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any years ago, when |
was part of a team con-
sidering an investment

in Teledesic, one of the engineers
at Hughes, produced a comput-
er model, of what would happen
if one of the satellites ran into a
piece of orbital debris. The as-
sumption was, that this would
cause it to break-up, so the satel-
lite behind would inevitably run
into the fragments and similarly
break-up and so on. The space
equivalent of a freeway pile-up,
technically known as the Kessler
Effect, after the NASA scientist
who first modeled this happen-
ing.

Teledesic, in common with
many of the other Low Earth Or-
bit (LEO) and Medium Earth Or-
bit (MEO) systems on the draw-
ing board at the time, didn’t get
off the ground, and general inter-
est in space debris faded.

Space Debris

Space debris, however did not

go away, it continued to grow.
According to NASA there are
at least 26,000 pieces of debris
greater than 10 centimeters long,
including discarded payloads and
rocket remains. All of these have
the potential to destroy a satellite
on impact. In addition, there are
around 500,000 smaller objects,
about the size of a marble, which
would damage a satellite if a colli-
sion occurred. As more and more
LEO satellites are being launched
interest in the subject is increas-
ing, fueled in no small way, by a
number of near — and a few ac-
tual — collisions in recent years;
not to mention Chinese rockets in
free fall, with no designated land-
ing spot. There is a genuine fear,
amongst those who have studied
the situation, that with the vast
numbers of satellites now being
launched, unless we adopt a more
responsible and united approach
to managing space assets, the Kes-
sler Effect, won’t just be a theory.
In the most extreme case, a ma-
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EDITORIAL
New Space in a Post-COVID World

tive On-Orbit Services (OOS) that have recently

been introduced in the market. Our Associate Editor,
Elisabeth Tweedie writes in the cover story of this issue
on how these services are looking more and more like
the stuff of science fiction. We also have an article on the
future prospects in the microsatellite market from Allied
Market Research. These are just two examples of new
markets opening up for satellite that did not exist just a few years ago.

This month'’s issue focuses on the new and innova-

A lot of these companies are part of the wave of New Space companies
that are disrupting the industry. Almost all of them were very busy even
in the pandemic developing new technologies or procuring funding for the
ventures. Actually, from the interviews I've done with key satellite execu-
tives, most companies made use of their time during the pandemic, devel-
oping new products or upgrading their current product lines to prepare for
the Post-COVID environment. While the world is starting to recover from
the pandemic, those who invested time and resources during the down
time will pay dividends in the Post-COVID market. Indicators are all leading
to an accelerated recovery leading up to the end of this year and most
likely full recover from pre-COVID levels next year.

While the different regional and vertical markets may recover uneven-
ly, it is imperative to be able to discern which one have the best potential.
OOS seems very promising and the low barrier to entry for microsatellites
is certainly attracting many players. We’'ll keep you posted.
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In-orbit Services...
from page 1

jor collision has the potential not
only to knock out the satellites
directly impacted, but to create
so much debris as to render space
inaccessible.

Fortunately, we are well past
the stage of pure academic inter-
est in the subject. In recent years
a new industry of On-Orbit-Ser-
vices (OOS, also known as In-Or-
bit-Services (l10S)) has been born.
Debris removal is one aspect of
OOS, Mission Extension, in-orbit
repair and upgrade, manufactur-
ing in space and ride-to-orbit are
others.

One of the main problems
with orbital debris, apart from its
existence, is that it has the poten-
tial to be a problem for everyone,
but no one has ownership of the
problem. This makes it really
hard to close a business case for
its removal, without international
cooperation and funding, which
isn’t there yet.

“Future Proofing Space”

Astroscale has taken an alter-
native approach, and is focusing
its initial efforts on preventing
future debris. Astroscale is a
young Japan-bansed company
with offices in the UK, US and Is-
rael. John Auburn, Group Chief
Commercial Officer and Manag-
ing Director, UK described the
company’s mission as “Future
Proofing Space.” To that end, the
company has several products in
the pipeline aiming to deal with
different aspects of preserving
space for future generations. The
most advanced of these, is End
of Life Services by Astroscale,
otherwise known as ELSA.
ELSA-d, the demonstration satel-
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Astroscale’s End of Life Services demonstration satellite
(ELSA-d) being prepared for delivery to the launch site.

(image courtesy of Asroscale)

lite for this service, was launched
in March of this year and will be-
gin maneuvers this summer. This
service is to retrieve LEOs at their
end of life, move them to a lower
orbit, then release them so they
burn up. In order to be retrieved,
the LEO has to be equipped with
a magnetic docking plate. The
latest batch of OneWeb satellites
are equipped with this plate, and
according to Auburn, Astroscale
is in discussions with other op-
erators. ELSA-d, will release a
dummy satellite equipped with
this plate and attempt several dif-
ferent methods of retrieving it.
Assuming that all goes accord-
ing to plan and the “satellite”
is retrieved, the next mission,
ELSA-m is planned for 2024.
“m” stands for multi-client. EL-
SA-m will retrieve a defunct LEO
satellite, bring it down to a lower
altitude where it will be released
for burn-up, then return to the
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LEO orbit to pick-up another.
The aim is to retrieve and re-
move two or three satellites with
each mission.

Obviously, developing the
technology to do this, has not
been without its challenges. As
Auburn said: “No one has ever
tried to rendezvous with a sat-
ellite traveling at about 17,000
mph hour before.” LEO satel-
lites orbit the earth in 80-120
minutes depending on their al-
titude and orbit. A GEO orbits
the earth in 24 hours, traveling
at approximately 7,000 mph.
“So the challenge, has been to
develop the agility to maneu-
ver very quickly, and the ability
to abort should something go
wrong.” ELSA-d is operating
under a license from the British
Government, through the UK
Space Agency, so the ultimate
risk, rests with it.”

The company also has plans
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for active debris removal (ADR).
It has been selected by JAXA
the Japan Aerospace Explora-
tion Agency as the commercial
partner for the first phase of its
Commercial Removal of Debris
Demonstration (CRD2) project.
In 2023 Astroscale Japan, plans
to launch a satellite to go and in-
spect a piece of debris, one con-
tender for this is the upper stage
rocket of JAXA-H2. This satel-
lite (ADRAS-J) will get within
100 meters of the rocket and fly
around it, photographing it ev-
ery 30 seconds. The objective is
to identify the best way to grab
the rocket, so it can be removed
during a follow-up mission. For
this sector of its business, As-
troscale is focused on working
with national space agencies and
international organizations.

Multiple studies, many funded
by NASA, have concluded that
the growth of debris in LEO can
be slowed by ensuring that at least
90 percent of all spacecraft are re-
moved from orbit within 25 years
of the end of their mission, and at
least five defunct spacecraft (that
will not deorbit on their own) are
actively removed from orbit every
year. These are the two markets
that Astroscale is targeting.

Mission Extension Vehicles

At GEO orbit, debris is less
of an issue, there isn’t as much
of it, and the satellites are wide-
ly spaced, and all in the same or-
bital plane. There are however,
a number of otherwise perfectly
good satellites coming to their
end-of-life as they run out of
fuel. Historically, these have all
been “retired” and relocated to
a graveyard orbit. Now there is
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another option. SpaceLogistics
LLC, a wholly owned Northrop
Grumman company, has success-
fully launched two Mission Ex-
tension Vehicles (MEVs), and at-
tached them to Intelsat satellites,
giving them another five years of
life. The first of these, MEV-1
docked with 1S-901 in February
2020.

This was not only a momen-
tous occasion for the industry,
it was also one for Joe Ander-
son, VP, SpacelLogistics. In 2001
when the satellite was launched,
Anderson was working for Intel-
sat, and was part of the launch
team, which made him one of
the last people to see 1S-901.
As MEV-1 was approaching IS-
901 it sent photos back to earth.
These were the first ever photos
taken of a satellite in orbit (albe-
it a graveyard orbit in this case).
Anderson, of course was there in
the control room, making him
one of the first, as well one of the
last people to see this satellite. A
truly unique experience!

Once MEV-1 was safely at-
tached to 1S-901, on-orbit ma-
neuvers were checked, before the
satellite was maneuvered back
into position in the geostationary
arc, and returned to service for
another five years, after which it
will be returned to, and dropped
off in a graveyard orbit. MEVs
have a design life of 15 years, and
potentially could service up to ten
satellites, depending on the needs
of each customer. MEVs provide
attitude control and on-orbit sta-
tion keeping. Having proved that
a MEV can successfully attach to
a satellite, in April of this year,
MEV-2 was attached to 1S-1002
in its working location. The
docking is controlled from the
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ground, up until the last meter,
when autonomous systems kicks
in.  Once docking is complete,
ground control takes over again.
MEV was named “The satellite
technology of the year” for 2021
by Via Satellite.

SpaceLogistics’ plans  for
0OO0S, go way beyond MEV. The
next step is Mission Robotic
Vehicles (MRVs). Defense Ad-
vanced Research Projects Agency
(DARPA) will supply the robotics
to be integrated into these vehi-
cles. The first MRV will launch
in 2024, and will be equipped
with a robotic arm, supplied by
DARPA. This is a win-win situ-
ation for both parties. DARPA
gets a permanent presence for
its Robotic Servicing of Geosyn-
chronous Satellites (RSGS) pro-
gram: SpaceLogistics, which will
run the business, gets use of the
robotic arm, which will be used
for repairs, to install augmenta-
tion devices, capture and relocate
satellites and eventually even re-
move large debris, such as small
satellites. But maybe the imme-
diate, most important function of
its MRV for SpaceLogistics, is for
the installation of Mission Exten-
sion Pods (MEPs). These are be-
ing designed to provide sufficient
fuel for an additional six years
life for an average GEO, more for
a lighter weight one. If a satellite
operator wanted to, a MEP could
divide its time between two of its
satellites, although fuel would ob-
viously be used during relocation.
SpaceLogistics has customers and
term-sheets for five of these — all
for different commercial satellite
operators. These fill the launch
manifest up to the second half of
2025. The MEP is a smaller, less
expensive extension vehicle, that



Deploy Ruggedized
High-Performance Intelligent
BUCs to your Critical SatCom

Operations Anywhere.

Explore all IBUC models at Terrasatinc.com

—_—

IBUC 2

TCRRASAT
N Somictons, Joc

000


https://www.terrasatinc.com/?utm_source=Satellite%20Markets&utm_medium=Digital%20Ad&utm_campaign=Gen21

COVER STORY

only provides on orbit station
keeping.

MEVs and MEPs are both
designed to extend the life of
satellites that weren’t designed
to be serviced. The next
step in SpaceLogistics’ road
map, is to service satellites
equipped with standard fea-
tures that facilitate servicing.
Grapple fixtures, fiducials,
standard refueling ports and
even USB slots so that a failed
piece of equipment could be
replaced, or new capabilities
added. It’s SpaceLogistics’
vision that by 2025 every sat-

ellite launched will have theseaist renidtion of the historic mission by SpaceLogistics where their MEV-1
features. This means, for ex-yehicle successful docked into the Intelsat 901 satellite to perform life exten-
ample, that in the future, thesjon services, prolonging the service life of the satellite.

MRV instead of carrying and(image courtesy of NASA Spaceflight.com)

attaching a MEP, could carry
fuel which would be used to “top-
up” the satellite.  Alternatively,
these satellites could potentially
be launched with minimum fuel
making for a lighter and therefore
cheaper launch, to be refueled by
the MRV soon after launch. Ob-
viously, this is a financial trade-
off that needs to studied.
Looking even more to the fu-
ture, Anderson is planning in-or-
bit manufacturing and assembly.
He pointed out that: “most of the
constraints on satellites today,
are due the launch environment
and the size of the payload fair-
ings. Up to 70% of the mass of
a satellite, is there to support the
launch. If the satellite is assem-
bled or even manufactured, in
space this constraint is removed,
so there would be a paradigm
shift in the design of satellites.”
None of this is as farfetched
as it may sound. 3D printing has
been carried out on the ISS and
NASA has plans for two demon-
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strations of in-orbit manufactur-
ing. The first On-orbit Servicing,
Assembly, and Manufacturing
(OSAM-1) satellite, has just fin-
ished its critical design review
(CDR). As well as attaching a
refueling payload to Landsat 7, a
US government satellite, OSAM-
1 will demonstrate in-space as-
sembly and manufacturing. The
OSAM-1 bus will incorporate a
Space Infrastructure Dexterous
Robot (SPIDER) to assemble an
antenna. The bus and SPIDER are
being built by Maxar. A third el-
ement, known as MakerSat, built
by Tethers Unlimited (TUI), will
manufacture a carbon fiber 2x4
beam. In the future this capabili-
ty could be used to assemble very
large structures to support anten-
nas, solar sails, solar arrays etc..
TUI was also one of the compa-
nies responsible for a 3D printing
demonstration on the ISS. The
company is also aiming to recycle
in space and is looking for ways
to reuse, some of the debris that

June 2021

is floating around.-*

The second NASA mission,
OSAM-2 will for the first time,
have a satellite manufacture its
own solar array in space. OSAM
-2 is currently expected to launch
in 2023-4 timeframe. Once posi-
tioned in orbit, the small satellite
will print two beams that will ex-
tend approximately 33 feet from
each side of the spacecraft. As
the manufacturing of these beams
continues, they will unfurl solar
arrays that will generate up 5x
more power than traditional solar
panels on a similar sized satellite.
These will be made by Made in
Space a Redwire company. Made
in Space is another company that
has been demonstrating 3D print-
ing on the ISS.

Consortium for Execution of
Rendezvous and Servicing
Operations

Anderson is very much in fa-
vor of establishing open stan-



COVER STORY

dards for on-orbit servicing, man-
ufacturing and assembly. To that
end, SpaceLogistics is a member
of The Consortium for Execu-
tion of Rendezvous and Servicing
Operations (CONFERS). This is
an industry led initiative, initially
set up by DARPA, expressly to
establish consensus-derived tech-
nical, operational and hardware
standards for OOS and Rendez-
vous and Proximity Operations
(RPO). There is also a regulatory
arm of the organization, working
to help, educate and inform na-
tional regulators about satellite
servicing as they develop new reg-
ulations for these types of activi-
ties. CONFERS currently has 43
US and international members.
Other members of CONFERS
have similar, but as yet, not as far
advanced programs for mission
extension, debris removal and
assembly and manufacturing in
space. Last year for example, As-
troscale, acquired Effective Space
Solutions (ESS), an Israeli compa-
ny that was planning mission ex-
tension services. In 2018 ESS an-
nounced that it had a contract for
two missions with a commercial
satellite operator. Auburn com-
mented: “There has been a lot
of interest in mission extension
and term sheets are being worked
on.” It’s not clear whether these
are for the same two commercial
companies, or for others. The
mission extension vehicle is now
known as Life-Extension in Orbit
(LEXi). Asyet there is no date for
the first launch, but it is expected
to be ““in the next few years. Each
LEXI will supply a few years life
extension to a GEO satellite, then
relocate it to the graveyard orbit,
before returning to the GEO orbit
and attaching to another satellite.
Another member, Clearspace

“...Clean-up, refueling, recycling, repair and
upgrades, manufacturing and assembly, gas

stations and taxi rides. All in space....”

is working with the European
Space Agency (ESA) on 2025 mis-
sion to capture a Vega Secondary
Payload Adapter (VESPA) left be-
hind by a 2013 launch. If success-
fully captured, it will be dragged
down to the earth’s atmosphere,
where both vehicles will burn up.

Others members of CON-
FERS are working in different
areas: Momentus for example,
will be providing “ride-to-orbit™
services. The first space taxi.
Initially these will be for cubesat
and microsatellite customers,
which take an initial ride to space
as part of a much larger launch.
This makes for a more cost-effec-
tive launch, but rather like taking
a bus, instead of a taxi, the sat-
ellites will be dropped off in the
general vicinity of the destination,
rather than at the destination it-
self. Momentus’ Vigoride will
pick them up and deliver them
to custom orbits. In the future,
Momentus is planning to develop
larger transport vehicles, capable
of transporting several tons of
payload to GEO, the moon and
deep space. However, at the time
of writing, Momentus’ plans are
being delayed, due to US nation-

al security concerns. Momentus’
Russian co-founder has stepped
down, and in a statement to For-
eign Policy Magazine, Momentus
President Fred Kennedy said the
company’s objective was to “be
above reproach” and that the
California-based firm was ““com-
pletely committed” to resolving
any U.S. government concerns
about its operations, technology,
and ownership.” Stable Road
Acquisition Corporation, a spe-
cial-purpose acquisition company
(SPAC), that is planning to merge
with Momentus, has until August
13th to conclude the deal, after a
recent vote by its shareholders on
the subject.

Another company OrbitFab,
is planning to establish fuel de-
pots in space.

Clean-up, refueling, recycling,
repair and upgrades, manufac-
turing and assembly, gas stations
and taxi rides. All in space. This
is starting to make Startrek look
positively mundane. A very ex-
citing time for our industry as it
enters a new eral =

Elisabeth Tweedie is Associate Editor of the Satel-
lite Executive Briefing has over 20 years experience
at the cutting edge of new commmunications enter-
| tainment technologies. She is the founder and Pres-
ident of Definitive Direction (www.definitivedirection.
com), a consultancy that focuses on researching

and evaluating the long-term potential for new ventures, initiating their
development, and identifying and developing appropriate alliances.

She can be reached at;_etweedie@definitivedirection.com
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Microsatellite and Nanosatellite Markets

icrosatellites and nanosatellites are minia-
IVI turized man-made satellites that are used

for collecting information about the earth
and space, among other uses. According to NASA,
these satellites are classified on the basis of their over-
all mass. Microsatellites are artificial satellites, with a
mass of 11-100 kg (including fuel mass) while nano-
satellites are artificial satellites weighing between 1
and 10 kg, and measuring around 30 cm x 10 cm x 10
cm. Nanosatellites with standard dimensions (“‘U”
or Units) of 10 x 10 x 11 are known as CubeSats.
These satellites can be 1U, 2U, 3U, or 6U in size,
and typically weigh less than 1.33 kg (3 Ibs) per U.

Microsatellites and nanosatellites are more
cost-effective than traditional satellites and usual-
ly developed for communication, commercial, and
space research purposes. The demand for these
satellites has increased significantly over the last
few years, owing to their lightweight attribute,
shorter development cycle, high capability of per-
forming complex computational tasks, and low-
er cost for development and launch. Major and
upcoming companies, such as Planet Labs, Gom-
Space, Sierra Nevada Corporation, among others,
are launching constellations of micro and nanosat-
ellites to offer near real-time remote sensing data.
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Image courtesy of ExtreTech.com

Microsatellite and Nanosatellite Industry Dy-
namics

The demand for microsatellite and nanosatel-
lite is increasing significantly in the recent years.
According to nanosats.eu, as of January 2021,
more than 2,900 nanosatellites were launched in
the earth’s orbit. Companies across the globe are
launching constellations of nanosatellites or micro-
satellites in the earth’s orbit for earth observation
and telecommunication applications such as high-
speed space-based internet services. For instance, in
January 2020, Sateliot, a Spain-based nanosatellite
and telecommunications operator, signed a Mem-
orandum of Understanding (MoU) with the Euro-
pean Space Agency (ESA) to analyze, develop, and
implement innovative technologies, products, and
services with space capability using 5G. The compa-
ny is planning to invest around 100 million Euros to
launch constellation of 20 nanosatellites for hybrid
terrestrial space networks, 5G network architecture,
spectrum management, and spectrum exchange.

Moreover, microsatellites and nanosatellites can
provide high-resolution imagery for monitoring and
verifying applications in various sectors, including
civil engineering & construction, defense & intel-
ligence, agriculture & forestry, transportation, real
estate, government, and others. Satellite imaging is
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NANOSATELLITE AND
MICROSATELLITE MARKET

Oppartunity and Industry Analysis, 2020-2027

applicable in topographic mapping, understanding
land applications such as infrastructure planning &
construction, exploitation of new energy sources,
mitigating the impact of disasters, and monitoring
drilling projects of the oil & gas industry. Moreover,
high-resolution satellite imagery assists in monitor-
ing vegetation, green mapping, vegetation damage
due to leaching, traffic management, tracking of
fleet, and others. In the coming years, satellite im-
aging is expected to be significantly used in the real
estate industry for enhanced view of buildings and
properties, and in the insurance sector for accessing
environmental risk through accurate and updated
geographical data. Many countries across the globe
are collaborating with the microsatellites and nano-
satellite manufacturers for satellite imaging. For
instance, in 2020, Space-Sl, the Slovenian Centre
of Excellence for Space Sciences and Technologies,
launched a microsatellite collaborated with Space
Flight Laboratory and launched the county’s first
microsatellite NEMO-HD carrying a multispectral
high-definition Earth observation instrument. This
instrument collects high-definition video at 25 frames
per second. The video data and imagery acquired by
this satellite will be used to monitor forestry, agri-
culture, urban development, and marine transport.
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The growing focus on reducing the cost of min-
iature satellites propels the growth of the market.
Miniature satellites can be manufactured using low-
cost and reusable hardware components & equip-
ment. The use of miniature satellites can reduce the
launch expenses by up to 40% as these satellites
are small, lightweight, and do not need a dedicated
launch vehicle as traditional satellites. Technolog-
ical advancements, in terms of miniaturization of
components and associated software, have encour-
aged established organizations and SMEs to invest
in small satellites. Advancements in microelectron-
ics, such as lightweight apertures, antennas, panels,
trans-receivers, control sensors & actuators, and
multispectral imagers, are expected to increase the
efficiency and processing power of small satellites,
reducing the complexities associated with tradition-
al satellites, thereby making them easy to assemble
and test. The introduction of reusable space launch
vehicles, which could be used for multiple missions,
is expected to reduce the costs associated with
small satellites. This is expected to result in increase
in adoption of microsatellites and nanosatellites.

However, microsatellites and nanosatellites
have typically smaller budgets and development
time-scales. Moreover, the process of procuring
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the launch is complex for small satellite opera-
tors. Therefore, the absence of dedicated launch
vehicles for the delivery of small satellites to orbit
presents a significant barrier for the microsatellite
and nanosatellite market. Moreover, rise in concern
for space debris due to increasing launch of micro-
satellites and nanosatellites restrains the market
growth. Contrarily, increasing participation from
private players and research & academic institutes;
increasing demand for low earth observation (LEO)
based services; and growing new space movement
present new pathways in the industry to provide lu-
crative opportunities for the growth of the market.

Trends

Technological advancement and path-breaking
innovation have created in a new era of earth obser-
vation, making satellites more relevant across busi-
nesses. Currently, small satellites, such as nanosats
and microsats, are capable of sending terabytes of
data and images of an earth on daily basis, enabling
varieties of Al driven applications that provide previ-
ously inaccessible insights on a global scale in social
and industrial processes. Al is disrupting every field,
and the earth and space observation sector is no ex-
ception. The earth observation industry is reimagin-
ing itself and witnessing an increasing use of specified
algorithms when cloud and Big Data have become
ubiquitous. With the advent of Al, data from space
is becoming more accessible and available faster for
businesses and governments. Machine learning algo-
rithm has become a powerful tool for analyzing sat-
ellite imagery of any resolution and providing better
insight. Moreover, these satellites are using Ultra
High Frequency (UHF) and Very High Frequency
(VHF) bands to increase signal frequency. This in-
creases the speed and reliability of data transfer.

The nanotechnology industry is disrupting the
satellite and space industry by offering cheaper and
versatile solutions. Affordable satellite connectivity
enabled by nanosatellite technology can increase the
adoptionrateof Internetof Things (1oT) indeveloping
markets and unlock 10T services across remote loca-
tions where communication infrastructure is absent.
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“..small satellites, such as nanosats
and microsats, are capable of
sending terabytes of data and
iImages of an earth on daily basis,
enabling varieties of Al driven
applications that provide previously
inaccessible insights on a global
scale in social and industrial
processes...”

COVID-19 Impact

The outbreak of COVID-19 has forced the
World Health Organization to declare a pandem-
ic status. The COVID-19 pandemic has swept the
world, with many industries are trying to stay
afloat. The government and business involved
with space are reacting differently to the new sit-
uation. During the COVID-19 crisis, many large
satellite launches were canceled or postponed. The
launches of majority of microsatellite and nano-
satellite are dependent on large satellites as micro-
satellite and nanosatellite are dependent on launch
vehicles of large satellites for the delivery of small
satellites to orbit. This has drastically impacted
the market for microsatellite and nanosatellite.

Furthermore, due to the COVID-19 pandemic,
small and medium-sized companies in the satellite
industry may face liquidity challenges in the short
term and may struggle to survive without support
from their investors. According to a survey of Korea
Association for Space Technology Promotion, 66%
of space companies surveyed in March 2020 are an-
ticipated to have negative impacts throughout 2020.
Moreover, 42% of companies are expecting to re-
cover business in the first half of 2021. According to
the United State Department of Commerce’s study
on the space industrial base, in the U.S., around
90% of space firms with Research and Development
(R&D) as a primary business line were small busi-
nesses. These SMEs are mostly the only source pro-
viders of critical equipment, parts, and services. The
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ateliot's nanosatellite. Sateliot, a Spain-based nanosatellite and telecommunica-

tions operator, signed a Memorandum of Understanding (MoU) with the European Space Agency
(ESA) to analyze, develop, and implement innovative technologies, products, and services with space
capability using 5G. The company is planning to invest around 100 million Euros to launch constel-
lation of 20 nanosatellites for hybrid terrestrial space networks, 5G network architecture, spectrum

management, and spectrum exchange.

negative impact of the pandemic on the business of
these SMEs is anticipated to create major challenges
in the near future. Moreover, as governments across
the globe are focusing on healthcare due to the pan-
demic, the space budget of many countries has re-
duced, which is directly affecting the market growth.

However, the COVID-19 pandemic also creat-
ed an opportunity for existing satellite operators.
The demand for earth observation and satellite
communication has increased significantly during
the pandemic. The operators are using the data
gathered from their satellites to study the impact
of COVID-19 on the earth’s environment. For in-
stance, NASA, Japan Aerospace Exploration Agen-

cy (JAXA), and the European Space
Agency (ESA) are keeping track of

how COVID-19 has changed the -
global economy and environment. -
Moreover, the images collected from A
satellites are used for tracking the
coronavirus spread and to control
the pandemic. Therefore, attribut-
ed to these factors, the demand for
satellite data is expected to propel

significantly during the pandemic.

y

According to a recent report published by Allied
Market Research, titled, Microsatellite and Nanosat-
ellite Market gives detailed analysis of the pandem-
ic on the market. This includes the current impact
on the revenue, sales, and new measures taken by
players, among others. For more information go to:
https://www.alliedmarketresearch.com/
request-sample/7856

Mayank Halmare is a seasoned profession-
al with more than 3 years of experience in
Market Research, and Business Consult-
ing. He has worked on various success-
ful consultation projects with well-known
brands in Aerospace and Defense industry
such as Sierra Nevada Corporation, Air-
bus, Planet Labs Inc., and others. His ex-
pertise has helped clients across the globe
to formulate successful business strategies

which contributes significantly in growth of the company. For

more information on research on the Microsatellite Market go to:
https://www.alliedmarketresearch.com/request-sample/7856
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BETTER SATELLITE WORLD

A Promise Kept

exploration that has never been equaled. Hu-

mans traveled farther from our planet than
ever before — not once but half a dozen times — and
those journeys sparked the dreams and ambitions
of millions.

And then we stopped. We flew robots to other
planets. We put satellites and space stations into
orbit. But people never again answered the call to
leave our plan-
et far behind
in a quest for
knowledge and
opportunity, to
open new hori-
zons for others

The 1960s ushered in an era of human space

@ A Promise Kept

to follow.
Never — until

now.

From Earth

to the Moon -
Again

NASA’s Ar- Watch on (28 YouTube
temis program
is committed to
landing Ameri-
can astronauts
on the Moon again — to explore, to make discov-
eries and lay the foundation for a permanent and
productive human presence.

This new NASA mission will do science — but
also search for water to turn into oxygen and fuel,
and for materials to build landing pads, housing
and workspace.

NASA is designing a new spaceship called Orion
to carry astronauts from Earth to lunar orbit, where
a lander will deliver them to the Moon. Orion will
climb into space on a massive new rocket called the
Space Launch System.

Those few minutes of rocket flight are among
the riskiest in the journey. The Space Launch Sys-
tem will battle gravity by burning nearly a million
gallons of fuel at enormous temperature and pres-
sure. The rocket must balance on that pillar of fire
and settle into the right orbit with the precision of a
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Click here to view a video on “A Promise Kept”:
https://www.youtube.com/embed/K24J5aHghdM

star athlete scoring a goal.
A COMET on Earth

Helping to make that possible is Peraton’s soft-
ware product OS/COMET. The men and women
of Peraton developed and deployed it decades ago
to monitor and control space vehicles and rocket
launches. Improving and expanding year by year,

OS/COMET is

(L] P2 now one of the

Watch later key platforms

on the Artemis

program, used

to monitor

and control the

Orion  space-

craft and the

liftoff of the

Space Launch
System.

Share

OS/COM-
ET is one small
part of a great
adventure.
Humanity’s
return to the
Moon  keeps
the promises made more than half a century ago.
It also represents the first steps toward the next gi-
ant leap: from the Moon to Mars. Returning to the
Moon, we begin to seize a greater destiny. To be-
come a people who sail the vast darkness and silence
of space as readily as we do the seas and skies of
Earth. To ensure humanity’s future regardless of
how our home planet changes.

That future begins now.

Produced for Satellite Executive Brief-
ing by Space & Satellite Professionals In-
ternational. See more stories and vid-
eos of satellite making a better world at:
www.bettersatelliteworld.com
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C- & KU-BAND
CAPACITY
FOR THE EASTERN
HEMISPHERE

The wide coverage areas of Yamal satellites enable communication services delivery to different parts of the world for
the purposes of Oil & Gas, Government, Aviation, Maritime, Education and Emergency segments. Yamal Satellite
Capacity is successfully used for communication links and data transmission, TV distribution, occasional use,
trunking, backhaul, inflight and maritime connectivity.

WWW.GAZPROM-SPACESYSTEMS.RU

SPACE SYSTEMS


http://www.gazprom-spacesystems.ru

PRODUCT SPOTLIGHT

Spotlight on key products and services now available in the market.

AvL’s New 2.4m Axi-symmetric Antenna

AvL’s new 2.4m axi-symmetric antenna is ultra-lightweight and has a breakthrough three-case pack-
up. The 14-piece carbon fiber reflector operates in X-, Ku- or Ka-band with new bayonet-style feeds and|
quick-change RF kits, and a C-band capability is in the planning as an upgrade. The antenna is modular,
flexible and operates on an aluminum space frame, which enables set-up or pack-up by one person in
minutes. Once the antenna is set-up and anchored, the manually operated antenna is easily repositioned|
using simple, ergonomic pointing assist features — no anchor adjustments needed — for fine tuning to one
satellite or pointing to a different satellite.

AvL antennas are the industry benchmark
of excellence for GEO & MEO ground sys-
tems, Oil & Gas Data Backhaul, Disaster Relief,
mobile broadband Internet access, Defense & |
Homeland Security, and Satellite News Gather- ;
ing solutions.

AvL Technologies is a company that produc- |
es visionary, innovative, reproducible satellite
communications antennas and positioners for
emerging markets that combine elegant designs,
unique style and technical superiority for ulti-
mate performance. We are dedicated to technical
excellence and extraordinary customer service.
We strive to do good work in a good working
environment, where employees are treated with 8
respect and trusted to produce the best quality &
possible with the best possible attitudes. :

AvL Technologies, Inc. was formed in 1994
to design and manufacture a lightweight posi-
tioner for the ERA Technology 1.5M diamond-shaped, Ku band, carbon fiber reflector for BAF Commu-
nications. The founder of AvL is Jim Oliver who began his experience designing antenna positioners on
satellites in 1967 for Lockheed Missiles and Space. His earth station antenna experience started in 1979
as Engineering Manager for the Antenna Division of Scientific-Atlanta where he was responsible for the
development of antennas from 3M to 11M, most of which comprised the company’s initial earth station
antenna product line. He later was co-founder of SatCom Technologies (now a division of General Dy-
namics) where he developed another complete product line including the first 2.4M SNG antenna system.

Today, AvL Technologies, Inc. is a privately held US company specializing in the design, development
and production of mobile satellite antennas and positioner systems. With corporate headquarters based|
in Asheville, North Carolina, and a regional office located in the UK, AvL is able to offer superior ser-
vice and support to customers around the world. AvL provides systems integrators with positioner and
complete antenna system products, product development and services that maximize the technical and
commercial benefits for their customers with cost, performance, quality and reliability requirements.
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. TECHNOLOGIES

NNEGRRIERIAU TO THE FUTURE
. FAIT SMALL PACKAGE.

FLEXIBLE INTEGRATED TERMINAL BIG GAIN.

'MANUAL OPERATION WITH
SATCAP OR AUTO-ACQUIRE

FULLY INTEGRATED TERMINAL

KU, KA AND X-BAND — QUICK
CHANGE FEEDS AND RF KITS

ULTRA-LIGHTWEIGHT

SET-UP BY ONE PERSON IN MINUTES

R
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OPINION

Coming Out of the COVID Tunnel

by Robert Bell

epending on where you are in the world to-
Dday, the light at the end of the tunnel is ei-

ther welcome daylight or an oncoming train.
Since it first appeared in late 2019, COVID-19 has
been an unequal opportunity curse, killing many,
sickening more and leaving even more of us un-
touched but isolated and afraid. Now that vaccines
are pouring out of production facilities and into
people’s arms, the inequality has actually grown,
varying from nation to nation based on economic
might, the capabilities of governments and national
and regional culture.

At this critical juncture, the World Teleport As-
sociation interviewed executives at teleport and
satellite companies to learn how the pandemic im-
pacted them and how they responded. The result
was a new report, Coming Out of COVID-19, full
of lessons about dealing with the unexpected and
unprecedented.

It told us some things we already knew: that sat-
ellite sectors from aviation and maritime to oil and
gas and broadcasting were especially hard-hit, and
that a lot of masking and sanitizing and working
from home went on inside these companies. The
most interesting takeaways from the report — and
a recent webinar we hosted — were the unexpect-
ed value that teleport and satellite operators gained
from being forced to adapt to a global crisis.

Unexpected Growth

The first value was growth in new lines of busi-
ness. Key vertical markets for satellite connectivity
certainly cut back sharply as cruise ships went out of
service, aircraft went into storage and network tech-
nicians stayed home. But there was unprecedented
demand for bandwidth from new quarters. A No-
vember 2020 report from HelpNetSecurity showed
that multiple networks experienced a year’s worth
of traffic growth — between 30 and 50 percent —

20 Satellite Exseviive BRIEFING

within just a few weeks in March. Telstra, which
sponsored the report, saw a 70 GB jump in band-
width demand just to serve schools in Australia.
Enterprise customers were on the phone asking for
assurance that their allocated bandwidth would re-
main available despite rising demand. One compa-
ny was able to win several contracts from incum-
bents by demonstrating that it could operate leaner
and meaner than they could.

Several contributors predicted that the de-
mand surge would not just be a blip. The pandemic,
combined with the massive growth in ransomware
attacks on critical infrastructure, has sparked great
interest in network diversity, particularly diversity
over satellite, which effectively airgaps the network
to keep it secure. Technology plays its part as well,
with the adoption of software-defined wide-area
networks (SD-WAN) for managing multiple forms
of connectivity including VSAT and L-Band. This
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has significantly increased the ability of multi-mode
networks to deliver a quality user experience.

Been Down So Long, It Looks Like Up to Me

Other contributors noted that the large disrupt-
ers coming into the business — HTS, VHTS, MEO,
LEO, video streaming and cloud computing — were
already putting operators under major pressure to
become as efficient and flexible as possible. That
came in handy when the pandemic made efficiency
and flexibility into top-priority survival skills.

The pandemic led many operators to cut admin-
istrative red tape, such as requiring multiple approv-
al for certain work to be done. That let employees
respond to sudden bandwidth demand, or drastic
changes in customer needs, within days instead of
months. Operators whose workloads were lagging
in early 2020 took the opportunity to achieve new
levels of product and process certification, including
WTA's Teleport Certification program.

Remote Can Be Better

Perhaps the biggest surprises were in the power
of remote operations to meet the need. One oper-
ator with a big cruise business had made a decision
months before COVID struck to standardize its net-
work hubs and remotes on ST Engineering’s Newtec
Dialog platform. A major cruise line agreed to the
upgrade and the company meticulously planned a
swap-out for ships during their scheduled stays in
port.

As cruise passengers were ordered ashore,
however, the careful plans went out the window.
Ships no longer had itineraries, so equipment could
not be integrated and shipped on schedule. Techni-
cians could not board ships to do the installations.
Yet within a matter of months, the company was
doing dozens and then hundreds of installations per
guarter without cutting off the connectivity that of-
ficers and crew required.

To make it work, the company began ship-

ping unconfigured systems to ports without regard
to schedule. It developed training materials, both
written and on video, to walk the cruise line’s on-
board IT staff through the process of configuring
Dialog and installing it on backup and then prima-
ry antennas, all without an outage. The operator’s
staff was online throughout to offer guidance and
answer questions. The cruise line actually saved
substantial money and time, and the operator’s eyes
were opened to possibilities it had never considered
before.

Meanwhile, nearly every company was
pleasantly surprised to find out how effective their
employees could be from home. While many set up
AJ/B staffing and COVID protocols for their NOCs,
others equipped their at-home staff with high-end
laptops and software that made it possible to con-
trol the network and engage with customers remote-
ly.

Reliance on videoconferencing also had a
demacratizing effect across organizations. Many of
the intangible barriers separating executives from
front-line workers melted away, and it became pos-
sible to efficiently hear from more voices in mak-
ing key decisions. People still complained about
so many online meetings, but they tended to arrive
more prepared than before and came away feeling
sure they had not been left out of decision-making.

As with everything else about the pandem-
ic, the unexpected value was unequally distributed.
But generally, the more agile and flexible operators
proved themselves to be, the better they performed
in the pandemic and the stronger they expect to
emerge from it. 5

Robert Bell is Executive Di-
rector of the World Teleport
Association, which conducts
research into the teleport and
atellite industry and offers a
eleport Certification program
to service providers.

Coming Out of COVID is available for free to
members and for sale to non-members at hitps://
www.worldteleport.org/store/viewproduct.aspx-
?id=18216774.

He can be reached at: rbell@worldteleport.org
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It’s Singapore, Virtually!

s | write this column on a
sunny Saturday afternoon
in late-May in the south

of the UK I reflect that, just as |
approach the 20th anniversay of
my joining GVF, it’s still going to
be some time until my GVF duties
will require me to take a flight
departing from London Gatwick,
my nearest international airport,
or London Heathrow, some one-
hour away by motorway. As the
impact of the pandemic in many
parts of the

world not only

continues but

becomes  yet

more serious,

some parts

of the UK are  smswmemiar A‘r}@
affected by :
the Covid-19 July 1418, 30T

strain offical-
ly designated
B.1.617.2, and
commonly
known as the
“Indian vari-
ant”. Also, as
I write, | am
eagerly antici-
pating the sec-
ond of my Ox-
ford-AstraZeneca vaccinations...
This, at least, will be a step in the
right direction, though the watch
word will remain one of caution.

thie weorld!

Indeed, this caution has been
illustrated in the news of the
past week or so with yet fur-
ther adjustments to the calendar
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by Martin Jarrold

of forthcoming industry events.
One major European event now
having being pushed from its
usual September schedule to De-
cember 2021; and, Asia’s major
show, until just recently known
as ConnecTechAsia, going en-
tirely virtual over the period 14-
16 July as Asia Tech X Singa-
pore 2021 (https://gvf.org/event/
asia-tech-x-singapore/)  bringing
BroadcastAsia, CommunicAsia
and SatelliteAsia to a new online

platform presence with streaming
live content and online network-

ing.

As GVF and Satellite Evolu-
tion Group (SEG) continues its
webinar series — so far capturing
the attention of now well over
11,000 live and archived record-
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ing views — with such recent and
current titles and themes as Part-
nerships for Connectivity Enable
a Brighter Tomorrow in Africa;
Connectivity in Latin Ameri-
ca: The Satellite Solution; Satel-
lite Solutions for Enterprises in
EMEA; and, An-
tennas in the Goldi-
locks Zone, we will
also be preparing
our content for the
Asia Tech X Singa-
pore 2021 virtual
program.

GVF’s day, or
rather  afternoon,
in Singapore is on
14 July, between
2:00 and 5:00 pm
when we will fea-
ture three webinars
— [1] Bridging the
Divide:  Enabling
Affordable  Busi-
ness & Community Digital Con-
nectivity; [2] Natural Disasters:
Preparation & Response via Sat-
ellite; and, [3] Planes, Trains, Au-
tomobiles & Ships: Satcoms-on-
the-Move.

4

Bridging the Divide: Enabling
Affordable Business and
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Community Digital
Connectivity

The Digital Divide is the prod-
uct of many factors but two are
of great significance: 1. Connec-
tivity; and 2. Affordability. Once
characterized as primarily a de-
veloping world issue for low- and
middle-income, the COVID-19
pandemic has underlined the de-
gree to which access to affordable
broadband is also a need felt by
people in other, wealthier and
better infrastructurally devel-
oped, countries.

Satellite has long been cor-
rectly seen a means of solving the
““connectivity”” problem as satel-
lite can be deployed anywhere,
and its coverage is ubiquitous.
The emergence of High-Through-
put Satellite (HTS) technology
has already changed the capa-
bilities of the satellite industry,
transforming the economics of
satellite-based connectivity, and
thereby addressing the *““afford-
ability” problem. Further rad-
ical change has come with ex-
pansion of more powerful HTS
coverage across the globe, with
increased capabilities in existing
MEO satellite systems and with
the new wave of LEO mega-con-
stellations.  However, orbiting
infrastructure is only part of the
solution. We must consider the
ground segment: the satellite
terminal, or Customer Premises
Equipment (CPE), and its afford-
ability for both consumer-orient-
ed solutions and business focused
solutions. By the very definition
of discussing the digital divide,
satellite will continue to serve

wherever broadband networks
are needed to change the under-
served into the well-served. There
are many fundamental questions
to be answered during the panel
discussion, and just some of these
guestions are:

e ‘What are the principal
barriers to serving those on the
wrong side of any digital divide?’

e ‘How exactly is satellite
now fulfilling the urgent need to
bridge the digital divide?’

e ‘What is the ongoing role
of Universal Service Funds?’

e ‘What is the role of satel-
lite Community Wi-Fi in provid-
ing broadband internet access?’

e ‘For how much longer
will we still be discussing the
search for affordable solutions to
the digital divide?’

Natural Disasters: Preparation
& Response via Satellite

Disaster response has taken
on a new connotation since the
word “pandemic” has become
more familiar to us all, and whilst
disasters of various types are
rarely out of the news, the cur-
rent pandemic has brought into
even finer focus the critical role
of satellite following catasphro-
phic events. While COVID-19
continues, other disasters do not
stop. Typhoons continue to de-
stroy coastal areas, earthquakes
continue to devastate communi-
ties, and wildfires destroy homes
and businesses. Many disasters
— both natural and man-made —
destroy infrastructure which in-
cludes the telecommunications
infrastructure upon which disas-

ter response and recovery greatly
depend. Most tragically, disas-
ters like COVID-19 continue to
kill people with those most vul-
nerable often disproportionately
impacted.

When disasters strike and tele-
communications infrastructure
is destroyed or taxed by increase
needs arising from the disaster,
satellite communications net-
works are vital tools in the arse-
nal of the first responder. Wheth-
er it be a new satellite-enabled
network to assist responders, or
an expanded network to meet
increased needs for tele-health
and distance education as arose
following the pandemic, com-
munications satellites provide
ubiquitous and robust services to
responders. However, the ability
of satellites circling hundreds or
thousands of kilometers above
the disaster zone to provide
life-saving assistance is only made
possible by the existence of satel-
lite communications terminals
which are lightweight, rugged,
easy to operate, and affordable
for the humanitarian sector.

This combination of ground
and space segment capabilities
means that satellite provides
quickly available, quickly de-
ployable, rugged, self-contained,
in-field, user-friendly global com-
munications links for disaster-af-
fected regions. This panel will
explore the role played by com-
munications satellites following
disasters and the often-under-ap-
preciated role played by satellite
networks in preparing for disas-
ters.
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Planes, Trains, Automobiles &
Ships: Satcoms-on-the-Move

Consumers expect no limita-
tion on exactly where to get ac-
cess to the Internet — including in
planes, trains, automobiles, and
ships. Satcoms-on-the-Move, or
SOTM, fulfils these expectations.

e In aircraft, passengers
want high-speed, uninterrupt-
ed Wi-Fi capable of supporting
streaming movies, social media
and messaging, and bandwidth
hungry work applications. Air-
lines want a robust platform
to launch innovative connected
services, including lucrative an-
cillary revenue generators, and
broadband connectivity to the
cockpit. SOTM terminals, or
Earth stations in motion (ESIMS),
provide broadband connectivity
solutions.

e High-speed rail networks
are an expanding potential mar-
ket for internet connectivity,
and rail travellers’ demand for
always-on connectivity is partic-
ularly high where cellular con-
nectivity solutions are absent.
Through rural/remote areas with-
out terrestrial networks cover-
age, or where there is coverage
high-speed trains move between
cellular base stations faster than
networks can handle location
transitions, the solution is sat-
ellite communications based on
low-profile, high gain antennas
and network utilization optimis-
ation to overcome satellite delay
and enable signal reacquisition
when exiting tunnels.
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“...Satellite has long been correctly seen a means
of solving the “connectivity” problem as satellite
can be deployed anywhere, and its coverage is

ubiquitous...”

e The modern automobile
is a sensor-laden mobile 10T de-
vice, with considerable on-board
computing power and commu-
nication systems. All of these
systems use cellular technology,
amongst others. With growth of
5G-connected loT solutions in
the automotive space, the auto-
motive industry will be a major
market opportunity for 5G loT
solutions, solutions that we know
will have a degree of satellite net-
work inter-dependency for which
the satellite industry is quickly
gearing up.

e Ship owners and oper-
ators are increasingly embrac-
ing digitalization, enhancing use
of information and operational
technology, and of satellite as
the broadband connectivity en-
abling technology. Satellite’s role
at the core of maritime safety
has been established for over 40
years. Satellite is also at the core
of crew welfare, more so now
with pandemic disruption neces-
sitating fast, reliable and secure
connectivity between ships and
shore. For the cruise industry,
passengers expecting connectivity

June 2021

throughout their cruise have their
expectations met by satellites.

This session will explore a
wide scope, reflecting the poten-
tial exponential growth of a new
era in satellite communications
where the emphasis is on unre-
stricted mobility over transporta-
tion networks whilst the user mi-
grates around the digital world.

| anticipate moderating at least
one of these July sessions... So see
you then on Zoom or a similar
platform, or perhaps before that
in the GVF Zoom slot on 8 June
for the Satellite Solutions for En-
terprises in EMEA Roundtable
and on 24 June for the Antennas
in the Goldilocks Zone event.
For all of the GVF-SEG online
events (webinars, Roundtables
and Spotlight sessions) during the
months ahead you can keep up to
date with the schedule by regu-
larly visiting https://gvf.org/webi-
nars/. Meanwhile, wherever you
are while reading these words...

Keep well, stay safe.

Martin Jarrold is Vice-President of International
Program Development of GVF. He can be reached at:

fl martin jarold@qgvf.org
L



New Spectrum Analyzer Series

The EVO Series is Here!

* Hybrid Swept-FFT SDR-style
Technology

Extended Frequency and
Resolution

Up to 16 Inputs; 70 MHz to
6 GHz

Connectivity: Ethernet, USB,
RS-232

M&C: POSIX Compliant API,
SCPI, WEB GUI and Avcom’s
NEW EVO GUI Software!

« EVO-RSA-6070A Analyzer with

DVB-S2 Demodulation

REMOTE SPECTRUM ANALYZER EVO-RSA-6070A

70MHz - 6.0GHz

www.AvcomOfVA.com
+1-804.794.2500


http://www.avcomofva.com

MERGERS & ACQUISITIONS

For the latest go to: www.satellitemarkets.com

Hanwha Systems US$ 30 Mil. Investment in
Kymeta Corp. Approved by CFIUS

Redmond, Wash, May 26,
2021--Kymeta Corporation an-
nounced that the Committee on For-
eign Investment in the United States
(CFIUS) has approved a US$ 30 mil-

O Hanwha Systems

lion investment by Hanwha Systems
Co., Ltd. (HSC), a leading global
solutions company that provides
differentiated smart technologies in
defense electronics and information
infrastructure, in Kymeta.

The approval provided by CFI-
US clears the way for HSC and Ky-
meta to close on the transaction that
was jointly announced last Decem-
ber. The investment moves Kymeta
one step closer toward developing
solutions that are future proof and
interoperable with both LEO and
GEO mega constellations. Today,
the Kymeta™ u8 is the only com-
mercially available flat panel anten-
na that is compatible with LEO and

GEO satellite constellations and en-
abled to take advantage of the grow-
ing capacity within space.

“We are thrilled that the invest-
ment is approved and eager to lever-

age Kymeta’s
expertise in
hybrid satellite
and cellular
connectivity
solutions,” said Youn Chul Kim,
CEO of HSC. “Kymeta’s solutions
will further our aerospace capabili-
ties and deliver reliable communica-
tions for our defense customers.”
“We look forward to moving
ahead and working with HSC,” said
Doug Hutcheson, Executive Chair-
man, Kymeta. “We believe this in-
vestment will be instrumental in
enabling the continued innovation,
advancement and commercialization
of Kymeta’s connectivity solutions.
We’re excited about the future of Ky-

meta and the LEO satellite market.”

The investment from HSC will
further Kymeta’s global market
reach, accelerate production, and
improve the overall
growth trajectory of
the company. The
funding will sup-
port increased unit

KY V=1 A

production, enhanced customer ex-
perience, and the ongoing develop-
ment of Kymeta’s next generation
capabilities. With the capital invest-
ment HSC will also receive a seat on
the Kymeta Board of Directors.

HSC plans to support Kymeta’s
metamaterial-based antenna tech-
nology and gain a foothold in the
rapidly growing Low Earth Orbit
(LEO) antenna market.

Kymeta is a privately held com-
pany based in Redmond, Washlng-
ton.

OneWeb to Acquire TrustComm and
Creates New Government Subsidiary

London, UK, May 10, 2021--OneWeb announced to-
day it has entered into a definitive agreement to acquire
Texas-based TrustComm Inc., which will enable OneWeb
to offer its Low Earth Orbit (LEO) network and connec-
tivity services to U.S. government clients and TrustComm
customers.

Based at the highly secure Ellington Joint Base in
Houston, Texas, TrustComm was established in 1999
as a provider of managed satellite communications and
professional services to commercial organizations and
governments. TrustComm offers services ranging from
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broadband Internet access, VolIP and voice, video confer-
encing and data communications for business continuity
to emergency response, tactical field deployment, and
temporary use.

“OneWeb’s acquisition of TrustComm underpins our
strategy to rapidly scale satellite communications service
to the U.S. Department of Defense and other government
agencies as they look to integrate high throughput, low
latency solutions to meet new connectivity demands,”
said OneWeb’s Head of Government Services Dylan
Browne. “We are excited to have TrustComm join our
team and leverage their strong reputation providing the
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remote communications our customers want, particular-
ly in Alaska and the Arctic,” he added.

Under the terms of the agreement, a newly acquired
proxy subsidiary of OneWeb will be led by TrustComm
CEO Bob Roe and focus on introducing OneWeb’s enter-
prise grade network services to customers. Terms of the
transaction are confidential, and it is expected to close in
2021, subject to customary closing conditions including
regulatory approvals.

“The TrustComm team is thrilled to be joining One-
Web at the dawn of this new era of satcom services.
TrustComm’s heritage and customer-focused support
teams will enable us to expand the portfolio of services
we offer and allow us to pursue new opportunities. This
is an exciting development and we look forward to tak-
ing our government business to new heights in the com-
ing year,” said Roe.

OneWeb will offer DoD and other government cli-
ents a new suite of services with network speeds up to

195 Mbps, lower latency, smaller and more compact
multi-orbit user terminals and built-in network manage-
ment tools providing substantial economic savings over
traditional GEO sales models.

The acquisition follows the successful demonstration
of OneWeb’s turnkey satellite-based communications
system to the DoD in March of 2021, with data rates
up to 500Mbps at latency levels as low as 32ms. The
demonstration also illustrated the seamless handover
of connectivity between multiple LEO satellites as they
passed overhead.

Designed to provide organizations and governments
with truly global and resilient connectivity services, One-
Web’s solution will feature a network of 648 Low Earth
Orbit (LEO) satellites, global gateways and air, maritime,
and land user terminals. In late 2021, OneWeb will be-
gin providing commercial services across the Arctic and
expanding to global coverage in 2022. -
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SatService Founder Michael Ulbricht
Transitions to Senior Consultant

Steisslingen, Germany, June 1, 2021--SatService’
Founder Michael Ulbricht has trasition from his posi-
tion of Managing Director to Senior Consultant effective
June 1st, 2021. He will be succeeded by his co-Managing
Director Wilfried Megger, who will now take over the

: reins of the
company.
j Ulbricht’s
transition
coincides
§ with the
i 25th  anni-
mm Vversary  of
the com-
pany he
founded in
1996.7We
all look back
on our joint
successes
¥ with joy,
pride and
gratitude.
Michael Ul-
bricht found-
ed the com-
pany, built it up and made it into what it is today: an

Michael Ulbricht

innovative and reliable partner for all users and providers
of professional ground-based satellite communication.
His transistion was previously planned in 2019 when
when he brought in a co-managing director Wilfried
Megger and sold his shares in SatService to Calian Group
Ltd.,” his staff said in a statement.

“Michael Ulbricht has been an excellent leader for his
staff, a steadfast partner in business and wonderful am-
bassador for SatService and Calian,” said Patrick Thera,
President Advanced Technologies, Calian. “We wish him
all the best and are grateful for his continued support
as he changes his focus to help us with strategic initia-
tives. Since acquiring SatService in April 2019, their or-
ganization has thrived on the leadership of Michael and
Wilfried and we have had opportunities to combine our
satellite communications capabilities for even further
growth. This is just the beginning of a new era for our
combined organization under Calian,” he added.

“As a senior consultant, he will continue to serve the
company, the partners and the management as an im-
portant and competent contact person with all his knowl-
edge and experience. We are looking forward to continu-
ing our successful cooperation.” concluded the company
statement. i
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Ryan Reid Appointed
President of Boeing
Commerical Satellite
Systems International

El Segundo, Calif.,, May 24,
2021--Ryan Reid has been appointed
President of Boeing Commercial Sat-
ellite Systems International. In this
role, Reid
oversees
the strate-
gy, integra-
tion and
execution
of Boeing’s
commer-
cial satel-
lite  busi-
ness and is
responsible
for general
manage-
mentofallBoeingcommercialsatellite,
groundsystem and services contracts.

Prior to this role, Reid led the
development of the 11-satelite O3b
MPOWER program for Boeing cus-
tomer, SES. Previously he served as
director of Space Systems Architech-
tures at Boeing and has engineering,
managment and program leadership
roles accross both commercial and
governmentsatellite businessesduring
his over 20 years with the company.,

Reid holds a Bachelor of Science
degree in electrical engineering from
the University of California at River-
side and a Master of Science degree
in electrical engineering from the
Univesity of Southern California..

Ryan R.eid

Ksenia Drozdova Elected
Director General of
Intersputnik

Moscow, Russia, May 23,
2021--Ksenia Drozdova, Deputy
Director General for Business De-
velopment of Russian Satellite Com-
munications Company (RSCC), was
elected Director General of the Inter-
sputnik International Organization
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of Space Communications (IOSC).

The decision was passed at the
joint 49th session of the Board
and 23rd session of the Opera-
tions Committee of the Intersput-
nik International Organization of
Space Communications (Intersput-
nik 10SC), held from April 5 to
May 14, 2021 in a remote format.

Drozdova was nominated to
the post of Director General by the
Ministry of Digital Development,
Communications and Mass Media
of the Russian Federation (Minis-
try). In this respect, the Ministry
expressed confidence that Drozdova
being elected the Director General
of Intersputnik would ensure stable
operation and further development
of the organization. Sixteen orga-
nizations acting as the members of
the Board of Intersputnik 10SC and
on behalf of the Members, and 19
organizations members of the Op-
erations Committee took part in
the voting for the Director General.

As Director General of the inter-
national organization, Ksenia Droz-
dova will head the Directorate — the
permanent executive and administra-
tive body of Intersputnik — and will
be engaged in the further develop-
ment of the organization. Intersput-
nik 10OSC will continue the policy of
strengthening ties and coordinating
interaction both within the system
of international organizations and
with regional telecommunication
organizations.  Intersputnik  also
plans to actively develop its own
space fleet, including in the virtu-
al network operator (VNO) model.

“Our priority is to provide peo-
ple of the Intersputnik member
states with convenient access to all
satellite-based services: from B2B
solutions to end user communication
options,” said Ksenia Drozdova.
“The members of our organization
have satellite fleets in different orbits
— low, medium, geostationary — and
the service areas of their spacecraft
cover the entire globe. | believe that
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Intersputnik will use all advanced
capabilities of the constellations
in any type of orbit to provide the
most modern services and eliminate
the digital divide around the world.”

Founded in 1971 wunder the
Agreement on the Establishment
of the Intersputnik International
System and Organization of Space
Communications, Intersputnik is
an international intergovernmen-
tal organization headquartered in
Moscow. The organization’s mis-
sion is to contribute to the consoli-
dation and expansion of economic,
scientific, technological and cultural
relations using satellite telecommu-
nications, video and audio broad-
casting and to support cooperation
and coordination of the efforts of
the member countries aimed at de-
signing, procuring, operating and
expanding an international satellite
telecommunications system. Inter-
sputnik can be joined by the Gov-
ernment of any state that shares
the principles of Intersputnik’s
activity. Today, the organization
has twenty six member countries.

Intersputnik’s core activity is
to make available to interested
customers the world over geosta-
tionary satellite capacity used to
offer a full range of satellite tele-
communications services. At pres-
ent, Intersputnik provides access
to satellite resources of major sat-
ellite telecommunications systeTs.
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Impact of Global Pandemic on
Maritime Connectivity Market Reflects
Stark Contrast between Sectors

pects for Maritime Satellite

Communications,” Eurocon-
sult, the world’s leading author-
ity on space and satellite-based
applications markets, quantifies
the heavy impact of the Covid-19
pandemic on satellite services for
the maritime market. With in
depth detail on maritime com-
munications market dynamics
today and over the next ten years,
the research highlights coming
opportunities for consolidation
and how non-geostationary orbit
(NGSO) satellite constellations
will change the playing field.

There was a surprising dispar-
ity in the effect of the pandemic
on various sectors of the market.
Demand for satellite connectivity
for cruise ships plummeted with
an 80 percent reduction in active
VSATSs compared to the previous
year. However, the demand for
satellite connectivity for the mer-
chant shipping industry remained
strong, driven by increased need
for crew welfare due to quaran-
tines and longer times at sea be-
cause of Covid-19 restrictions.
Merchant shipping remains the
largest segment of the maritime
connectivity market, generating
nearly half of the total maritime
VSAT service revenue with $584
million in 2020.

Other sectors discussed in
the maritime connectivity report
include leisure vessels, oil and
gas offshore, and the commer-
cial fishing industry. The former

I n its latest report, titled Pros-

two suffered from the pandemic
with lowered revenues however,
the market for connectivity ser-
vices for fishing vessels grew by
six percent. Euroconsult forecasts
that the fishing industry has fur-
ther growth potential for mobile
satellite services.

With the entire value chain se-
verely impacted by the losses in
the cruise, leisure, and offshore
markets, 2020 was a year of re-
structuring for many satellite ser-
vice providers.

*“2020 was a challenging year
for the Maritime Connectivity
market,” said Xavier Lansel, Se-
nior Consultant at Euroconsult
and author of the report. “As ser-
vice providers lost market share,
several entered into the process of
reorganization or reshaped their
market approach. As a result, we
expect to see consolidation and
M&A deals in 2021.”

The report includes projec-
tions through 2030, with stabili-
zation expected in the near term
to be followed by growth. The
coming NGSO broadband con-
stellations are expected to play a
major role in maritime connectiv-
ity. Based on newly revealed plans
from several NGSO constellation
operators, Euroconsult forecasts
that these new
entrants  will
capture half of

Prospects for Maritime Satel-
lite  Communications addresses
the market dynamics that impact
the entire value chain includ-
ing both maritime VSAT service
providers as well as satellite op-
erators. It delves into the strate-
gic issues, regulations, and tech-
nologies that are driving change
and forecasts pricing and revenue
expectations for each of the five
market segments.

Now in its tenth edition,
Prospects for Maritime Satellite
Communications is available for
download from the Euroconsult
store: https://digital-platform.eu-
roconsult-ec.com/ %

Read the latest news, anaylisis, market

the market for trends, executive moves and many more at:

leased capaci-
ty by 2030.

www.Satellitemarkets.com
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STOCK INDEX

The Satellite Markets 20 Index™

Price Change
Company Name Symbol Price June 3 52-wk Range Last Month ~ From Jan 15
Satellite Operators
Thaicom Public Company Limited THCOM.BK 12.10 3.74 12.50
Eutelsat Communications S.A. ETL.PA 10.24 7.98 11.01
APT Satellite Holdings Limited 1045.HK 2.59 1.70 2.95
Echostar SATS 27.88 19.75 85858
SES S.A. SES.F 6.55 5.54 8.55 -14%
Satellite Manufacturers
The Boeing Company BA 250.32 141.58 278.57
Maxar Technologies MAXR 33.65 13.70 58.75 -15% -32%
Lockheed Martin Corporation LMT 387.35 319.81 417.62
OHB SE OHB.DE 35.85 BB 49.85 -19%
Honeywell International Inc. HON 229.2 137.53 234.02

Equipment Manufacturers

C-Com Satellite Systems Inc. CMLV il 2.00 4.48 0%
Comtech Telecommunications Corp. CMTL 24.75 12.96 30.40 2%
KVH Industries Inc. KVHI 14.25 7.38 15.29
ViaSat Inc. VSAT 53.97 29.82 61.35
Gilat Satellite Networks Ltd. GILT 10.31 4.80 22.69 2%

Service Providers

DISH Network Corporation DISH 44.89 22.51 47.05
Globalstar Inc. GSAT 1.20 0.29 2.98 -1%
Orbcomm Inc. ORBC 11.16 3.32 11.55
Sirius XM Holdings Inc. SIRI 6.38 4.95 8.14
RigNet Inc. RNET 9.60 0.82 11.19

The Satellite Markets 20 Index™ is a composite of 20 publicly-raded satellite companies
worldwide with five companies representing each major market segment of the industry: satellite
operators; satellite manufacturers; equipment manufacturers; and service providers. The base
data for the Satellite Markets Index is January 2, 2008 - the first day of operation for Satellite
Markets and Research. The Index equals 1,000. The Satellite Markets Index™ provides an
investment benchmark to gauge the overall health of the satellite industry.

INDEX Index Value Percentage Change Percentage Change

Index Value June 3, 2021 last month since Jan 15 2021
Satellite Markets 20 Index™ 2,898.34
S &P 500 4,195.85

® 2010-2021 Satellite Markets and Research, Satellite Executive Briefing and the Satellite Markets Index™ are trademarks of
Synthesis Publications LLC. Synthesis Publications LLC is the owner of the trademark, service marks and copyrights related to
the Index. This newsletter does not constitute an offer of an investment product. Satellite Executive Briefing makes no
representation regarding the advisability of investing based on the information provided in the Satelite Markets Index™. All
information is provided 'as is' for information purposes only and is not intended for trading purpose or advice. Neither Satellite
Executive Briefing nor any related party is liable for any informational error, incompleteness or for any actions taken based on
information contained herein.
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VITAL STATS

Global pay TV subscribers by country (million)
1200.0
1000.0
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0.0
2010 2020 2021 2026
u Others 262.1 370.5 373.1 393.3
= Germany 20.2 25.2 25.0 23.8
m Russia 25.1 42.0 42.1 40.0
= USA 104.8 79.5 75.0 63.9
® India 116.1 159.7 164.1 180.7
= China 194.5 327.2 325.3 317.5

Global pay TV revenues for 138 countries peaked in 2016 at $201 billion. Revenues will fall to
$143 billion in 2026 from $173 billion in 2020 - despite the number of Pay TV subscribers rlsmg

by 15 million according to Digital TV Research
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