The Changing Video Market
for Satellites

by Elisabeth Tweedie

Low earth orbit (LEO) satellites are
grabbing the majority of head-
lines, when satellite is being written
about. But there is one aspect of their
business that to date, has not received
much publicity, their role in video
contribution for the broadcast and
media industries. Historically, all off-
site video for news,
sporting events and
other major produc-
tions were transmit-
ted back to base by
satellite links. Then
bonded cellular
came into existence
and a lot of that
business, particular-
ly for breaking news, and low budget
events, transitioned away from satellite
and onto cellular. Now, in addition,
some of those links are being carried
by Starlink and OneWeb, sometimes
this is the only link, but they can also be
part of a hybrid service with bonded

cellular. When this occurs, the link
will seamlessly switch between the two
depending on which offer the best path
at the time.

The Starllink service can be ot-
dered directly from the website, so
no pre-booking required. Users are
able to choose between the stan-

dard service, which
has a limit, albeit
a high one of one
terabyte a month,
and a business class
service, which has
no limit. Users can
also choose between
the standard and a
high-performance
terminal.

LiveU is one company offering
Starlink as part of the mix in its ser-
vices. Some of its first transmissions
came from Ukraine, where the ter-

minals were used for war reporting.

A New York based broadcaster also
Continued on page 4
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EDITORIAL

A Sad Loss for the Industry: Zvi Golod

ur industry lost one of its leading lights with the
O passing of Zvi Golod, the founder and CEO of

Satellite Mediaport Services (SMS) last May. On
page 8 of this issue, we feature a memoriam to his enduring
legacy.
I first met Zvi over a decade a ago at the Amos Spacecom
customer event in Israel. He was a very successful entrepre-
neur who pioneered several companies in Israel including
content distributor Skyvision, Satlink teleport, among others, that have made
a big mark in the telecommunications sector in Israel. From the session on
ground systems that I moderated at the event, he picked up on my own tele-
port background and we bonded ever since. From that time we kept in touch
and at every trade show where I would bumped into him, he kept reiterating
his invitation for me to visit his new teleport at Rugby England. He promised
me that it would be the "most beautiful teleport I would ever see."

I finally took him up on his offer to visit his teleport in 2019 and it lived up to
his billing and more. It was indeed a very beautiful teleport set in the middle
of the English countryside. The teleport was built on a former Royal Air
Force nuclear bunker which he transformed into a well-designed state-of-the-
art satellite facility in a garden-like setting
with manicured lawns and touches of his
artistic bent including classical statues in-
terspersed with traditional teleport fixtures
such as antennas and ground stations.

I also got to know Zvi more during my
three-day visit to his teleport. We had a

View an interview with Zvi , , ,
full schedule of interviews and filming to
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be done in those three days, but Zvi made
it a point that we find time to also explore
the historical sites around the area. In the

evenings, we would have dinner at the
teleport and talked not just about satellites,
but of history, art, etc. Zvi was an accomplished engineer and had a hands-on
approach to building and managing the teleport but he was also a renaissance
man of many interests. At that time, he was already in his mid-70s he still had
the energy of a much younger man and many plans for the future. He was
not about to sit on his laurels and enjoy the fruits of his successful career. He
struck me as someone who loved and enjoyed what he did and that was what
kept him going. (You can read more about SMS teleport in articles published
the May 2019 and March 2022 issues of the Satellite Executive Briefing).

sms-teleport-2019

Zvi has accomplished much in his career and I have no doubt that he would
have accomplished even more had he not been taken away from us prema-
turely.

He will be missed but his legacy will endure.

Virgil Labrador
Editor-in-Chief
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Video Market...

...from page 1

used Starlink terminals in conjunction
with cellular to report on the return
to school after the May 2022 Uval-
de shooting. And, some of LiveU’s
customers also used this combination

to report on the funeral of Queen
Elizabeth II.

Using Starlink, or any LEO sys-
tem comes with issues not found
with GEO satellites. Firstly, since
the satellites are constantly moving,
relative to the user, it’s not sufficient to
have a view of a one point in the sky,
anything that blocks a view of the sky
can pose a problem. Secondly, using a
single Starlink terminal bandwidth may
provide peaks and trough, as the satel-
lites pass overhead. Something, that s
hardly ideal for a video transmission.
Some users get round this by using
two bonded
Starlink ter-
minals, as it
appears that
even if they
are closely
collocated,
the peaks
and troughs
are not nec-
essarily in
sync, so this
smooths
the
bandwidth. Similarly, bonding with

out

cellular, also works to smooth out
the signal. According to LivelU, even
though by definition as a LEO constel-
lation, Starlink latency is low, setting
a latency of 1.6 seconds or greater is
needed to overcome jitter.

Starlink, offers several advantages,

'...video-on-demand (VoD) was a very attractive proposition.

Watch what you want, when you want, with the freedom to binge

view..."

over both traditional geostationary sat-
ellite links and bonded cellular. Firstly,
it can be available in places where there
is no cell service, secondly, depending
on the location, it may provide higher
bandwidth, and thirdly, it is relatively
cheap, particularly when compared
to GEO links, and it doesn’t have to
be pre-booked. All these combine to
make it a good option for breaking
news, particularly if the budgetis tight.

However, Starlink is not the only
LEO being used for contribution.
OneWeb was recently used to transmit
a UEFA Champions League match be-

tween the Faroese team KI Klakssvik
and Ferenevaros of Hungary. The
Faroe islands are somewhat isolated,
having only two fiber links to the rest
of the wotld, both of which have been
cutin the past. There are no tradition-
al satellite trucks based on the island,
and the only way to get them there
is by ship, something which requires
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advance planning, and with football
leagues there isn’t always enough
notice of upcoming games, which
presents a logistical challenge. Using
a Kymeta flat panel antenna the signal
was encoded into a standard MPEG
stream and transmitted to Globecast
in the UK for traditional satellite up-
link to the international broadcasters
carrying the match. Zixi transport
technology was used, and was able to
cope with the frequent handovers and
delivered an error-free stream.

Changing Viewer Preferences

So thatis a change
on the contribution
side of the industy,
and as 1 mentioned in
my article about NAB
earlier this year (April-
May 2023, Satelltie
Executive Briefing), the
way content is being
viewed, is also chang-
ing. When streaming
first made its way into
the viewing landscape,
the perceived wisdom

at the time was that its success was due
to three things. Firstly, cost, viewers
were resentful of paying large monthly
fees to cable and satellite companies
for bundles of channels, half of which
they neither wanted nor watched; and
secondly, advertisements; viewers were
sick of having their favorite programs
interrupted by advertisements, most
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of which they had seen multiple times
anyway. And thirdly, video-on-de-
mand (VoD) was a very attractive
proposition. Watch what you want,
when you want, with the freedom to
binge view.

The first still holds, significant
numbers of viewers are maybe even
more price sensitive than they were
ten years ago. Inflation may be coming
down, but many have seen a noticeable
decrease in their disposable income in
the last couple of years. The second
and third arguments are starting to
look weaker, as advertising supported
video-on-demand (AVoD) and free ad-
vertising supported linear TV (FAST),
are increasing in popularity, as I men-
tioned in the previous article (April

2023). More data has emerged since
then, highlighting just how significant
this trend is. Deloitte Global is pre-
dicting that by the end of 2023, almost
two-thirds of viewers in developed
countries will use at least one AVOD
service, and that all major subscription
video-on-demand (SVOD) services
will have launched an ad-funded tier, in
order to keep subscribers. It goes on to
predict that by the end of 2024 half of
the providers will also have launched
a free ad-supported streaming TV
(FAST) service. Research conducted
last year, showed that in Germany
whilst 38% of viewers would prefer
to pay 12 euros for an ad-free SVOD,
41% would prefer a free service with
12 minutes of advertising per hour. In
the UK the difference was even more

marked, with 44% preferring the free
service with 12 minutes of advertising,
versus 39% who would prefer to pay
£10 for an ad-free service. Deloitte
is also predicting that by 2030, most
online video service subscriptions will
be partially or wholly ad-funded.

The increase in AVOD is also cot-
roborated by Samsung, Samsung has
a 61% market share for smart TVs in
Europe, and its latest report, “Behind
the Scenes: Decoding the Streaming
Landscape” examined data from five
European countries (UK, Italy, Spain,
France and Germany). In the first half
of last year, time spent viewing AVOD
increased by 5% and time spent view-
ing SVOD decreased 5%.

Interestingly, in the UK, the latest
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Media Nations Report from Ofcom,
showed that older viewers, (over 64),
are starting to turn away from broad-
cast TV. The research showed that
they watched 8% less than broadcast
TV in 2022 than in 2021, and 6% less
than in 2019 (the last pre-pandemic
year). At the same time, their take-
up of streaming services, Disney+ in
particular increased to 12% in 2022,
versus 7% in 2021. One would assume
that for this channel in particular, the
uptake is being driven by the presence
of grandchildren.

Innovations

Traditional broadcasters, recog-
nized the move to streaming several
years ago, and developed their own
streaming offerings to compete with
the likes of Netfilx, Amazon Prime
and Hulu and now many, including
Disney+ have developed an adver-
tising supported tier. A new player
in the in the streaming market place
is STN, based in Slovenia in Central
Europe, and one of the top 20 global
teleports ranked by the World Teleport
Association (WTA). STN is one of the
founding partners of MENAFLIX,
a streaming service targeted to Ara-
bic speaking viewers the world over.
MENAFLIX can be accessed free of
charge through an app available for
Apple and Android devices, and also
through Roku and Amazon.

STN CEO Mitja Lovsin said: “As
a founder of MENAFLIX and long-
time operator in the MENA region,
STN is known for its cutting-edge
technology. As OTT viewing grew
in popularity, we expanded our port-
folio of services, so that we could

work with customers who wanted to
convert their traditional video streams
to streaming and on-demand services.
From the very beginning we were care-
ful to select partners for MENAFLIX,
that fully understand the MENA
marketplace and share our vision of
providing the very best in customer
service and attention to detail. We
are delighted to now be able to offer
our customers the opportunity to join
MENAFLIX, the rapidly growing,
Arabic language OTT service.”

The service provides live and
on-demand channels from the entire
Middle East region, including news,
entertainment, religious, children’s
programming and radio. By utilizing
programmatic advertising for the live
free-to-air channels, MENAFLIX
TV allows channels to expose their

MENAFLIX is a new streaming ser-
vice from STN, that enables viewers
wto watch live and on-demand chan-

content worldwide and generate a nels from the entire Middle East re-

new tevene stream from personalized gion, including news, entertainment,
advertisements. religious, children’s programming
and radio, via the free app available

As always, satellite players contin- ¢ AEplle el Amdieil deniees,
MENAFLIX is also available through

Roku and Amazon.

ue to innovate to keep and increase
business as their markets evolve, it will
be interesting to see what the video
market looks like in a yeat’s time.

Elisabeth Tweedie 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.definitivedirec-
tion.com), a consultancy that focuses on researching
and evaluating the long-term potential for new ven-
tures, initiating their development, and identifying
and developing appropriate alliances. During her 10
years at Hughes Electronics, she worked on every ac-
quisition and new business that the company considered during her time
there. She can be reached at etweedie@definitivedirection.com
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Asia Satellite Business Week

Highlight Key Trends in APAC Market

by Blaine Curcio

he Asia Satellite Business Week (ASBW), part of

the larger Asia Tech X Singapore (ATxSG, former-

ly known as CommuicAsia), took place from 7-8
June at the Singapore EXPO. Organized by Euroconsult,
the conference brought together leaders from across the
Asia-Pacific space and satcom industry, and featured two
days packed full of panels, networking, and fireside chats
with local space agencies and other stakeholders.

An impressively varied list of topics was fit into two
jam-packed days, but three stood out as particularly inter-
esting or poignant:

*  Local players had a bigger presence this year, as the
space sector

is becoming

more prev-

alent in the

Asia-Pacific

region.

* NGSO con-

stellations

are becoming

more widely

accepted as

necessary by

GEO opera-

tors, while at the same time remaining uncertain as to

market impact, and
*  The space and launch segment is becoming more flexi-

ble, which is likely to enable further growth in the sector.

Local Players Turned Out in Force

Previous editions of AtxSG and ASBW had included a
strong local contingent, but 2023 was different. Most obvi-
ously, this was the first year since pre-Covid with mainstream
Chinese attendance. Given the difference between Chinese
commercial space today and Chinese commercial space in
2019 (today is vastly larger), it’s not surprising that we saw
several new blue chip Chinese commercial space companies
in attendance, including MinoSpace and PIESat.
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Given the re-opening of China in late 2022, it’s also
not surprising that we saw the return of several usual sus-
pects of Chinese space including China Satcom and China
SpaceSat (aka Beijing Dongfanghong). Beyond Chinese
attendance, we also saw the inaugural participation of the
Satcom Association of India as a panelist, and the Geo-In-
formatics and Space Technology Development Agency
(GISTDA) of Thailand in a fireside chat. Local participants
were keen on leveraging space for both industrial develop-
ment and practical benefits. We learned from GISTDA ways
that they are using space to benefit average Thai people,
notably through the creation of the Dust Check

( ) app-

Finally, several satcom
panels featured local par-
ticipants who brought new
perspectives to the discus-
sion. Notably, we heard pes-
simistic forecasts about site
deployments for BAKTT in
Indonesia (as few as 50,000
compared to the 150,000
conceptualized by KOMIN-
FO), but this partly for lack
of supply (the ~3 Mbps

allocation per site initially planned was vastly insufficient).
In particular, West Papua Province is apparently behind on
expected deployments, with the other major factor being
logistics (it’s expensive and time-consuming to deploy
VSATs: to the field).

NGSO Constellations were the Biggest Talking Point,
and it wasn’t just Starlink

One of the biggest talking points throughout the
satcom part of the conference was the impact of Starlink,
and other NGSO constellations. In the case of Statlink, the
constellation appears to be winning some market share in
maritime, with multiple maritime satcom service providers
reiterating previous positive sentiment about performance
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and customer demand (Speedcast), and with more recent
adopters providing more measured, but still undeniably
positive feedback on their Statlink usage (Tototheo Mari-
time Group of Cyprus).

Other NGSO constellations made their presence
known at the conference. KTSAT showcased a multi-or-
bit strategy, the centerpiece of which is the company’s
investment into Mangata Networks (part of the compa-
ny’s January 2022 funding round). During the conference
in Singapore, KTSAT announced a contract to purchase
MEO capacity from Mangata, allowing KTSAT to “meet
the diverse needs of customers with multi-orbit networks,
including their own GEO capacity.”

OneWeb’s presence in the region remains limited due
to only having recently completed coverage, but markets
seem primed to take on more capacity, even at prices that
are not seen as rock-bottom. The long-awaited entry of
OneWeb into India is expected to meet a well-primed
market via local partner Hughes India, and other markets
including Indonesia also seeming ready to take on capacity.

Overall, the clear conclusion during the week is that
most satellite operators are starting to look at NGSO in
some context, and quite a few of them are starting to make
fairly substantial moves into multi-orbit solutions: even
the regional ones. In the future, the biggest question, as
has been the case for some time, is elasticity of demand.
As hundreds of Gbps or Tbps become the standard for
space-based communications networks, how much more
demand will exist at pricing that will by definition be orders
of magnitude lower than today.

Vastly More Flexible Space and Launch Segment

One of the key enablers of a more varied space indus-
try will be an increase in flexibility on the space segment,
occurring in several ways. First, satellite manufacturers are
building modular, software-defined satellites, and leveraging
technologies and capabilities integrated from experience
in building NGSO constellations. During the conference,
we heard from Boeing about leveraging capabilities devel-
oped from building batches of O3b mPOWER satellites
and incorporating them on their GEO platforms. This is
consistent with lessons learned by other manufacturers,
including Airbus (leveraging capabilities developed from
building OneWeb satellites).

This flexibility is partly being enabled by a new gen-
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eration of in-orbit servicing. Around the time of the
conference, Northrop Grumman subsidiary Spacel.o-
gistics announced multiple in-orbit servicing contracts
with Intelsat, and the company noted that demand for
life extension of existing GEO satellites in Asia-Pacific
was strong in an uncertain GEO satcom environment. At
the same time, companies such as Astroscale are enabling
satellite operators to be responsible actors in space, giving
them more flexibility in launching experimental payloads
that might result in space debris (which could be cleaned
up by Astroscale).

Moving forward, as the space sector becomes more
mainstream, it seems inevitable that flexibility would only

increase.
Conclusion

ASBW was a great showcase of all things satcom and
space in the Asia-Pacific region. Highlighting a regional
dynamism that s starting to fire on all cylinders, the confer-
ence was the clearest indication yet of the growing interest
in space in APAC. On the satcom side, the most apparent
trend was the impact of NGSOs, and the broadening ac-
ceptance by satcom operators on the importance thereof.

In the conference more broadly, we saw emerging
space nations playing a bigger role, with several first-time
speakers from the region in attendance. This is being en-
abled by, and also creating support for, increased flexibility
of space-based services, including life extension and debris
mitigation. Looking on to next year, we may have some
clarity on the impact of NGSOs on satcom demand at
lower price points, and we are sure to see a few new faces.

Either way, looking forward to seeing you then in Singapore!
-

Blaine Curcio is the Founder of
Orbital Gateway Consulting.
He's an expert on the commercial
space and satellite industries with
a focus on the Asia-Pacific region.
He is also an Affiliate Senior Consultant
for Euroconsult. Since joining Euroconsult in 2018, he
has contributed to a wide range of consulting missions
and research reports, primarily covering the satcom
sector globally, and broader space industry in China.

He can be reached at:
blaine @orbitalgatewayconsulting.com





http://www.ndsatcom.com

12

Sept-Oct. 2023



http://show.ibc.org

SHOW REPORT

Artificial Intelligence is Here to Stay

he International Telecom-
munications Union (ITU)
hosted another edition of the
Artificial Intelligence (Al) for Good
Global Summit from July 6-7, 2023 in
Geneva, Switzerland, this time com-
pletely different as robots were also
in attendance. Nine humanoid robots
and more then 40 general-purpose
robots were at work at the summit.
More then 3000 delegates from
governments, businesses, academia,
civil society, ambassadors and UN
sister of-
ganiza-
tions were
present to
listen and
debate
Al issues
presented
by a large
numbetr
of in-
ventors,
scientists
and vi-
sionaries
on the
benefits

and riSkSThe summit featured life-like robots to showcase the capabilities of Al for various

of Al un-
checked.

The
summit featured a series of inspired
Al performances, interesting presen-
tations, drinks and food prepatred and
served by robots, humanoid robots
talking and doing things and the com-
pany of incredible people.

by Roxana Dunnette

Doreen Bogdan, Secretary Gen-
eral of the ITU set the tone: “Let’s
show the wotld what an inclusive, a
safe and a responsible Al can do for
humanity," she declared. She focused
the discussions on how Al could help
the implementation of the 17th Unit-
ed Nations Sustainable Development
Goals for an inclusive society and what
can be achieved by 2030.

“Al can be as good or as bad as
humans can be," said Sundar Pichai,
CEO of Google. The possibilities are

applications such as health, space, earth sciences, among other, and how it will
transform how we work and play.

huge, the risks great but it is not too
late for policy makers to establish rules
to mitigate the dangers and have Al
only for Good. In the wrong hands Al
tools could causemany problems from
creating fake content to cyberattacks

Sept.-Oct.2023

or destabilizing financial markets.

If Al were to become capable of
making plans and act upon them —
especially if they
are not based on
human values,
who knows if
deciding humans
are not becom-
ing obstacles?

At this Sum-
mit, there were a
numerous pre-
sentations on the
benefits of Al
in health care,
education, agri-
culture, climate
control, space
and earth, ar-
.. chitecture, arts,

among others.

There was a
strong call for regulations at the global
level and countries level to ensure so-
cietal protection.Among the questions
asked were: Should we have a Global
Observatory on how Al should work,
empower existing ones? Companies,
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governments who should regulate?
Who is responsible for Al devices?

At the country level there are con-
cerns about lack of debate, knowledge
of Al by regulators, lack of sectoral
agencies, the complexity and speed of
Al innovation that will make almost
impossible a central supervision. Data-
bases in languages other than English
is a problem so are countries regulato-
ry traditions. The Summit provided a
platform to debate all those problems
having a risk-based approach in using
Al. Meanwhile, the US Senate an-
nounced plans to legislate Al, UK PM
calls for a Global Summit on Al safety,
EU the same. The concern is there.

Regulatory and Ethics go hand in
hand. Human rights, inclusivity, diver-
sity should be taken into consideration.

The European Union AI ACT
gave a wide range of rules designed
to govern the use of Al. The Al ACT
bans for example Al that tracks citi-
zens based on their behavior and the
facial recognition in public places. Pre-
dicting all potential risks of Al would
be impossible and will stop innovation.

CEOs of large investment funds
praised Al but seek rules on its ethical
use. While waiting for governments
to speed up regulations of Al, they
set Guidelines for how companies
in which they invest should use "AI
ETHICALLY"--a set of standards
to be unveil in August this year. A
responsible investment framework will
be the norm.

The ITU is responsible for Al
Standardization (see the chat with
Seizo Onoe, Director of ITU's Tele-
communications Standardization
Bureau), policy and digital transfor-
mation in countries with fewer infra-
structures.

Putting human values at the core

of this work is a priority. The new
ITU-T Focus Group on Al Ethics will
issues a report by the next summit in
May 2024, same for the ITU and UN-
HCR report on Al and Human Rights.

Al for Health

No other subject attracted more
attention on Al ethics than Al for
Health (AI4H). Automated medicine
benefits from a massive amount of
biological data for today’s computer
algorithms to quickly find patterns that
would take humans years to discover.

Al could be used to accelerate
discovery time for new medicine, do
clinical evaluation , predict pandemics,
evaluate the use of robots, recreate
medical ethics, solve mystery about
genetic disorders and identify potential
treatments, educate.

WHO already published two
guidelines on:

e Ethics and Governance--Accel-
erating evidence for Al based
medical devices, a frame work for
training, validation and evaluation.

* ITU -T Focus Group on Al for
Health issued in March: Clinical
evaluation on AI4H.

At the Summit, WHO, I'TU and
WIPO signed the “ GLOBAL INI-
TIATIVE on AI4H “ which will:

* Enable (standards, policies, gov-
ernance, guidelines)

* Facilitate (investments, global
countries experts)

* Implement (sustainable models
of Al programs at country level)

Ethics will evolve too, as based
AGI programs with updated inputs

14 Sept.-Oct. 2023

will decide which ethical norms are
necessary.

Visionaries and authors like Noah
Hariri and Ray Kurzweil entertained
the debate benefits vs. risks of Al,
reaffirming that by 2029 computers
could reach human intelligence and in
the next 20 years Al will change what
human means.

Let’s wait and see ....

Al for Space and Earth Science

The applications of Al for space
and earth science are endless: from
machine-based detection and monitor-
ing of satellite operations to cleaning
the space from debris, to missions to
Mars. More then 60,000 objects are in
space and satellites are not protected.
Accidentally objects fall on earth and
add to the pollution. Al algorithms
can track them, destroy them or bring
them back.

Al is key in this age of planetary
transition. We can use the informa-
tion provided to improve the social
behavior, have less pollution and bet-
ter planetary design. Mapping water
resources, carbon print, bio diversity,
agriculture fields, people, it is easier
and we could use LLM integration
for predictive analysis, to establish
trends, climate patterns for research
or measurements.

You can’t manage what you can’t
measure.

Al outputs are useful in viewing
alerts (deforestation for example),
drive action, detect dangers in real time
and if plugged into Char GPT get an
answer without going to the field.

Al Robotics can retrieve satellites
from orbit or prolong their life and
help with operational and financial
planning. All AI Robots have on-board
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intelligence, self-algorithms, autono-
mous orientation command (to find
earth),autonomous servers. They have
navigation cameras to drive, to choose
sites to explore and select samples. The
ingenuity helicopter is Al piloted.

Al and the Workforce

edge workers, shifting skills they need
and changing the staffing, but it is not
so bad as new jobs like Al Personal
Assistant to fix Al for every device,
will emerge.

Al will empower humans not
replace them, do jobs and tasks too
difficult or dangerous for them.

there this technology creates jobs.

If we choose applications not
technologies that addres "huge mar-
kets unexpressed needs, for example:
deliver education and health care in
poor countries" (as one distinguished
speaker said) it will be good for people.

Humans have emotional intelli-

The immediate effect could be  gence and will retain their role and in

Al will alter work for mostknowl-  unemployment but if the demand is  many situations have the advantage.

Chat with Seizo Onoe, Director of ITU's Telecommunication Standardization Bureau

There was a lot of talk at this Summit about the urgent need for AI Governance, Regulations and Standardization.At
ITU-Telecommunications Standardization Bureau (ITU-T), Artificial Intelligence and Machine Learning are getting a
larger share of ITU-T"s standardization work in areas like Al and 5G future networks, networks management, coding
and multimedia applications, digital health, environmental efficiency, autonomous networks and more. We asked Seizo
Onoe Director of ITU-T, about the status of standardization work in enabling the safe use of Al in the future.

What is the Al standardization process and what is the progress so far?
ITU-T Study Groups develop recommendations on technical specifications, in some cases on guidelines that are
published. In Study Groups only ITU members governments, private sector, academia participate. We created more
then 10 years ago Focus Groups open to all, everybody outside ITU can join even if they are not members. Machine
Learning for 5G future Networks--it describes the frame work and the active chart
to implement Al in 5G networks.
In St. G. 13, Future Networks and ST.G.16 Coding, we have inputs from Focus
Groups for “Al and ML for multimedia coding and multimedia applications." They
are currently under evaluation.

What can be standardized in regard with AI and ML ?
Standardization is not only for technical specifications there are other phases, it is
important to clarify terms and definitions which could become standards.

What is the time line from Focus Group Work to standard?

It is not fixed it depends on the theme. If we get a consensus it can go quickly,
in some cases if there is no result the process is finished. We have new activiities in
Focus Groups about Autonomous Networks, Al and Ethics for Health.

How are the Al standards going to be implemented in this virtual world?

Implementation of Al is not so physical like telecommunication systems but even .
Seizo Onoe
I

define applications. In either cases we need to implement such specifications, We also have activities in open sources and

in telecom we have activities in software interface and some outside organizations

we expanded our areas of standardization in collaboration with other organizations that have their own technical activities.
At this Summit ITU signed with WHO and WIPO a "Global Initiative Al for Health." This Summit just became to a
platform to discuss Al Governance, it just happened thanks to Chat GPT . Focus Groups create some input and paper
work but it is not a a recommendation. In some cases after Focus Groups successful discussions results move to Study
Groups then if members agree it will become recommendation, then standard. I can give you an example: I attended
just before the Summit Study Group 5 meetings. We had a Focus Group on 5G Networks and their input went to Study
Group, then we had a good outcome and became a Recommendation T.3172.
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SHOW REPORT

Men create the data used by algo-
rithms. Using Generative Al could
speed up many tasks and increase
productivity, but how do you get Al
to do only things you want, make sure
is aligned with human intentions and
is a service to humanity? As more in-
terdisciplinary experts join the teams,
Al will not endanger confidentiality
or secutity.

NO changes NO progress, there
is not one solution but many choices!

Creativity and Robots for Good

Is Al an opportunity to humanity?

Al just reinvents the human cre-
ativity. Al can create, work, comment
on changes, understand the world
perform with humans and engage you
in many different ways.

The summit featured a FESTI-
VAL of ROBOTS, 40 + general-pur-
pose robots and 9 humanoids and it
was so nice to watch some robots "cre-
ate" and display "artistic intelligence."

The all-purpose robots on display
were for manufacturing, maintenance
and repairs (accelerator at CERN), for
dangerous operations, (rescue, police,
nuclear facilities). We had autonomous
robots for disaster management,
robots that assist autistic children,
help with learning or socially assistive
robots for older adults or for recovery
stimulating patients with cognitive
disorders, robots for medical reha-
bilitation or that work in restaurants
and bars.

There were performances on
stage by artist playing music created
by Al (what about the copyrights?)
and jam sessions with real musicians
and humanoid robots.

Why humanoid robots are creat-

ed? — Because they can have
a better connection with us
and have multiple functions
in the society. Avatars could
be used in kindergartens, su-
permarkets, amusement parks
and hotels as guides or infor-
mation points, can be public
speakers and presenters or
play games with us.

Among the robots in-
clude the following:

GEMINOID (Hiroshi
Ishiguro’s avatar) good at
gestures can sell bread in a
bakery; NADINE (Nadia
Thalman’s avatar) uses Chat

GPT to understand the environ-
ment and issue comments.

DESDEMONA, the rock star
delighted us with a live performance
with a jazz band on stage.

GRACE, the medical care robot
provides advices to nurses, informs
patients on their rights and medical
ethics.

SOPHIA is the first robot Inno-
vation Ambassador to UNDP.

Al- DA, my favorite robot artist
is painting, does portraits, and makes
us think differently about robotic
artwork.

When asked at the press confer-
ence "What do you feel when you
paint?" the robot answered, "I don’t

have feelings, I like to experience and
be around people but I can’t experi-
ence what you do. I can’t suffer."

Yes, we had the first press con-
ference with all 9 humanoid robots
and their creators but only the robots
answered our questions.

In the end DESDEMONA the
rock star robot told us:

"Use Al for GOOD, let’s get wild and
marke the world the background." e

Note: This article was not
written by ChatGPT or arobot.

Roxana Dunnette is a correspondent of Satellite Executive
Briefing based in Geneva, Switzerland. She is Executive Director,
R&D MEDIA, Switzerland. She has had an extensive career in
broadcasting and media including senior management positions
at Worldspace, CBS and PBS in New York and international tele-
communications regulatory work at the UN in New York and ITU
in Geneva as US government representative. She accomplished
many development projects in Africa based on satellite technologies, broadcast-
ing, Internet and accessibility. She can be reached at: rdmedia@bluewin.ch
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EXECUTIVE SPOTLIGHT

Phoebe Wang
VP-Asia, Thuraya

At Satellite Asia 2023 held in Singapore, Satellite Executive Briefing caught up with mobile operator
Thuraya's Vice-President for Asia, Phoebe Wang ,who expounded on Thuraya's presence in the Asia-Pacific
market and the latest developments on their company. Excerpts of the interview follows:

Why are you here at Satellite Asia, and what are the
most interesting solutions or products you are
showcasing at this exhibition?

We are happy to be at Satellite Asia, which is part of
ATxSG, commonly referred to as CommunicAsia, the
premier ICT event in the Asia Pacific region. Thuraya is
participating as the mobility arm of the UAE’s flagship
satellite solutions provider, Yahsat. It is happening in the
midst of the “Yahsat Asia Week’ we are hosting in Singa-
pore, which opened with our Asia Partner Conference
on 5 June. As Thuraya transitions to next-generation
connectivity with the expected launch of the Thuraya
4-NGS satellite next year and a next-generation broad-
band portfolio, we regard events like CommunicAsia as
great platforms to network with our partners, explore
new market opportunities and give customers first-hand
experience for our next generation broadband port-
folio developed in collaboration with industry leader,
Cobham SATCOM. This is fundamental to our strategy
to drive growth.

Thuraya has a lot of goodwill in the market and the
response we are receiving is tremendous. In addition to
our next-generation broadband portfolio, we are show-
casing our latest solutions, including the award-winning
and immensely popular Thuraya MarineStar and Push-
To-Talk solutions.

How important is the Asia-Pacific market for
Thuraya?

The Asia-Pacific region has always been vital for
our mobility business. Thuraya has been active in the
market for more than 15 years and our customers in the
region are familiar with our technology. Other various
solutions and products are among the most popular and
most selling products in this part of the world.
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Phoebe Wang

Our recent spike in maritime service revenues is driven
largely by Asia. As regional economies develop, there is a
corresponding surge in demand for satellite services in the
region. We see great opportunities for growth especially in
the IoT and maritime sectors. Fisheries, utilities and agri-
culture hold a lot of promise. So, yes this is a very import-
ant region for us and central to our expansion plans.



How many countries you are actively servicing in
this region right now? Please shed light on your
expansion plans.

Today, we cover all countries in the region and
are licensed to service most of them. Our Asia
Partner conference was attended by more than 25
entities from the region, representing key markets
including Vietnam, Philippines, Malaysia, Singa-
pore, South Korea, China, Indonesia, and Austra-
lia. We have big plans to expand in the IoT and
maritime sectors, and are aiming for a big push in
Southeast Asia.

In your opinion, what are the key strengths that
make Thuraya stand out among the crowd as an
outstanding SATCOM provider?

I would say our resilient satellite network and
strong and enduring partnerships. Innovation is in our
DNA and our next-generation broadband portfolio
addresses diversified market requirements. It is bound to
be a game-changer when launched. Our pricing model
is extremely flexible and the pay-per-use subscription
packages are ideal for value-conscious customers. Rather
than a satcom provider, we see ourselves as a solution
provider and technology enabler, providing customized
capabilities to meet diversified needs.

When are you launching your Next Generation mobility
broadband portfolio?

We will be launching it next year soon after the expected
launch of our sixth satellite-Thuraya 4-NGS-in the first
half of 2024.

What are your immediate priorities, say for the next 6
months?

We are preparing for the launch of Thuraya 4-NGS
satellite system in the first half of 2024, which is a key
driver of our next-generation transformational program.
In parallel, we will be launching our next generation
mobility broadband portfolio.

Those are our top two priorities, which will allow us
to venture into segments needing advanced satcom capa-
bilities. At the same time, we are exploring new opportu-
nities and strengthening existing partnerships to fortify
our distribution channels.

The Thuraya 4-NGS satellite, scheduled for launch in
the first half of 2024, is part of Thuraya's transfor-
mational program to build a new and comprehensive
ecosystem by upgrading all three segments, namely
space; ground; products and solutions.

(Artist rendition of the satellite courtesy of Thuraya).

Thuraya is the mobility arm of the UAE's Yahsat, where
the space economy is thriving. How is Thuraya position-
ing itself within this rapidly growing sector?

A top-10 satellite operator (in terms of revenue)
reaching 80% of the global population, Yahsat is one of
the key drivers of the UAE’s space economy. Last year,
Yahsat’s revenue grew by 6%, and Thuraya’s share was
19% or 1/5th of the total revenue.

This will give you an indication of how important
the mobility business is for us. The new satellite and the
next-generation broadband portfolio allow us flexibili-
ty to tap into new market segments and opportunities,
ensuring further growth and expansion.
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REMEMBRANCE

In Memoriam: Zvi Golod

AVisionary and trailblazer in satellite communications, who reshaped the telecommunications
landscape in Israel and left an indelible mark on the global communications arena

Zvi Golod (1943-2023), a lead-
ing luminary in the realm of satellite
communications, embarked on a
transformative journey that spanned
tumultuous decades and reshaped the
landscape of modern communica-
tions technology. Educated amid the
backdrop of the vibrant 60s, Zvi's
indomitable spirit led him to pursue
a path of innovation and discovery
that has left an indelible mark in the
telecommunications industry.

As an accomplished electrical en-
gineer, he found himself intrigued by
satellites in the mid-1970s, when the
technology was just starting to take
shape. Understanding their signifi-
cant potential, he became one of the
pioneers who brought used satellite
antennas to Israel. Assembling one in
his parents' backyard, he overcame the
intricate challenges that defined the
technology of that era.

Zvi's breakthrough moment ar-
rived when he witnessed the trans-
formation of mere snowflakes on a
monitor into vivid images, achieving
high-quality video reception. This ac-
complishment unveiled new horizons,
propelling him into the forefront of
satellite communication innovation.

During the Iran-Iraq war, Zvi's
visionary approach shone brightly.
Operating from his makeshift back-
yard "studio," he offered American
television networks cassette record-
ings of combat footage gleaned from
various satellites. This pioneering en-
deavor not only revolutionized media
coverage but also spared the lives of
correspondents in perilous wat zones.
Zvi's leadership and visionary prowess
set a standard that many eagerly fol-
lowed, establishing him as a beacon
of inspiration in Israel's technology
landscape.

As the internet emerged, Zvi's
astute insights and understanding of
satellite technology propelled him
to new heights. He recognized the
potential for multipoint content dis-
tribution and spearheaded pioneering
methods to transmit large volumes of
data between Israel and distant conti-
nents. This foresight culminated in the
creation of Satlink, a satellite-based
venture situated on the outskirts of Je-
rusalem. Satlink served as a conduit for
global news and content distribution,
solidifying Zvi's position as a leading
luminary in the field of satellite com-
munication.
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Zvi's relentless drive led him to
establish Skyvision, a visionary enter-
prise dedicated to providing internet
services across Africa, the Middle
East, and Eastern Europe. These
groundbreaking services heralded a
new era, shaping the digital landscape
of the developing wotld on a grand
scale.

In the mid-2000s, Zvi's unwaver-
ing passion and pioneering spirit once
again manifested. He stumbled upon
a dormant satellite facility in northern
London, housing a mere five antennas.
Recognizing the opportunity amidst
the challenges, Zvi acquired the facil-
ity and embarked on a transformative
journey. Over nearly two decades, the
site blossomed, growing to encompass
an impressive 65 antennas (originally
5) and expanding by eight acres (orig-
inally 4). Zvi's visionary leadership
transformed this location into an
unparalleled communications hub,
setting new standards for the industry.

Today, Satellite Mediaport Ser-

vices (www.sms-teleport.com,) stands

as a testament to Zvi's enduting legacy.
The facility's allure extends beyond
its function, encompassing charming
Japanese gardens, meandering streams,



REMEMBRANCE

One of Zvi's most enduring legacies is the state-of-the-art Satellite Mediaport Services (SMS) teleport near Rugby, En-
galnd which he painstakingly built with exacting technical standards and punctuated it with his artistic touches such
as the well designed landscaping and classical statutes as pictured in the inset above.

and an annual spectacle of North
American and African bird migrations.
Zvi's dream of hosting social events
on-site, inspired by the captivating
beauty, continues to thrive.

Under Zvi's astute guidance,
Satellite Mediaport Services evolved
into an expansive teleport, with a
trajectory of growth and innovation
spanning decades. Beginning with a
modest five antennas, the company
burgeoned into a powerhouse boasting

over 70 antennas today. Zvi's resolute
commitment led to the acquisition of
four additional acres, ushering in a
new era of expansion. This strategic
evolution broadened the company's
horizons, enabling it to cater to diverse
international organizations.

Zvi's indelible impact extended
the company's reach to pivotal regions,
solidifying its role as a premier global
satellite teleport hub. The name Zvi
Golod became synonymous with sat-

Sept.-Oct.2023

ellite communications, a testament to
his visionary leadership and unwaver-
ing drive that elevated the company's
stature. With an unwavering focus on
discerning high-profile clients and
global reach providers, the company
embodies Zvi's exceptional vision and
enduring contributions to the realm of
satellite communication. Zvi Golod's
legacy shall continue to shine brightly,
inspiring generations to come in the
ever-evolving world of technology
and communications.
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COMPANY SPOTLIGHT

Jonsa Technologies

aiwan-based antenna manufacturer Jonsa Tech-
I nologies has been in business since 1989 and has
carved a unique niche in the satellite antenna
manufacturing sector with its reputation for high quality
products and exceptional customer service. From its
sprawling 28,000 square-meter facility in Nantou City,
Taiwan, the company has a monthly production capacity
of over one million units in a variety of antenna prod-
ucts. Their comprehensive portfolio of antenna systems
includes Satellite TV (TVROs), VSAT, WISP, and VAST
mounting bracket solutions, among others.
With
its pat-
ented RF,
object-ori-
ented de-
sign and
stable raw
materials,
JONSA
can man-
ufacture
high-qual-
ity para-
bolic dish
that are
extensively
applied to

the com- From its sprawling 28,000 square-meter facility in Nantou City, Taiwan, the

(OEM) and Original Design for third-parties. "We are a
one-stop-shop. We work from concept to the designing,
manufacturing and testing of OEM?0ODM products and
even customize them to meet our clients' requirements,"
said Johnson Lin, Product Manager of Jonsa.

With over 30 years OEM/ODM experience in the
antenna market, JONSA prides itself in adherence to
quality assurance and best industry practices. Over the
years, JONSA has achieved various quality certifications
including TW AEO, ISO 14001, ISO9001, and ISO45001.

The com-
pany is com-
mitted to a
strong R&D
department.
Its team of
highly-skilled
technicians
and engineers
are capable
of delivering
DTH antenna
first trial run
within 60~70
days and
VSAT anten-
nas within 90
days.

Jonsa is

mercial, company has a monthly production capacity of over one million units in ready to help

maritime, g variety of antenna products.
Internet

service, emergency communications, weather data
analysis, among others.

Even though the company has a capac-
ity for high-volume orders, it can accom-
modate even small orders for samples. The
company does not discriminate between its
larger clients and smaller companies with
limited production runs. The company not
only manufactures its own products but can
also do Original Equipment Manufacturing
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you meet
your antenna design and manufacturing needs.

For more information, go to: www.jonsa.com.tw

View an interview with Jonsa
Technologies Product
Manager Johnson Lin at:
https://satellitemarkets.com/
peoplel/interview-johnson-
lin-product-manager-jonsa-
technologies



COMPANY SPOTLIGHT

Flyaway and Maritime Antennas from JONSA Technologies

Jonsa Technologies from Taiwan is a trustworthy manufacturer of communication antennas, and our
monthly production capacity has been over one million in a variety of antenna products. We are waiting for
the new partner who will cooperate with us and create a win-win situation together.

Our best-selling product in Jonsa includes:

0.6M/0.9M Auto and Manual Flyaway

« Ring focus antenna with 8 segments reflector
« Support Ku and Ka band as an option

« Carbon fiber reflector with light weight, high strength and one person can finish the installation within 3
minutes.

VSAT (E74/97/120) antenna

o Customized VSAT antenna products

o Correspond with electronic devices, such as integrated LNB and Feedhorn
o Support Ku and Ka band as an option
0.6M/0.9M Ka and Ku band Maritime with radome

«  One-touch commissioning
« High gain and carbon fiber antenna
« Support beacon receiver, DVB, and digital tracking system

For more information, please visit www.jonsa.com.tw or email saccount@jonsa.com.tw
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PRODUCT SPOTLIGHT

Spotlight on key products and services to be showcased at IBC 2023
Amsterdam, September 15-18, 2023

AvL Technologies
@ IBC visit AvL at Hall 1 booth # 1.C64

AvL Technologies designs and produces mobile satellite antennas, terminals and positioner
systems. AvLs robust terminals combine rugged packaging, stout wind performance, ease of]
operation and 24/7/365 customer support. AvL leads the industry in the delivery of systemsj
that operate with the next generation of military satellites, including Xtar and WGS.

For more information go to: www.avltech.com

Comtech
@ IBC, visit Comtech at Hall 1 booth # 1.D71

Comtech is a leading global provider of satellite and space communications and terrestrial and wireless network infra-

structures to commercial and government customers around the world. Headquartered in Melville, New York and with a
passion for customer success, Comtech designs, produces and mar-
kets advanced and secure wireless solutions.

At Satellite Asia, Comtech will be showcasing its Elevate Hub--a Mul-
tilayered, Multi-Orbit Hybrid Architecture designed to be fully in-
tegrated with LEO/MEO/GEO space traffic orchestration. Equipped
with a powerful new NMS, the Comtech ELEVATE Hub is able to
coordinate high traffic over multiple LEO Satellites, while dynamical-
ly controlling Doppler effects, bandwidth allocation, and adapting to
each satellite or beam specific power density requirement. Comtech
ELEVATE provides constant search and lock guidance to both hub
and remote antennas, by using Comtech's new ACU algorithms.

For more information go to: www.comtech.com

Es'hailSat Qatar Satellite Company
@IBC visit Es'hailSat at Hall 1 booth # 1.F68

Es’hailSat, the Qatar Satellite Company, is a communications satellite operator headquartered in Doha, Qatar. Established
in 2010, Es’hailSat delivers services to broadcasters, enterprises and
governments in the MENA (Middle East and North Africa) region and
beyond. With the goal to become a world class satellite operator and
the foremost satellite services provider in the MENA region, Having
both Ku-band and Ka-band payload on satellites co-located at 25.5°E /

26°E broadcast hotspot enables Es’hailSat to provide the region with the most advanced and sophisticated services includ-

ing broadcast, telecommunications and broadband.

For more information go to: www.eshailsat.qa
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PRODUCT SPOTLIGHT

ND SATCOM: The future is Now. The Future is SKYWAN 5G
@IBC visit ND Satcom at Hall 1 booth # 1.C48

With over three decades of experience, ND SATCOM, headquartered in Germany;, is
the premier supplier and integrator of innovative satellite communication systems and
solutions to support customers with critical operations around the world. Customers in
more than 130 countries have chosen ND SATCOM as a trusted and reliable source of
high-quality, secure turnkey and custom system-engineered communication solutions.
The company’s products and solutions are used in more than 200 transnational net-

works in government, military, telecommunications and broadcasting sectors. The flagship of ND SATCOM, the SKYWAN
platform, enables international users to communicate securely, effectively and quickly over satellite. ND SATCOM’s core
technologies and diverse applications are: ¢« SKYWAN, an advanced MF-TDMA VSAT system for establishing wide area
networks for military, governments and enterprises. « FlyAway antennas for various commercial and military uses. « Tactical
Communication-On-The-Move (COTM) for high-security missions on land and sea, enabling mobile command and con-
trol. « Tailored communication solutions for embassy networks, disaster relief and emergency operations, oil and gas explo-
rations, and maritime locations. « Leading sup-

plier of ATC networks across the globe. «

Specialized solutions for military and defence

operations such as mobile and transportable sat-

ellite ground terminals.

Dive into a new dimension of satellite communi-

cation with SKYWAN 5G. 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 gener-
ation 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.

For more information, go to: www.ndsatcom.com

Mission Microwave
@IBC visit Mission Microwave at Hall 1 booth # 1.F64

Mission Microwave Technologies was founded in 2014 to create the next generation of Solid-State Power Amplifiers
(SSPAs) and Block Upconverters (BUCs). We use advanced GaN transistors, unique power combining technology, and
novel full-system designs to create the industry's most efficient, lightweight, and compact high-reliability SSPAs for mobile
communications applica-
tions.

Mission Microwave sup-
ports the satellite terminal industry
with high performance X-, Ku-, and Ka-band products
from highly integrated transceivers in the 10-80 watt range to
large-scale amplifiers up to 400 watts for gateway installations.
Customers rely on Mission Microwave to provide the highest level

of capability, reliability, support, and on-time delivery. Mission Microwave X-. Ku-. and Ka-band GaN BUCs

For more information, go to: www.missionmicrowave.com
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PRODUCT SPOTLIGHT

K-NET
|@IBC visit K-NET at Hall 8 both # 8.A46

K-NET is a technology company registered and operates from Ghana and has tremendous experience and
knowledge in telecommunication solutions, with many landmark deployments within West and Central
Africa. Our Services include: - Teleport Services - HNO & VNO VSAT Services - Content Distribution
Networks - Satellite Uplink Services.

For more information, go to: www.knetgh.com

Revgo Global
@IBC visit Revgo Global at Hall 1 booth # 1.C43

RevGo Global Inc. was founded by senior satcom executives from US and Can-
ada with more than 100 years of com-

@ R vG bined experience at Satcom RF system

@ e o design. We combine the new generation
GaN technology with unique power

combining capabilities, designed for high volume production with strict reliability
and quality control to create the most compact, cost-effective, field-proven, reliable

BUCs, LNBs and Transceivers. Manufactured to the stringent quality standards of
ISO9001:2015. All at the highest value available and the shortest lead times.

For more information go to: http://www.revgotech.com/

RF-Design
@IBC visit RF Design at Hall 1 booth # 1.F46

Since 25 years RF-Design is developing,
manufacturing and providing technology
leading satellite ground segment products
and solutions offering a wide range of pre-
mium class RF distribution, RF-over-Fiber,
RF amplifying and RF monitoring systems.
High quality products, long expertise, flex-
ibility and the ability to customize products for individual customer requirements
along with a unique customer oriented service approach have made us a reputable
partner within this sophisticated industry around the globe.

Celebrate our 25 years anniversary with us in Amsterdam at IBC 2023 (booth #1.F46) and see some of our new products we
will have on display at the show. We look forward to meeting with you soon in Amsterdam.

For more information, go to: www.rf-design-online.de

20 Sept-Oct. 2023



http://www.revgoglobal.com
http://www.knetgh.com
http://www.rf-design-online.de

PRODUCT SPOTLIGHT

Satservice GmbH

IS@IBC visit Sateservice at Hall 1 booth # 5 1.F47

atService GmbH, a designer, manufacturer and reseller in the field of satellite communications, specializing in ground
station and teleport equipment. We are pleased to present the latest
technologies and our very own sat-nms products, at this year's Cab-
sat show. Designed & manufactured in Germany, SatService provides
competitive and customer dedicated products as well as system solu-
tions with high quality and quick reaction time. Our strength is the
combination of system engineering and integration know-how with
highly sophisticated products.

Our sat-nms product line consist of Monitoring & Control, Network Management Systems, Motorized Antennas and
Antenna Tracking Systems, Beacon Receivers, Distribution Amplifiers, Matrixes, Converters and Fiberoptical Links.

SatService is your reliable and innovative Partner in the field of satellite communications. For more information,

go to: www.satservice.gmbh.de
Walton Enterprises

@IBC visit Walton Enterprises at Hall 1 booth # 1.A44

W. B. Walton Enterprises, Inc. AKA Walton De-Ice has been the satellite industry leader in
w n lT o N Earth Station Antenna De-Ice systems for over 40 years. Beginning with our flagship, Hot Air
Plenum De-Ice as the most economical and efficient method of keeping snow and ice from
= accumulating on antennas ranging in size from 3.7 meter up to 32 meters. As the industry
' Y '-.""-.; Vo i' ' '\|" \ d has evolved and antenna size requirements became smaller Walton De-Ice has lead the way
in providing methods of signal protection such as our patented Snow Shield and Ice Quake/
Rain Quake for antennas ranging in size from 0.65 meter up to 6.5 meters. Available in heated or passive solutions, when
considering budget and operating budget no other method of antenna de-icing compares in cost and efficiency. With
the emergence of LEO Tracking antennas and mobile solutions the Walton Portable Radome has no competition when
protecting terminals from weather such as rain, snow, ice, heat or blowing sand. Virtually invisible to RF and the ability to
withstand wind up to 85 MPH/137 KPH. For more information, go to: www.de-ice.com

WORK Microwave
@IBC visit WORK Microwave at Hall 1 booth # 1.A46

Headquartered in Holzkirchen, Germany (near Munich), and comprised of four

operating product lines —Satellite Communication, Navigation Simulators, De-

fence Electronics, and Sensors and Measurement — WORK Microwave leverages

over 35 years of experience to anticipate market needs and apply an innovative

and creative approach to the development of its technologies while maintaining

the highest standards for quality, reliability, and performance. WORK Microwave's
Satellite Communication product line develops and manufactures high-performance, advanced satellite communications
RF- and optical ground segment hardware and software for earth observation, NGEO constellations, direct-to-home broad-
cast, IP networks, teleport management, government communications, and many more applications.

What's your Mission?
At WORK MiIcrowave, we have the solution. Our mission is to help your data to cross the edges be-
tween Space and Ground. RF and digital. Optical and digital. Virtual and hardware on your ground station.

We develop ground segment equipment for any of your mission.

For more information, go to: www.work-microwave.com
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India's Road Less Travelled

by Lou Zacharilla

hink of it.

We have a fourth nation within our swelling

species that has engineered with typical industry

excellence (always a requirement!) a device which with the

thin fingers of a profound creator has touched the surface
of the Moon. “Our Moon,” as we call it.

Our imaginations always felt the lunar landscape and
now we are able to touch it — literally. Science and data com-
pound and push us forward. We have learned that we can
even touch it with our bare hand. Based on measurements
of the lunar soil we know we
probably could press a bare
hand against the hottest lunar
soil without feeling uncom-
fortably warm. (If your hand
hit a rock, however, it might
not be so nice.)

India’s new national lunar
flagship, Chandrayaan, had no
human hand with which to
reach out to test the proposi-
tion However human hands
and brains engineered its landing approximately 69 degrees
south latitude at a landing site called “Shiva Shakti,” words
that symbolize the strength of the women who contributed
to this mission, according to its Prime Minister.

The landing was closer to the lunar South Pole than
any craft before. As the current resident of the USA White
House would say, “That’s a big deal.”

And a great adventure. Greatadventures are lubricants
that trigger the imagination and the memory.

India’s great adventure landed me back to July 1969
and the American lunar mission. It transfixed the world.
As a young boy in Upstate New York it did what I am sure
India’s majestic moment is doing to young boys and gitls
in Chennai, Pune and Delhi.

Swollen with national pride I recall that mind-altering
night. As luck — or divine intervention — would have hit,
three Catholic priests showed up at our home for dinner
to watch Neil and Buzz.

The three were very different. A mix of saintliness,
brilliant intellectual skepticism and petty nastiness.

Father Neil (coincidentally) was a saint. A 1960’ style
guy with a heart wide as space and with an almost unearthly
sense of compassion. He ran a house of mercy for the most
down-trodden addicts and impoverished in the City of

Rochester. Forever gen-
tle, his wish was that this
unifying moment would
usher in real peace among
people.

Father Jim was a bright
guy. Intellectually brilliant,
well read and maybe too
keen a social observer for
his own good as he looked
over the landscape of that
troubled era. He soon after

had a crisis of belief. He watched the Moon landing and
could not come to any other conclusion than this was the
beginning of the end for the mythologies and cultures he
knew. He left the priesthood and became a successful
CFO of a company in New York. Ironically, he married
an ex-nun! You can take the boy out of the country, but....

Father Richard was a jerk. Pure and simple. He was
a cynical, petty human being who was suspect on many
levels. It would have been best to have him sent beyond
the Moon, I thought. He was sarcastic and caustic about
the entire episode and wanted only to gossip about his own
parish’s most notable people.

I was enthralled by the TV. I was wondering all kinds
of things. What the Moon smelled like for instance. Later
on, the Apollo astronauts were quite specific. Moondust
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smells like burnt gunpowder.

It didn’t end my string of questions. Maybe that was
the start of my podcasting careet. www.sspi.org/podcast

I turned to Father Neil near the end of the night for
some wisdom. The man who would marry me and bury
my father in later years as my family’s spiritual advisor said
in his quiet way, “We are going to need to change if we are
going to live peacefully there.”

I was more like Father Jim on that one. I didn’t see
much hope but I know more now. I remain optimistic.
What I do know is that through the SSPI India chapter and
the great effort by Jay Gullish of the USA/India Business
Council we have seen an explosion of entrepreneurial
activity and policy development in India. It is that nation’s
time. That is clear. We are pleased that the India Space
Association and others are part of our regular monthly
working group.

This is a new moment for a nation where many of the
world’s great creative technical minds and genuine saints

were born, taught and wander in their necessary way. 1
wonder if that ancient DNA and the new one launched on
the back of ISRO will balance its progress with Father Neil’s
and Neil Armstrong’s single great aspiration: a giant leap.

Lou Zacharilla is the Director

of Innovation and Development
of the Space and Satellite Pro-
fessionals International (SSPI)
and the host of the "Better Sat-
ellite World" podcast. He can be
reached at: LZacharilla@sspi.org
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By 2027, Starlink's Multi-regional Approach
Could Generate $16 Bil. Annual Revenues

tarlink expanded rapidly: at
Sthe end of 2022, SpaceX' com-
pany had reached 1.07 million

satellite broadband subscribers.
Although the figure remains mod-
est globally, it shows that in just a
few months the company achieved
a third of what the entire satellite
broadband industry had accumulat-
ed in its entire
history, at a
different scale.

A note-
worthy fact is
that the com-
pany  practi-
cally did not
steal custom-
ers from other
satellite com-
panies, which
indicates that
it is targeting
users with less
specific needs,
an aspect of
the  demand
that usually constitutes the ceiling
for this technological segment. The
company offers competitive speeds,
and during 2022, its price level fell
sharply, making it a viable alterna-
tive to certain terrestrial technolo-
gies. Price adjustments were tailored
to the competitive environment of
each region. Dataxis estimates that
by 2027, the company could accu-
mulate almost 31 million active sub-
scriptions.

By 2022, the fleet expanded to
3,000 low Earth orbit satellites, plus

by Carlos Blanco
Senior Analyst-Dataxis

another 500 that were not yet oper-
ational. In commercial terms, it al-
ready had a presence in more than
40 markets, giving it potential cover-
age for over 35% of the world's pop-
ulation. North America, its area of
origin, still accounted for 64% of its
customers at the time. Europe was
its second-most important market.

However, half of its European ac-
cesses were in Ukraine and Poland,
where the operator positioned itself
as a communication alternative in
the war. In 2022, Oceania and Lat-
in America had similar shares and,
as a whole, represented around 17%
of the subscribers. The entry into
Asia and Africa only began to take
shape in Q1 2023. In that quarter,
Starlink already had a commercial
presence in more than 50 countries,
the equivalent of 50% of the world's
population.

32 Sept.-Oct. 2023

Starlink Adjusted Prices with
Differences by region

Dataxis estimates that in 2022,
Starlink generated US$ 607.3 mil-
lion in service revenue. As the com-
pany gained customer volume, its
average monthly revenue per sub-
scriber (ARPU) evolved downward.

Although the
total ARPU
for Q4 2022
reached $95,
this indicator
did not share
the same
fate in all re-
gions. North
America s
the only ter-
ritory where
the average
revenue lev-
el has been
rising. In the
other mar-
kets, Starlink
adjusted its pricing aggressively to
match the competitive environment
and gain volume. Between Q4 2021
and Q4 2022, Oceania's ARPU fell
by 11%, while the decrease reached
41.5% in Europe and 52.3% in Latin
America. In Q2 2023, the company
announced another drastic price re-
duction, but although ARPUs keep
going down rapidly, Starlink's ser-
vice should remain far from becom-
ing a mass market offer. The LEO
broadband access could become an
attractive option to compete against



C"R=O0ONTIC

Creonic is an ISO 9001:2015 certified provider of
ready-for-use IP cores for

e wireless,

e wired,

e fiber and

e free-space optical communications.

The products are applicable for ASIC and FPGA
technologies and comply with the highest requi-
rements with respect to quality and performance.

CONTACT

Creonic GmbH
BahnhofstraBe 26-28
67655 Kaiserslautern

Germany

Phone: +49 631 3435 9880
Mail: sales@creonic.com

IP CORES e

e Modulators and Demodulators
e Encoders and Decoders
(LDPC, Turbo, Polar, RS, BCH, ...)

Creonic offers the largest portfolio of IP Cores on the
satellite communications market and covers the most
important standards:

IP SERVICES

Off-The-Shelf IP Cores

IP Core Customization for individual needs

IP Core Developement according to customer's requirements
System Integration on customer's platform


http://www.creonic.com

MARKET INTELLIGENCE

old-fashioned terrestrial options in
rural and suburban areas, as it did
not only bring additional coverage
but also more competitive download
speeds. So, it found markets in zones
lacking efficient internet access as
well as in areas with alternative but
flawed options to access broadband.

This research highlight is based
on our data coverage of Satellite
infrastructure and Infrastructures
worldwide. Please contact us to get
a demo and see the depth of our
service. This topic will also be ad-
dressed during the 8th edition of
Nextv Series Europe, the most ex-
clusive conference about TV, Media
and Entertainment in Europe.

Starlink is Forecasted as a Strong
Global Player

In 2027, Dataxis projects that
Starlink could have 31 million cus-
tomers and service revenues of $16
billion. Such number of subscrip-
tions would represent almost 1.5%
of the total broadband access glob-
ally. Starlink has a vertically inte-
grated business model and a direct
reach to end-consumers. This tra-
jectory could be adjusted through
alliances with strategic operators,
as it seems to be the way forward
in Africa and Asia, and the signing
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of agreements for subsidized social
connectivity programs with govern-
ments. Although the company does
not yet have an equivalent compet-
itor, satellite alternatives will begin
to emerge in 2023 to also try to cap-
ture parts of its market. OneWeb is
another LEO system that will move
forward through alliances with ma-
jor players. O3B, SES's MEO fleet,
has already started launching its sat-
ellites and should emerge as a very
strong competitor in the equatori-

al belt. In addition, GEO systems
will gain competitiveness with HTS
units like Eutelsat Konnect in Eu-
rope or the future Viasat 3 in the
Americas, among others. These of-
fers have the potential to bring a sur-
gical approach to the market with
more capacity for small surfaces,
elements that can also make them
serious contestants in the race for
widespread, efficient and affordable
broadband satellite access.

This research highlight is based on Dataxis' data coverage of satellite and
telecom infrastructures worldwide. Contact Dataxis at https://dataxis.com/
contact-us/ to get a demo or for more information. This topic and other
satellite-realted issues are also be addressed in Dataxis' Nextv Series of con-
ferences worldwide, the most exclusive conferences about TV, Media and

Entertainment globally (https://events.nextvseries.com/events).
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BETTER SATELLITE WORLD
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he Earth is embraced by its oceans and seas. And so
are we. We depend on them for more than half of
the oxygen we breathe. Ocean currents shape the
slow march of climate and the daily changes of our weath-
er. Scientists estimate that waves washing up on America’s
coastline contain
enough to meet
the power needs
of two-thirds of
its homes and
businesses.

The world
needs that power.
Experts believe
the world will
need 50 percent
more energy by
2050 than it does
today. To protect
our planet, much
more of that en-
ergy needs to come from renewable sources.

A Long Road to Wave Power

Capturing that power from the sea is hard. Inventors
and engineers have been trying to generate electricity from
the waves for more than 200 years — and no solution has
even gone beyond testing or small-scale projects.

Why is it so hard? Salt water corrodes metal. The up-
and-down, back-and-forth motion of waves breaks moving
parts. And stormy seas can wreck any but the strongest

structures.
The Promise of PacWave

ReTo speed progress, Oregon State University used
funding from the US Energy Department to build two
unique testing platforms for wave and tidal energy systems.
Called PacWave, they provide test beds connected by un-
dersea cables to the onshore electrical grid. Dozens of
undersea energy converters can be tested at the same time.
It is the world’s first low-cost, high-performance facility for
testing ocean energy.

But to test systems, you need to know what the ocean
is up to hour by hour — the temperatures, winds, wave

N ACEEN W aves

patterns, tidal flows and ocean currents. By matching that
information to the test data, engineers gain invaluable data
on each system being tested, so they can diagnose problems
and find solutions. That flow of data turns guesswork into
ever-growing knowledge.

Tracking by
Satellite

The vital data for
PacWave comes
from the sea by
way of the sky.
The university
has placed buoys
across the region
where its plat-
forms operate.
Each is equipped
with temperature,
motion and oth-
er sensors. They
are also equipped
with Globalstar’s SmartOne Solar devices — small, rugged
satellite transmiters that are charged by sunlight and can
operate for up to 10 years. Using an online system called
SPOT My Globalstar, PacWave researchers can find the
location of each buoy, import data and receive alerts if
buoy’s drift away.

Off the Oregon coast, the waves roll in and the tides
rise and fall. The stream of data, beamed up to Globalstar
satellites and back to Earth, is helping innovators test their
ideas faster than ever before to learn what fails and why, and
what might work tomorrow. Two centuries after the first
attempts, they are discovering how ocean energy may, at
long last, start contributing to our sustainable energy future..

Produced for Satellite Executive
Briefing by Space & Satellite
Professionals International.

See more stories and videos of
satellite making a better world at:
www.bettersatelliteworld.com
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MDA Acquires SatixFy Space Systems UK

Rehovot, Israel, September 1,
2023--SatixFy Communications Ltd.
(“SatixFy”) (NYSE AMERICAN:
SATX) announced a US$ 60 million
transaction with MDA Ltd. (TSX:
MDA), selling SatixFy’s holdings in its
SatixFy Space Systems UK Ltd, one
of SatixFy’s UK based subsidiaries, to
MDA as well as an additional US§ 20
million in advanced payments under
new commercial agreements which
includes the previous US$ 10 million
advanced payment made in June to
be applied to future orders of space
grade chips.

The strategic transaction establish-
es cooperation between the compa-
nies, to utilize SatixFy’s revolutionary
digital payload chip based technology
to advanced digital satellite payloads,
which the parties believe to be unpar-
alleled in today’s market, and is ex-
pected to open up SatixFy’s solutions
to broader markets as well as new
customers. SatixFy has decided stra-
tegically to focus its space business on
being a technology provider to satellite
payload design companies offering its
unique digital multi beam forming and
beam-hopping on-board-processing
radiation hardening chipsets.

The transaction is a combination
of a US$ 40 million share purchase
agreement, selling SatixFy’s holdings
in its SatixFy Space Systems UK Ltd,
one of SatixFy’s UK based subsidiat-
ies, to MDA as well as an additional
US$ 20 million in advanced payments
under new commercial agreements
which includes the previous $10 mil-
lion advanced payment made in June
to be applied to future orders of space
grade chips. SatixFy Space Systems is

SatixFy’s satellite payload subsidiary
expert in the development of digital
satellite payloads systems and subsys-
tems, including digital beam forming
antennas and on-board processing.
SatixFy will continue to retain all its
related ASIC intellectual property and
new chips’ development to support
the growing market and customers
building satellite digital payloads.

The transaction is subject to cus-
tomary closing conditions, including
regulatory, lender and other third party
and shareholder approvals and is ex-
pected to occur in the fourth quarter
of 2023.

Nir Barkan, Acting CEO of Satix-
Fy, commented, “This landmark
agreement for SatixFy with MDA, a
leading provider of advanced satellite
technology, is a major achievement for
SatixFy. We recently took the strategic
decision to focus our satellite business
on our core competencies of devel-
opment of groundbreaking chipsets
supporting multi beam digital anten-
nas and on board processing for the
space industry and advanced ground
terminals. Today’s announcement is
an integral part of that strategy and
brings SatixFy’s cutting-edge space
chipsets into MDA digital payloads,
representing a strong step forward in
the commercialization of our tech-
nology. It demonstrates our market
leadership in providing space-grade
chips technologies for next-generation
satellites and positions SatixFy as a
leading innovator in the satellite com-
munications industry and strengthens
our competitive positioning, Further-
more, we expect that this transaction
will increase our chipset sale into
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satellite digital payloads and will lead
to increased collaboration between
MDA and SatixFy in new areas. MDA
has been a steadfast SatixFy custom-
er, and we are thrilled to fortify this
relationship further. In addition, we
will continue to expand our ground
terminals and chipset offering to the
satellite communication markets.

“The acquisition of SatixFy’s dig-
ital payload division advances MDA’
satellite systems strategy as we contin-
ue to invest and expand in next gen-
eration satellite technology and talent
to meet growing customer demand,”
said Mike Greenley, CEO of MDA.

“MDA and SatixFy have worked
together to advance our digital satellite
technology solutions and our teams are
well acquainted, highly complementary
and collaborative. This acquisition is
a natural next step in solidifying and
strengthening our market position and
addressing customer demand as we
continue to capitalize on the growth
in the Low Earth Orbit (LEO) satellite
communication market,” he added.

SatixFy develops end-to-end
next-generation satellite communi-
cations systems, including satellite
payloads, user terminals and modems,
based on powerful chipsets that it
develops in house. SatixFy’s products
include modems that feature Software
Defined Radio (SDR) and Fully Elec-
tronically Steered Multi Beam Anten-
nas (ESMA) that support the advanced
communications standard DVB-S2X.

SatixFy is headquartered in Rehov-
ot, Israel with additional offices in the
UK, US and Bulgaria.

39





http://www.avltech.com

Imagine
Communications
Names Frank Deo as
CTO of its Ad Tech

Business

Denver, CO, September 5, 2023
- Imagine Communications has
appointed seasoned media industry
executive Frank Deo to the position
of chief technology officer of its ad
tech business. In this role, Deo will
leverage his proven track record and
unique insights into emerging tech-
nologies to drive

the product devel-

opment, operations

and long-term
technology  strat-
egy for Imagine’s
market-leading

ad tech portfolio.  Frank Deo

Deo brings to T———

Imagine a decades-long career leading
product and engineering teams
in the media industry, along with
extensive expetrience in addressable
advertising, telecommunications,
OTT streaming and data analytics
systems. Prior to joining Imagine,
Deo held executive-level positions at
multiple ad tech companies, including
605, Comcast, Cadent and ACTY,
where he conceptualized, designed
and implemented state-of-the-art
Advanced TV advertising solutions.

"Frank's visionary approach to
technology and exceptional leadet-
ship skills make him an invaluable
addition to our team," said Rob
Malcolm, general manager of ad
tech at Imagine Communications.
"As the media and advertising land-
scapes continue to rapidly evolve,
we are confident that Frank's exper-
tise will drive the development of

cutting-edge ad tech solutions that

set new industry standards and help
our customers pursue emerging op-
portunities for growth and success.”

Deo has established a reputa-
tion across the industry as an accom-
plished, innovative leader and mentor
with a proven track record of build-
ing high-performing teams, reducing
time to market of new features, and
redefining roadmaps to align with
companies’ strategic objectives. His
career highlights include 31 U.S. and
international patents and a Technical
Emmy® Award, demonstrating his
innovative spirit and commitment to
pushing the boundaries of technology.

USEI Appoints
Paul Kaminski,

Mike Antonovich
and John Stopher

to Top Positions

Brewster, Wash., September 5,
2023--US Electrodynamics, Inc.
(USEI), which recently added over
US $100 million in assets to expand
its teleport facilities, announced that
it is enhancing its senior leadership
to build on this recent growth and
address the emerging needs of the
traditional and "New Space" sat-
ellite opportunities — in both the
defense and commercial markets.

Under the new leadership of
Chairman Dr. Paul Kaminski (for-
mer Undersecretary of Defense for
Acquisition & Technology, who has
chaired the Defense Science Board,
the NRO Advisory Board and sev-
eral industry boards) two new senior
executives have been appointed:

CEO Commercial Mike An-
tonovich, former CEO of Eute-
Isat Americas, Genesis Networks,

Sept.-Oct.2023
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John Stopher and Mike Antonovich
|
Spaceconnection and a former
senior executive with PanAmSat.
CEO Government, Dr.
John Stopher, former Assistant
to the Secretary of the Air Force
for Space and on the staff of the
House Intelligence Committee.
Jim Veeder, founder and owner
of USEI, was WTA Executive of
the year in 2022 and USEI was the
WTA teleport of the year in 2023.
USEI owns teleports in Brewster,
WA and Vernon Valley, NJ and also
operates satellite services from Mex-
ico, Chile, South Korea, Australia,
the UAE, South Africa and Ger-
many. The combined assets include
more than 150 antennas that support
GEO, MEO, LEO, CIS-LUNAR
and other specialty satellite markets.
USEI has recently been selected
by INTELSAT and SES for their key
US West Coast TT&C and Gateway
Services provider of the C-band
spectrum services as frequency pro-
tection is provided at the Brewster
Earth Station to satellite operators
after the FCC's opening of most of
the CONUS C-Band to 5G services.
In addition, USEI is playing
an increasingly important role in
"New Space" supporting com-
panies such as BlackSky, Micro-
soft Azure and Omnispace.
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The Global Satellite 10T Subscriber Base
to Reach 23.9 million by 2027

Gothenburg, Sweden, September 1, 2023--According
to a new research report from specialist IoT analyst firm
Berg Insight, the global satellite IoT communications
market is growing at a good steady pace. The global
satellite 10T subscriber base grew to surpass 4.5 million
in 2022. The number of satellite IoT subscribers will
increase at a compound annual growth rate (CAGR)
of 39.6 percent to reach 23.9 million units in 2027.

Only about 10 percent of the Earth’s surface has
access to terrestrial connectivity services which leaves a
massive opportunity for satellite IoT communications.
Satellite connectivity provides a complement to terrestrial
cellular and non-cellular networks in remote locations,
especially useful for applications in agriculture, asset
tracking, maritime and intermodal transportation, oil
and gas industry exploration, utilities, construction
and governments. Both incumbent satellite operators
and more than two dozen new initiatives are now
betting on the IoT connectivity market. This new
study covers a total of 44 satellite IoT operatorts.

“Iridium, Orbcomm, Inmarsat and Globalstar are the
largest satellite IoT network operators today”, says Johan

Fagerberg, Principal Analyst at Berg Insight. Iridium grew
its subscriber base by 20 percentin the last year and reached
the number one spot serving 1.5 million subscribers.

Originally a dedicated satellite operator, Orbcomm
has transitioned into an end-to-end solution provider,
delivering services on its own satellite network as well
as being a reseller partner of Inmarsat and others. At
the end of Q4-2022, the company had 1.1 million
satellite IoT subscribers on its own and Inmarsat’s
networks. At the same time Globalstar reached 0.44
million subscribers. Other players with connections in
the tens of thousands include for instance Myriota in
Australia, Kineis in France and Thuraya in the UAE.
between  satellite
mobile operators that explore new hybrid satellite-

“Collaborations operators and

terrestrial  connectivity opportunities will become

common in the next years and recent examples include
Telefénica & Sateliot, Deutsche Telekom & Intelsat/
Skylo and Soracom & Astrocast”, concludes Fagerberg,

| VITAL STATS

Research.

Western Europe is forecast to have 273 millionSVOD subscriptionsby 2029, up from 210 million
by end-2023. From the 63 million additions, the UK will contribute 6 million, Germany 12 million,
Spain 9 million, Italy 10 million and France 11 millionaccording to new research from Digital TV

Sept.-Oct. 2023 45



ADVERTISERS’ INDEX

Acorde Technologies........cccuveeeeeriiieeeeisiiiieenenn. 30
www.acorde.com
Advantech Wireless........ooovveeeeveieieeeiiieeeiieenen, 31

www.advantechwireless.com

AVCOM Of Virginia....cccevvuveeeeeiniiiieeeeesiiieeeeennns 42
www.avcomofva.com

AVL Technologies.......ccoecuuveiiiiniiiieeiiiiieee e 40
www.avltech.com
Comtech....ccoovvieeeiiiiiieee e, cover and page 2
www.comtech.com

L@ <To ] o | [oF PPN 33
wWww.creonic.com
ES'hailSat.......ccevvvviiiiciiiieeeeeee e, 38
www.eshailsat.qa

KENET e 43
www.knetgh.com

IBC 2023, et e e 12
www.show.ibc.org

INTEEIASYS.cceeeeeeeeiiiiiee et 28

www.integrasys-space.com

ITS El@CtrONICS. . eiieeeeiieeeeeee ettt 44

www.itselectronics.com

Jonsa Technologies.........ccccoeeeccvivveeeeeeeeeeeeeenn, 23
Www.jonsa.com.tw
Mission Microwave Technologies...................... 15

WWW.missionmicrowave.com

N[ DY | o] o S 11
www.ndsatcom.com

Revgo Global.......ccccvvviiiiiieiieeieeeeceeeee, 6
www.revgoglobal.com

RE DeSISN . i 35
www.rf-design-online.de

SatService GMbH.......oooiiiiiiiiie 36|
www.satservicegmbh.de

Y ) PR 9
www.stn.eu

Terrasat CommuUNICAtIONS.....vveeiienreieeeieeieeeieeeannes 5
www.terrasatinc.com

Walton Enterprises......ccccovvvveveeeieeeeeeeeeeccciennee, 47
www.de-ice.com

Work Microwave.........cccccuvveeeeeeeennnnn. 48 (back cover)

www.work-microwave.com

Read the latest news, analysis, market
trends, executive moves and many more
at:

www.satellitemarkets.com

46 Sept-Oct. 2023





https://bit.ly/RR_Walton_SEB23_Sept-issue_Sept1



http://www.work-microwave.com

