
manufacture and maintain, while issues of drag, weight and speed make it
impractical for many mobile applications.

The Technology
As the new space race emerges, an unprecedented era of mobility with
best-in-class technology must unlock the growing potential of newly
launched LEO and MEO constellations.
Kymeta has created the world’s first metamaterials-based, slim, flat,
software controlled and electronically steered antenna with no moving
parts. This means the antenna will auto-commission and auto-provision,
allowing for rapid setup and installation.
Creating the Next Generation, Smart Antenna for Now.
Most of the recent spotlight on the renewed interest in
space has been on the creation and upcoming launch of
new LEO satellite constellations. But getting these in orbit is
only half the battle. LEO satellites will move quickly across
the horizon and on average, travel from horizon to horizon in
as little as three minutes. To access these satellites and keep
a connection, we’ll need antennas that can instantly switch
from one satellite to another as they cross the horizon.
Mechanically-steered antennas just won’t move fast enough
for these new satellite constellations, but software-enabled
antennas will.
How do you make a software-enabled antenna? New
antenna technology is turning to metamaterials-based
design tools. By using metamaterials, an antenna can
automatically generate a holographic beam and acquire
any satellite signal from anywhere. Because of its design,
these antennas can electronically “activate” the elements
necessary to acquire a signal faster than traditional antennas,
making them crucial for anybody looking to access LEO
constellations. They also work seamlessly with current GEO
and MEO constellations for much easier, faster, efficient
and cost-effective connectivity to space-based networks.

Sometimes people ask
“where’s the metamaterial?”
The metamaterial isn’t
a specific thing. The
metamaterial in mTenna™
technology is a metasurface
and that metasurface is a
glass structure. The idea
behind a metasurface is that
it must be much smaller than
a wavelength and mTenna
technology is much less than 1/20 of a wavelength in its
thickness, so it meets the mathematical approximation of
being a 2D surface.
Kymeta technology uses a thin structure with tunable
“metamaterial” elements. The tunable elements scatter
RF energy when activated. Software activates a pattern of
tunable elements to generate a beam. To change the beam
direction, the software changes the pattern of activated
elements. Kymeta’s technology is an entirely new way of
connecting to satellites that has never been used before.
The company’s technology is heavily protected by a
portfolio of global patents and trade secrets.
Manufacturing.
Another critical factor is creating a solution that can be mass
produced and continue to expand with growing mobile
communications demands.
Kymeta builds its antennas based on thin-film-transistor
(TFT) technology used in liquid crystal displays (LCDs). LCD
technology has been around for decades—it’s used in
many consumer electronics including TVs, cell phones and
laptops. This means that Kymeta can utilize existing LCD
manufacturing lines with only minor modifications made to
accommodate production of its antennas.
Leveraging the nearly $250 billion in LCD manufacturing
infrastructure makes it possible to support mass production,
scalability, and affordability. All of this comes together to
drive our vision: to enable highly reliable and easy-to-use
satellite solutions that far exceed anything available to
mobile platforms today.
kymetacorp.com

What is a metamaterial?
Metamaterials are engineered with highly precise
techniques at the microscopic scale to unlock unusual
physical properties. Bulk 3D metamaterial structures tend to
be large with narrow, limited bandwidth, and are typically
very power-inefficient. Kymeta took the 3D metamaterial
tool set and extended it into a 2D surface.
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Extending Mobile Coverage to the Australian Outback
A Gilat Satellite Networks Case in Point

M

by Doreet Oren, Director, Product Marketing, Gilat Satellite Networks
obile phone service most people take for granted;
however, don’t tell that to small town residents of the
Australian outback who, until recently, had never been
able to use their mobile phones to make a call, check
their Facebook account or consult an online map.
Thanks to Optus, Australia’s second largest mobile operator, and
Gilat Satellite Networks, this situation has begun to change for the many
previously unserviced outback communities.
Optus has rolled out mobile coverage for local residents and visitors
across locations in South Australia and the Northern Territory. These
groundbreaking deployments use innovative small cell and satellite
technologies from Gilat Satellite Networks.

Making Mobile Black Spots a Thing of the Past
Optus has made a substantial investment and commitment to deliver
mobile connectivity to their customers in remote and underserved regions
of Australia. In conjunction with that nation’s Mobile Black Spot program,
Optus has embarked upon a major infrastructure project designed to
extend their mobile network to black spots in South Australia and elsewhere
across the country.
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In addition to bringing mobile and broadband
services to local residents, this project is expected
to drive significant economic benefits for these
communities. Mobile coverage will attract more tourists,
traveling workers and truckers who will to stop in these
communities to check in at home or with their
offices, send pictures and consult online
maps. Longer stays means more dollars for
local establishments.
To turn this vision into reality, Optus needed a cost-effective way to
overcome the long distances and topographical challenges related to
extending their mobile network to these outlying areas. Accordingly,
the company sought innovative technologies that would allow for the
connection of these remote sites to the core cellular network, all with a
minimum of deployment time and costs.

Gilat’s Integrated Small Cell Over Satellite Solution
With these requirements in mind, Optus selected Gilat’s CellEdge SDR
(Software Defined Radio) Small Cell Over Satellite solution to deliver 3G
cellular coverage to remote regions throughout Australia.
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Small cell technology provided a cost-effective, compact and easy-todeploy alternative to large and expensive mobile towers, while backhaul over
satellite enabled Optus to leverage their existing satellite network.
Based on the success of the initial deployments in 15 sites in South
Australia, Optus plans dozens of similar deployments along some of the

major highways of the Northern Territory and Western Australia. In addition
to bringing mobile and broadband services to Optus subscribers in outback
communities for the first time, these deployments also increase the safety of
tourists and stranded motorists by enabling them to make emergency calls
from any mobile phone.

“Gilat’s Small-Cell-Over-Satellite solution enables us to provide mobile
connectivity to unserved and underserved areas,” said Paul Sheridan, Vice
President, Optus Satellite. “This is an innovative and cost effective solution
to address our requirements for delivering a high quality user experience,
under challenging environmental conditions in regional Australia.”
Gilat’s CellEdge SDR (Software
Defined Radio) solution integrates an
outdoor Small Cell for 3G networks
with a field-proven and highly efficient
satellite-based
cellular
backhaul
solution. With these SDR capabilities,
CellEdge can transmit two carriers
from the same box simultaneously
and enables seamless migration from
Gilat’s CellEdge.
3G to 4G, as required.
Optimized for satellite backhaul, Gilat’s CellEdge Small Cell Over
Satellite solution delivers the same speed and quality as a terrestrial
backhaul solution. CellEdge SDR uses the open standard Iuh interface,
enabling satellite bandwidth optimization for high efficiency and data rates.
Gilat’s cellular backhaul solution consists of VSATs installed at each small
cell site and an advanced hub platform at Optus’ satellite network hub.
Gilat’s VSAT technology ensures an outstanding user experience for Optus
customers through the use of patented embedded acceleration techniques
over GTP/TCP to overcome inherent satellite delay.
Using Gilat’s CellEdge solution, Optus has found a highly efficient way
to introduce mobile and broadband services in challenging and potentially
expensive locations. The compact Small Cell enables quick and easy
deployment on almost any existing structure, as opposed to building a
large and costly mobile base station. Simultaneously, Optus can use Gilat’s
VSAT technology and the existing satellite network for backhaul rather than
having to establish microwave or fiber connections.
In terms of cost savings, Gilat’s solution has allowed Optus to reduce
CAPEX through low-cost equipment and low installation costs, while also
lessening OPEX by reducing satellite bandwidth costs.
gilat.com/
Doreet Oren (doreeto@gilat.com) is Director of Product Marketing for Gilat
Satellite Networks and has been performing in this role since 2012. She has
also has been responsible for defining product positioning, messaging, go-tomarket strategies, market research, and analyst relations.
Oren has more than 20 years of industry experience and has held
management positions in R&D, product management and product marketing
for international high-tech companies. In this capacity, she contributed to
next-generation product definition and was responsible for delivering the
company’s vision to the media and analyst community. Oren has published
thought leadership articles in renowned international journals, and has spoken
at numerous industry conferences worldwide. Oren received a BSc in Computer
Science from George Washington University.
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Delivering Connectivity to the Unconnected
An Integrasys, Optus and VT iDirect Case in Point

by Sivakumar Sandrasegaram, Group Leader, Product Engineering VSAT, Optus Wholesale and Satellite, and
Alvaro Sanchez, Sales and Marketing Manager, Integrasys.

T

oday many countries
select satellite for
its rural connectivity
needs, and for good
reason.
Satellite
brings reliable connectivity with
widespread
availability,
high
performance, and lower cost.
For rural communities, connectivity
is essential to allow the same
opportunities that are available to
those in urban communities, whether
it’s participating in online learning or
searching for a new job, to name just a
couple of examples.
Connectivity can help lead to a better overall
quality of life, as well as allowing families to connect
across the miles, to stay current with news and
weather alerts and to enjoy more entertainment variety.
As the second largest telecommunications
company in Australia, Optus has a mission to connect
the unconnected and to enable rural communities access
to communications via satellite with the most reliable
availability and fair cost.
Recently, Optus was contracted to
supply capacity to one of Integrasys’
wholesale channel partners
to enable autonomous
migration and rollout
of 2,100 sites in
rural communities
throughout New
Zealand. With
the support
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The vast territories and mountainous areas of New Zealand.

An Optus installation underway.

An Optus dish.

of VT iDirect technology, Satmotion Pocket, and Integrasys, all provided the
wholesaler the ability to seamlessly and successfully accomplish this task
in a short timeframe. In an area as large and diverse as New Zealand,
streamlining the deployment of the remotes, from the initial antenna
pointing to calibration and commissioning of remotes, is critical. Satmotion
made it possible for VSAT installers to autonomously get remotes into the
network quickly and cost effectively.
Leveraging the intuitive Satmotion interface on any Android or iOS
device, bandwidth efficiency is maximized by minimizing any adjacent
satellite interference for optimal performance. The VNO customer, or
installer, can manage the rollout and site commissioning using this system
without any requirement for manual commissioning support from the NOC
who do not have access to the Teleport RF measurement system.
VT iDirect is one of the global leaders in offering VSAT connectivity throughout
the most remote corners of the world. Whether voice, video, VoIP, or Internet, the
VT iDirect platform offers fast, reliable satellite connectivity that is both scalable
and cost effective for its partners. VT iDirect also offers several business models
that partners can access, including Virtual Network Operator (VNO), which Optus
took advantage of in this instance to better serve their customers.
SatMagazine — May 2017
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John Arnold, Regional Vice President,
APAC, VT iDirect, said, “We are proud to
support Optus and its endeavors in offering
VNO services throughout the remote regions
of New Zealand. Optus is a longtime partner of
iDirect and we have always worked together to
enable high quality VSAT services to customers
no matter where they are. With the help of
Integrasys and their Satmotion Pocket product,
which makes VSAT installation even easier,
we’re pleased to see satellite connectivity
already helping Optus’ end customers.”

Training and Support Are Key
A good training process prior to the rollout of
a project as large as this one is essential.
One of the key advantages of Satmotion
is that there are no extensive training
requirements. In fact, Integrasys centralizes the
training through the Global VSAT Forum with
an interactive training in the browser (GVF514)
that can be used anytime, anywhere.
Integrasys also provided prompt assistance
from the commissioning of the system to
support throughout the initial rollout phases.
Beyond supporting the connectivity,
another essential requirement is to seamlessly
support numerous VNOs with multiple
customers. Satmotion, through its latest
enhancement, is able to support VLANs for
multiple VNOs’ customer requirements.
Juan Martinez, Technical Director at
Integrasys, added, “At Integrasys we are very
proud of supporting our customers in their
needs as well as enhancing our products for
better usability and streamlining processes
even more. We invest in important time and
resources from very highly skilled personnel for
customer support.”
Today, thanks to great teamwork, more
than 2,100 rural customers from Stewart Island
to Cape Reinga in New Zealand can enjoy all
of the benefits of connectivity with the rest of
the world via satellite.
Local businesses can now sell their goods
to anyone in the world via eBay, thanks to
their newfound satellite connectivity. Whether
boosting business or enabling greater
opportunities for learning, satellite opens a
whole new world of possibilities for people in
the furthest corners of the globe.
integrasys-space.com/
optus.com.au/
idirect.net/
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An Evolution in Satellite Access — H-DNA
A Comtech EF Data Product Focus

T

he Comtech EF Data Heights™ Networking Platform
(H-DNA) is engineered to elevate business services with
unparalleled horsepower, efficiency and intelligence.
The features within the platform were designed with
the service provider and its multi-user environments in mind, from
concept to operation.
Heights combines Comtech EF Data’s most efficient
waveforms, header and payload compression engines, WAN
optimization, multi-tier Quality of Service (QoS), proven
dynamic bandwidth and power management along with
bi-directional Adaptive Coding & Modulation (ACM)
capability to provide the highest user throughput,
highest availability, and most optimal resource
utilization available in the industry.
The Heights Networking
Platform meets the
demands of
those operating on
traditional wide beams
while providing distinct
advantages for those using
or considering migrating to
High Throughput Satellites (HTS).
Heights is HTS-ready, providing the
lowest cost and highest throughput solution for
fixed or mobile terminals. Heights can economically scale from
tens to thousands of sites.

Heights Dynamic Network Access (H-DNA) is an evolutionary dynamic
network access technology designed for Heights return links that:
•
•
•
•

Rapidly adapts to changing environments
Delivers superior efficiency and Quality of Experience (QoE)
Instantly assigns capacity based on network-wide demand
Intelligently utilizes total network bandwidth at all times

H-DNA is fast, flexible and uncompromising, delivering unprecedented
benefits to users and service providers alike.

H-DNA Rapidly Adapts to Changing Environments
Internet, mobile networks and corporate networks have
varying levels of bursty traffic. Changing weather has
a major impact on Ku- and Ka-band networks.
A mobile terminal is also affected by its
location in the satellite footprint. H-DNA
was designed from the ground up
to seamlessly and rapidly react to
changing network traffic and link
conditions, maximizing the utilization
of available bandwidth resources
and increasing revenue-generating
traffic traversing the network.
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is processed with the lowest possible latency and jitter. Integrated WAN
optimization speeds up web-based applications enhancing user QoE.
H-DNA enables service providers to differentiate their service offerings
and deliver superior QoE while simultaneously improving profitability.

H-DNA Instantly Assigns Capacity Based on Network-Wide Demand
IP networks are inherently bursty with user traffic varying over time at individual
sites and across the entire network. Traffic can ramp up or down rapidly at one
or more sites or even network-wide. H-DNA is designed to instantly react to
changing network-wide demand by reassigning return capacity with a new
bandwidth plan. Rather than treating sites individually, H-DNA takes a holistic
network-wide view when reassigning capacity in response to changing demand:

Time

Remote to Hub Return Bandwidth Pool
H-DNA is designed to provide sub-second reaction time to changing
user demand, as well as link conditions without introducing TDMA like
jitter and latency. H-DNA’s rapid response is made possible by precise time
and frequency synchronization between the hub and the remotes. H-DNA
operates on a periodic sub-second time interval. The integrated H-DNA
controller at the hub creates and distributes a new bandwidth plan prior to the
start of next time interval based on real-time network-wide traffic demand,
link condition reports and QoS profile. All the network sites implement the
new plan at the start of the next time interval. Each plan has new:

•
•
•
•
•
•

•
•
•
•
•

Frequency assignment for all sites
Transmit power assignment for all sites
Symbol rate assignment for all sites
Modulation & Code Rate (MODCOD) assignment for all sites
Hub receiver assignment for all sites

H-DNA is designed to improve service flexibility and revenue without
increasing bandwidth expense.

H-DNA Delivers Superior Efficiency and Quality of Experience
Quality of Experience is “the degree of delight or annoyance of the user
of an application or service. It results from the fulfillment of his or her
expectations with respect to the utility and / or enjoyment of the application
or service in the light of the user’s personality and current state.”1
Users demand a high-quality, consistent network experience everywhere,
all the time, no questions asked. If this demand is not met from their service
provider, they will not hesitate switching to another provider. This makes
user Quality of Experience a key differentiator between service providers.
Traditionally, delivering superior QoE required dedicated bandwidth
resources, which made the solution less economical and less flexible
for many service providers. With H-DNA you don’t have to compromise
between economics, flexibility and superior user QoE. H-DNA is designed
to provide the best in class user QoE along with highest bandwidth
efficiency and flexibility.
H-DNA leverages Comtech’s Advanced VersaFEC®-2 high-performance
LDPC waveform, Adaptive Coding & Modulation (ACM), Dynamic Power
Control (DPC), IP optimization (with header and payload compression),
low framing overhead, multi-tier QoS and WAN optimization to deliver
most user IP bits per Hertz compared to any other product in its class. The
integrated H-DNA controller uses real-time demand, link condition reports,
optimization performance metrics and QoS profiles to maintain optimal
bandwidth utilization at all times.
Unlike TDMA, H-DNA is optimized for low latency and low jitter, zero
packet loss, zero packet duplication and zero out of sequence packets, as
well as providing the best in class user QoE. The multi-tier QoS engine
ensures that mission-critical traffic along with real-time voice and video

Evaluates network-wide demand
Considers needs of individual sites, as well as network-wide
QoS rules
Uses total traffic’s mix of high priority versus best effort traffic
Recognizes configured SLA/QoS profile for the network and the
individual sites (CIR, MIR, Priority, Weights)
Measures current link conditions (are one or more sites
experiencing fade and need more symbols to meet demand)
Understands current footprint location of mobile terminals (did a
mobile terminal move closer to beam edge versus beam center or
vice versa and need more or less symbols to meet demand)

H-DNA ensures that bandwidth is instantly made available to users and
sites across the network as the demand changes. H-DNA and multi-tier
QoS integration enforces bandwidth allocation in accordance with network
level, site level and user level SLAs ensuring that service providers are able
to use their most valuable bandwidth resources for highest priority revenue
generating traffic while allowing low priority/best effort traffic to use any
remaining bandwidth.

H-DNA Intelligently Utilizes Total Network Bandwidth at all Times
H-DNA is designed to allocate all available bandwidth (MHz and Mbps) per
user demand and configured SLAs. When creating a new bandwidth plan:
•
•
•

Bandwidth is first set aside to meet Committed Information Rate
(CIR) per SLA
Remaining bandwidth is then used to meet Maximum Information
Rates (MIR) per SLA
Any remaining bandwidth is then distributed in a round robin
fashion to all sites, subject to site transmission capabilities

Excess bandwidth allocated to sites is instantly available for bursty
applications without having to wait for next bandwidth plan update.
Improved responsiveness further increases user QoE. Excess allocated
bandwidth also provides margin for fade between ACM and DPC updates.

Delivering Benefits
H-DNA is an evolutionary dynamic network access technology. It is fast,
flexible and uncompromising, delivering unprecedented benefits to users
and service providers alike.
comtechefdata.com/
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SatBroadcasting™: The Testing of SNG and OB Equipment Made Easy
An AtlanTecRF Tech Focus

I

by Geoff Burling, Chief Executive Officer, AtlanTecRF
n large satellite communications Earth stations and teleports with
extensive control rooms, there is usually adequate space for the
incorporation of RF and microwave Built-In Test Equipment (BITE)
such as loop test translators, quality monitoring systems, signal
generators, noise generators and spectrum analyzers.
This equipment is usually part of the overall station specification and is
installed along with the transmission and receive chain systems and has a
significant role in both commissioning and day-to-day operation.
However, the same is not true of more portable satellite communication
(SATCOM) systems where space, weight and cost are premium considerations
and where, until recently, factory testing of the system has often been
considered adequate for much of the duration of the equipment’s lifetime
with occasional return-to-factory checks and calibrations.
Mobile, compact and fly-away terminals now dominate the SATCOM
scene and are tasked with carrying an ever increasing variety of traffic,
much with the same need for system and carrier integrity as the larger fixed
Earth stations. Just the same, however, there is still no room for BITE within
the system without compromising those features that have made them so
successful—small size, light weight and relatively low cost.
Enter the satellite simulator. Such a device makes its living by pretending
to be a communications satellite. Placed in the beam of a SATCOM antenna
mounted on, or within, a vehicle, airplane, train or ship, the simulator interacts
with the System Under Test (SUT). Such
facilitates a
full range of
frequency,
amplitude
and
spectral
purity tests
that can
be carried
out along
with other
system
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functionality, frequently and cheaply, thereby
optimizing effectiveness, not only of the SUT but of
the full ground-to-ground link.

In the Van
Nowhere is this of greater value than with the
Satellite News Gathering (SNG) van. This is
expensive equipment and its true worth is
measured by its ability to be at the scene of
breaking news or delivering live pictures and
sound by Outside Broadcast (OB) from an event.
A television station’s main financial indicator is, of course, the advertising
revenue with ates running into the millions of dollars per viewing minute. The
SNG van’s cost may be dwarfed by the income generation, but the vehicle’s
value is with its reliability, which is paramount. How to ensure that reliability?
One way is to carry out a test transmission to ensure that every part of the
SNG system is functioning as it should. This might mean taking the van to a
location with a clear view of the satellite, setting up, going online at a time
and channel pre-arranged with the satellite operator, spending an hour or so
testing, noting what is not as it should be, driving back to the depot, fixing the
problem and then making a return trip to the clear sky spot and checking again.

SatMagazine — May 2017

Transponder.

SUT.

Figure 1. Base unit, connecting cable and transponder
Base Unit.

This is all quite an expensive procedure, not only with equipment and
personnel tied up, but also consuming costly satellite time—with the added
risk of incurring the wrath of the satellite operator if the SNG system is not
on its best behavior. Add to this the risk of potential losses of advertising
revenue and program costs should the transmission be lost and the value of
an off-satellite test facility can clearly be seen.
The new and smarter regime is to thoroughly test each SNG van in the
depot before it is assigned to the news or OB event. Trucks are then readyto-roll with a higher probability of successful transmission and at a fraction
of the cost.
UK-based SATCOM RF testing equipment company, AtlanTecRF,
recognized this gap in the market and, as a result, developed their SNG
specific Satellite Simulator System (pictured in Figure 1, above).
AtlanTecRF has devoted considerable development time and effort
toward producing RF and microwave test systems which assist manufacturers,
installers and users alike in achieving the desired performance from their
ground stations, whether fixed or mobile. Ground, in this case, includes
airborne systems, commercial and military.

The SNG Off-Satellite Solution
Building on this expertise, the company recently tackled the needs of the
mobile SATCOM industry with the development of their portable Satellite
Simulator product line. The AtlanTecRF SNG series of Satellite Simulator
Systems is an evolution of this product range and is aimed squarely at the
SNG and OB communities.
The new SNG Satellite Simulator is designed to provide a loop-back test
for vehicle mounted Ku-band SNG antennas without the need to access the
satellite. Comprised of two units, the Satellite Simulator is either depot based
(this set up is illustrated in the graphic in Figure Two) or portable, thereby
facilitating the testing and calibration of SNG and OB systems off-satellite.
The base control unit is a convenient, portable bench instrument with
local and remote capabilities, Ethernet controlled, and this is connected to
a wall or mast mounted, weatherproofed transponder via a power and a
data cable.
The transponder communicates with the SNG SUT via appropriately
polarized gain horns, receiving at the SUT transmit (Tx) frequency, in the
range 14.0-14.5GHz and transmitting at the SUT receive (Rx) frequency,
in the range 10.7-12.75GHz, thereby completing the loop-back without
satellite involvement.
The nominal path loss is 0dB but there are options to increase the
transponder conversion gain to suit the requirements of individual users
and locations.
The local oscillator in the transponder is synthesized over its 1.75-3.3
GHz range, in 25 MHz steps. This is managed using either the front panel
controls on the base unit or via Ethernet with a GUI and input signal level
similarly controlled over a 60dB range in 0.5dB steps, thus accommodating
varying range distances from the SUT as well as a variety of Tx power levels.

Figure 2.

Local oscillator stability is derived for an internal OCXO reference
providing better than +/- 0.05 ppm over an operating temperature range
of -10 to +50C.
The spectral purity performance is designed to be comfortably adequate
for SATCOM test set up with phase noise of the local oscillator at typically
-95 dBc/Hz and non-signal related spurious at -60 dBc.
In addition to the transmission of the Rx frequency direct to the SUT
antenna, a sample of this, at nominally -25dBc, is fed back via coaxial low
loss cable to the base unit and is then made available at the front panel for
connection to a spectrum analyzer or other test equipment.
The entire SNG Satellite Simulator System is supplied as a turnkey
system and includes a power cord, data and RF feedback cables (length to
suit customer, with a default of 20ft, 6 meters) spectrum analyzer input cable
and SMA torque wrench plus calibration data and full user manual.
The standard system operates from an AC supply of 90 to 240 volts, 50
to 60Hz, and there is an option for rechargeable battery power, in which
case the battery charger is included as part of the turnkey system.
For broadcasters, the SNG Satellite Simulator System offers a most
convenient and cost effective alternative to on-satellite alignment and set
up of vehicle-borne SNG systems and avoids the time-consuming and risky
process of testing live on the satellite.
With speed and certainty of operation critical in delivering breaking news
to TV audiences, and with news gathering systems reliability of paramount
concern, the AtlanTecRF SNG range of Satellite Simulators provides the test
solution the news gathering industry has long been waiting for.
atlantecrf.com/sng-satellite-simulator.htm
Geoff Burling is AtlanTecRF’s CEO. His role is to drive growth across all
aspects of the business by bringing to market a range of new and high quality
RF and microwave components, interconnects and equipment. He sets the
company’s long-term business strategy and takes the lead in building customer
relationships and developing employees.
A passionate engineer, who uses his in-depth knowledge and market
expertise to ensure AtlanTecRF delivers the highest quality products, technical
expertise and customer service demanded by today’s engineers
AtlanTecRF is a leading global manufacturer of RF and microwave equipment,
components and interconnects to the Satellite, Broadcasting, Aerospace,
Telecommunications, Defense and Scientific Research industries.
AtlanTecRF specializes in SATCOM RF testing providing a comprehensive
range of equipment including Loop Test Translators, Frequency Converters,
Signal Generators, Noise Injection Translators, Noise Generators, Line
Amplifiers and Satellite Simulators. Equipment covers bands L-,S-, C-, X-, Ku-,
DBS-, Ka- and Q-.
All products are manufactured to ISO 9001:2008 standards.
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More Access to Launches Is Required by the Smallsat Industry
An Orbital Access Perspective

S

by Stuart McIntyre, Chief Executive Officer, Orbital Access
pace is the new black... to say that the space industry is
growing would be an understatement. According to a new
report published by Allied Market Research, “Smallsat
Market - Global Opportunity Analysis and Industry Forecast,
2014 - 2022”, the global smallsat market is expected to reach
$7,2 billion by 2022.
Within the smallsat market, microsatellites are projected to be
the fastest-growing segment. Until 2012, the annual rate of launched
nanosatellites wasn’t higher than 25 in number. Since then, that number has
jumped from 80 to 140 launches. For 2017, the number of launches is set
for 569, with 100 or so nanosatellites having already launched.
This rapid growth of the smallsat microsatellite segment has changed
the landscape of space exploration—these spacecraft facilitate quicker,
cost-effective and reliable access to space and are expected to generate
$4,045 million in 2022.
These smallsats can be used for high precision and complex space
missions such as remote sensing, navigation, maritime and transportation
management as well as Earth Observation (EO), the latter of which is
projected to witness the highest growth for applications.
According to Euroconsult, EO is also expected to exhibit the strongest
growth in terms of units launched. More than 2,100 satellites are anticipated
to become residents in space from 2016 to 2025, or 58 percent of all
satellite launches.
In 2015, European investment in EO totaled $1.6 billion. Satellites
for EO are capable of monitoring crop development, meteorology and
environment such as vegetation changes, droughts, air pollution, ocean
color and ice fields as well as monitoring and responding to natural
disasters, addressing emerging diseases and health risks among others. The
broad use of smallsats increases the support requirements for this segment
across the globe.
What these technological wonders all require to be successful is a less
expensive and faster way to find their way to orbit. Today, the industry is
limited to conventional launches from a small number of launch pads, where
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a large rocket lifts off into space, with the familiar
and highly impressive image of a massive plume
from the rocket boosters. As of this writing, most
companies that wish to send their up to 500g
payloads to orbit are limited to riding piggy
back on other large payload launches.
While launches by the government are
a less expensive option—that’s if, of course,
a government accepts the payload—smallsat
companies lack control in selecting a launch date, the orbital elevation for
release and the orbital inclination of the on orbit satellite.
Developers typically opt for a range of parameters that they can accept
and provide these to the space agency that will launch their craft. The space
agency will then attempt to match this payload up to a future launch that
will carry a primary payload to an orbit within this range... not exactly timely.
The more specific, or less common the parameters, the longer the
potential wait period becomes—this can result in delays of up to several
years or to no launch at all. Commercial launches allow smallsat developers
more flexibility in selecting their launch date, orbital elevation and orbital
inclination, but those launch services are far more expensive.
As the satellite industry rapidly grows, geopolitical factors also become
increasingly important. For example, US-based launch vehicles have not
been able to address Chinese or Russian satellite operator needs.
As emerging space markets develop their own launch vehicles, USbased launch vehicles will experience escalating competition for foreign
satellites. Only 60 percent actually launch on US rockets, with many satellite
operators deciding to use non-US launch vehicles due to attractive pricing
and availability. This situation has led to a gap in the marketplace for launch
operators to develop vehicles that are more cost effective and can be
launched from the new generation of Horizontal Spaceports.
Just as the number of smallsat operators are rapidly growing, many small
launch vehicles are being developed to meet the growing demand and to
spur the growth of this industry. To achieve such growth requires a new
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Image of Orbital Access’ L-1011 jet in-flight with their FSPL 3B smallsat
launcher slung below the plane’s body. Image is courtey of Orbital Access.

generation of horizontal launch vehicles such as Virgin Orbit’s LauncherOne,
or the Orbital Access Orbital 500R system and that company’s long-term,
more advanced, fully reusable TSTO (Two-Stage-To-Orbit) system. Not only
will the next-generation of launch systems offer low-cost, high flight rates,
operators will also be afforded the freedom to experiment and innovate in
a far more risk-tolerant environment.
Equally important for a cost reduction and greater industry expansion
is the development of spaceports across the globe for takeoff and landing
to avoid the transport cost of shipping satellites to launch pads in the USA
and other nations.
There is no doubt that the space sector is vital to the future of the UK
economy, with an income of £13.7 billion in 2014/15 and a strong record
of creating high-value jobs and wealth generation across the country.
According to a House of Commons report in 2015, the UK has already the
largest revenue share in Europe (17 percent), being only second to the US.
In particular, the commercial sector continues to realize the utility of
smallsats and the valuable data and insight these spacecraft can deliver to
terrestrial companies.
Back in 2014, the UK’s bid to become Europe’s leading space nation
took a giant leap forward when the government announced eight potential
locations for Britain’s first spaceport. Of these, five remain: Campbeltown,
Prestwick, Stornoway, Newquay and Llanbedr.

The announcement by the British government of plans to facilitate the
licensing of Spaceports is an important element of the UK’s strategy to
hold a greater share of the commercial spaceflight market, which is worth
an estimated £25 billion over the next 20 years. The aim is to develop
competitive, commercial and safe spaceflight proposals for UK-based
satellite launch services and sub-orbital flights.
To that purpose, the UK Space Agency has made grants worth £10
million available to help develop the capability for commercial spaceflight.
The Government is inviting applications for grants to make the UK the first
place in Europe where commercial space operators can launch smallsats
into orbit, or offer spaceplane flights for science, research and tourism
from 2020.
However, while a spaceport in the UK is a key piece of required
infrastructure, such will be of marginal value if the country doesn’t also
have the industrial and technical launch systems capable of exploiting the
industrial, economic and employment benefits, as well as the rockets and
other launch systems currently in development around the world.
The proposed Spaceflight Bill will enable smallsat launches and suborbital flights from the UK, ensuring the country is well placed to take
advantage of the growing global market. Without this legislation, launch
service providers would find it nigh impossible to operate from the UK.
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Aerial view of the Glascow Prestwick airport in Scotlamd. UK.K.

Becoming a spaceport is a highly promising opportunity for smaller
coastal airports, not just in the UK, but also scattered around the world
as there are airport property owners who are keen to turn their real estate
into value propositions. The prospect of being the host to a local cluster of
the internationally flourishing aerospace industry is a real one. Especially
when considering that there are only 10 licensed spaceports in the world,
all of which are in the USA. Whereas, the highest growth in the industry is
predicted to be in the Rest-of-the-World region.
Take Prestwick airport, for example. Around the airport is a cluster of
large aerospace companies. Among them are Spirit Aerosystems, who
manufacture wing components for Airbus and Boeing aircraft, and UTC
Aerospace Systems, a major supplier to international space programs.
Also at Prestwick are GE Caledonian, who provide aero engine overhaul
facilities, and BAE Systems Regional Aircraft, who are working with Orbital
Access on future launch concepts. To add to all this, in Glasgow, Scotland,
just half an hour away, is the largest community of space industry employees
outside London and the Southeast.
Another example is Newquay in Cornwall, a former Royal Air Force
base, which has been developing rapidly since the transfer to civil
ownership in 2008. This is now the most modern airport in the UK, with
new navigational aids and radar systems, a new air traffic control tower as
well as runway upgrades.
Newquay also has an enterprise zone which is the only such zone focused
on aerospace to be part of a UK commercial airport. This unique status
has attracted many hi-tech companies such as Leonardo, Bloodhound SSC
and Bristow Helicopters. The Enterprise Zone also extends to the Goonhilly
Earth Station in Helston, which is one of the UK’s best space industry assets.
The planned Government boost to the UK space sector will enable
growth in an already vibrant space industry. Vital skills in the UK’s existing
aerospace industry will be harnessed and safeguarded, and in applying
these skills to the development of a new generation of space planes,
additional skills and new materials will be developed.
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For the first time in decades, the UK has a clear opportunity to trail blaze
in this exciting industry and reinstate the nation’s credentials as a world
leader in aerospace.
Earlier this year, Orbital Access Limited and Space Florida
signed a strategic memorandum of understanding (MoU) that
will see the UK space services operator establish a principal
operating base at the Cape Canaveral Spaceport. The
company intends to base a fleet of specialist aircraft at the
SLF, which will provide non-scheduled passenger services,
parabolic micro gravity flight services and specialist charters.
Additional services, such as simulator training and spaceflight
participant conditioning, will be provided in conjunction with
specialist providers in the USA.
Horizontal take-off smallsat payload launch services
will be added once the development program, currently
underway in the United Kingdom, is complete and operational
permissions have been obtained. The development program,
the Future UK Small Payload Launcher (FSPLUK) project,
is being taken forward by Orbital Access Limited with an
industrial team of tier 1 UK aerospace and academic partners.
orbital-access.com/
Orbital Access was founded by Stuart McIntyre, a long-time aeronautical
engineer whose experience includes aero-engines, civil aircraft manufacturing,
military aircraft sales, strategic international industrial development and military
facilities management.
The company incorporates Tier 1 UK aerospace design capabilities across
flight controls, electronics, communications and autonomous air vehicles,
harnessing some of the best and most experienced people in space propulsion.
Orbital Access combines these unmatched skills with the UK’s world-leading
space technologies to meet the needs of the country’s payload design and
applications industry, creating the first launch service that has been designed
to be purpose-built for the world’s burgeoning smallsat market.
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Preparing for Congested Space
An SDA Focus

T

by Mark Dickinson, Chairman, The Space Data Association (SDA)
he space environment has changed drastically over recent
years, with ever more satellites being launched at an
astounding pace. This is, of course, leading to an even
more congested space environment and an increase in
close approaches.
The Space Data Center was developed to be able to make the space
environment safer, warning operators of close approaches. It is having a
great effect and has alerted operators to many potential collisions. However,
with the skies getting more crowded, there is a growing need for even more
accurate data and operational actionable information.

The Risk of Collision
The risk of collision is always at the forefront of all satellite operators’ minds
and it is something that we invest heavily in to avoid. Of course, it is not
just about avoiding collisions in your own fleet, as any collision could have a
catastrophic result for all of us. As well as causing yet more debris that itself
can cause damage to other satellites, any collisions would likely result in
profound political, business, legal, and practical consequences which would
impact our ability to access this precious resource. In the worst case, they
could even deny its use by future generations.
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The Space Data Association (SDA) is focused
on improving space situational awareness for
the entire industry and is therefore constantly
evaluating and re-evaluating the environment,
the tools in place, and the risks to all those
operating in space.
Recently, we have undertaken extensive
analysis into these factors and the operators
that make up the SDA collectively concluded that the collision risks are
increasing and are higher than previously understood. Following this
analysis, it was clear that something needed to be done to improve the
accuracy of the data and hence reduce the risk for us all.

Improving Accuracy
Current systems are in place to track satellites and debris. However, tracking
small enough objects at high accuracy has historically been a challenge.
The problem is that orbital debris as small as 20 cm in size can cause
catastrophic, debris-generating collisions. This will, of course, make the
environment yet more crowded and increase risk of further collisions.
Current services track objects down to only around 1 meter in size for
collision warnings in the geostationary arc. There is clearly a need for better
and more sensitive observations of objects in the geostationary regime.
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GEO Conjunction illustration, courtesy of SDA.

As well as being able to track smaller objects, it is vital we can track all
debris effectively and allow the orbits to be accurately determined. Ultimately,
this should lead to less frequent, but actionable, collision warnings.
That, of course, saves time and money for the operator in terms of not
having to review inaccurate warnings and also makes the space environment
safer by ensuring genuine collision risks are flagged in time for satellite
operators to implement avoidance maneuvers.

Securing the Future
At the SDA, we have spent the past year conducting a comprehensive
review to better understand the risks and mitigate them by developing a
plan to cost-effectively acquire independent, transparently-derived, highquality information to provide actionable safety of flight services.
Having undergone a comprehensive process to determine key
requirements, conduct extensive market research, and following a
competitive procurement process, we have entered into an agreement with
Analytical Graphics Inc (AGI) to build an updated version of the Space Data
Center, SDC 2.0.
SDC 2.0 has a highly accurate, independently generated, catalog of
space objects which will grow to include objects larger than 20 cm in and
traversing the geostationary arc. This catalog will allow for transparent and
actionable collision warnings, enabling the operator to know what action is
going to be required.

The service also features functionality to combat Radio Frequency
Interference (RFI), including the construction of geolocation scenarios and a
Carrier ID database. This will be vital to reducing the impact of interference,
something which causes considerable problems for our industry, costing
operators valuable time and money on a daily basis.

A Collaborative Approach
In the UK, at least, it is often the case that safety measures are only introduced
after a serious accident occurs. Currently, we have the opportunity to act
before a major collision occurs in the geostationary arc, but we need the
entire industry to be working together to mitigate these risks.
SDC 2.0 is a major step forward in allowing potential collisions to be
timely identified, thereby reducing the risk for the entire industry. The more
operators that sign up for this important and informative catalog, the more
satellites will be protected and the risk lowered of something going wrong.
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Ahead in the Clouds: The Growth of Aero Satellite Connectivity
An SES Perspective

T

by Andrew Ruszkowski, Vice President. Strategic Initiatives Mobiity, SES

here can be no doubt that 2016 was a good year for the
aviation industry—a record 3.7 billion passengers took to
the skies thanks, in part, to 700 new established travel
routes as well as a $44 fall in average return fares.
We now see much more of our world, no longer prohibited
by cost or lack of services. It’s a thrilling thought.
Of all regions across the world, it’s a particularly good time for North
America, whose airlines’ net post-tax profits is expected to be the highest
in the world, at $18.1 billion in 2017, according to the International Air
Transport Association.
The flipside to aviation being a flourishing market is that it is also
highly competitive. This is why, more than ever, airlines are focusing on
differentiating themselves as well as making certain they keep their
passengers happy.
As we all know, one key way to please people is by keeping them
online. Whether it’s businesspeople keeping on top of emails, or teenagers
streaming music, connected passengers report greater customer
satisfaction. Keep us online, and we’ll keep flying with your airline.
In fact, the biggest driver for revenues in the market is the demand for
more bandwidth on regional and long-haul routes via satellite.

It’s no surprise that airlines are increasingly
striving to equip their aircraft to provide reliable,
fast connectivity to their passengers; the number
of connected aircraft is expected to grow from
5,300 in 2015 to 23,100 in 2025.

Global footprint
That’s where satellite comes in. Because a
single GEO satellite can cover one-third of the planet, there’s no better
technology to provide seamless connectivity to moving objects in the sky,
wherever they are.
To complement the SES network of more than 60 satellites, the
company is investing in four satellites with HTS payloads, three of which are
scheduled to launch this year.
The capabilities of these satellites are game-changers; equipped with
high-powered spot beams, they provide 20 times greater the bandwidth
of a conventional satellite. In the world of in-flight connectivity (IFC), higher
speed and greater reliability equals happier customers.

Ready for Growing Markets
First on the launchpad will be SES-15, with spot beams tailored to match
the busiest flight routes over the US.
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SES upcoming HTS global coverage for airline routes.

With 80 percent of the world’s connected aircraft currently flying in North
America, according to Euroconsult, SES-15 and its dedicated beams will be
ideal to provide connectivity where it’s needed the most.
Shortly after the launch of SES-15, SES will launch two more satellites
with high-throughput capabilities. SES-14 will cover North and South
America, while SES-12 is designed to cover Asia.

Currently under construction by Thales Alenia Space, SES-17 will address Thales’
FlytLIVE airline connectivity over the Americas and is expected to launch in 2020.

Artistic rendition of the SES-12 satellite. Image is courtesy of Airbus.

With extraordinary flexibility to adjust to changing geographic demands
for bandwidth, these satellites are ideally suited to serve the aviation
industry, as airline traffic demand changes minute-by-minute based on time
of day and weather.
SES also supports IFC networks that adjust with changing demand. To
get ahead of the growth in the IFC market, the company will launch SES17 in 2020, which will enable the delivery of high-throughput connectivity to
commercial aircraft across the Americas.By layering new satellites and
leveraging the network to meet the unique requirements of IFC providers
and airlines alike, SES is striving to support the connected passenger.
The combination of this upcoming HTS capacity with the firm’s existing
global, satellite footprint puts SES in a fantastic position to help airlines
meet the expected surge in demand for connectivity in the Americas as well
as anywhere in the world. SES is in it for the long-haul.
ses.com/
Andrew Ruszkowski is Vice President Strategic Initiatives at the Mobility Market
Solutions Center at SES, where he drives the company’s growth strategy to
capitalise on opportunities in the mobility sector. He has almost two decades’
experience in the satellite industry. Beginning his career with PanAmSat in
1998, he went on to helm New Skies Satellites’ Internet Services business in
2000 and subsequently lead North America sales for SES World Skies in 2006,
where he was responsible for the largest share of World Skies’ revenues.

Artistic rendition of the SES-15 satellite. Image is courtesy of Boeing.
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Innovation: The Mars Terraformer Transfer (MATT)
Opening Mars for Exploration, Settlement and Commercial Development in 2036
by the Lake Matthew Team
“The reasonable man adapts himself to the world; the
unreasonable one persists in trying to adapt the world
to himself. Therefore all progress depends on the
unreasonable man.” — G. B. Shaw

Mars is Hard, and Then Some
“Mars is hard,” as Doug McCuistion, the former Director of NASA’s Mars
Exploration Program, said—and he was just referring to the insertion of a
satellite into a Mars orbit. Mars is hard on machines.
As for life, at a SpaceX landing site or other Mars outpost, “hard” is not
the most accurate adjective. Not with...
•
•
•
•
•

Toxic fines on every surface
Electrical discharges into buildings and equipment
Near-cryogenic nighttime heat sapping
Cosmic radiation punching through the ceiling
Living quarters tighter than a South Pole dormitory

need. It produces a terraformed city-region that ameliorates the
site’s worst environmental conditions.
Heat and water are generated to sustain and protect naturallight habitation structures (habs). The habs can be very spacious, with
practical scaling that is comparable to the largest terrestrial stadiums.
This is a worthwhile goal. At first glance the attainment of this goal
might seem unreasonable or impractical. However the Lake Matthew
Team has taken time to explore the possibilities and iron out methods
for a practical mission plan—practical in the program-management sense
of being attainable within reasonable constraints on time, money and
resources. The mission plan completes a Mars terraformation in 2036, in
good time to help pioneering mission crews.

The Shepherd

“Hard” glosses life under these conditions. Notably, even NASA’s HI-SEAS,
a very challenging simulation of a Mars mission, has been prudently limited
to omit the worst environmental conditions to be endured.
Yet crewed mission designs, such as Purdue University’s Project
Destiny feasibility study, must assume these conditions. Engineers try to
adapt machines and men accordingly. This is the world of Mars habitation.
One accepts conditions as they are, and one suffers as needed in order to
survive. Like prison. Maybe like grad school.
Or one can do something unreasonable.

A Useful Terraformation in 2036
Martyn Fogg defines terraformation provisionally as “a process of
planetary engineering, specifically directed at enhancing the capacity of an
extraterrestrial planetary environment to support life.”
From a crew member’s perspective, the life in question is his own. A
terraformation is useful only if useful to mission crews. MATT is tailored to that

In this invention, one commercial satellite executes the mission plan.
The satellite doesn’t fly alone, though. No solo satellite can perform the
terraformation. Heating bedrock across a city-region requires roughly 1018
Joules of sensible heat, which one satellite cannot presently deliver. Instead
the satellite acts as a “Shepherd,” guiding one selected celestial small
body to a selected Mars target site, where impact converts kinetic energy
into the required bedrock heat.
The mission plan is feasible today. In the invention’s embodiment of the
Shepherd, a DE-STARLITE-class fiber laser imparts the shepherding impulse.
Laser heating vaporizes body mass and the vapor ejects as a propellant to
gently deflect the body into an altered orbit.
The DE-STARLITE engineering team has previously characterized the
impulse which a fiber laser can impart on a small body, such as an asteroid
or comet. The published DE-STARLITE engineering studies quantify
deflection for varying body mass and composition, laser flux, Shepherd
distance, impulse orientation, and impulse duration. MATT threads this
parametric needle to produce the required deflection. The Shepherd
laser is complemented with other commercial instruments, to analyze and
restructure the body en route to Mars. The flight plan and its optimizing
innovations comprise the first claims of the MATT patent specification. The
invention is in fact patent-pending and available for licensing.

MATT subaqueous hab design, rough geometry, 300 meter scale.
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The laser’s shepherding flight-control software launches as first-release,
to be perfected over the Shepherd’s years of on-station operation.

Omaha Crater and Lake Matthew — Resources for Millennia

Fiber-array laser system. Image credit: Optonicus Corporation.

Licensing and Satellite Construction
Any organization that can finance a commercial satellite can be positioned
as a potential MATT licensee. Moreover at least six US firms have the
capability to build a Shepherd satellite:
•
•
•
•
•
•

Ball Aerospace — Space Sciences & Technologies
Boeing Phantom Works
Lockheed Martin — Space Systems
Northrop Grumman — Space & Directed Energy Systems
Orbital ATK — Space Systems Group
SSL

The efficacy of the firms’ capabilities is positively weighted by the
firms’ prior deep space satellite missions. The Shepherd’s mission plan has
similarities with prior missions, and most of the Shepherd’s recommended
hardware and software is flight-tested and off-the-shelf.
The fiber laser is unusual. However this technology has proven itself
in military and industrial applications. Modular fiber-laser products from
Optonicus and other selected vendors allow modular build and testing to
the Shepherd’s required scale.

The small body’s impact at the Mars target site excavates Omaha Crater. This
is a uniquely useful crater, 9 km across and dotted with a set of structured
worksite depressions.
It is the only warm crater on Mars. Bedrock heat is centered beneath
the crater floor—the new, lowest point on the martian surface. Here 1.3 kPa
of atmospheric pressure, the depressions and crater heat make possible a
lake—Lake Matthew—and other reservoirs for crew use.
In time, Omaha Crater industries will vent excess oxygen, forming
a protective local ozone layer within the crater. This will set the stage
for a photosynthetic archipelago on the open crater floor—a greater
terraformation site, with appearance reminiscent of the raw caldera of
Alaska’s Aniakchak National Monument and Preserve.
The terraformation resources persist beyond our time. Omaha Crater
bedrock will remain warm to the touch for thousands of years, persistently
melting ice to groundwater, to fill and refill crater reservoirs.
The primary freshwater reservoir, Lake Matthew, is about 1 km across.
The lake is established in a depression that intercepts the bedrock heat lens
near its 0 degree Celsius radius, so that the bulk of lake water remains liquid
at depth, passively, even during seasonal extremes of air temperature. In
high summer the top meter of surface water is held below 11° C via vertical
circulation and other cooling methods, to prevent boil-off.
Lakeside water treatment with heat-lens heat exchange technology
supplies crews with treated hot water. Returning cold water serves as a
massive transparent radiation shield and architectural pressure-medium for
dome habs.

Facility Build-Out at Omaha Crater
The Lake Matthew Team suggests a modular, ballasted, subaqueous dome
hab design. For mass-efficiency each dome is built from titanium frames
that pressurize ETFE cushion-layers.
Each dome has low pressure differentials across surfaces, to free the
structure from the size-limiting scaling laws of pressure vessels. This design
allows each dome to scale to millions of cubic meters of pressurized interior
space, while needing only a few hundred tons of cargo for construction.

Surprise Lake, Aniakchak caldera. Image credit: Roy Wood
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Such immense habs are practicable only with the resources generated
through terraformation.
Omaha Crater resources improve the energy-efficiency of many
industries, but at settlement scale, industries will require megawatts of
power. The requirement is limiting in winter, when sunlight is feeble and
solar panels would struggle to sustain demanding industries, such as
propellant plants. To meet winter needs, Omaha Crater can tap an alternate
power source. Preparation starts in summer, when the site’s ice-rich upland
terrain is coated and sealed. The resulting solar overheating forces highvolume melting of permafrost near the surface.
Meltwater streams down a channel cut into the crater wall, accelerating
to hundreds of kilometers per hour and delivering tens of terajoules of
kinetic energy at lakeside. The channel’s kinetic energy is stored via pumpturbines as potential energy in hydroelectric brine reservoirs, for release in
winter when the power is needed most. The channel can be viewed as a
useful first canal on Mars.
Excess summertime solar panel energy is stored in the same
hydroelectric reservoirs for winter use. With winter power, Omaha Crater
industries— and spacecraft— can operate year-round.
The dome design transmits about 60 percent of incident natural light,
making domes suitable for use as high-intensity summer greenhouses.
Augmented with winter-power gardens and food bioreactors, the
greenhouses can feed the Omaha Crater settlement and expeditions across
the planet.
Other Omaha Crater industries can also scale, to stockpile propellant
and other gases, treated water, construction materials, and manufactured
alloy and plastic parts. A proper city can bootstrap itself beneath the hab
domes, with most of the city-mass being created onsite.

A Phased Business Plan
MATT slots a Mars terraformation effort into the plans of space agencies
and aerospace firms ambitious for crewed Mars missions, surprising them
with valuable terraformation resources where and when needed. This
leads to revenue streams, return on investment and, in broad strokes, a
business plan.
When the Shepherd is launched, the MATT licensee has standing to
organize a consortium for in situ resource utilization (ISRU), assembling
expertise for Omaha Crater development. The auction of ISRU consortium
memberships can be the first exit or reinvestment opportunity for
the licensee.
Spacefaring organizations will have financial incentive to lease hab
space from the consortium at Omaha Crater, where the cost of establishing
a basecamp indoors should be a solid order-of-magnitude lower than the
cost of going solo outdoors. By similar reasoning, spacefaring organizations
will have financial incentive to purchase provisions from Omaha Crater
greenhouses and other industries.
Either of these two businesses can be a multi-billion-dollar revenue
stream for the ISRU consortium. The expert knowledge acquired by starting
and running these businesses constitutes intellectual property that can be
licensed to provide a third revenue stream for the consortium.
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Omaha Crater is also the logical headquarters for a mining consortium. Highgrade ore deposits are likely present in martian near-surface sites, mainly in
the preserved mass of protoplanetary-core asteroids with composition similar
to 16 Psyche. Mars swept the asteroid belt during, and after, its planetary
accretion. A history of core asteroid impacts would enrich an appreciable
fraction of preserved Martian craters with metal ores, rendering Mars the
greatest treasury of accessible rare and rare earth metals in the solar system.
MATT opens this treasury.
As envisioned, the mining consortium is an exit or reinvestment
opportunity for the ISRU consortium investors. Omaha Crater houses
commercial offices for open-pit mining of rare and rare earth metals. Orbital
and airborne surveying instruments pinpoint ore deposits worldwide under
HQ direction, and crews operate open-pit mining equipment telerobotically
from the safety and comfort of HQ. Metals are shipped to Earth initially
as SpaceX ITS (Interplanetary Transport System) return cargo. By such
means the terraformation can kick-start efficient, commercially viable
asteroid mining.
All mined resources are legally controlled by the mining consortium,
pursuant to the US Commercial Space Launch Competitiveness Act. Likewise
Omaha Crater resources are legally controlled by the ISRU consortium, and the
small-body impactor is legally controlled by the Promethean MATT licensee.

Knowledge Makes the Seemingly Unreasonable... Reasonable
MATT resources can improve living conditions on Mars, dramatically, all the
while accelerating exploration, settlement and commercial development.
The MATT licensee executes a strategic business plan with multiple revenue
streams and options for investor exit or reinvestment. Final reinvestment
ratchets into a winner-take-all worldwide mining venture for rare and rare
earth metals.
Patent details flesh out the mission plan’s embodiment, quantitatively,
and justify the business plan. The Lake Matthew Team believes that MATT
ceases to be unreasonable, and becomes truly reasonable, once the patent
details are known. The team is engaging potential licensees in order to
share this actionable knowledge as quickly as possible.
LakeMatthew.com
The Lake Matthew Team is an ad hoc invention workgroup with experience in
planetary science research and associated technologies.

SatMagazine — May 2017

Contact: LakeMatthewTeam@gmail.com

GLOBAL
SHAPING FUTURE COMMUNICATIONS

SATSHOW
EXHIBITION - SUMMIT - AWARDS

JOIN THE EMEA’S PREMIER MARKETPLACE FOR COMMUNICATIONS SOLUTIONS
TO EXPLORE THE PRODUCTS AND SERVICES THAT WILL ENABLE YOUR FUTURE.

THE GLOBAL SATSHOW IS THE ONLY MULTI-SECTOR EVENT UNQIUELY BUILT AROUND THE NEEDS OF END USERS.
JOIN THE GLOBAL SATSHOW TO DISCOVER THE TECHNOLOGIES THAT WILL REVOLUTIONISE
YOUR OPERATIONS AND HEIGHTEN YOUR CAPABILITIES.

#SILAWARDS #3rdGSS

The Forrester Report: Mixed Messages
The SatelliteOTT Environment

T

by Chris Forrester, Senior Contributor
here are some extremely confusing messages from equity
analysists and researchers as to the overall prospects for the
satellite industry in regard to DTH transmissions and how soon
those transmissions might be replaced by OTT ‘narrowcasters’.
In example, a recent report from Northern Sky Research (NSR) talks
about satellite Video being “in a state of flux,” despite its traditional longterm contracts and capacity growth (seemingly) ever continuing. NSR’s
recently released Linear TV via Satellite, 9th Edition report found that an
additional 12,200 new channels will be broadcast in 2026 over 2016 levels
on both DTH and Video Distribution. “However, growth will not be spread
evenly across the regions, with significant variation in changes in channel
counts between developed and under-developed regions; i.e. mature vs
non-mature video markets,” said the report.
The NSR study indicates that growth over the past year has been
driven by a handful of new platforms being broadcast in the developing
world, with countries such as Myanmar and Indonesia showing particularly
strong growth. “When looking at the less developed markets of Latin
America, Middle East, Africa, South and Southeast Asia for leased Kuband DTH channels, NSR forecasts channel counts will increase from
8,644 today to approximately 12,400 over the next decade, representing
a massive ~50 percent increase,” NSR reported, which is undoubtedly
good news for satellite.
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NSR continues with good news, stating that
new platforms will continue to drive growth in
the short to medium term, with economies
in many developing regions growing
alongside increases in disposable incomes.
“Overall purchasing power will result in
greater subscriber numbers for pay-TV in
such regions, growing the market pie. For
DTH platforms to become profitable, however,
costs will need to be minimized to drive growth with large numbers of
subscribers at low ARPUs in these regions; both content acquisition and
leasing capacity costs must be minimized. The result of this demand growth
is increasing capacity requirements required from satellite operators in
developing regions. However, rapidly growing video capacity demand will
remain a thing of the past, with growth at less dynamic levels than has been
seen historically at a global level.”
However, NSR also reminds readers that North America and Western
Europe are now mature markets and not experiencing much by way of
growth. “North America and Western Europe together on leased Ku-band
DTH (excluding dedicated satellites for Dish and DirecTV) will see channel
growth to be significantly lower, increasing from 3,740 in 2016 to approx.
4,130 in 2026. This low growth rate reflects the maturity of such markets,

SatMagazine — May 2017

and the impact of OTT. There does remain room for growth coming from
the upgrading of channel quality in the developed world, where platforms
place increased focus on exclusive content to OTT’s impact. UHD content,
while small in number, is on the rise in Western Europe with platforms such
as Viasat, Sky Deutschland, Tivusat, and Rai all adding UHD channels in the
past year. HD content is also becoming common even for niche channels,
which have traditionally remained in the domain of SD—\a trend which is
similar in North America.”
That’s certainly all good news and to be welcomed. However, there are
contrary opinions.
For example, a seven page report and equity research from analysts at
Deutsche Bank stated that there’s a “risk of major loss of TV channels to
online from 2020.” Equity analyst Laurie Davison bases his forecast on the
falling costs of OTT delivery to viewers. He admits there’s “no risk of major
pay-TV platforms or large distributors moving to online-only, for now at
least. But the surprise is the pace at which this is changing.”
Davison cites Deutsche Bank’s research of OTT delivery costs with 13
specialists, and further dialogue with Akamai, to back up his claim and
stated that the threshold at which streaming became more expensive
than satellite was between 100k to 500k average daily viewers. “On our
new benchmarking we find this threshold lies at the lower end; 125k daily
viewers. To put this in context, 2.2m viewers watched Game of Thrones
season six premiere live in the UK, 1.9m in Germany and 7.9m in the US.
So, our initial conclusion, of satellite’s secure current position, is reinforced.”
Davison adds that the nominal 125,000 daily viewing figures could
mean some dramatic exists from DTH broadcasting—with declining ‘perhome’ online delivery costs around 40 percent of channels are at risk from
quitting DTH today. Or, put another way, “the economics of streaming are
now comparable with satellite.”
Take Deutsche Bank’s estimates forward in time, and with online
distribution costs halving every three to four years or so, Davison said that
the threshold for OTT is becoming more cost-efficient and will grow from
125,000 to 250,000 daily viewers. This brings in a large slew of channels
which could quit DTH. Indeed, Davison stated that by about 2020, some
5734 channels (85 percent of the total on European DTH) could be at risk
of quitting.
Davison rounds out his report advising investors to sell their Eutelsat
shares (“more exposed to risk”), but to hold those of SES.

Visibility: Out of Sight, Out of Recognition?
One element that is crucially important in this debate is the visibility that
channels have from current DTH linear broadcasters. Whether by simply
being in the EPG, or national/local press and TV guides, they have visibility
to a potential audience.
There’s also a perfect example of the dangers that broadcasters would
risk should they shift their channels to OTT. BBC3, in spite of having been
on air for 13 years on DTH (and terrestrial transmission), is moving to online.
The BBC switched off its BBC3 DTH (and DTT) broadcasts in February
of 2016 and transferred all that output to online (and no longer provided
a linear ‘schedule’). The company promptly lost 20 percent of their target
16 to 34-year olds audience—this decline has continued to suffer despite
some popular shows attracting solid download numbers.
As one observer said recently “the BBC channel hasn’t fallen off a
cliff but it is not soaring.” The BBC continues to give BBC3 thousands
of minutes annually of valuable promotional airtime on its mainstream
channels. “Fewer BBC3 shows have featured in BBC iPlayer’s most-watched
charts than in 2014, 2013 and 2012,” said an analyst.

When the BBC has transferred some of BBC3’s more popular programs to
their mainstream DTH/DTT network transmission, they can achieve very
impressive numbers (1.2 to 1.4 million viewers). In other words, it isn’t the
quality of programming, but its visibility to a mass market audience. Switch
from DTH and you risk losing a large chunk of your audience—very few
commercial broadcasters can afford the sort of promotion and publicity that
the BBC can generate for the OTT programming.

Not All Minds Think Alike
One other analyst also issued their March reports on the state of the video
market and prospects generally for satellite’s video segments.
While focusing on SES, Berenberg Bank’s equity analysts take an
opposite view from that of Deutsche Bank, stating that video will remain
a cash cow. “Despite rumors to the contrary, SES claims to have seen flat
to higher pricing without exception, and has signed new contracts with
durations that are at least as long as before. With 60 percent of all channels
now in MPEG-4, the compression headwind should ease, just as adoption
of Ultra HD begins driving extra capacity requirements. We forecast at least
low-single-digit growth in this segment for the foreseeable future, coupled
with declining capital intensity, pursuant to SES’s execution of its reduced
capex/transponder plans. That means video returns should rise, making this
business unit a very valuable cash cow, in our view.”
Berenberg expands their thesis, stating, “To judge from investor
feedback, the prevailing view in the city, except among shareholders of ITV,
is that no one watches television at all, apart from a bit of Netflix. The reality,
however, is that linear TV consumption is declining at a rate of only 2-3
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percent, and this is despite a huge ramp-up in the penetration of over-thetop (OTT) services such as the aforementioned Netflix and Amazon Prime.
“Yes, young viewers watch less linear TV than their older counterparts,
but this was always the case. In large part, we think OTT/on demand is coming
on top of traditional linear TV consumption. While this may create issues
for monetization—TV is experiencing more competition for advertising—we
continue to expect new channels to launch as broadcasters seek to leverage
their catalogs even more efficiently, with thematic/niche channels.
“Examples of these include: Be Mad, the recently relaunched Mediaset
España channel; and ProSiebenSat.1’s maxx, six and Gold. Industry data
from OFCOM, the FCC and various European equivalents confirms that the
number of channels, even in mature markets, continues to rise. [Much] the
same situation exists in the US, where OTT is most advanced in terms of
its penetration and might therefore be expected to have had the greatest
impact on linear television.
“Indeed, despite the presence of Netflix, Amazon Prime and Hulu, the
number of US channels licensed by the FCC continues to increase in spite
of the rise of OTT, said Berenberg.

“As we have highlighted in the past, we think satellite capacity is a
fundamental requirement for most broadcasters. It provides them with the
ability to reach well beyond terrestrial networks and, in a fixed-cost business
such as broadcasting (be it pay or free to air), this is crucial to profitability. It
is also extremely cheap—far cheaper for mass market distribution than any
terrestrial solution.
“According to SES management, the break-even point is at c50,000
viewers, i.e., if a channel has more viewers than this, it is cheaper to
distribute via satellite than via terrestrial means. It is for this reason that we
believe that, despite an apparently consensus view that TV via satellite is
on its way out, broadcasters are today signing distribution deals with SES
that are at least as long as they were historically (c10 years). Indeed, one
customer apparently asked for longer than this.
“We note that the average contract duration of the video backlog (73
percent of the total) is more than eight years. This was the case in 2015 as
well and, since then, the volume of new backlog signed in video is less than
that which has rolled forward by one year (the mix of which would imply a
shorter average lifetime for the video backlog in 2016 versus in 2015). That
implies that SES’s new video customers are signing with an average contract
lifetime of 10 years or more. This flies in the face of comments regarding the
impending death of satellite via TV.”
Senior Contributor Chris Forrester is a well-known broadcast journalist and
industry consultant. He reports on all aspects of broadcasting with special
emphasis on content, the business of television and emerging applications.
He founded Rapid TV News and has edited Interspace and its successor,
Inside Satellite TV since 1996. He also files for Advanced-Television.com.
In November of 1998, Chris was appointed an Associate (professor) of the
prestigious Adham Center for Television Journalism, part of the American
University in Cairo (AUC), in recognition of his extensive coverage of the Arab
media market.
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Geolocation Methods of Satellite Transmitters
Using a Single GSO Satellite

T

by Erwin Greilinger, Sales and Product Line Manager, Siemens Convergence Creators
he increasing demand for satellite communication links has
led to an increasing number of satellite signals as well as an
increase in the amount of interference as a result of poor
installations and misdirected antennas.
Another reason for increased interference are acts of terrorism and
political turmoil, such as the systematic disturbance of western broadcast
television in the North African and Near East region as well as in countries
such as Egypt, Syria, Libya, and Iran.
Satellite operators are becoming increasingly interested in solutions
that detect interference, the main task of a satellite monitoring system, but
also to localize its source, i.e., to geographically localize, or geolocate the
transmitting station of an interferer. However, most localization systems
have a crucial drawback: They need to receive the interference signal via
two adjacent satellites in order to perform geolocation [1, 2, 3, 4, 5].
Another approach uses crosstalk measurements between signals
received from multiple antennas/beams belonging to the same satellite [6,
7], and it has also been shown that frequency measurements of signals from
a single satellite, taken at different times, can be used to locate an unknown
emitter [8, 9].
Currently, the most promising approach able to localize the source of an
interferer using a single satellite is based on the variation of signal strength
with time. This technique relies on the fact that the signal strength of a
carrier varies with time due to a number of factors, including movement of
the satellite, atmospheric and weather conditions, and changes in power
amplifier gain and antenna alignment at the uplink station. It turns out that
there are similarities in the patterns of variation of signal strength for carriers
originating from the same geographical area. This method is the subject of
an Austrian patent [10].
This article describes the concept and pros and cons of available
methods able to localize the source of an interferer using a single
geostationary (GSO) satellite.

Problem Description
At present, there are commercial geolocation systems from different
manufacturers available, all these systems use time and frequency difference
measurements from two GSO satellites.
Geolocation of radio transmitters affecting communication satellites
in GSO orbit is a challenging task which is usually accomplished through
analysis of time difference of arrival (TDOA) and frequency difference of
arrival (FDOA) compound measurements.
The main drawback of these geolocation principles is their necessity of
having at least two satellites, which are close enough to each other, in order
to have useful crosstalk energy on the adjacent satellite for the calculation.
Even though several hundreds of GSO satellites are in operation from
the main satellite operators, some of them are still “isolated”, meaning that
the next adjacent satellite is separated more than 10 degrees.
In this case the crosstalk is very likely too small in order to be measurable.
Even in case an adjacent satellite is available, that does not necessarily
mean that it can be used for geolocation.
One of the main parameters which need to be known by geolocation
systems is the exact position and velocity of the satellite (for both, the main
and the adjacent satellite). These parameters are called satellite ephemeris
data which have a significant impact on the accuracy of geolocation
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systems. In case the adjacent satellite is from a
different satellite operator, such ephemeris data are
often not known, or only with an accuracy which
makes geolocation useless.
With the help of tracking systems you could
calculate the ephemeris data from satellites
even though no ephemeris data are available. But one of the preconditions
of successful tracking is the availability of enough reference stations.
A reference station is a known uplink station in terms of its localization
(Latitude. Longitude), which transmits a known (reference) signal to the
satellite to be tracked. Needed are at least five to six reference stations in
order to calculate the ephemeris data with sufficient accuracy. That sounds
easy but means in reality a real challenge and is often impossible to achieve.
The reason is that the operators often do not know from which station what
signal is being transmitted.
Should you be lucky enough to have an adjacent satellite available
which is close enough to your affected satellite and you also know its
ephemeris data very precisely; the next hurdle is that the crosstalk on the
adjacent satellite needs to be in the same frequency area and polarization
as from the interference signal on the main (affected) satellite.
Taking all that into account, you can imagine that there are a lot of
scenarios where geolocation is impossible with the current available
tools and algorithms. Therefore, it would be a big advantage of having
a geolocation system available working by just receiving the interference
signal via a single satellite.

Geolocation Method Using a Single GSO Satellite and
Inverse Doppler Shift
Section 5.1.2.8 of [11] already describes a possible method for geolocation
of an unauthorized transmitter on Earth by using a single GSO satellite.
This method makes use of the small Doppler frequency shift caused by
the motion of a GSO satellite for determining the transmit location of an
unauthorized transmitter.
The application of Doppler created by a single satellite for geolocation
has been used previously for satellites in the lower orbits, which have
significant motion with respect to Earth and their position changes at
different times. Hence, the large motion of these LEO satellites creates a
significant and easily observable amount of Doppler frequency change.
The Doppler frequencies at several time instances can fix a ground emitter.
Indeed, this is the technique adopted in the search and rescue satellite
(SARSAT) localization system
The use of Doppler from a single GSO satellite for the purpose of localization
is not straightforward and is a much more challenging problem. This is because
the motion of a GSO satellite with respect to the Earth is by nature very small
and the resulting Doppler shift is also very small and much more challenging
to accurately observe. In addition, the use of Doppler is further complicated by
the fact that the uplink frequency of the ground emitter is unknown, the exact
frequency of the satellite local oscillator is unknown and the satellite ephemeris
data can have significant uncertainty in the satellite position and velocity [8].
Another drawback of this approach is its sensitivity to frequency variations
caused by the uplink station HW itself (e.g., frequency sources and PLL
equipment being affected by temperature variations, etc.) which easily can
reach or even exceed the influence of the Doppler shift.
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In fact, geolocation systems on the market using this method have
shown that the reachable accuracy is beyond 100 km and therefore not
really useful to identify the uplink station of an unauthorized transmitter.
They may work with acceptable accuracy when the interference signal is
received via an inclined orbit satellite, which shows greater movements
compared to regular GSO satellites, resulting in a bigger Doppler shift.

Figure 3 shows an example of power variations caused by weather effects
(big spikes). In both cases the power variations are more or less identical
since both signals are transmitted from the same uplink antenna.

Geolocation Method Using a Single GSO Satellite and
Correlation Against Known Transmitters
This technique relies on the fact that the power of a satellite signal,
transmitted from a certain uplink station on the Earth to the satellite and
down to a receiving station, varies with time due to a number of factors,
including movement of the satellite, atmospheric and weather conditions
(on the uplink and downlink side), and changes in power amplifier gain and
antenna alignment at the uplink station—see Figure 1.

Figure 3.

Concept of a single satellite geolocation system using the correlation against
known transmitter method.

It can be assumed that signals transmitted from the same uplink station
or the same geographical area show the same power variations in the same
time frame, whereas signals transmitted from different geographical areas
will show different power variations in the same time frame.
The following example in Figure 2 shows the power variations of two
signals (red and blue) transmitted from the same uplink station over a period
of four days. A 24 hour variation coming from the satellites movement can
be clearly identified.

Figure 2.

In order to find the transmit station of an interfering signal, one has to
calculate the similarities of the interfering signal with other known signals.
This is usually done in the frequency domain by correlating the signals
or parts of them. Therefore, the correlation algorithm is most crucial to
geolocate the interferer in terms of accuracy, efficiency and success.
This concept is applicable in case a number of different signals are
transmitted from the same uplink station or in the same geographical
area as the interference signal. All signals (including the interferer) could
be permanently monitored by a carrier monitoring system (CMS) and any
change of the interfering signal in power, frequency or bandwidth (e.g.,
forced by weather influences) is tried to be correlated with the measurements
of other signals investigated. In case of a positive correlation caused by
e.g. weather influence, HW dependencies, etc., it can be assumed, that the
uplink location of the interference signal is identical or close to the uplink
location of the known carrier.
The challenge in this method lies in the correlation approach since
the measurements are typically not performed at exactly the same time
depending on the monitoring strategy (e.g. Round-robin). This influence
is supposed to significantly affect the correlation result requiring relevant
measures (time delta depending weighting, plausibility checks, ambiguity
mitigation, etc.) to be investigated. Furthermore, the method could be
enhanced in terms of taking into account additional information such as HW
related information belonging to the known transmit stations, third party
weather information, etc. For example, weather information could be used
for additional ambiguity mitigation in terms of identifying/eliminating cases
which are in conflict with certain weather situations.
Based on this concept, Siemens Convergence Creators has developed
the single satellite geolocation system SIECAMS ILS ONE using techniques
from quantum information theory. The system computes a signature, which
represents the EIRP variations for a carrier from a particular period of time.
SIECAMS ILS ONE defines a distance measure to numerically quantify
the degree of similarity between two signatures, and by computing the
distance between the signature for an interfering carrier and the signature
for each carrier in a database of known carriers, the carrier with the closest
distance can be identified to the interfering carrier. In other words, this
identified carrier needs to be transmitted from the same geographical area
as the interfering carrier.
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In case the transmit location in terms of latitude and longitude of the
identified carrier is known, the geographical area can be drawn as a circle,
with a radius representing the distance value, on a map. The accuracy of the
system can be increased in case several carriers with a similar signature and
therefore with a close distance to the interfering carrier can be identified
and visualized as different circles on a map as shown in Figure 4 below. The
intersection of the different circles represent the very likely position of the
transmit station of the interfering carrier.

Erwin Greilinger is Sales and Product Line Manager for Siemens Convergence
Creators’ Satellite Communication and Monitoring Solutions. Thus he is
responsible for the definition of products for monitoring and troubleshooting
the quality of satellite communications systems, product marketing, technical
and commercial sales activities. Prior to joining the Siemens Space Business,
he was section head for Broadband Management Systems and Fast Internet
Solutions. This business sector handled projects in the area of Cross Domain
Management Systems especially for Broadband IP and ATM networks. He
holds a degree in Electrical Engineering from the Federal Secondary Collage of
Engineering in Vienna, Austria.
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When Disaster Strikes, Today’s Teleports Keep You Connected
A COMSAT Perspective

W

by Guy White, Director of US Teleports, COMSAT
e’ve seen such happen all too often—large populations
devastated by natural disasters through events such
as earthquakes, tsunamis, fires and extreme weather.
As we’ve witnessed in the past, devastation isn’t limited to
natural occurrences, it can also be man-made. Whatever
the event may be, natural or man-made, first responders and relief teams
depend on reliable communication to provide those most affected the help
they need. Dependable satellite communication (SATCOM) technology is
the difference between life and death, expedient care or delay.
Devastation can occur in the business community, as well. For businesses
and government entities that depend on the Internet of Things (IoT), as
most do, organizations can face tremendous loss without a communication,
or continuity, plan.
How do we stay constantly connected by land, sea or air, in vulnerable
situations? Today’s teleport SATCOM technology provides reliable and
affordable operational resiliency that is scalable and cost effective for
anyone that depends on connectivity, including IOT.

Independent of the vulnerabilities of terrestrial
land lines, today’s modern teleports provide a
variety of voice and data options that include
offsite data warehousing, Virtual Machine (M2M)
access, and a secure, reliable connection to
private networks and the World Wide Web.
Manufacturing, energy, transportation, retail,
healthcare, financial services, smart cities,
government and education are all closing the digital divide and becoming
more and more dependent on connectivity to conduct business. They all
require disaster recovery systems and reliable communications that only
satellite communications can provide when land circuits are disrupted.
COMSAT, a Satcom Direct (SD) company, with the SD Data Center, has
been working to provide secure, comprehensive, integrated connectivity
solutions to help organizations stay connected, no matter the environment or
circumstances. COMSAT’s teleports, a critical component in this process, have
evolved to keep pace with changing communication needs in any situation.

COMSAT’s Santa Paula, California, teleport. Photo is courtesy of COMSAT.
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“In the past, customers would come to COMSAT to connect equipment at
multiple locations via satellite using our teleports. Today, the teleports do
so much more. They act as a network node, data center, meet-me point
and customer support center. They are no longer a place where satellite
engineers focus on antennas, RF, baseband and facilities. Today’s teleports
are now an extension of the customer’s business ensuring they are securely
connected when needed,” said Chris Faletra, director of teleport sales.
COMSAT owns and operates two commercial teleport facilities in the
United States. The Southbury teleport is located on the east coast, about
60 miles north of New York City. The Santa Paula teleport is located 90 miles
north of Los Angeles on the west coast.
Each teleport has operated continuously for more than 40 years, since
1976. The teleports were built to high standards for providing life and safety
services, along with a host of satellite system platforms from metrological
data gathering to advanced navigation systems. As such, they are secure
facilities connected to multiple terrestrial fiber networks and act as backup
for each other through both terrestrial and satellite transmission pathways.
Both facilities are data centers equipped with advanced satellite
antennas and equipment backed up with automated and redundant
electrical power sources, redundant HVAC systems, automatic fire
detection and suppression systems, security systems and 24/7/365
network operations centers. The teleports are critical links in delivering the
complete connectivity chain.
“Our teleport facilities allow us to deliver global satellite connectivity.
The teleports provide the link between the satellite constellation and
terrestrial networks for reliable end-to-end connectivity at the highest
service levels,” said Kevin West, chief commercial officer.
COMSAT was originally created by the Communications Satellite Act of
1962 and incorporated as a publicly traded company in 1963 with the initial
purpose to serve as a public, federally funded corporation intended to
develop a commercial and international satellite communications system.
For the past five decades, COMSAT has played an integral role in
the growth and advancement of the industry, including being a founding
member of Intelsat, operating the Marisat fleet network, and founding the
initial operating system of Inmarsat from its two Earth stations.
While the teleports have been in operation for more than 40 years, the
technology is continuously upgraded and enhanced to proactively support
communication needs. For many years, the teleports provided point-topoint connectivity for voice and low-rate data.
Now data rates are being pushed to 0.5 Gbps with thousands of
remotes on the network. The teleports also often serve as the Internet
service provider (ISP). They have their own diverse fiber infrastructure to
deliver gigabytes of connectivity versus the megabytes of connectivity that
were required not so long ago.

All in the Family
In addition to growing the teleport’s capabilities through technological
advancements, COMSAT is now a part of the SD family of companies, which
further expands its offerings.
SD Land and Mobile, a division of Satcom Direct, offers a wide variety
of satellite phone, mobile satellite Internet units and fixed satellite Internet
units. SD Land and Mobile ensures SATCOM connectivity is available
no matter how remote the location or how limited the cellular and data
network coverage may be.
Data security is a critically important subject today. The SD Data Center, a
wholly-owned data center by Satcom Direct, brings enterprise-level security
capabilities to data transmissions in the air, on the ground and over water. The
SD Data Center also provides industry compliant data center solutions, and
business continuity planning for numerous industries including healthcare,
education, financial, military, government and technology.
“Together, we deliver the infrastructure, products and data security
necessary to keep you connected under any circumstance. We have a
complete suite of solutions and capabilities for our clients,” said Rob Hill,
business development.

Keeping Up with Market Needs and Trends
COMSAT’s pioneering spirit is reflected in the company’s ongoing analysis
of, and adjustment to, current market needs and trends. The aero market is
currently the largest growing market with new services and higher data rates
being offered almost daily. Maritime, mobility and government markets are
thriving as well.
No matter what direction the market is headed, COMSAT’s teleports and
the SD family of companies will be ready to help clients weather the storm.
comsat.com/
To learn about SD Land & Mobile, head over to SatcomDirect.com
For additional information regarding TerraCom Direct (the SD Data
Center, access www.terracomdirect.com
COMSAT’s provision of teleport services are managed by Guy White, director
of US teleports. As station director for COMSAT’s Southbury, Connecticut, and
Santa Paula, California, teleports, Mr. White is responsible for the day-to-day
operations and engineering of both facilities, including program planning,
budget control, task scheduling, priority management, personnel matters,
maintenance contract control, and other tasks related to teleport operations.
Mr. White began his career in the SATCOM industry in 1980 as a technician
at the Southbury facility. Since then, he successively held the positions of senior
technician, lead technician, maintenance technician and customer service
engineer at Southbury, until he assumed the position of operations manager
in 1992 at COMSAT’s global headquarters in Washington D.C. He returned to
Southbury as station engineer in 1995 and has served as station director of the
Southbury teleport since May of 2000. Mr. White’s responsibilities expanded to
include the Santa Paula teleport in May of 2008.
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SatPhones: The Commercial Fishermen’s Best Friend
A Globalstar Perspective

C

by Gavan Murphy, Director of Marketing EMEA, Globalstar

ommercial fishermen the world over face increasing
pressures as they strive to make ends meet—whether it’s
a family business owner with just a few boats dedicated
to harvesting sardines off the coast of Spain, or a fleet
that measures worldwide catches of tuna in the millions of
tonnes, today’s competitive marketplace makes what’s already a tough
job even tougher.
Prices of many fish stocks have become unstable and/or have fallen.
At the same time, competition has increased. Challenged by fluctuating
availability and pricing, some fishing businesses are diversifying, searching
to safeguard revenues by fishing new kinds of stock in new regions, and
traveling further and further away from home to accomplish this task.
In order to thrive, or even just survive in the commercial fishing business
today, vessels of all sizes increasingly need to think of themselves as
mobile offices on water, running businesses to the uncompromising rules
of demand and supply. Crews need to stay in close touch with their bosses
and colleagues who provide support to the fleet from land. And fishermen
need to liaise with all other players in the supply chain. However, most
importantly, fishing crews today need to stay in close contact with their
customers, even while trawling the high seas.
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Spain-based Equipos Navales Industriales
S.A. provides communications systems to
the maritime sector, among other industry
groups. The firm’s Sales Manager for Satellite
Communications, Guillermo Salas, explains
that his commercial fishing customers are
increasingly relying on satellite telephony to
do this.
“Many fishing fleet owners are also fish
dealers,” Salas explained. “They need to know the size and quality of any
catch and be able to communicate with buyers rapidly in order to help them
to establish informed prices as they take the fish to market.
The faster that buyers and sellers can obtain a clear understanding of
what’s being caught, where, and in what quantities, the more speedily they
can make pricing decisions, negotiate deals and, therefore, the greater the
chance they leverage a competitive advantage over their competitors.
Salas explained that even when on the move, fish sellers are eager to
exchange data with buyers in real time—many regard person-to-person voice
calls as the most efficient manner whereby to relay this information. With just a
phone call, questions are asked and answered, and agreements struck, voiceto-voice, immediately.
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To this end, seafarers in commercial fishing are demanding clear and
reliable voice communications, enabling them to speak directly with fish
buyers even when far out at sea. They have come to rely on satellite
telephones, the only viable solution for making and receiving phone calls
wherever they are, miles outside of GSM range.

Fishermen also use their satellite phones to send electronic logs to local
authorities, which is a regulatory requirement, as well as for downloading
navigation and weather charts and forecasts. They also serve as SOS
devices should fishing crews encounter trouble when outside of GSM
range, reported Salas.
Personal use of satphones by fishing crews traveling the seas is on the
rise, as well. The farther away a crew is from home, the more they are
keen to hear the voices of loved ones. Offering crew the chance to
speak to family and friends is seen as a matter of staff welfare. Low
call charges also help the skipper to offer this gesture free of charge
to a hard-working team.
“Christmas time sees a big spike in call traffic, and often, the
crew do not have to pay which they really appreciate. The satphone
is used even more when a vessel is very far from home port,” Salas
shared, citing Spanish fleets fishing off the coast of Ireland as one
example.
Good and frequent communications with customers is a basic requirement
for any successful business, including fishing. This is not just because crews
need to discuss pricing and other commercial terms as the catches are
evaluated for marketability. Productive person-to-person communications
help build relationships and loyalty that are especially important in a tough
competitive environment.
A crewman who is able to catch up with family when far from home
is also far more productive and much happier. A satphone is, indeed, a
commercial fisherman’s true friend.

Salas’ customers tell him how much they value clear voice calls and low
prices for their communications during their fishing operations at sea. For
example one Spanish fisherman said, “We must always keep a close eye on
all our vessel costs and if we can make satellite calls economically, we prefer
it for everyday calls. We use the Globalstar phone on a daily basis.”
Salas points out that the fishing vessel crews most appreciate the ability
to speak and hear clearly on phone calls while at sea. They don’t want to be
annoyed by latency in the call or any interruptions due to a loss of signal.

enisa.com/
globalstar.com/SatMag
Based in Globalstar’s European HQ in Dublin, Gavan is responsible for the
development and implementation of Globalstar’s marketing strategy across the
European, Middle Eastern and African regions. He spearheads the marketing of
Globalstar’s consumer products, including the SPOT tracking solutions portfolio,
as well as the B2B marketing of voice and data solutions for a range of vertical
sectors including maritime, energy, safety and security, commercial fishing
and shipping, construction and heavy industry as well as the burgeoning M2M
sector. Prior to joining Globalstar in 2008, Gavan worked with leading global
mobile provider Vodafone as Channel Development and Category Manager.
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Innovation: The Versatility of Satellite Communications
An AvL Perspective

C

by Krystal Dredge, Director of Marketing, AvL Technologies
ommunicating with satellites is immensely versatile as
there are so many options for applications, bands and
service tiers.
However, moving from one application to another, or
one satellite transponder frequency band to another, has
previously required operators to use multiple antennas. Thanks to great
new innovations, many antennas now offer multi-band and multi-application
operations—thus, two or more antennas become one.
With multi-band enabled antenna operations, weather conditions and
transponder capacities are less of a limiting factor. An operator can simply
swap RF kits and point the antenna to a different satellite within minutes.
This is extremely useful when traveling between multiple satellite footprints,
networks, and to take advantage of lower cost, higher throughput services.

Satellite News Gathering (SNG)
For years, broadcasters have mounted multiple antennas onto the tops
of large trucks. These trucks often have big—2.4 meter or larger—C-band
antennas as well as a smaller—typically 1.2 meter—antennas for Ku-band to
take advantage of multiple, competing network providers and lower uplink
costs.
Large antennas with big amplifiers can often overcome issues with
weather but power limitations enforced by the FCC to avoid adjacent
satellite interference may be yet another limiting factor.
Some trucks also have smaller receive-only antennas and microwave masts
for terrestrial point-to-point connections. All of these roof-mounted devices
require SNG truck manufacturers such as Frontline Communications
to reinforce for structural integrity, while maintaining ample room for
amplifiers, modems and other equipment for operating simultaneously on
different networks.
Newer, multi-band antennas with motorized feed selection have
enabled the use of smaller vehicles such as crossovers, SUVs and transit
vans to operate at Ku- or Ka-band frequencies with a single 1.2 meter
antenna. An example of this in operation is Frontline Communications’
Chevy Traverse, Chevy Suburban, Ford Expedition, Ford Transit and Nissan
NV platforms. These vehicles offer ample room for multiple
equipment racks, camera and tripod storage, and numerous
generator options. These platforms also have one 1.2 meter
Ku-/Ka- antenna that can move from one service provider/
satellite network to another with the push of a button.Antennas
with manually swappable feeds have been available for years.
However, there’s a very important reason for broadcasters to
upgrade to an AvL antenna with a motorized multi-band feed
selector: SAFETY!
Climbing on top of a vehicle is always dangerous. Add
inclement weather and those risks increase dramatically. An
antenna with motorized feed selection enables the operator
to stay in a safe place—inside the vehicle—and change bands
with the simple push of a switch.

National agencies such as FEMA, small or local
government agencies such as police and fire, and
emergency response agencies such as the American
Red Cross, all run head-first into environments with
challenging conditions—floods, hurricanes and catastrophic events, to
name but a few. The locations vary widely and are often in remote areas.
Responders often have the same issues as broadcasters with weather
conditions, satellite transponder capacity and costs.
Many of these agencies have a different approach to satellite
communications. Instead of driving to an emergency with a vehiclemount antenna, they may fly in with a case-based transportable antenna.
This adds even more versatility as agencies can restore communications
with very small, compact antennas that can be shipped or flown to any
location. Multi-band, auto-acquire antennas from AvL Technologies can be
assembled and operating within minutes.
An example of this is AvL Technologies’ new family of Integrated
Terminals,
or
FIT antennas, which were designed specifically
for this type
of application. The antennas come in multiple
sizes—.75,
.98 and 1.35 meter.
T h e s e
antennas all pack into two rugged cases and can
be assembled
by one person in 10
minutes or less,
and
users
can then be on
air
quickly,
thanks
to
AvL’s
AAQ
SatCAP assisted
pointing,
or
the AvL AAQ
antenna control
system.
Because
the FIT antennas
are
multiband, an antenna
can
be
switched from Kuto Ka- (or vice
versa)
operation
with the twist
of the feed and
four
latches
holding the RF kit
behind
the
reflector—this
frequency

Government and Emergency Response
Versatility with satellite communications is increasingly
becoming a mandate for government and emergency response
applications.
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band change only takes about 30 seconds to perform. AvL demonstrates
the ease of using the FIT antennas in a new video, which is posted at www.
avltech.com/media.

Military Multi-Band
The US Department of Defense (DoD) has broad ranging needs for satellite
communications—multiple bands, very high throughput requirements and
ultra-rugged equipment. The men and women serving in the military work
in environments so challenging that their duties can be hard to imagine, yet
the communications teams are responsible for keeping lines open when
lives are on the line.
For many years, military agencies have been carrying small flyaway
antennas into danger zones to send and receive data from thousands of
miles away. With the magic of satellite communications, this data can be
transmitted up to a satellite—from the US, from a forward operating base, or
from an unmanned vehicle—then received by troops anywhere in the world.
Flyaway antennas can have swappable feed and RF systems to enable the
data to be transmitted and received by multiple networks, and switching from
one network to another takes mere minutes.
In recent years, the military has recognized the benefits of multi-band
and multi-application satellite communications in larger packages. An
example of this is a 4.6 meter flyaway antenna developed by AvL for a US
DoD customer.
The antenna is unique in that it packs into cases that qualify for
commercial air freight so they do not require expensive military airlift. Each
case meets standard man-lift requirements, with the heaviest cases being
four-man-lift—no forklift required. Once cases are positioned, a standard
AvL 4.6 meter antenna can be assembled in 90 minutes by a crew of three
and the antenna can be on-air minutes later.
The axi-symmetric design of the 4.6 meter reflector enables feeds to be
swapped through the back side of the center hub of the reflector without
disengaging the elevation system.
For those who have used 4+ meter class antennas, this is a huge
improvement in design. The antenna operates in C-LP, C-CP, Ku-LP, DBSLP, Ka-CP, Ka-LP, X-CP, and feeds can be swapped out in roughly 10 to
15 minutes with a two person crew, making this 4.6 meter antenna the
equivalent of seven antennas in one.
Another new and unique antenna designed by AvL for a US DoD
customer is a 5.0 meter fixed Earth station (see photo on the previous page)
with a rotary multi-feed system. The antenna was designed to operate with
a host of band options: L-CP, S-CP, C-LP, C-CP, X-CP, Ku-LP, Ku-CP, Ka-LP,
Ka-CP. The feed system can hold as many as six feeds simultaneously and
is motorized to enable the operator to change feeds with one click, and
to also reposition the antenna to point to a different satellite just as easily.

Military Simultaneous Multi-Band
A really complex option occasionally employed by military agencies is
simultaneous dual-band.
Antennas using simultaneous feed systems—typically X- and Ka-bands
—require rugged positioners that can manage significantly more weight on
the feed boom than is necessary for a single band antenna.
Simultaneous feeds require multiple wave guides, separate amplifiers,
separate filters and separate LNBs, and this dual equipment can be bulky and
heavy. Simultaneous operation also has a drawback—signal degradation.
A simultaneous system increases operational capability, but also prohibits
optimal operation for both bands due to interference and signal mingling.
For these reasons, military agencies with significant resources occasionally
operate with simultaneous bands; however, finding a reasonably priced or

high performing simultaneous system for
commercial operations is unlikely.

Multi-Band and
Multi-Orbit
Another new innovation
is the pairing of multiband antennas with the
tracking
capabilities
to communicate with
satellites
in
different
orbits.
An example of
this is an
AvL
antenna
system
designed and
built for
SES and O3b. AvL and O3b have collaborated
for several years on Ka-band antenna systems
that track
O 3 b ’s
MEO
satellites.
These antennas
operate in tandem pairs with make-before- break communications similar
to talking on a cellular phone and seamlessly hopping from one tower to
another while driving a car down a highway. These case-based transportable
MEO tracking antenna systems are available in three sizes—85 centimeters,
1.2 and 2.4 meter—with additional sizes already in development.
After SES fully acquired O3b, AvL was tasked with adding Ku-band
GEO operation to these antennas, which gives SES and O3b the option to
use one antenna system on either network. To move from Ka- MEO to KuGEO, one antenna is quickly swapped to use a Ku-band feed and RF kit to
operate, and the second antenna remains idle. To move back to Ka-band
MEO- operation, it’s another quick swap of feeds and RF equipment, and
the antennas immediately return to MEO- tracking mode.

Versatility, Versatility, Versatility
Everyone working in satellite industry knows how versatile communications
can be with satellites—any location, any condition, any application.
Satellites enable communications in places and situations where terrestrial
systems are vulnerable or non-existent.
As technologies evolve, more capabilities—and safety features—will
continue to be brought to market, making satellite communications the
most versatile, robust and reliable form of communications available in
remote and harsh environments.
www.avltech.com
Krystal Dredge is the director of marketing for AvL Technologies. Krystal
has 15+ years of product marketing experience in satellite and wireless
communications, and most recently worked at Honeywell and EMS
Defense & Space Systems prior to joining AvL in 2012. She holds a BSJ
degree in Journalism from the University of Kansas and an MBA from
Wichita State University.
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The APAC Maritime SATCOM Market in Mid-2017
An NSSLGlobal Perspective

T

by Priya Patel, APAC Regional Director, NSSLGlobal

he Asia-Pacific region has always been an important hub
for the commercial marine and shipping trade, and a region
that NSSLGlobal has built a reputation for excellent satellite
connectivity services and customer service.
In the last couple of years, the maritime market has experienced
something of a slow-down, with many vessels either anchored or laid-up
in ports or dry docks. This has largely been the case across the world,
especially in Asia when companies such as Hanjin Shipping, previously one
of the world’s top 10 shipping companies, went into receivership and then
officially declared bankruptcy.
Slow global growth has led to certain vessel operators slowing their
development over the last few years. Even sector giant AP Moeller-Maersk
has gone so far as to suggest that conditions in the general maritime market
are currently worse than after the global financial crash in 2008.
With APAC being one of the busiest maritime markets for NSSLGlobal,
the satellite communications (SATCOM) provider is well-positioned to
weigh in on this industry downturn, with particular reference to APAC.
Overall NSSLGlobal predicts 2017 to be the turning point that the wider
maritime industry needs, with Asia driving the next phase of growth.
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Observed Trends
The maritime market in the South Pacific region has long been known for
cost consciousness. The current mini-downturn in Maritime has caused
companies to cut back on costs. As a result, some companies are turning to
SATCOM providers that focus on keeping advertised costs (i.e., ‘cost perMb’) to a minimum.
Such considerations can sometimes be ill-advised. In order to push
down per-Mb costs, many suppliers have made compromises (deliberate
or otherwise) in regard to uptime, contention, connectivity speeds, support,
and consistency-of-service. In the long run, this often turns out to be a
false economy.
There has been a definite push back in the APAC region in more recent
times, as companies are starting to understand the difference between
cheap and good value and are starting to embrace this newly found balance
between the lowest line price and the greatest value to the business. In
the last year, NSSLGlobal has seen some companies return to the firm due
to competitor shortfalls, as they saw it, related to contract terms, service
provision and hidden costs. In the main, despite regional disparity, overall
the market is definitely starting to recover
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Across the APAC region, there is a large variation in the demand for
broadband SATCOM. For example, the maritime market in Malaysia
and Hong Kong has been on a downturn, with a high number of vessels
temporarily out of service.
However, the market seems to be emerging from the ‘dip’ it was
experiencing in the last few years there seems to be more traffic in ports and
harbors. According to a recent report by Industry Arc, the APAC region is
estimated to be the fastest-growing market for maritime antennas globally,
with a projected Compound Annual Growth Rate (CAGR) of 9.03 percent
by 2023.
While this may not reflective of the entire market, it certainly does suggest
that the industry is “on the mend.” The adoption of satellite technology
is also on the same gradual upwards curve that it was previously, further
highlighting that this mini-recession is slowly, but surely, nearing an end.

Other Trends Driving VSAT Adoption
One of the original drivers of VSAT adoption had been the need for crew
retention; an area of continued focus. Crews in every region are expensive
to hire and train, and this is as true in APAC as in any other region.
VSAT systems or crew specific solutions such as the company’s Crew
Unite and CrewVision entertainment service can give vessel operators
a means to bring connectivity to the crew, enabling a cost effective
managed Internet access as well as the delivery of legally compliant video
broadcasting and TV programs.
VSAT can also allow crews to use their mobile devices on-board in a
relatively normal way, which is increasingly important to the ‘connected’
generation of digital natives.

However, increasing in importance than this are the core Operational
drivers for VSAT adoption. Maritime operators are applying increasingly
sophisticated methods of measuring the efficiency of their fleets (in terms
of routing, fuel use, cargo, deployment, etc.).
Robust VSAT connectivity is critical in the continuation and evolution of
this trend, allowing fleet efficiency and resource utilization to be monitored
and co-ordinated via a central land-based operations office. This is by far
the biggest driver of VSAT adoption in APAC.
There is also a natural business logic in being able to treat on-board
IT systems as an extension of land-based networks, with VSAT making
possible the relatively seamless exchange of logistical data, manifests,
communiques and other business-critical information.

Specific Activities in the APAC Region
In spite of the recent industry slowdown around the world, NSSLGlobal has
continued to secure business and build relationships with customers in the
APAC region—the company’s main priority has been, and will continue to
be, servicing and maintaining the existing Blue Chip customer base.
Over the years, NSSLGlobal has witnessed a number of their key clients
seeking enhanced levels of local support for their activities in APAC. As a
result, the company increased its presence in the region by opening an
office in Singapore in 2013 and, much more recently, relocated to a larger
office in the Toa Payoh region.
That move underlines the importance of the Asian market to the business.
APAC has always been a region of major importance for the company and
NSSLGlobal has been firmly engaged with a large number of long-term
global customers for many years, who also have a strong base in Asia.
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For example, and as has been advertised, Teekay, one of the world’s
largest marine energy transportation, storage and production companies,
recently signed a $4 million VSAT upgrade and contract extension with
NSSLGlobal. The new contract enhancement doubles the bandwidth
speeds for both the on-board crew and operational network as well as
provides additional technical managed services that will allow Teekay to
quickly and confidently roll out new fleet-wide applications.
The upgrade has been rolled out across Teekay’s fleet of conventional
tankers and LNG Carriers totaling 125 vessels. Although NSSLGlobal
services Teekay vessels on a global basis, the Singapore office has become
an increasingly important asset for day-to-day support as Teekay’s APAC
fleet has grown significantly.
Furthermore, MTM Ship Management, an international ship
management company specializing in product and chemical tankers,
bulk carriers and container vessels, also expanded their relationship with
NSSLGlobal by increasing the use of the company’s VSAT service. This
‘enhanced relationship’ witnessed 20 additional vessels being equipped
with NSSLGlobal’s maritime VSAT IP@SEA.
In addition to this local support, NSSLGlobal’s new ‘IOR’ (Indian Ocean
Region) coverage has also been incredibly important to help the SATCOM
provider secure business in the APAC region. Operating on the new JCSat
110A satellite, NSSLGlobal is the first company to extend Ku-Band coverage
across the entire South Indian Ocean, improving the user experience
for vessels sailing across the Atlantic Ocean, around Cape Point and on
to South East Asia, Australia and India. This was launched in response to
specific customer demands and market needs, thus enabling NSSLGlobal
to stand out against its competitors and drive significant business growth
in the region.

In Seeking an APAC VSAT Provider...
Before purchasing a VSAT service from a SATCOM provider, there are
four key considerations that any vessel owner, management company or
employee crew member responsible for communications should review (not
in any order).
The first is capacity and coverage: Vessels can no longer afford to be
without a broadband connection—opting for cheaper, regional services
is not cost effective for ocean-going vessels requiring a global service.
Providing high speed Internet for operational and welfare purposes and a
package for only part of the journey, with limited operational and restricted
welfare capability for the rest of the sailing route, causes frustration for both
the head office and the crew.
Second, reliability of service: having the assurance of beam redundancy
with the ability to alternate teleports, move to overlapping beam or
changing to a different frequency to ensure constant communications.
Thirdly, there has to be trust in an operator to ensure the application
of the best package for a company’s needs; preferably a supplier that can
offer a wide variety of packages to suit different applications, speed and
bandwidth requirements. Having package flexibility, such as the ability
to immediately upgrade to a short-term higher package if there is an
emergency, is vital. Managing access is critical—monitoring the number of
connected devices on board and enforcing a crew fair use policy is essential
if a happy crew is to be ensured and to receive the best value out of the
SATCOM package.

Finally, consider the service supplier’s back up and support facilities.
Does that firm offer true 24/7 technical support via trained experts who
will work diligently to solve any problems encountered? Also equally
important is to ensure that you select a provider that can supply on-board
engineering support regionally and globally, and a company that can offer
the reassurance of an owned land network.
For all of these reasons, and many others, NSSLGlobal has enjoyed
considerable success in the APAC region—and the firm anticipates that
such will continue, no matter the economic bellwether.

The Future of VSAT

by Sally-Anne Ray, Chief Executive Officer, NSSLGlobal
Everything NSSLGlobal has witnessed in recent years
suggests that the adoption of VSAT for maritime applications
will likely continue its steady upward climb.
This will be driven by a number of factors. One is the
increasing understanding among shipping companies of
the benefits VSAT can bring. Another general factor is the
increasing mission-criticality of IT systems and remote
monitoring systems in maritime applications and the need
for remote systems to integrate with central IT networks. It
will also prove hard for businesses to resist the continually
falling price-per-MB (and gradually escalating capabilities)
of satellite connectivity. And we’ll only see average speeds
continue to climb over the coming years as more and more
High Throughput Satellites (HTS) come into play.
We are also likely to see an increasing number of
incidences of the linking-together of two or more VSAT
systems on-board vessels as a means of achieving higher
data throughputs.
Anticipated growth in VSAT uptake will also continue to
be influenced by individuals’ increasing reliance on Internet
connectivity for personal and ‘welfare’ reasons (as well as the
growing penetration and use of smartphones and personal
devices). This trend, of course, will be exacerbated by
Maritime operators’ need to adhere to the stipulations of
regulations such as MLC-2006, which require the reasonable
provision of leisure and communication facilities at sea.
However ultimately, in a few years, I suspect fewer and fewer
businesses will identify themselves as ‘satcom companies’.
Within the next decade or so these businesses will, instead,
increasingly offer ‘connectivity, anywhere’, without regard for
the specific connectivity technology being used.
As wireless technologies become increasingly accessible,
affordable and ubiquitous, the question will change from
‘exactly what method will I use to achieve connectivity’ to
‘which company connects me best in all situations’?
As this trend develops NSSLGlobal will position itself at
the forefront of such ‘hybrid’/’connection-agnostic’ systems,
continuing to offer the market leading value and service in its
connectivity solutions.

www.nsslglobal.com
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