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Editorial....

A new frontier...

Amy Saunders
Editor
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New year, new lockdown! For the UK at least. Following the highly demanded and ill-advised loosening of restrictions over
the festive period, the beginning of the new year has seen a flurry of activity regarding COVID regulations, culminating in
Lockdown 3.0. Schools are now closed, and chaos ensues in family homes across the nation…
The good news is that, with vaccines being rolled out across the world (against current strains in any case) and a good
year of pandemic experience under our belts, the new lockdown comes as an expected
minor blow in comparison with Lockdown 1.0. While economies around the world
continue to struggle on, businesses small and large alike try valiantly to make the best
“And while some companies
of things with the breadth of knowledge and experience gained throughout 2020.
with low cash reserves were
So, what can we expect from this year? Recent reports indicate that the aerospace
unable to make it through
sector, while hit significantly by COVID last year, are rebounding now in broadband,
mobility, and government/military areas, with a wealth of new deals signed. And while
2020..”
some companies with low cash reserves were unable to make it through 2020 –
acquisitions and the upcoming LEO fleets are expected to bring new growth.
It seems particularly timely for our New Frontiers Special Issue, in which we have interviewed; Arianespace to discuss
their mammoth 40 years of successful operations; NewSpace start-up Myriota to find out how they are honing their competitive
edge in South Australia and globally; and Politecnico di Milano, a university taking on a huge role in the AIDA project set to
uncover crucial understandings of Earth’s approach to planetary defence. We are also featuring some fantastic stories on
the role of VSATs in disaster response efforts from Paradigm, the realities of Deep Space exploration, the 5G Frontier, and
finally, all that is new in NewSpace!

We wish all our readers a fantastic – or at least less dreadful than 2020 – new year!
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Atlantic Microwave launches new range of antennas for
satcom testing
Manufacturers of Microwave and RF components for Satcom
testing and measurement, Atlantic Microwave Limited, has
launched a new range of Antennas to meet the rising demand
for constant connectivity and zero downtime.
Atlantic Microwave, which is based in the UK and part of
ETL Systems, has launched its new range of antennas as
part of its ongoing commitment to evolve its products to meet
the demand for strong and consistent RF signals. The range
includes Horn, Patch and Spiral Antennas that can transmit
signals at frequencies from 0.5 GHz up to 40 GHz. These
antennas are suited to applications where conducted cabling
testing and signal distribution is not practical or possible with
cable or fibre.
John Dunstan, at Atlantic Microwave, believes the
bespoke design capability of the antennas makes them ideal
for the complex and diverse needs of the ground segment.
He said: “With the ever-growing demand for connectivity on
land, in the sky and at sea, customers require signals to be
both strong and consistent. This has in turn driven the
importance and need for accurate and reliable testing of RF
signals.
“That’s why Atlantic Microwave has introduced this new
range of high performance, low-cost and light-weight
antennas. With bespoke design available - the antennas can
6

be used for a number of applications including system
integration, EMI testing, telemetry and airborne monitoring
receiving systems.
“These products are a natural addition to our portfolio of
satcom, test and measurement and RF components, allowing

us to provide parts to a system or a total solution.”
XipLink announces appointment of Omar Diab, VP of
EMEAA
XipLink, the technology leader in Wireless Link Optimization
is proud to announce that Omar Diab, based in Dubai, UAE,
has joined the XipLink team as the VP of Sales for Europe,
Middle East, Africa and Asia (EMEAA) regions. Omar will
initially focus on the Middle East and North Africa (MENA)
area while also picking up overall management responsibility
for existing XipLink sales teams in Europe and Asia. The
EMEAA markets have been growing rapidly for XipLink with
focus on Cellular Backhaul, Telco’s, Maritime, Defense and
Mobility. Strategic partnerships across the regions and rapid
growth, calls for regional presence and focus with a keen
understanding of the market challenges and diversified
landscapes.
In his recent 13-year tenure at iDirect, Omar was
responsible for growing the Middle East region dating back
to the inception of their regional Dubai office in 2007. He
also has a solid technical background in the satellite
www.satellite-evolution.com | January/February 2021
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communications space where he set up networks all over
the MENA region. He has extensive experience in sales and
management of Telcos, MNOs, Satellite Operators as well
as Gov’t and Defense sectors.
Jack Waters, CEO at XipLink notes: “We have known
Omar for many years and enjoy working alongside him on
various satellite networking projects. Now that he is moving
to the network optimization business, XipLink is very fortunate
to obtain his sales leadership at exactly the right time”. 
Marlink Group enters into a definitive agreement to
acquire ITC Global
Marlink Group, backed by Apax Partners (France), has signed
a definitive agreement to acquire 100 percent of ITC Global,
the leading provider of satellite communications solutions,
from Panasonic. Upon completion of the acquisition, ITC
Global will become a cornerstone of the Marlink Group,
supporting the expansion of Marlink’s global
leadership in the energy and enterprise
markets.
ITC Global brings an unparalleled
expertise in managed, high-value, highperformance satellite network solutions to
the fast-growing Marlink Group. The
company’s strong reputation in the Energy,
Enterprise and Maritime Passenger markets
will enable the Group to further expand its
leadership position in these highly
demanding market segments. In addition,
the Marlink Group will leverage the
complementarity of ITC Global to diversify
and strengthen its commercial operations in
the US, UK and Australia fur ther
geographically.
Most impor tantly, their respective
customers will benefit greatly from the
combined Group’s enhanced capabilities
and strength as a sustainable leading
provider for their business-critical remote
connectivity solutions. The acquisition will
provide the Marlink Group with synergistic
platforms to offer best-in-class managed
satcoms services and further develop its
industry-leading Smart Network Solutions
for its customers.
The closing of the transaction is subject
to customary regulatory approvals and is
expected in the first quarter of 2021.


Cross cable network. This is part of SCCL’s plan to provide
enhanced network resilience and connectivity services to
meet fast-growing market demand for internet connectivity
in the Pacific region.
SES’s O3b constellation of medium earth orbit (MEO)
satellites will be used to connect remote stations on the
incoming Southern Cross NEXT cable network during its
commissioning phase. The satellite services provided will
ensure that the undersea cable network gets a connectivity
boost right away, even as work to upgrade the existing
Southern Cross systems and implement Southern Cross
NEXT are taking place.
SES Networks will provide a managed O3b network
service to the remote stations, using a rapidly deployed
satellite terminal that delivers fibre-like performance with a
low latency of less than 150ms round trip.

SES Networks and Southern Cross
cables bolster connectivity resilience in
Pacific region
Southern Cross Cables Limited (SCCL) will
leverage SES Networks’ satellite-enabled
connectivity services to vastly improve
communications between Nukunonu of
Tokelau, Kiritimati Island of Kiribati and the
rest of the world as it upgrades the undersea
Southern Cross cable network.
The Southern Cross cable network, in
use since 2000, is a key internet gateway
for the Pacific region. SCCL is laying a new
cable, Southern Cross NEXT, to augment
and ultimately replace the existing Southern
www.satellite-evolution.com | January/February 2021
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“We are glad to have a partner in SES Networks that is
well-known in the region for providing tried-and-tested, fibrelike, high-speed connectivity services through its O3b
constellation. As we work on laying the groundwork to improve
connectivity, network resilience and network performance with
the incoming Southern Cross NEXT network, we needed a
strong and robust satellite network which could perform at
the same level of low-latency, high-availability standards as
our incoming next-generation cable network. SES’s solution
not only fit the bill, but actually far exceeded our stated
requirements,” said Laurie Miller, CEO of SCCL.
“This cooperation with Southern Cross is of utmost
importance because it truly shows the complementary nature
of satellite and undersea cable networks. It is a great example
of how the entire network ecosystem can work together to
ensure the Pacific region – with thousands of islands and
vast open seas in between – remain connected at all times,”
said John Turnbull, Director for Australia and the Pacific region
of SES Networks. “The unparalleled reach of satellites and
its ability to be rapidly deployed can complement and augment
large-scale terrestrial infrastructure, delivering more
connectivity resilience wherever you are, anytime you need
it. With demand for connectivity and data consumption
growing at an accelerating pace across the Pacific, we believe
this hybrid network infrastructure is going to benefit

businesses and communities greatly.”
Teledyne Paradise receives WGS certification for satcom
modems
Teledyne Paradise Datacom announces that two of their
flagship modems have officially been certified for use in the
Wideband Global Satcom (WGS) system, the high capacity
satcom system par tnership between the Defense
Departments of the US, Canada, and Australia.
Part of the Teledyne Defense Electronics Group, Teledyne
Paradise Datacom (Paradise) completed the WGS
certification process with two of their leading software-defined

modem products, QFlex-400 and Q-Lite Compact Modem
Card.
Approved for use on WGS satellites by the US Army
Forces Strategic Command (ARSTRAT), both softwaredefined modems are versatile, highly configurable, and fieldproven as two of the industry’s most secure modems helping
to ensure uninterrupted data transmission. WGS users will
deploy the Paradise modems as datalinks for voice / data /
video and internet data transfer for secure government
communications over the WGS satellite constellation.
“The WGS certification process is one of the most
stringent and demanding certifications for any satcom
manufacturer to successfully complete,” said Mike Towner,
Senior Director of Sales and Marketing for Paradise. “This
certification is testament to the secure foundation of Paradise
modem technology that we have long delivered for missioncritical applications.”
The QFlex-400, the highest data rate modem in the
Paradise portfolio, has an array of features that support the
most powerful bandwidth-saving technologies on the market,
including DVB-S2X, carrier-overlap technology allowing
transmit and receive carriers to occupy the same segment,
and IP features including Adaptive Code Modulation
acceleration and header and payload compression.
The Q-Lite Compact Modem Card is a single-board,
comms-on-the-move modem designed for simple mechanical
integration into OEM products. It also supports similar
bandwidth-saving technologies as the QFlex-400, but also
features very low power consumption and a very small
physical footprint at a size of 255mm x 184mm. It is also
compatible for use with the QFlex-400 modem.

AsiaSat joins the Space Data Association
AsiaSat is the latest satellite operator to join the Space Data
Association (SDA), an international non-profit association of
satellite operators.
Formed in 2009, the SDA supports the controlled, reliable

Photo courtesy of Teledyne Paradise
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and efficient sharing of data that is critical to the safety and
integrity of satellite operations. The SDA membership includes
the world’s major satellite communications companies.
Asia Satellite Telecommunications Company Limited
(AsiaSat) has been Asia’s premier satellite operator since it
was established in 1988. It currently operates seven satellites,
including AsiaSat 3S, 4, 5, 6, 7, 8 and AsiaSat 9, being
AsiaSat’s most powerful satellite launched to further serve
the Asia-Pacific market with enhanced power and efficiency.
The SDA champions critical data sharing in the satellite
industry through its Space Data Centre (SDC) to provide
member operators with a higher level of safety and integrity
in satellite operations. With AsiaSat joining, SDA’s participants
now account for 278 GEO satellites (52 percent of all active
GEO satellites), and 447 LEO and MEO spacecraft.
Pascal Wauthier, Chairman, Space Data Association,
commented: “We are pleased to welcome AsiaSat as a
member. Space is a shared environment and we all have a
responsibility to ensure it is kept safe. Working together and
sharing operational data to improve safety of flight is one of
the best ways to achieve this mission. The more operators
involved, the more accurate that data can become.”
Fred Ho, Vice President, Technical Operations, AsiaSat,
added: “We fully support the mission of the SDA to improve
space situational awareness and safety of flight for all space
operators. By pooling our orbit information and control centre
contact details, we are taking an increasingly active role to
contribute our efforts in keeping space safe for the sustainable

operation of the satellite communications industry.”

www.satellite-evolution.com | January/February 2021

ViaLite welcomes new distributors for South Asia and
the Middle East
ViaLite has announced partnerships with two new distributors;
expanding the RF over fibre manufacturer’s reseller network
further in Southern Asia and the Middle East.
Adding ViaLite’s expansive product ranges to their line
cards are VigVen Tech Mark Pvt Ltd in India and Focus
Telecom Ltd in Israel.
VigVen sales and supports Electronic Test Instruments,
Software and RF products to the Aerospace, Defense,
Electronics Manufacturing and Education markets. With an
ever-increasing number of satellites being launched by the
Indian Government’s Depar tment of Space, the new
partnership between ViaLite and VigVen puts the businesses
in a unique position to support the Government of India with
its space program.
Focus Telecom meanwhile supplies timing and
synchronization solutions enabling reliable networks and
systems in Israel.
The company’s solutions are used for public
communications, networks, cellular and landline, by leading
Israeli companies, the military and security agencies.
“We are very pleased to sign VigVen and Focus Telecom
as new channel partners for the ViaLite RF over fibre product
lines. It’s so important to find highly skilled and supportive
channel partners that provide genuine added value to the
end customer and do that locally. I wish them both well for
2021 and beyond!” said ViaLite Director of Sales, Richard

Jacklin.
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The 5G frontier – The state of
research, adoption and potential
Like so many emergent technological trends, the state of 5G tends to change as expectations
and reality find surer footing. As a year of booming emphasis on digitization comes to a close,
recent achievements and research in 5G draws new conclusions.
Laurence Russell, News & Social Editor, Satellite Evolution
Group

in 2020. During the pandemic, mobile data usage rose 30
percent and voice calls by 20 percent.

In mid-November 2020, Nokia teamed up with Qualcomm
Technologies and Finnish operator Elisa to sustain an 8Gbps
data rate through Elisa’s commercial network across two
mobile test devices, making it the world’s fastest 5G offering.
The ultra-fast connection is intended to support highbandwidth and/or latency-sensitive enterprise services such
as industrial internet of things (IIoT) solutions, connected VR/
AR, powerful video or gaming streaming or demanding
mission-critical services.
“This is an important development and another step in
our effor ts to bring the fastest speeds and best 5G
experiences to our customers,” said Elisa Executive VicePresident, Production, Sami Komulainen. “Elisa was the first
in Finland and among the first in the world to deploy 5G.
Reaching 8Gbps is a natural step in our 5G development
and we want to explore the possibilities 5G offers and push
the technology further to benefit our customers.”
This is just one of the revolutions in 5G fidelity achieved
in the last few years. A steady movement towards nextgeneration connectivity that has seen a sudden burst of speed

The latest research
The IHS Markit 2020 5G Economy Study commissioned by
Qualcomm Technologies quoted a 10.8 percent net increase
in 5G investment and R&D worldwide over the next 15 years
compared to the previous year. The report also projected
US$13.1 trillion in global sales enablement and 22.3 million
new 5G-related jobs by 2035. They add that, by this year, the
5G value chain alone would be capable of driving US$3.8
trillion.
The study’s directors theorised the largest drivers for their
findings came from unprecedented demand for emergent
technologies in the 5G umbrella alongside a strong
understanding of 5G’s role in industrial transformation in the
fourth industrial revolution economists have been predicting.
While findings were influenced by the increased
connectivity requirements under the pandemic, these
concerns acted as multipliers to pre-existing demands,
accelerating digital transformation as company’s deployed
investment into solutions that wouldn’t be hampered by virus
regulations.
The report indicated that the United States and China

10
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were expected to lead 5G capital expenditure (CAPEX) and
R&D, investing US$1.3 trillion and US$1.7 trillion respectively
over the 15-year projection of the study. The primary sectors
of which included smart city public services, connected
agriculture, hospitality, and information & communications.
“IHS Markit’s findings in their latest report confirm what
we are seeing in the market – strong momentum in both the
deployment of and demand for 5G around the world,” said
Cristiano Amon, President, Qualcomm. “Not only has 5G
proven to be resilient in the face of the COVID-19 pandemic,
but it is also proving to be the technology at the heart of the
digital transformation across industries.”
Karen Campbell, Associate Director, IHS Markit
Economics and Lead Analyst on the report agrees, stating:
“IHS Markit expects the continual and deepening deployment
of 5G, and the products, services, and experiences that will
flow from it, to fundamentally support and enable the
emergent requirements of the post-pandemic world for
connectivity, flexibility and resiliency.”
5G as it exists today
The rollout of 5G infrastructure is proving to be one of the
foremost industrial endeavours of our time. While only a
handful of first and second world cities enjoy a degree of 5G

coverage, even they are said to be just scratching the surface
of what the technology is capable of.
In The US, Verizon has deployed a number of bandwidths.
Their ultra-wideband service offers the highest performance,
though at the time of writing is only available in around 50
cities and seven airports in America. The more modest ‘DSS’
5G service is available to over half the country’s population,
though doesn’t always accommodate measurably superior
results to those that could be expected on a 4G network.
Without the infrastructure, 5G and its principle solutions
currently resemble horizon technologies, though a quaint
interim suggestion theorised by Cambridge Consultants and
Stratospheric Platform in the UK involves the use of
connectivity drones.
Supposedly, high-flying, hydrogen-fuelled, automatic
aircraft could provide coverage across a 140km area, which
would hypothetically be cheaper to operate than the
installation of the antennae needed to provide for the same
area. While interesting, it remains to be seen if the method
will prove practical beyond its eye-catching novelty.
Revisiting Huawei restrictions
Amid these developments, Huawei has appealed to the UK
to re-examine the ban it imposed on the company on the

Photo by Andrea Piacquadio from Pexels
12 of Marlink
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“Applications such as video and low latency twoway data transfer share the same drivers which
are catalysing the adoption of more remote
operations. In fact, the kind of remote visual
inspections we have seen done increasingly by
drone or over video might even be possible by
direct satellite inspection as more and more low
Earth satellites join the fleet.”

“Current market conditions compounded by the
imposition of social distancing measures have led
to a unique crossroads that all offshore operators
must face. Less capacity for available staff,
increased costs, and the difficulty of transporting
people to and from remote sites are forcing them
to quickly adapt. ”

www.satellite-evolution.com | January/February 2021
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“IHS Markit expects the continual and
deepening deployment of 5G, and the
products, services, and experiences that will
flow from it, to fundamentally support and
enable the emergent requirements of the postpandemic world for connectivity, flexibility and
resiliency.”
and Asian nations would be to enjoy collaboration with
companies from both powers. However we progress toward
5G, it has become ever clearer that the next generation of
connectivity can go beyond the requirements of consumer
applications and actualise many industrial requirements to
the point of reshaping network architecture. This reality
creates a foundation for new business models and
technologies previously unfeasible, bringing virtualization,
digitization and remote solutions roaring into the present.
The long-anticipated ‘network of networks’ model that has
been popularly touted as a potential latchkey for connectivity has
the potential to bring satellite and terrestrial technologies together,
to a much closer parallel. 5G could lead to a world where satellite

is threaded into our daily lives like never before.

Photo courtesy of Wit Olszewski/Shutterstock

advice of former President Trump. The UK had previously
settled on a commitment of collaboration with Huawei when
first posed the ultimatum after GCHQ agreed with two
separate parliamentary select committees that potential
technical risks were manageable, but reversed the decision
after repeated calls between the former President and Prime
Minister.
With the divisive leader’s defeat, Huawei’s Vice-President
Victor Zhang reminded the UK government that they have
admitted that ousting the company would “lead to a threeyear delay in the rollout of 5G” and that “if 5G were delivered
nationwide without delay, three-quarters of its expected
economic benefit would be likely to come in regions outside
London and the Southeast.”
Mr Zhang was perhaps referring to the UK conservative
party’s commitment to “level up” deprived areas long ravaged
by austerity and to address the longstanding problem of rural
connectivity.
“The decision was a political one,” said Zhang. “One
motivated by US perceptions of Huawei and not those of the
UK. This is not really motivated by security, but about a trade
war between the US and China.”
With both frontrunners of the world economy leading the
5G frontier, the ideal scenario, realised by certain European

14
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Maintaining
performance during
difficult times
Arianespace has maintained impressive performance under the
pandemic, managing several distinctive launches, and being
trusted with the continuation of the OneWeb contract. Vivian
Quenet, Managing Director, Asia-Pacific, Arianespace, outlines
how they have maintained a competitive edge under such
unprecedented circumstances.
Question: Arianespace has just
celebrated an outstanding 40-year
anniversary. How have you managed
to sustain such a distinguished
standard over four decades?
Vivian Quenet: Arianespace has been
here since 1980, during which time we
have been responsible for 740 satellites
for 100 different commercial and
institutional customers across missions
spanning
Ear th
observation,
geostationary communications, and
space science.
The reason we have been around
so long is because we have been
evolving at every point to best address
emergent and pending needs of the
16

market and academia. At present we
are involved with GTO, constellations,
LEO and now since September our
rideshare service which consists of
many smallsats, CubeSats and
nanosatellites launched and orbited all
at once.
Customers with smaller platforms
like this cannot hope to budget a
business model around bespoke flights,
but rideshare models are another story.
That’s another way that we are
innovating to meet the needs of the
changing NewSpace market.
An insurance firm can repay the loss
of a satellite, but it is beyond them to
compensate you for the salaries of the

experts that worked across its five-year
development. Success is absolutely
vital to us in such a high stakes industry.
We’re launching a wide range of
vehicles essentially every month for
people all over the world, which is a
fantastic degree of availability sold as
par t of attractive packages at
competitive prices.
To summarise, we have been here
for 40 years because we are growing
with the market that we serve, and we
prioritize reliability, availability, and
competitiveness. That’s the secret to
customer loyalty.
You can bet we will be here for the
next 40 years too because we have
never stopped evolving. With Ariane 6
and Vega C, we will continue to
introduce innovative new services from
LEO to Lunar.
Question: Could you recap
Arianespace’s 2020 launches for us?
Are there any you’re particularly
proud of?
Vivian Quenet: Of course, we haven’t
launched as many flights as we wanted.
2020 has proved challenging for
everybody. But we have exceeded our
expectations.
We have launched three Ariane 5,
two Soyuz and one SSMS on Vega. It’s
difficult to say which I’m most proud of.
Two of these have been deployed on
behalf of Asian customers, the region I
serve, and my pride for everyone who

www.satellite-evolution.com | January/February 2021
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The maintenance and deorbiting of
satellites must become a commonplace
practice for the satellite industry to
progress sustainably into the middle of
the 21st century, and we are proud to
play a part in supporting that work.

Vivian Quenet, Managing Director, AsiaPacific, Arianespace

Question: How seriously has the
company approached the extensive
viral safety precautions necessary
for high-profile space launch?
Vivian Quenet: It has been a very
complex period. The French
government declared their lockdown in
early March 2020. We had our VV16
flight planned just a few weeks from that
announcement.
Of course, we did not want to take
any risk whatsoever with our staff and
customers, neither did we want to
compromise our business, so we found
ways to innovate to address both.
As Plato said, necessity is the

mother of invention. We equipped our
engineers with smar t connected
glasses with encrypted networks, who
could ser ve as the eyes for our
customers thousands of miles away,
unable to travel to our facilities and
launch sites.
With quick thinking and agility, we
were able to re-arrange the way our
company operates to suit the chaos of
the pandemic, and we are very glad that
all the efforts made to do our jobs safely
were effective.
Question: How has the company
approached the Asia-Pacific market
in the last year?
Vivian Quenet: Our business has
inevitably been affected. I would like to
say mainly this disruption has been
specific to geostationary. Many of those
projects went on hold, but on a positive
note, nothing has been cancelled. The

has helped me deliver those missions
cannot be understated, but we also
worked with OneWeb in the case of a
set of very complex operations. I should
also mention our achievement of
launching of 53 satellites on a single
rideshare mission, which involved 21
customers.
There is so much to be proud of at
Arianespace in 2020, and on reflection,
I do not think I can choose just one for
a favourite.
Question: Could you tell us about
your recent triple launch success
with flight VA253, carrying satellites
for Intelsat, Northrop Grumman’s
SpaceLogistics, and B-SAT?
Vivian Quenet: This was a particularly
special launch. For one thing, this was
the first time we had three geostationary
satellites orbited simultaneously, with of
course one of them being the historic
MEV-2. Another was a B-SAT model to
be used for the 2021 Tokyo Olympic
games in 8K definition over a satellite
connection.
The MEV-2 from Northrop Grumman
subsidiary SpaceLogistics is essentially
a venture attempting to validify a new
type of business in space. The mission
aimed to dock with an actively operating
satellite, and service it while maintaining
attitude.
In-orbit-Servicing (IoS) is set to
become a big business and a critical
tool for combatting space debris. It will
be yet another market we are glad to
serve in the growing NewSpace
economy.
18
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pandemic had a big effect on business
confidence, but not significant enough
to represent anything more than
temporary obstacles.
In terms of NGSO, we have seen
healthy progress. We have seen delays
of course, but it has all been workable.
In many cases, these are government
projects, which have been budgeted
before the pandemic, so there aren’t
any financing steps on the horizon to
worry about.
All in all, it has been a better market
than expected, and we look forward to
a strong comeback in the post-COVID
climate.
Question: Are there any particular
tech trends such as craft re-usability
or orbital sustainability that
Arianespace has taken a particular
interest in across the launch market?
Vivian Quenet: Arianespace had very
strong feelings about orbital
sustainability. As you know, we will be
operating the Ariane 6 and Vega C
soon. LOS which stands for “loi sur les
operation spatiales” or French Space

law is very restrictive in terms of debris.
Ariane-6 and Vega-C will fully comply
to this law.
We are posed a lot of questions
around reusability, and while
desperately impor tant, it must be
understood in an economic sense. Our
customers care about reliability and
price foremost because that’s what
keeps their businesses afloat. No one
in this industry has written off a launcher
based on their inability to reuse launch
assets. It’s something we are proud to
invest in, but we have to ensure its
realism foremost.
Question: Could you outline what
Arianespace has planned going
and
share
your
forwards,
expectations for the year and
beyond?
Vivian Quenet: This year, we’re going
to be the ones restarting the OneWeb
launches. As has been the talk of the
industry, we’ve re-signed for sixteen
new launches for them, which will take
a huge amount of our time next year.
Of course, we have many other coals
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in the fire. In terms of Asia, I expect a
huge rebound on the GEO market,
since all those postponed projects are
going to be eager to get back into the
game with the rollout of the vaccine.
Investors are already back after all so
that confidence can only grow.
The way people have adapted to the
pandemic has proven and legitimised
use of data and remote work, which is
a culture which will not go away once
the world is immunised and will be
certainly capitalised on in the world
before us.
Not only is the industry resilient
enough to bounce back, but the
demand for satellite connectivity has
ultimately grown to a new standard
during 2020.
It has been very challenging, but I
think that’s all the more reason the
inevitable rebound will be a powerful
one. Across our launch vehicles,
Arianespace has all the tools to address
any type of customer in any kind of
mission, so we are eager to help set
the standard for the world’s return to

form.
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....Disaster Response

Paradigm's SWARM VSAT used by Primary Assessment Teams. Photo courtesy of Paradigm

The role of VSATS in global disaster
response and recovery
When disaster strikes, one of the first critical
tasks is to get communications up and running.
Time and time again, VSAT has proven itself to
be a fantastic aid in establishing emergency
communications, in times when terrestrial
methods may be damaged or overloaded.
Ulf Sandberg, Founder & Managing Director, Paradigm
As constant connectivity and the exchange of large
amounts of data has become more and more vital in the field
of global emergency and disaster response, VSATs have
become key components in the roll out of current and future
communication models for the sector. Reliable communication
solutions are critical over four main areas in these
environments:

•
•
•
•

Rapid deployment of primary assessment teams;
Setup of temporary and long-ter m Operations
Management and Communication Centres;
Deployment of mobile response units; and
Cellular backhaul to replace damaged community
infrastructure.

The UN, Aid Agencies, and non-government
organisations (NGOs) around the world understand the
importance of the first 72 hours of disaster response. The
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Office for the Coordination of Humanitarian Affairs (OCHA),
the UN’s emergency coordination organisation, operates on
the premise that there are five essentials that need to be
delivered within this initial response period: Preparation,
deployment of skilled staff, context awareness, response
assessment and mobilisation planning. All have one thing in
common - the requirement to communicate.
The 72-hour window
During this 72-hour window, a vital priority will be to insert
small, rapid response teams into the region to quickly assess
the situation and evaluate the current infrastructure. Any
existing in-region communication network, if it’s still
operational, is likely to have already been overwhelmed by
demand, or not able to provide suitable, stable bandwidth for
the operation. Due to the slow deployment times of alternative
terrestrial connectivity solutions, the main type of
communication will be over satellite, and when choosing
which satcom terminals will be used, several criteria come
into play. These critically important primary teams will benefit
from satcom solutions which are mobile and can be deployed
rapidly. The ideal terminals will be lightweight, quick, and
simple to operate, but also able to provide enough stable
communication bandwidth to support video, voice calls, and
the network connections required for the initial reporting.
The satcom solution also needs to be small and portable
as transporting the necessary equipment for these primary
assessment teams is likely to be via commercial airline, with
onward transport in helicopter or truck. But reaching the
location quickly and safely is only one of the challenges the
teams face. Once an assessment area is located and the
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team and gear transported to site, a temporary setup
commences requiring communications equipment to be setup
quickly. The main requirement of the teams is to send videos,
photographs and situation reports out to the world, raising
awareness, generating donations, assisting government
municipal departments, and paving the way for the next wave
of support teams. Here, speed of setup is also crucial as in
the early stages of assessment the response team is likely
to move between various locations before establishing a
primary response site. These initial assessment teams will
continue to provide support until enough information and
evaluations have been completed to enable the successful
setup of a more permanent communication centre to support
the response effort.
As Agency and NGO teams need to train constantly
across all skillsets to prepare for all eventualities, VSATs that
are simple to use and easy to train on will reduce training
time and allow for more time to be spent on training in other
areas. It also allows for training to be conducted internally
between users, without requiring expensive external training
from equipment manufacturers. VSATs that are quickly setup,
easily pointed onto a satellite, and operate with data speeds
that are comparable to home internet speeds are ideal. Those
that can also be transported quickly and easily, either fitting
into a backpack or hard case that’s small enough to be stowed
under a seat or in an overhead locker, are much sought after.
The UN’s Disaster Assessment and Coordination
department (UNDAC) has added the SWARM VSAT into their
equipment line-up since it met all the initial criteria: It’s a small
size in a transportable backpack, light enough to be carried
comfortably by one person, very quick to setup and simple
to point at a satellite. Additionally, the SWARM’s multiband
options along with certification on all major high throughput
worldwide satellite networks enables it to offer the flexibility
required for global operations by these sort of user groups.
The data connection has demonstrably provided enough
bandwidth for high-definition video, multiple voice calls, email,
Internet, and VPN-connected local office network access.
However, the primary reason that the SWARM was adopted
by UNDAC is because it integrates the PIM® - Paradigm
Interface Module. The unit simplifies the user experience,
reduces operating costs, and provides a central unit for the
integration and functioning of satellite terminal hardware. The
PIM controller provides a simple to use interface for the
assimilated modem, baseband switching, assisted pointing
and setup functions of a VSAT and comes with a built-in visual
crosshair and audio pointing device. The unit can support
Power over Ethernet devices and provides a multitude of
services to the end user - from VLAN setup and management
to smart auto-selecting of AC and DC power interfaces. As
well as making pointing quick and simple for any user, PIMpowered terminals provide a common operational experience
which reduces training requirements as well as being
compact, weatherproof, rugged, and low powered.
Longer term communications
The next step of response, once the initial deployment
assessment teams have evaluated the zone and put in place
the essential initial quick deploy communications links, is to
prepare for the next stage of the connectivity deployment:
The setting up of longer term operations management and
communication centres. Depending on the situation, the
communication solutions for these will often be slightly larger
flyaway VSATs, or larger, semi-permanent installations which
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can support higher throughput satellite communication links.
We know that the UN(OCHA) teams train on the setup
and deployment of a remote temporary office which will
provide local Wi-Fi and LAN networking capability and also
include the capability to setup a remote wireless-linked
secondary office. These set-ups aim to standardise and equip
administration centres with all means of communication,
including the addition of an independent backhaul data route
into the internet that will provide much needed connectivity.
This also means a route for virtual private networking options
that will keep the newly setup office connected directly to the
aid agency or to the UN’s main data network, effectively
operating as an extended office and giving the operational
teams access to their day-to-day-digital files and folders.
This backhaul connection is important and is often
overlooked in the role of these support offices. The connection
will provide a route for all incoming and outgoing
administration data into the region, as the centres will most
likely be unable to use any local communication networks,
either due to the nature of the disaster, or due to the deluge
of locals struggling to perform their own communication by
any means possible. The equipment and services used for
this backhaul connection must be able to support the office
connectivity requirements, meet the transport requirements
of shipping into a disaster region, and be simple to setup
and use, reducing the technical skill requirement of the
operators. The operators, in all likelihood, are IT support
teams, trained to setup and manage office networks; the
integration of a satellite terminal into their hardware arsenal
should be as simple and as unobtrusive as possible.

Rapid deployments and simple pointing using the PIM.
Photo courtesy of Paradigm
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The UN (OCHA) depar tment has put together
standardised office deployment kits, ready to be sent out to
disaster regions all over the world at a moment’s notice. The
kits contain everything that is needed to setup a temporary
administration centre with remote outlier capability. The
required VSAT for these kits needed to be a product that is
transportable in ruggedized cases, capable of being setup in
less than 30 minutes, but also capable of remaining installed
for months at a time. Added to that are the criteria that it
should be as simple as possible to point at satellites and
provide the highest achievable data transfer speeds and
network reliability that the VSAT’s size could offer.
A clear choice has been Paradigm’s CONNECT100T
VSAT, made partly in tandem with the selection of the SWARM
terminal for the rapid response assessment teams, because
they both operate using Paradigm’s PIM. This provided the
UN and other agencies with a common operational interface
between the VSATs. The ability to use one VSAT gives the
operator the skill to operate the other because the operational
procedures are the same across both. This has consequently
drastically reduced training time and costs. The
CONNECT100T also matched other requirements. It’s
supplied in three courier-friendly and IATA compliant tough
transport cases, takes less than 30 minutes to setup and,
because it uses the PIM, it’s simple to operate. The VSAT
aperture size provides the ideal balance between data
throughput and network operation costs and the terminal’s
low power consumption pairs well with solar or generator
power sources. The CONNECT100T is also available for
operation on global satellite networks, ready to support
disaster responses anywhere around the world.
Targeted relief
Finally, the third response wave is the deployment of mobile
response units to deliver more targeted relief to the region.
These are rugged vehicles which are specially fitted out with
the equipment necessar y to create emergency
communication centres wherever the vehicle is located. By
being constantly on the move, Aid Agencies, NGOs, and
private sector partners can assess the overall situation and
decide on the level of support that each location requires.
These mobile communication centres are scaled down
versions of the models applied in longer term situations. They
provide local area networks and device connectivity
supported by satellite terminal backhaul communications.
Once again, this enables on-the-ground support personnel
to access agency networks, sending and receiving much
needed information all aimed at assisting the local needs
and at alerting the wider audiences, hopefully then raising
much needed support.
Mobilising communication centres increases the security
risk to the personnel and the equipment. Whilst Aid Agencies
and NGOs rely on being quickly and easily identified as
suppor t and care givers, ideally the communication
equipment still needs to be nondescript and unobtrusive,
promoting security and lowering risk of theft or worse.
As with the static support centres, the VSATs utilised in
these mobile units should be able to maximise data
throughput and provide as much bandwidth as possible, but
balanced with simplicity of use, mobile operations and simple
vehicle installs. As with static communication centres, the
operational personnel are multi-skilled, and so the ideal VSAT
for integration into a mobile vehicle-based office environment
is one that needs as little interaction as possible. Ideally, the
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VSAT would perform any complex operations automatically,
or with minimal intervention.
And as before, keeping training to a minimum to reduce
costs will still be a key factor in the selection process.
Automatic operation maximises connectivity time, minimises
intervention and enables team members to focus on other
vital elements of their roles.
Connectivity between laptops and phones is also
paramount, reducing the level of stress induced by equipment
and maintaining the ease of delivering locally produced video
footage, reports and assessment information. Being online
in remote districts and regions enables the teams to perform
actions in real time, they don’t have to wait or travel distances
to achieve any level of suitable data connection.
Due to its extreme simplicity, rugged compact design and
ease of use, Paradigm’s MANTA VSAT has been adopted by
Aid Agencies, NGOs, and private sector support groups
specifically for their mobile response units. Supporting use
on all major Ku-band high throughput satellite networks, the
MANTA terminal utilises state-of-the-art software-steered
beams, enabling the terminal to automatically point onto a
satellite without any moving parts, or any interaction from
the operator. The benefits of this were immediately
recognised by the aid groups as it immediately reduced
training costs. Rapid vehicle mounting, discreet low profile
characteristics, high throughput satellite connections, and the
generation of a local Wi-Fi network meant that teams were
online wherever the vehicle went, stationary or mobile, without
having to use low quality, unreliable low communication
networks.
Global disaster response efforts
The progressive reduction in the complexity and cost of
communicating over satellite has made significant
improvements to the speed of response and the overall
success of global disaster response and recovery. VSATs
which meet such criteria will consequently play a vital role in
this sector. If, as many scientists predict, we are to see an
increase in extreme weather events and global instability
bringing about more flooding, droughts, crop failures and
mass migrations then demand from emergency response

organisations for suitable VSATs will only increase.

Training on PIM-powered VSATs is common across all
terminals. Photo courtesy of Paradigm
www.satellite-evolution.com | January/February 2021

www.satellite-evolution.com | January/February 2021

23

Photo courtesy of Myriota

....Q&A Myriota

Enterprising NewSpace
company
Myriota is an enterprising NewSpace Australian scale-up aiming
to work with the Australian Space Agency’s unique advantages
in nurturing Australian space industries and honing their
competitiveness on a global stage. Dr Alex Grant, Co-Founder
of Myriota, explains how the company fits into Australia’s
NewSpace strategy.
Laurence Russell, News & Social
Editor, Satellite Evolution Group
Question: Why did Myriota choose
Southern Australia as a base for its
operations?
Dr Alex Grant: South Australia has a
long history of R&D in its academic
institutions, and is home to Australia’s
defence, electronics, and space
industries. Myriota was created off the
back of this proud tradition of research
being applied to solve real-world
problems. Inspired by the challenges of
providing connectivity in a vast country
like Australia, myself and fellow cofounder, Dr David Haley, together with
a team of thirty researchers at the
University of South Australia, developed
24

breakthrough technologies delivering
disruptively low-cost and long-batterylife Internet of Things (IoT). This was
spun out in 2015 to form Myriota.
Adelaide is a focal point of the space
industry in Australia and is home to the
headquarters of the Australian Space
Agency. Additionally, South Australia is
located in an ideal place for rocket
launches to polar orbits.
Question: How do you think the
growth of the space program in
South Australia will also advance
Myriota over time?
Dr Alex Grant: The ecosystem that’s
being developed in South Australia will
not only support the growth of the
countr y’s burgeoning industr y by
encouraging more space companies to
set up operations here but will also

support Myriota by creating a network
of space ready businesses that we
could look to partner with.
Question: What impact is the space
program having on the calibre of
people (researchers, entrepreneurs
etc) moving to South Australia?
Dr Alex Grant: South Australia is
seeing the growth of a strong and
vibrant domestic space industry, with
the state at the centre of developments
for the region. This raised profile has
seen growing private and public
investment, including from notable
global players such as Boeing who
joined Myriota’s Series A and B funding
rounds.
The recently formed Australian
Space Agency, which is headquartered
at Adelaide’s innovation precinct, Lot
Four teen, has been successfully
attracting high calibre people, most
recently Enrico Palermo, previously
COO at Virgin Galactic. Lot Fourteen is
seven hectares in size and is the
country’s first creation and innovation
neighbourhood. Myriota was one of the
first tenants to move to Lot Fourteen and
has been joined by a number of other
companies from the space and satellite
industr y since - such as Innovor
Technologies, Neumann Space and
Tyvak.
Lot Fourteen is also home to the
Smar t Sat Cooperative Research
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Dr Alex Grant, Co-Founder of Myriota

Myriota. Motherson will be manufacturing millions of units of the Myriota
Module over the next four years. The
Myriota Module is an IoT connected
device that securely transmits user data
directly to our constellation of
nanosatellites.

Centre; an international project which
brings together close to 100 partners.
The Centre secured $245 million in
investment in 2019 and is the biggest
space industr y research and
development project in Australia’s
history, combining the power of industry
research, educators, start-ups, and
primes.
The University of South Australia’s
Innovation & Collaboration Centre (ICC)
also runs a regular space accelerator
program and has been able to attract a
number of international applicants in
recent years - a great sign for the
industry.
Question: What kind of spin-off
industries and technologies are you

seeing emerge from this industry?
Dr Alex Grant: As the industry grows
and satellite technology becomes more
accessible globally, there is the potential
for more start-ups to become involved
in the space sector and its periphery
industries. Myriota welcomes this
growth and the addition of new players
as an oppor tunity to develop
partnerships and collaborations that will
benefit the state and broader
technology development.
South Australia’s manufacturing
industr y has been known for the
production of cars, but since the growth
of space companies and products,
manufacturers like Motherson
Innovations have begun adapting their
capabilities to support companies like
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Question: From an entrepreneur’s
perspective, why do you believe the
South Australia industry is well
placed to lead national space
efforts?
Dr Alex Grant: South Australia has a
long and proud histor y of being
associated with space innovation, which
I believe places us in a good position to
lead the country’s national space
efforts. Australia’s first satellite was
launched from Woomera in the 1960s,
and our strong connection to space
technology has continued to grow ever
since.
The FedSat launch in 2002 is a
particularly strong example of South
Australian innovation and entrepreneurship across industry and research.
Run by the University of South Australia,
the project tested and refined new satellite
technologies, and was a successful
collaboration between the university and
the Cooperative Research Centre for
Satellite Systems. It was a project that
kick-started the University’s connection to
space, with research developed at
UniSA’s Institute for Telecommunications
Research eventually leading to the
founding of Myriota as a spin-out
company in 2015.
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Destiny Asteroid Explorer. Photo courtesy of JAXA

....Deep Space

The future of deep space –
Exploration comes first, but mining
could come second
Mars missions have become a hot topic of conversation, though the red planet isn’t the only
destination beyond the moon that mankind has its sights set on. With asteroids and the solar planets
offering a wealth of scientific insight, not to mention valuable resources, new academic and
commercial frontiers are becoming visible in our solar system.
Laurence Russell, News & Social Editor, Satellite Evolution
Group
In 2024, the German Aerospace Center’s (DLR)
collaboration with the Japan Aerospace Exploration Agency
(JAXA) on the Destiny Dust Analyser will commence its
journey to the 5.8km diameter asteroid 3200 Phaethon to
measure the properties of cosmic dust.
The spacecraft will demonstrate the capability of
technologies which JAXA hopes to field test for future deep
space exploration missions with the use of small launchers,
as well as advanced trajectory planning routines, new
lightweight solar cells, and electric propulsion.
The contract was signed on the 11th of November 2020,
stating that DLR would fund the development of Destiny,
taking place at the Institute of Space Systems at the University
of Stuttgart and that JAXA would fund the mission, launching
aboard JAXA’s Epsilon rocket.
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During the same event in which the contract was
announced, DLR and JAXA discussed over 60 prospective
joint projects, proposed of the four years that the two
organisations have enjoyed their impressive joint strategy
agreement.
Deep space missions, particularly relatively cheap
asteroid missions, are an evergreen facet of global space
activity, and one of understandably increasing interest. The
mid-2010s saw a particular surge in deep space activity when
dreams of asteroid mining were rampant.
The state of deep space mining
President Obama signed the Commercial Space Launch
Competitiveness Act (CSLCA) on 25th November 2015. As
the name suggests, the bill primarily extends certain
allowances for private space enterprise, such as extending
the indemnification regime for commercial launch liability,
however the bill also contained a rather infamous section.
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The CSLCA stated that any US company that extracted
resources from space would gain legal ownership of them
“including to possess, own, transport, use, and sell the
asteroid resource or space resource obtained in accordance
with applicable law.”
While the legislation saw an uptick in asteroid mining
venture investment, associated start-ups such as Deep Space
Industries (DSI) and Planetary Resources were not
successful in launching preliminary surveys. Both companies,
and others like them, ended up switching gears to more
profitable exploits such as smallsat components and orbital
ISR.
Of all moonshot NewSpace businesses, asteroid mining
was perhaps the most sensationally far-fetched. Space mining
ventures we’re seeing now seem to be primarily targeting
the moon, not least for NASA’s bounty of lunar regolith placed
on 11th September 2020.
Deep Space Industries haven’t given up though. Following
their acquisition by Bradford Space, Ian Fichtenbaum, a
Director at Bradford explained: “The DSI team provided very
innovative solutions to the problem of exploring the solar
system at a reasonable cost, and we are eager to see if that
can be developed with the help of Bradford technologies.”
DSI’s satellite bus technology ‘Xplorer’ was optimized for
use on deep space missions, namely prospecting and mining
ventures, that the company plans to engage with when
appropriate business cases become available. Fichtenbaum
went on to say: “We believe in developing and exploring the
riches of the solar system and we want to be among the
ones to make it happen … There is a lot that needs to be
developed before people are mining asteroids, but that
doesn’t mean that there aren’t markets for solutions that solve
key problems, like for high-performance propulsion systems,
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The Neuquén ground station of the Chinese Deep Space
Network. Photo courtesy of Wikimedia Commons

deep space buses and precision control systems. For
commercial asteroid mining, we are not people who sneer at
its prospects. We believe it has a real future and want to see
if DSI’s Xplorer, as well as Bradford’s existing activities, can
play a part of that future.”
Microbial mining
Deep space mining hasn’t really gone away, it has just gone
back to the drawing board, where a myriad of fascinating
developments can be seen being gradually established.
Biomining reactors, matchbox-sized microbial mining
colonies, developed by the scientists of the UK Centre for
Astrobiology at the University of Edinburgh have recently
been put into testing.
Eighteen of the devices were transpor ted to the
International Space Station (ISS) in July 2019, where they
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were used to mine basalt, a common rock of the topography
of both the Moon and Mars. The experiment’s success
suggested microbial mining could extract rare earth elements
in microgravity.
Professor Charles Cockell, of the University of Edinburgh’s
School of Physics and Astronomy, the project’s Director
explained: “Our experiments lend support to the scientific
and technical feasibility of biologically enhanced elemental
mining across the Solar System. While it is not economically
viable to mine these elements in space and bring them to
Earth, space biomining could potentially support a selfsustaining human presence in space. For example, our results
suggest that the construction of robotic and human-tended
mines in the Oceanus Procellarum region of the Moon, which
has rocks with enriched concentrations of rare earth
elements, could be one fruitful direction of human scientific
and economic development beyond Earth.”
Global deep space communication
A more fruitful facet of deep space exploration can be seen
in the developments in communications technology to better
pilot rovers and probes.
China recently completed work on the country’s first deep
space antenna array system at Kashi satellite monitoring
station in Xinjiang, which has already assisted CNSA’s
Chang’e mission. In the long term, the installation will be used
for spacecraft tracking and monitoring for missions beyond
lunar space.
Four antennas linked together massively enhance Kashi
station’s range and sensitivity, allowing for more complex and
further afield deep space exploration projects. The system
offers both unprecedented precision and the ability to track
multiple targets simultaneously, allowing for mission
monitoring of multi-craft missions, or joint tracking projects
with space agencies abroad.
Alongside the deep space station at Jiamusi, and China’s
overseas station in Neuquén, Patagonia, CNSA’s deep space
provision is well equipped to support the landing of the
Tianwen-1 Mars probe next year, besides the ambitious
Chang’e missions 6,7 and 8.
Tianwen 1, CNSA’s first independent Mars probe, was
launched by a Long March 5 heavy-lift carrier rocket on 23rd
July at Wenchang Space Launch Centre in Hainan province.
At the time of writing, the spacecraft has successfully made

Astronaut Luca Parmitano places biomining reactors into a
centrifuge onboard the International Space Station. Photo
courtesy of ESA
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three midcourse corrections and a deep-space orbital
manoeuvre. When it reaches Mars around May 2021, CNSA
plan to soft-land a rover on the Southern end of Utopia
Planitia, the biggest known crater in the solar system.
Chinese officials have suggested China will be conducting
more Mars missions in 2030 as part of China’s growing
interest in space programs. These new projects have been
said to involve larger probes and manned flight.
Meanwhile in the West, the UK’s Goonhilly Earth Station
in Cornwall announced plans to develop the world’s first
private deep space communications network, with the help
of UK academia and a partnership with the Australian Space
Agency (ASA). This is in line with the UK Space Agency
(UKSA)’s commercial approach to space, favouring a
globalized, collaborative outlook in support of larger players
such as those of Europe, as well as those of JAXA, UAESA
and NASA.
Thanks to redevelopments partly supported by ESA,
Goonhilly is able to offer commercial capacity for
sophisticated deep-space missions requiring highperformance systems. Rolf Densing, ESA’s Director of
Operations explains “By the middle 2020s, ESA’s deep-space
communication needs for current missions, like Gaia and
ExoMars, and future missions like BepiColombo, Solar Orbiter
and Juice, are projected to exceed the Agency’s current
capacity by up to 50 per cent. Upgrading Goonhilly and
building up a commercial capability to support future
exploration missions is good for ESA, good for European
science and industry and excellent value for European
taxpayers.”
David Parker, ESA’s Director of Human and Robotic
Exploration adds “ESA’s missions to the Moon, Mars and
beyond help answer profound questions about the origins of
life and humanity’s place in the Universe. They demand
cutting-edge skills and technology while also inspiring the
next generation with curiosity and wonder. Upgrading the
Goonhilly Earth Station for the new era of space exploration,
which involves many countries and organisations around the
world, should position it as a key player in this exciting future.”
It’s clear the footholds are being dug for massive advances
in space exploration across the 2020s, bringing with them
bold new markets, and perhaps a solution to Earth’s growing

rare Earth crisis.
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Hera networking with CubeSats. Photo courtesy of ESA

Understanding Earth’s
approach to planetary defence
The Polytechnic University of Milan (Politecnico di Milano) is the largest polytechnic university in Italy,
with an impressive history of contribution to science. Their experts have played an invaluable role
within the European space community for decades, with no signs of slowing down. The university is
taking on a huge role in the globe-spanning AIDA project, set to uncover crucial understandings of
Earth’s approach to planetary defence, according to Professor Fabio Ferrari, Project Engineer.
Laurence Russell, News & Social
Editor, Satellite Evolution Group
Question: What’s your assessment of
the current state of space exploration. What ongoing efforts are you
particularly excited for, and endeavours deserve more attention?
Fabio Ferrari: I’m interested in two big
trends right now; asteroid exploration
and small satellites. Both have come on
leaps and bounds with some really
ambitious objectives.
I’d also like to celebrate a more
traditional project in NASA’s
Perseverance Rover set to actualise in
the next few years, which carries the
Mars helicopter, which will be the first
30

outer-planetary conventional aviation
vehicle in human history. The success
of the Perseverance mission could
herald a new era in the field of space
exploration.
Together, they make a ver y
promising landscape for the world of
space science.
Question: Asteroid exploration is a
fairly advanced field in the sphere of
space science. What are the dangers
and rewards associated with those
missions?
Fabio Ferrari: Much work has been
done in this field in the last few decades,
and there’s a lot yet to be done, but
there’s so much work happening at the

moment. We currently have two
spacecraft, Hayabusa II and Osiris Rex,
both of which were sent to deliver
asteroid samples.
Asteroids are relatively low-cost
targets, which is to say they’re often
closer to the Earth than better known
astral bodies like the Moon and Mars,
which makes them a bit more realistic
than one might think. That’s why I see
so much opportunity in these projects
in terms of technological development,
although progress in this field has
another huge advantage.
Asteroids are also a potential threat
to Earth. Small to medium fragments
continuously impact our atmosphere
where they thankfully burn up, however
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Professor Fabio Ferrari, Project Engineer

challenging to traverse remotely from
over ten million kilometres away. Not
least because we don’t have control
over Milani, it only has a connection to
the Hera craft shepherding it. Much of
the craft’s systems will be automated.
That’s a tremendous amount of
technical sophistication to deliver.

every 20-30 years or so we see a more
hazardous impact.
One of the most serious in recent
history is the Tunguska incident of 1908
in Russia in which an asteroid exploded
in the air, causing a 3-30 megaton
explosion, which flattened 770 square
miles of forest. Suffice to say, these
events are possible, and would be
catastrophic if they were to approach
metropolitan areas.
The major space agencies have set
up projects to monitor and study
asteroid objects, partly to assess their
potential threat to Earth. Hera and AIDA
will be the first space missions in the
area of planetary defence, so I’m
excited to see them succeed so this
area of study can grow.
Question: In 2024, ESA is launching
the Hera spacecraft to Didymos, the
binary asteroid, to study it with
cubesats, one of which you’ll be
working on, ‘CubeSat Milani.’
Politecnico di Milano will be
designing its trajectory and its
guidance system. Could you detail
those processes for us?
Fabio Ferrari: We are par t of the
industrial part of the design of CubeSat
Milani. We are leading the mission
analysis, as well as work on the
guidance, navigation, and control (GNC)
of the CubeSat. This means we’re in
charge of setting up the mission profile,
in terms of its trajectory across each
phase of the operation.
That includes a lot of payload
operations. The goal of any space

mission usually revolves around
executing the processes of these
payloads and returning them and their
data safely. In this case, we need to
operate a spectrometer, as well as of
several smaller systems responsible for
secondary objectives.
Our task is to tailor trajectories
which are able to capture images at the
right angle and distance with respect
to the sun and everything that could
block it, in order to see the surface of
the asteroid in detail. The GNC is the
fulcrum determining the success of the
mission. Space is an incredibly complex
environment, which is of course highly

Question: CubeSat Milani will
demonstrate autonomous guidance,
navigation, and control in deep
space. What will the realisation
of deep space automation mean for
the field of space exploration at
large?
Fabio Ferrari: I believe automated
systems in space are the future of
space science. If a craft is so far away
that a delay in response is inevitable,
there’s only so much realistic manual
control you can expect. This can be tens
of minutes or more, so in the event of
responding to a time-sensitive issue, a
craft could already be lost by the time
the information that it’s under threat has
arrived at Earth.
To remove the need to send and
receive from Earth would open up a lot
of opportunities at once, both in terms
of new capabilities from not requiring
the equipment to send and receive but
also because it’ll lower the overall cost
of the spacecraft, and allow us to reduce
its size, which is far from a trivial thing
when it comes to space missions.
Question: CubeSat Milani is a small
part of the wider ESA-NASA Asteroid
Impact and Deflection Assessment

Hera scanning. Photo courtesy of ESA
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2027 to deliver further tests and study
their long-term effects.
The kinetic impact strategy is all
about deflecting velocity. Even to
change its course by millimetres will
have a pronounced effect on its
heliocentric trajectory, which can be
enough to result in kilometres of
difference in terms of its ultimate
destination, which can be more than
enough to mitigate its threat.
Question: Aside from your remarkable work with Hera, how
does Politecnico di Milano hope to
go on to contribute to space
exploration and planetary defence in
the future?
Fabio Ferrari: At Politecnico di Milano,

we are working on space missions
beyond Hera and the work of the AIDA
project, which are currently in very early
conceptual phases, such as M-ARGO
and LUMIO, two European projects.
M-ARGO will be dedicated to the
exploration of small spinning asteroids,
and LUMIO concerns the monitoring of
small meteorite impacts on the surface
of the Moon. They’re both in the same
milieu of asteroid research, using small
satellites to study small bodies.
We’re also a member of the wider
scientific community, putting us in the
wider working group for asteroid
exploration and planetary defence,
which has every possibility of coalescing
into new projects at Politecnico di Milano
in the future.


Hera uses infrared to scan impact crater and cubesats. Photo courtesy of ESA

AIDA, which works to test and
validate kinetic impactor techniques
for planetary defence. Do you have
any comments on the project?
Fabio Ferrari: This is a fascinating,
pioneering project. It’s the first planetary
defence space mission, which will
inform our strategies for mitigating the
threat of hazardous asteroids. The most
promising of which is the kinetic impact
theory.
Of course, this is a multinational
project, with Hera being the European
contribution. NASA’s contribution will be
the Double Asteroid Redirection Test
(DART). DART is set for launch next
year to the asteroid Didymos, to create
an impact with the body at high velocity.
Hera will follow in 2024, and again in
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NewSpace
triumphs
One of the most innovative and exciting
segments of the aerospace world right now is
NewSpace; from small satellite constellations
to reusability, there are just so many things
going on that will ultimately see our horizons
broader than ever imagined.
Amy Saunders, Editor, Satellite Evolution Group
In a world of doom and gloom, riots on Capitol Hill and a
fast-mutating virus rampaging through the global population,
it’s nice to take some time out to consider all the fantastic
new advancements in the NewSpace arena, particularly those
achieved amid a pandemic.
The NewSpace sector has boomed in recent years, and
while many have remained incredulous over some of the
projects in the planning stages, it’s impossible to deny the
incredible speed with which some innovative new concepts
have been brought to fruition. Space tourism and on-orbit
satellite servicing have been the big news for 2020, with a lot
of new ventures and progress being made in the last couple
of months alone. With such a fantastic 2020 for NewSpace,
we’re very excited to see what comes next!
Space tourism goes live
Despite the ongoing pandemic resulting in no one really going
anywhere, the space tourism segment has gone above and
beyond, with many new successful steps towards the ultimate
goal – bringing humans to space for recreational purposes.

SpaceShipTwo Unity Flight Test from New Mexico. Photo
courtesy of Virgin Galactic
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Highly in demand amongst high wealth individuals, the idea
that soon we will be able to venture into the stars with no
reason beyond our own amusement, money allowing, is a
novel concept.
While space tourism remains beyond the reach of us mere
mortals, NSR’s Space Tourism & Travel Markets, 2nd Edition,
has forecast global cumulative revenues of US$7.9 billion by
2030, primarily driven by suborbital tourism spearheaded by
Virgin Galactic and Blue Origin. With wealthy individuals
paying more than US$55 million each for a ride on the
upcoming ships, the technology is coming on in leaps and
bounds.
“The Space Tourism & Travel Market continues, despite
COVID-19 delays and decades of development,” said Dallas
Kasaboski, NSR Senior Analyst and report co-author.
“Confidence in the technology has grown, especially after
SpaceX’s Commercial Crew launches this year, but it will take
some time for the market to truly begin to take off.”
Currently, space tourism is limited to launcher and planebased models, with launches expected later this year. Balloonbased launches are expected to begin in 2023.
“Demand exists, but experience is key,” said Hameed
Mohamed Manoharan, Analyst and co-author of the report.
“No one has flown passengers frequently enough to make
passengers feel that it is a safe and reliable ‘tourist’
destination. Once the supply part of the market offers frequent
launches, demand will grow further.”
Virgin Galactic is one of the main players, with plans to
enable recreational human spaceflight as early as this year.
The company utilises a reusable spaceship system featuring
carrier aircraft WhiteKnightTwo, which carries the passenger
carrying spacecraft SpaceShipTwo. Virgin Galactic achieved
its first suborbital spaceflight in 2018, when VSS Unity carried
two pilots to an altitude of 82.7km.
Virgin Galactic’s latest flight update outlined its 12
December 2020 failure, in which the rocket motor did not fire
due to the ignition sequence not completing. Post flight
analysis showed that the onboard computer which monitors
the propulsion system lost connection, triggering a fail-safe
scenario that halted ignition of the rocket motor.
“Our flight landed beautifully, with pilots, planes, and
spaceship safe, secure, and in excellent shape - the
foundation of every successful mission!” said Michael
Colglazier, CEO, Virgin Galactic. “As we do with every test
flight, we are evaluating all the data, including the root cause
assessment of the computer communication loss. We remain
focused on the test flight program we have previously
announced, beginning with a repeat of this test flight, which
included two pilots and NASA payloads. This will be followed
by another test flight which will include mission specialists in
the cabin. And following that flight, we will have another test
flight which will include our founder, Sir Richard Branson.
We look forward to sharing information on our next flight
window in the near future.”
Another seminal space tourism company, Blue Origin,
plans to enable space tourism with its suborbital New Shepard
spaceflight system, comprising a crew capsule and rocket
booster, both of which are designed for reuse. Unlike Virgin
Galactic’s seemingly ‘go big or go home’ approach, Blue
Origin is approaching suborbital flight in a stepwise manner,
with each next step building upon the last. Tests have been
ongoing since 2011, with the first success reported in 2012.
Last year, the seventh test saw New Shepard reach an altitude
of 105km.
www.satellite-evolution.com | January/February 2021
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Most recently on 14 January, Blue Origin successfully
launched and re-landed its New Shepard vehicle in mission
NS-14, a first for the company’s space tourism rocket. The
18m tall rocket flew to 105km and released the crew capsule,
thereafter the capsule and booster began their safe descent
back to Earth; the rocket refired its engines to ensure safe
landing, while the capsule, which housed the Mannequin
Skywalker dummy, used parachutes. Also on board were
50,000 postcards written by students from across the world.
In this mission, the capsule was fitted with upgrades for
the astronaut experience ahead of manned missions,
including improvements to environmental features such as
temperature regulation, acoustics, and crew display panels.
During mission NS-14’s ascent, the booster rotated 2-3
degrees per second, designed to give passengers a 360degree view during the flight. Once the six-seat capsule is
ultimately cleared for space tourism activities, there will be
six seats available at around US$200,000 per ticket. Blue
Origin is expected to begin testing manned flights later this
year.
Also, well on its way to offering space tourism services is
SpaceX, which has already successfully flown humans to
the ISS in 2020. The company plans to bring space travel to
the masses with Starship, an interplanetary transport system,
at some point in the future, and towards this goal, has already
achieved a successful launch and re-landing of the Starship
craft.
More in the immediate present, later this year, SpaceX
plans to send three tourists on a 10-day trip to the ISS using
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its Falcon 9 rocket and Crew Dragon spacecraft. Partner
Axiom Space will manage the mission logistics, and the tickets
are on sale for a whopping US$55 million – one seat is already
booked. In a second space tourism project, SpaceX also
aims to send four private citizens into orbit around the Earth
with partner Space Adventures later this year or early 2022.
The tourists would be carried within the Dragon crew Capsule
to a height of two or three times the height of the ISS. We
look forward to more news as plans develop.
On-orbit servicing reaches dizzying new heights
Another NewSpace area which has been the subject of
disbelief over the years by some in the aerospace industry is
on-orbit satellite servicing. Such vehicles represent a very
real paradigm shift in space, wherein spacecraft will no longer
be retired due to lack of fuel or minor repair issues, but can
be refuelled, fixed, and evolved over their lifetime.
Making waves already this year, January saw Orbit Fab
and SCOUT announce the world’s first dedicated commercial
in-space situational awareness mission. SCOUT will launch
a SCOUT-Vision payload on Orbit Fab’s Tanker-001 Tenzing
fuel depot - which will store propellant in SSO, where it will
be available to satellite servicing vehicles or other spacecraft
that need to replenish fuel supplies - scheduled to ride to
orbit aboard a Spaceflight Inc Sherpa orbital transfer vehicle
(OTV) on an upcoming SpaceX Falcon 9 mission later this
year.
The hosted payload is a demonstration mission of
SCOUT’s in-orbit inspection capability and the collaboration
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without the need for complex robotic arms. Its Satellite Gas
Cap fluid transfer interface, RAFTI, has been adopted by
multiple spacecraft manufacturers to extend the life of their
satellites.
Orbit Fab has also recently received funding from Munich
Re Ventures, which is helping it achieve its vision of an inorbit ecosystem for satellite servicing, national security, and
space commercialization.
Also not sleeping at the wheel is Thales Alenia Space,
which has been awarded by the European Commission as a
preparation project (phase A/B1) dubbed EROSS+ for in-orbit
demonstration dedicated to in-orbit servicing space vehicles.
An in-orbit demonstration is expected by 2026.
This phase is the third and final of the SRC in the frame
of Horizon 2020 projects, building on the two previous ones
that have allowed to increase the technology readiness level
of several key building blocks. The phase will see the
preparation of in-orbit demonstration of new types of missions
(up to preliminary design). These space vehicles will be able
to carry out a wide range of operations in orbit, including
controlled re-entry of space debris, robotic manipulation, the
extension of a satellite’s operational life, in-orbit re-fuelling,
inspection, and many more.
The project will start in February and will last 24 months.
The goal consists of designing a demonstrator while
progressing in parallel on the maturity of the key building
blocks. The demonstration mission concept includes the
complete orbital rendezvous phase of a servicer satellite with
a collaborative client satellite prepared for on-orbit servicing

On orbit servicing. Photo courtesy of Thales Alenia Space

provides tangible evidence of Orbit Fab and SCOUT’s
alignment and shared commitment to the satellite servicing
ecosystem.
“Our collaboration with SCOUT will advance a sustainable
in-orbit environment for next-generation commerce and
protection of the space domain that both our companies
envision,” said Daniel Faber, CEO of Orbit Fab. “The Orbit
Fab in-orbit propellant supply chain will be essential for
SCOUT’s small spacecraft that extend satellite lifetimes,
prevent orbital debris, and keep space secure through data
gathered from in-orbit inspections.”
The SCOUT-Vision sensor suite is a multi-purpose
observational payload that enables passive space situational
awareness in a small form-factor. As a hosted payload on
Tanker-001 Tenzing, it will be the first commercial
demonstration of close-range (1-2km) on-orbit inspection.
Once on orbit, SCOUT-Vision will be available to inspect
spacecraft in LEO SSO with operator consent, and SCOUT
has already initiated conversations with several organizations
that wish to access images of their spacecraft. SCOUT’s
future satellite inspection spacecraft will include the Orbit Fab
Rapidly Attachable Fluid Transfer Interface (RAFTI), which
provides cost effective, reliable satellite fill and drain functions
both on the ground and in space. SCOUT also plans to
purchase propellant from Orbit Fab in orbit for long term
sustainability.
Orbit Fab’s fuel depots are designed to sustain a broad
range of spacecraft with a Self-Driving Satellite docking kit,
known as SPARK, for guiding spacecraft together for docking
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that shall be followed by the capture and then servicing
operations. The whole idea is to validate the capability of
carrying out on-orbit operations of this type for future
missions.
Debris removal solutions
The year may be 2021, and we may be moving closer than
imagined to the post-apocalyptic scenes featured in Mad Max
(set in 2021), but environmental pollution, including space
pollution, is becoming an increasingly pressing concern
across a variety of sectors.
The ESA signed an interest contract in December 2020,
valued at Euro86 million, with Swiss start-up ClearSpace SA
for the first removal of an item of space debris from orbit.
According to the deal, ClearSpace will launch the world’s
first active debris removal mission, ClearSpace-1, in 2025,
which will rendezvous, capture, and take down for re-entry
the upper part of a Vespa (Vega Secondary Payload Adapter)
used with Europe’s Vega launcher. This object was left in a
‘gradual disposal’ orbit (altitude of approximately 801km by
664km), complying with space debris mitigation regulations,
following the second flight of Vega back in 2013. Paying for
such a service contract rather than directly procuring and
running the entire mission represents a new way for ESA to
do business – intended as the first step in establishing a new
commercial sector in space.
The mission is part-paid by the ESA, while ClearSpace
will raise the remaining mission costs from commercial
investors. The ESA will also contribute key technologies for
flight, developed as part of the agency’s Clean Space initiative
through its Active Debris Removal/In-Orbit Servicing project,
ADRIOS. These include advanced guidance, navigation and
control systems and vision-based AI, allowing the chaser
satellite to close safely on the target on an autonomous basis,
as well as robotic arms to achieve capture.
“Think of all of the orbital captures that have occurred up
until this point and they have all taken place with cooperative,
fully controlled target objects. With space debris, by definition

no such control is possible: Instead, the objects are adrift,
often tumbling randomly,” said ESA Director General Jan
Wör ner. “So, this first capture and disposal of an
uncooperative space object represents an extremely
challenging achievement. But with overall satellite numbers
set to grow rapidly in the coming decade, regular removals
are becoming essential to keep debris levels under control,
to prevent a cascade of collisions that threaten to make the
debris problem much worse.”
“At orbital velocities, even a screw can hit with explosive
force, which cannot be shielded against by mission designers;
instead, the threat needs to be managed through the active
removal of debris items,” said Luc Piguet, founder and CEO
of ClearSpace. “Our ‘tow truck’ design will be available to
clear key orbits of debris that might otherwise make them
unusable for future missions, eliminating the growing risks
and liabilities for their owners, and benefitting the space
industry as a whole. Our goal is to build affordable and
sustainable in-orbit services.”
The ClearSpace-1 mission will initially be launched into
a lower 500km orbit for commissioning and critical tests,
before being raised to the target orbit for rendezvous and
capture using a quartet of robotic arms, flying under ESA
supervision. The combined ‘space robot’ chaser plus the
Vespa target will then be deorbited to burn up in the
atmosphere.
ESA’s Clean Space Office Head Luisa Innocenti explained
that the debris removal project is just the first step in creating
a recurring business case, not just for debris removal, but
also for in-orbit servicing. The same technologies will enable
in-orbit refuelling of satellites to extend their working life.
“Eventually, we envisage this trend into in-orbit servicing
assembly, manufacturing and recycling,” confirmed Innocenti.
Risky business
Commercial space stations are expected to play a significant
role in expanding our capabilities deeper into space, acting
as both docking platforms and off-world homes for the peoples

ClearSpace-1 prepares to reenter with Vespa. Photo courtesy of ESA
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and Competitiveness: Opportunities for the Private Sector.’
The project has been designed to capture investment from
around the world, while providing jobs for European industry
and offering a path to take European independence in space
to a new level.
Asgardia would own the new infrastructure - comprising
a node module based on ISS existing orbital infrastructure
developed by the European space industry. It would
commercially fund the project via external investment as part
of a public-private partnership (PPP) between commercial
organisations and ESA. An initial technical feasibility study
would focus on the insertion of the Asgardia node module
between Node 2 starboard and ESA’s Columbus, a
configuration that best enables the expansion of docking
facilities for third par ty customers. Development,
manufacturing, and deployment is planned to take about five
years leading to a possible launch in 2026. The Asgardia
node module would also provide functions for autonomous
flight, including rendezvous and docking, a capability crucial
for the time when, following the ISS end of life, the Asgardia
module could be re-deployed as a core element of Asgardia’s
proposed Earth Ark, an autonomous space infrastructure that
will enable continuous development and research beyond
the operational lifetime of the Space Station.
Despite recognising its “technical validity and potential
promise,” ESA has for now declined the consortium’s proposal
due to what it described as “political and technological risks,”
both of which are refuted by spokespeople at Asgardia. 

Asgardia module node. Photo courtesy of ROOM-D

of the future. However, we’re a long way off seeing
independent stations being realised, with additions to the preexisting ISS more likely…
One such enterprise, which has already formed the first
space nation, is Asgardia: A unique international community
of forward-looking people, a digital state with its own
transparent economy focused on scientific progress on Earth
and in space. Asgardia’s core technical scientific vision is
the birth of the first human child in space - a first step towards
the ultimate survival of the humankind as a species in the
universe. To achieve this Asgardia is examining solutions for
protecting people from space radiation, creating artificial
gravity for fully-fledged life in space, and is drafting laws to
create a fair and equitable society beyond Earth.
In January, plans from Asgardia to build and supply a
new node module, which would help extend capacity and
commercial value for the International Space Station (ISS),
were revealed. Asgardia has created a consortium of
established industry players, including Nanoracks Europe,
Thales Alenia Space (Italy), OHB System (Germany) and
QinetiQ (Belgium), to develop, build and deliver the module.
As well as supporting commercial development and
expanding scientific research opportunities, the state-of-art
module would ultimately have the capacity to eventually form
the core node of an autonomous space station operated by
Asgardia. The new ISS module proposal was submitted in
2020 in response to a European Space Agency (ESA) Call
for Ideas entitled, ‘Space Exploration as a Driver for Growth
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Welcome to SATELLITE SHOWCASE, bringing you the latest products and services for the international Satellite and
NewSpace sectors.
In this, and future issues, we will publish a selection of products, services and solutions from leading suppliers around the
world. These companies invest millions of dollars to create and improve their offerings, to enable you to design, build and
operate equipment and provide services that will improve the telecoms, radar, observation, communication, financial,
tracking and environmental businesses that we all depend on.
Check out the entries on the following pages. If an item is of interest, click on the links to request more information or to
visit the company’s website.

Advantech Wireless Technologies releases Ultra-High Power SSPA System for TT&C and Deep Space Communications
Advantech Wireless Technologies announced the release of its DeepBlu-Series 8.5kW Wideband C-band Modular SSPA
System for LEO, MEO and GEO applications that include Satellite Telemetry, Tracking, and Control (TT&C) and Deep Space
Communications. The newly designed DeepBlu-Systems consist of multiple high-power SSPAs packaged in ruggedized,
outdoor enclosures and integrated into a single frame structure that includes combiners, loads, power distribution and M&C
– perfectly suited for fixed and full motion antenna installations. Modular architecture with 1:N built-in redundancy and field
replaceable amplifiers minimizes downtime, resulting in the highest service availability in the industry.
“Our DeepBlu high-power SSPA systems are designed to produce the high levels of EIRP necessary for the simultaneous
control of multiple satellites, while facilitating communications with assets in Deep Space. Today’s satellite modem technology
can generate links with modulation schemes of up to 1024 APSK that, when combined with solid state power amplifier
technology, can achieve extremely high levels of bandwidth efficiency. DeepBlu is an excellent enabler for critical operations.
As the consumption of bandwidth from the expansion of 5G accelerates, traditional teleport operators will be able to
accommodate more users in less C-band spectrum,” said Cristi Damian, VP Business Development at Advantech Wireless
Technologies.
For further information visit: https://advantechwireless.com

1.35m Flexible Integrated Terminal (FIT)
AvL Technologies’ new 1.35m Flexible Integrated Terminal (FIT) offers a flexible,
user-defined terminal platform with a 12-piece reflector and an integral tripod
for a small pack-up in two IATA-compliant checkable cases. The manual-point
version operates with manual point assist software and can be upgraded to
motorized operation with AvL’s AAQ antenna control system. The terminals
operate in X, Ku and Ka-band with new bayonet-style feeds and feed kits for
quick RF changes. The terminals have a built-in tuner and beacon receiver, are
scalable with 75cm, 98cm and 1.35m reflectors, and are flexible with modem,
BUC and LNB options and an AvL ARSTRAT-compliant ODU.
For further information visit: https://www.avltech.com

Isotropic Systems has cracked the code for next-gen connectivity
Isotropic Systems’ transformational terminals feature patented optics and beamforming technologies capable of unleashing
the full potential of new satellite constellations set to come online in the next two years. The roadmap features a converged
antenna that operates in multiple frequencies and multiple beams, meaning commercial and government users of the platform
can completely arbitrage all the capacity in space through a single terminal.
Isotropic Systems’ first-generation multi-beam terminal is a Ka-band platform set to serve Non-Geostationary Orbit (NGSO)
constellations. The company has contracts with SES and Inmarsat, as well as US Defense organizations ready to leverage
the breakthrough terminal.
For further information visit: https://www.isotropicsystems.com
40
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Intellian’s v60Ka 2 and v100NX Ka antennas gain
type approval from Telenor Satellite
Intellian is pleased to reveal that two of its industryleading antenna systems, the v60Ka 2 and v100NX
Ka, have gained type approval from Telenor Satellite
for use on their THOR 7 Ka-band GEO satellite
network. This means that the systems are now
officially certified to take their place in service
alongside Intellian’s v85NX, the first 85cm antenna
to receive type approval on the network.
The Intellian v100NX Ka delivers market-leading
RF performance and is future-proofed with a speciallytuned radome and reflector in anticipation of
forthcoming 2.5GHz wideband Ka network services.
Like all NX Series antennas, the v100NX Ka supports
multi-orbit operation and can be simply converted
between Ka and Ku bands, allowing owners of existing
v100NX Ku-band antennas to easily switch to the
THOR 7 network if desired. An optional 10W BUC upgrade provides a straightforward means of further boosting the antenna’s
performance.
For further information visit: https://www.intelliantech.com

Integrasys Beam Budget is the Link Budget calculation tool ideal for Satellite Operators and Service Providers
Beam Budget provides the most accurate Link Budget which includes graphical beam representation. Its friendly interface
makes it easier for Sales Representatives providing Automatic & Graphical reports and the possibility to export Excel & PDF
reports with an executive summary and a complete report for forward and return link.
There are two licenses:

•
•
•
•
•
•
•
•
•

Basic License Features
Beam Budget Base License.
USB Dongle Key.
License Certification.
User Manual.
Support Videos.
Private Cloud Support.
Support for First Year.
Installation and Configuration (in *VMWare
remotely).

*VMWare not included
Network License (Upgrade)

•
•
•
•
•
•

Perform several link budgets inside a selected
region in one calculation.
Select the region drawing a rectangular area on
the 3D globe.
Select the region depending on the satellite EIRP or G/T value of the uploaded footprint.
Full-Duplex option to perform FW and RT link budgets in a single calculation in the selected region.
ACM calculation to check the most efficient MODCOD in the selected region.
Optimize Transmit Power, VSAT Antenna Diameter, MODCOD or Excess Link Margin in each location of the selected
region.

For further information visit: https://www.integrasys-space.com/
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MDI has introduced two products specifically designed for NewSpace SmallSats
Key features include:

•
•
•
•
•
•
•
•

12V (9-20V) Input;
Optimized efficiencies for low power (2.5W) and medium power (15W)
applications;
GaN Switching at 250kHz for low ripple;
No SEE, LET >82meV*cm^2/mg;
TID 45 kRads (L & LE Grades);
Magnetically coupled feedback;
Seam Weld Hermetic Package; and
Single and Dual output models.

For further information visit: http://www.mdipower.com

The future is now. The future is SKYWAN 5G Release 2.0.
Dive into a new dimension of satellite communication with SKYWAN 5G Release 2.0. Just when you thought you heard it all
– from reliability to flexibility to scalability – ND SATCOM breaks the barrier with new engineering features that anticipate
your business needs and further optimise the performance of your business. We listen, we innovate, we lead. This is why our
standards of excellence, proven track record and 5th generation SKYWAN keep customers coming back for more. We are
the only trusted solution provider in Europe for demanding market sectors such as aviation and the military, where the
concept of reliability has far-reaching impact.

•
•
•

Boost your network performance: Unique and exclusive ACM with single-hop mesh: 64x boost throughput
Manage your network options: Flexible triple choice of network topology within one modem: New highly-efficient SPCP
links, hubless true mesh MF-TDMA and DVB-S2
Reap more from your investment: 4 years software support for business continuity and cybersecurity

For further information visit: https://www.ndsatcom.com
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Provider of satellite ground application solutions
SATA devotes itself to the development of satellite ground application
field, and provides various satellite application system solutions for
customers.
Providing various value-added services, broadband, remote video
monitoring, ship data monitoring etc., enjoying high-speed network
services in remote areas without network coverage, especially in the vast
ocean, it is easy to monitor the status of ships on the sea by remote
device at any time and any place.
Providing automatic task execution plan, whole-process system alarm
monitoring and real-time process tracking, and realizing central
dispatching function of the satellite uplink remote control, downlink
monitoring and receiving satellite data.
Providing IP voice call service, turnkey service for sports events and
live news broadcast, telemedicine based on abundant satellite resources
and ground application system.
For further information visit: http://www.satgroundapplication.com

mosaic-TTM, a highly secure and accurate GNSS timing module
Septentrio, a leader in high-precision GNSS positioning solutions, has
announced an addition to its GNSS timing portfolio: mosaic-TTM is a
high-end GPS/GNSS* receiver module built specifically for resilient and
precise time and frequency synchronization under challenging
conditions. Its multi-frequency multi-constellation GNSS technology
together with AIM+ Advanced Interference Mitigation algorithms allows
mosaic-TTM to achieve maximal availability even in the presence of
GNSS jamming or spoofing. This compact surface-mount module is
designed for automated assembly and high-volume production.
For further information visit: https://www.septentrio.com

Teledyne e2v HiRel expands RF Line with new 25GHz Frequency Doubler
Teledyne e2v HiRel, part of the Teledyne Defense Electronics Group, has announced the latest addition to its rapidly expanding
line of RF solutions, a new RF MMIC Frequency Doubler.
Launching Teledyne e2v HiRel’s new Frequency Multiplier product line, this active Doubler, TDFM001000, is designed for
high reliability signal chain applications in Space. It is particularly well-suited specifically for satellite transponders, transmit/
receive modules, microwave-based communications, millimeter-wave point-to-point radio, and related processes.
TDFM001000 is a 7.5-25.0 / 15.0-50.0 GHz single ended input (no external balun required) GaAs MMIC Doubler with a
+15.0 dBm output drive. It is an excellent LO Doubler that can be used to drive fundamental mixer devices. It uses a GaAs
PHEMT device model technology and is based upon electron beam lithography to ensure high repeatability and uniformity.
Other key features include:

•
•
•
•
•

Single Ended Input Doubler with Distributed Buffer Amplifier
100% On-Wafer RF, dc and Output Power Testing
100% Visual Inspection to MIL-STD-883 Method 2010
RoHS Compliant
260°C Reflow Compatible

•
•

Applications:
Excellent Broadband Mixer Driver
Excellent LO Driver for Receivers
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For further information visit: https://www.teledyne-e2v.com
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Innovator in the RF space
Terrasat Communications designs and manufactures innovative RF solutions
for satellite communications systems. The ground-breaking IBUC - the Intelligent
Block Up Converter - brings advanced features and performance to C-band,
X-band, Ku-band, & Ka-band satellite earth terminals and VSATs. Terrasat
Communications offers the IBUC (Intelligent Block Upconverter) brand RF
solution for MILSATCOM terminals. Building on the company’s reputation as
an innovator in the RF space, Terrasat has launched several IBUC models that
play a key part in ruggedized tactical satellite terminals. All IBUCs are
engineered and manufactured in the company’s modern Silicon Valley facility
and are backed by a 3-year warranty.
For further information visit: https://terrasatinc.com

Thuraya is collaborating with FrontM to launch Thuraya SatTrack, a cloudbased tracking and monitoring service that significantly increases
operational efficiencies on board fishing vessels. Designed for the top-selling
Thuraya MarineStar voice, tracking and monitoring solution, SatTrack will
be available to users very soon.
In spite of digitalization and increased influx of information, the high
cost of integrating third-party services and solutions is limiting the growth
of the fishing industry. Thuraya SatTrack is a low-cost turnkey subscription
service that provides interactive, real-time fleet tracking to monitor vessels.
It enables operations with detailed maps, up-to-date weather layers and
customized alerts with position reporting. Thuraya SatTrack helps MarineStar
users stay in command, gain vital market advantage and contribute to
sustainable fisheries by improving compliance with national and international
regulations.
For further information visit: https://www.thuraya.com

Discover how to protect your Earth Station Antenna signals from
the elements with WALTON DE-ICE
WALTON’s unique plenum HOT-AIR DE-ICE system delivers superior
performance and efficiency for antennas 3.7 to 32m. Uniform surface
heating minimizes reflector distortion, delivering the most powerful
and cost-efficient de-icing on the market:
•
•
•
•

Liquid Propane, Gas or Electric Heating to best suit your unique
installation.
Unmatched performance for the most demanding Ka-band
antenna requirements.
For 0.6 to 6.3m, SNOW SHIELD antenna covers offer heated/
un-heated solutions.
Adding ICE QUAKE to SNOW SHIELD sheds off snow before
ice forms. Up to 100x energy savings.

The Walton PORTABLE RADOME protects GEO/LEO/MEO antennas from winds (to 85Mph), snow, ice, rain, sand storms,
debris and more. Single-person-setup in under and hour. The Radome is also airline shippable.
For further information visit: http://www.de-ice.com
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If your focus is the global satellite industry - look
no further! The Satellite Evolution Group, a
division of DS Air Limited, is one of the leading
print and digital marketing platforms for the
industry. For over seventeen years we have served
the global satellite market with information key to
this evolving sector.
The portfolio including Satellite Evolution Asia,
Satellite Evolution EMEA, NewSpace
International, and Global Military Communications
covers the entire spectrum of the industry from
launch, ground segment and networks to space.
Enjoyed this issue of Satellite Evolution
Asia? Well hold on to your hats, because
there is much more to come!
Coming up in Satellite Evolution Asia March/April 2021
News
IFC
Maritime
Cybersecurity
MEO
VSATs
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