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Editorial

WFH: Working hard or hardly working?

Editor - Amy Saunders

Working from home (WFH) became the ‘new normal’ for hundreds of thousands of
people across the nation with the advent of COVID-19 back in 2020, with office workers everywhere largely extremely happy
to be sent home to work indefinitely.
WFH proved to be a huge learning curve for many, with some lacking the self-discipline required to get on with their work
with such little day-to-day oversight. However, reports have shown that ultimately, most people managed to settle into remote
working without too many difficulties. Indeed, for employees, this new mode of working offered unprecedented work-life
balance – the freedom to accept deliveries, do the washing and split breaks around school pickups. Meanwhile, reports from
most employers show that employee output both in quality and quantity increased, with many staff actually working more
hours on top.
With the involuntary rollout of WFH hailed a huge success many expected that WFH or at least ‘agile working’ – part from
home, part from office, with all of us loving the inexplicable new terminology - would remain a permanent addition to office
culture. This is apparently not to be the case, with many being ushered back into the office full time already with no ifs, ands
or buts. Some employers are stating that production was down (in disagreement with national statistics), while others are
arguing that local economies and small businesses such as shops and cafes are badly in need of the trade brought by
commuters. Very few are admitting that they just don’t trust their employees even after more than a year of successful WFH.
Naturally, as such companies contrast themselves with the majority – who seem to be opting for agile working policies –
a rapid exit of employees seeking fairer working conditions (and perhaps more trusting employers) in light of the last 18
months can be expected. Which can only be a good thing for the environment, massively reducing manmade emissions from
unnecessary journeys into the office, at a time where we’re told that climate change is now irreversible.
Moving on! In this issue, we’ve interviewed Manik Vinnakota about the upcoming Telesat Lightspeed LEO service, which
is set to deliver true universal broadband on par with fibre. We’ve also spoken with Telenor Satellite’s Ole Ledang about how
the company has responded to the news demands in this new COVID-19, environmentally conscious era. Tim Mosher from
Mitsubishi Electric opines on the unleashing of the original promise of Gallium Nitride for amplifier technology, while
BusinessCom Networks’ Maxim Usatov outlines the business challenges of HTS architecture. Alexandre de Luca of Marlink
discusses the ongoing trend of networks as a service supporting remote working, and ST Engineering iDirect’s Hans Massart
shares his thoughts on changing viewing habits. We’ve explored the move towards OTT and non-linear TV further in our own
analysis.

Telenor Satellite's main office is located at Fornebu. Photo courtesy Telenor Satellite
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Satellite News & Analysis

deliver high quality communication to people wherever they
are.”

Photo courtesy Gilat

Gilat’s multi-service platform to support SES in
backhauling, enterprise and USO in South America
SES has awarded Gilat a multi-million-dollar contract for
multiple broadband applications in Latin America. Gilat’s multiservice platform will support SES in cellular backhauling,
enterprise, and Universal Service Obligation (USO) projects,
as SES extends services into Latin America with the
deployment on new regional hubs.
Gilat’s multi-service single platform, SkyEdge II-c and its
wide set of fine-tuned VSATs enable satellite connectivity
throughout Latin America’s most remote regions, for a wide
variety of applications.
Gilat’s robust networks enable cellular backhaul for mobile
operators, connectivity for government and enterprise
applications and multiple education projects in support of
closing the gap of the digital divide.
“SES has been innovating its ground and space-based
technologies to optimize our services and extend any
networks wherever they are needed. These projects in Latin
America exemplify the long-term, global nature of the
relationship between Gilat and SES,” said Omar Trujillo, Vice
President of Sales for Fixed Data Americas at SES Networks.
“Gilat’s presence in Latin America with its local delivery
capabilities including site installation, field support, and
technological leadership, have supported SES Networks in
ensuring that even the most remote populations across Latin
America receive high-quality service.”
“This award fur ther signifies the strong strategic
relationship between Gilat and SES Networks and will enable
to provide connectivity for multiple applications as required
in Latin America,” said Michal Aharonov, Senior Vice
President Global Broadband Networks at Gilat. “Gilat and
SES share a common vision and are strongly committed to
6

OneWeb confirms another successful launch,
accelerating business momentum
OneWeb confirmed the successful launch of another 34
satellites by Arianespace from the Baikonur Cosmodrome.
The launch follows the successful completion of OneWeb’s
‘Five to 50’ mission and highlights the momentum of the
business as it prepares to both introduce commercial service
and focus on scaling to global service.
This latest successful launch brings OneWeb’s total inorbit constellation to 288 satellites. These will form part of
OneWeb’s 648 LEO satellite fleet that will deliver high-speed,
low-latency global connectivity.
Lift-off occurred on 21 August at 11:13 BST. OneWeb’s
satellites separated from the rocket and were dispensed in
nine batches over a period of 3 hours 45 minutes with signal
acquisition on all 34 satellites confirmed.
OneWeb remains on track to deliver global service in 2022
and is seeing growing demand from telecommunications
providers, ISPs, and governments worldwide to offer its lowlatency, high-speed connectivity services to the hardest to
reach places. Since the start of 2021, OneWeb has
announced distribution partnerships across several industries
and businesses including most recently with Northwestel in
Canada and BT in the UK.
The business is growing from a position of strength,
establishing itself as a leader in LEO broadband connectivity,
and recently announced $300 million in further funding from
Hanwha. OneWeb is fully funded to deliver its constellation
and take its satellites into commercial service.
Neil Masterson, OneWeb CEO, commented: “Following the
successful completion of our ‘Five to 50’ mission, we are building
on our success and embarking on an ambitious back-to-back
launch programme until the end of 2021. We are seeing huge
demand for our services from global customers, and we are
incredibly excited about scaling our network ahead of its
commercial launch. This success is down to our talented team
and partners around the world, who continue to work relentlessly
every day to deliver OneWeb’s constellation and bring
connectivity to those in the hardest to reach places.”
Eaton achieves industry first, qualifies new valve in tank
assembly, increasing payload capacity
Power management company Eaton Aerospace Group has
successfully completed qualification testing for the aerospace
industry’s first Valve in Tank Assembly (VITA) propulsion feed
system. As the first satellite electric propulsion solution that
integrates valves inside the propellant tank, the VITA
eliminates the need for a traditional feed system envelope,
creating room for more payload.
“Our VITA can help transform the satellite industry,” said
Craig Ryan, Integrated Product Team Director, Space
Systems, Eaton’s Aerospace Group. “The efficient design of
the VITA feed system requires less space on the satellite
bus, plus it saves integrators significant procurement,
assembly, testing, troubleshooting and rework effort.”
VITA will play a critical role in helping propel satellites to
final orbit and in station-keeping to maintain orbital position.
By enabling additional payload flexibility and control over
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which type of fuel can be included on a satellite mission, the
VITA design supports the growing satellite industry, especially
in the highly competitive area of small satellite providers.
“We have the infrastructure to quickly meet high demand
volume and are currently taking orders,” said Ryan. “We look
forward to supporting the success of a wide range of leaders
and emerging innovators in the rapidly growing satellite
market.”
The innovative design of Eaton’s VITA eliminates the feed
system envelope by integrating proportional flow valve
technology into a housing that is then integrated into the neck
of a lightweight composite propellant tank. The initial
configuration of the VITA solution has two redundant shut-off
valves to support one thruster for increased reliability. The
drop-in VITA design approach supports modular satellite
configurations, making architectural changes easier. Qualified
in testing with xenon, this system has demonstrated to be
fully compatible with krypton as well. The valve and tank
assembly can be pre-filled with propellant and shipped ready
to install.

related challenges that will be released in ‘drops’ throughout
2021 and 2022. This approach enables greater variation of
contract values and durations to be issued by DASA, which
provides larger and longer contracts for more mature
technologies, whilst also enabling less mature innovations
to be explored.
Theresa Condor, EVP & GM Spire Space Services at
Spire Global Inc., said: “It is an honour for us to be selected
by DASA for this mission in support of the UK Government
and its defence activities and to be recognized as part of
Scotland’s innovative space technology scene. Using Spire
expertise in signal detection and geolocation, the project will
take advantage of our capabilities as a space services
provider and utilize the expertise and heritage of our low earth
orbit nanosatellite constellation, consisting of more than 100
satellites and 17 ground stations globally.”
Debra Carr, Innovation Partner at DASA, said: “I’m thrilled
that Spire has been awarded this funding – the largest award
we have given to an innovator in Scotland. They are a fantastic

Spire Global receives DASA space tech
funding for RF signals detection and
geolocation project
Spire Global has been awarded significant
funding by Defence and Security Accelerator
(DASA), a UK Government-backed program,
as part of its Space to Innovate Campaign’s
Themed Competition. The award, which
represents the largest funding to date awarded
to a Scottish innovator, will suppor t the
demonstration of radio frequency (RF) signals
detection and geolocation from multiple
satellites in Spire’s low earth orbit (LEO)
nanosatellite constellation.
The RF spectrum is frequently at risk of
unauthorized use, interference, or manipulation
and as a result, the monitoring of RF activity
has become increasingly impor tant to
government entities. Spire’s capabilities in
building and operating LEO multi-payload
satellites capable of collecting and analyzing
a wide variety of signals can play a crucial role
in supporting this monitoring process. The
company will demonstrate its ability to
geolocate RF signals emitted near the Earth’s
surface, focusing on L-band SATCOM signals,
and investigate further geolocation techniques
using Spire nanosatellites designed and
manufactured in Glasgow, Scotland.
The Space to Innovate Campaign was
launched in collaboration with DASA and the
Defence Technology Laboratory (Dstl) space
program, to promote space resilience and
operational effectiveness. The campaign seeks
proposals that can maintain the UK’s freedom
of action in the space domain by developing
future space technologies that enhance and
protect space military and civil potential.
The campaign format is unique from other
Photo competitions
courtesy of Marlink
DASA
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company to work with, and their impressive technology that
helps us understand the present and potential impact of RF
signal detection and geolocation is a great showcase of
Scottish contributions to the space domain. This fund decision
further reinforces the unique type of technologies that
Scotland can offer defence.”
SES unveils second-generation NGSO constellation at
Boeing’s El Segundo Facility
SES unveiled its O3b mPOWER constellation of 11 satellites
together with its manufacturing partner, Boeing. SES’s nextgeneration non-geostationar y satellite orbit (NGSO)
constellation, operating in medium Earth orbit (MEO), is
capable of delivering multi-gigabit connectivity services to a
variety of industries globally, including telecommunications,
maritime and aviation, as well as gover nments and
international institutions. The satellites are currently going
through testing and system integration at Boeing’s satellite
facilities in El Segundo in preparation for launch in December.
O3b mPOWER is the second-generation of SES’s O3b
MEO system, making it the only NGSO system based on a
field-tested model of technical and commercial success. The
software-driven O3b mPOWER communications system is
capable of delivering intelligence-driven connectivity services
from tens of megabits to multiple gigabits per second,
enabling customers to optimize their global bandwidth
availability and resiliency.
SES also announced that Microsoft has signed as the
latest O3b mPOWER customer. Microsoft will use the MEO
services for additional network diversity, service resiliency
and gigabit connectivity as more critical workloads move to

the cloud. Other publicly announced O3b mPOWER
customers include Carnival Cruises, Orange and iSat Africa.
“We believe that O3b mPOWER, defined by software and
network elements based on 5G technologies, will provide a
unique combination of flexibility and universal access,” said
Jean-Luc Vuillemin, Executive Vice President, International
Networks, Orange. “Adding 5G standards to the already
flexible and software-driven satellite opens a new range of
possibilities. O3b mPOWER could seamlessly complement
both our international and customer networks, that’s why we
decided to go with SES.”
“People thought we were insane to suggest that we could
have cloud services on a cruise ship,” said John Padgett,
Chief Experience and Innovation Officer, Car nival
Corporation. “With O3b mPOWER, we’re transitioning into
an operation that is fully synchronized with the cloud and
cost-efficiently moving into gigabit services for cruise ships.”
With enterprises and governments around the world
adopting the cloud across their operations, SES has
partnered with leading cloud services providers to deliver
secure and dedicated connectivity to their customers’
demanding cloud-based applications that span dense cities
to remote, rural locations. With O3b mPOWER, SES is
creating a cloud-scale operational environment that will
leverage cloud networks to provide leading data analytics,
geospatial tools, machine learning, and AI services.
“We are very proud to be at our Boeing satellite production
facility here in El Segundo, to give you an exclusive look at
our Boeing 702X satellite technology and talk about how it’s
coming to life for the first time,” said Jim Chilton, Senior Vice
President of Boeing Space and Launch. “Prior to launch,

Photo courtesy SES
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there’s quite a rigorous build and test process that the
satellites will go through to simulate the space environment
in every way so that the satellite can withstand the dynamic
launch environment and that the satellite operates as intended
once it reaches space. Our unique collaboration with SES
has allowed us to jointly arrive at a next-generation satellite
system that meets the needs of SES’s customers today.”
“We are really excited to have unveiled the O3b mPOWER
satellites together with Boeing ahead of the first launch at
the end of the year. This system’s massive throughput and
its ability to dynamically adapt and scale bandwidth to match
customers’ evolving needs in real-time is a first in the space
and satellite industry, and is exactly what our customers are
looking for,” said Steve Collar, CEO of SES. “The satellite
industry is moving to a software-based world, and I am proud
to say we are leading this movement with innovation across
the O3b mPOWER system. Our O3b mPOWER ground
infrastructure is largely software-based, allowing us to
intelligently orchestrate connectivity services across our
global network — something never done before.”
The first batch of three O3b mPOWER satellites will be
launched by SpaceX from Cape Canaveral in December
2021, followed by two more launches in 2022.
The constellation will start delivering services as of Q3
2022.
Spacecom and Get SAT show superior results for Micro
Sling Blade Ka-Band ESA on AMOS-17 Satellite
Spacecom and Get SAT have announced the successful
testing of Get SAT’s next generation Micro Sling Blade KaBand satcom-on-the-move terminal on AMOS-17’s advanced,

digital Ka-band. The test was hosted at the SMS Teleport in
Rugby, UK. AMOS-17, the most advanced HTS satellite
serving Africa, was chosen by Get SAT for testing its newest
electronically steered antenna (ESA), bringing together
optimal G/T and a high performing satellite terminal that
resulted in an unparalleled throughput of 5Mbps forward and
25Mbps return rate.
This combination of AMOS-17’s capabilities and the Get
SAT Micro Sling Blade ESA offers superior performance
satellite communication, flexible solutions, and competitive
advantages for customers in aviation and land-on-the-move
markets.
Get SAT’s scalable ESA terminal is fully integrated, allin-one, modem-agnostic solution that includes a built-in Get
SAT Micro Modem and GS950 modem (iDirect 950). As an
off-the-shelf, end-to-end terminal with industry leading SWaP
and no trade-offs, it provides reliable communications at a
low-profile to meet a range of governments, defence and first
responder applications.
“The Micro Sling Blade’s successful proof of concept
testing with Spacecom’s AMOS-17 satellite is another step
forward,” said Kfir Benjamin, Get SAT’s CEO. “Get SAT is now
beginning to supply this super low-profile ESA to government
and defence customers requiring powerful, lightweight SWaP
solutions.”
Spacecom Senior VP Business Development & Marketing
Ofer Asif added, “The AMOS-17 is an advanced digital
platform serving an array of customers in a wide range of
applications. We are keen to work with companies such as
Get SAT that bring new and exciting applications to the
market.”
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NETFLIX gaming. Photo courtesy of NETFLIX

How is OTT evolving to meet
emerging demands from
increasingly digital consumers?
As media continues to be defined by its
footholds in digital spaces, broadcast
industries of all kinds have been hard at work
redefining their offering to catch up with the
cultural shifts at play. Over the top (OTT) media
content is one of the standout frontiers of this
evolutionary space, one which did not exist
much more than a decade ago and is likely to
go on to reinvent itself into something
altogether new in the next one.
Laurence Russell, Assistant Editor, Satellite Evolution Group
Even before the wave of digitization we saw under the
pandemic, OTT platforms were gaining significant ground,
leading to many suggesting they had invalidated the movie
theatre and analogue television.
According to a study by Allied Market Research in 2019,
the global OTT market size was then valued at US$121.61
billion, to rise at an estimated CAGR of 29.4 percent to hit
US$1,039.93 billion by 2027. That prediction has so far held
true, corroborated by similar research.
The OTT ad space
This success is in part fuelled by its status as a new frontier
for advertising, which has increasingly gained ground in OTT
spaces, though not without difficulty.
10

A 54-page study by Microsoft in 2015 based on 2,000
respondents suggested that the average user attention span
for advertising content has reduced overall from twelve
seconds to eight seconds, reduced further by the perception
of the intrusivity of the ad. The nature of a digital environment
where everything is just a click away reinforces this.
The effects of instant gratification and streamlined
entertainment in online spaces appears to have permanently
altered human expectations in media and advertising,
providing a scientific basis for why traditional engagement
methodology may no longer be effective.
It is understood that in OTT, and indeed all online spaces,
advertising will not only have to speed up its messages but
will also need to increasingly ‘contextualize’ in order to more
closely weave itself into the content it accompanies.
Should the heavyweights of OTT in Netflix, Amazon Prime,
Disney Plus and Hulu open up to ads, presumably by
providing a free advertiser-supported streaming (FAST)
alternative, the nature of advertising could be redefined as
OTT becomes a media mainstay. With or without the
mainstream players, OTT ad uptake and revenue are
inarguably growing, and will no doubt be a space for
innovation as their foothold strengthens.
Algorithmic personalization
With OTT market growth a reasonable expectation,
investment in its tech development has been healthy, with a
relative consensus forming upon the optimization of user
personalization via algorithmic preference prediction forming
in the industry, for which artificial intelligence (AI) and machine
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learning (ML) will be a crucial component.
Systems that automate playback quality in order to avoid
buffering dependant on the connection quality of the user, as
well as micro-marketed ad-targeting is just the beginning.
Media curation via algorithms entered the mainstream via
social media networks, which were not often considered
content delivery platforms capable of rivalling traditional
broadcast until they became more judicious about how they
streamlined their media. Now Tiktok, Youtube, IGTV, and
Facebook Watch all fast-track the content uploaded to their
platforms to those it understands will respond strongest, and
mainlines a steady, auto-playing stream of it to users, which
loads new videos the moment one ends, creating a seamless,
continuous experience.
Being richer in qualitative content, OTT platforms have
more room to grow in replicating these techniques. They can
go beyond simple preference-matching to logging and
leveraging meta-data. AI can recognize colour coordination,
character emotional states and action set pieces, estimating
highlight moments to understanding broadly what each piece
of media offers, and leveraging that to automate
recommendations.
These highlights can also speed up a promotional team’s
capacity to clip content in order to highlight particular
moments treasured by the fanbase, as well as potentially
simplifying the construction of in-house trailer, top five list,
and recap content. The ability to create a second market for
the same content in this manner has typically slipped through
OTT platforms’ fingers to land on social and video sites, where
they are widely celebrated and drive massive discussions,
driving interest in the original content. It makes sense that
OTT platforms would want to research how they might
verticalize that process.
Giving users a space to quickly and cleanly clip their own
favourite films and shows with the help of AI and share and
discuss that content with fellow viewers creates a medium
for fandoms to emerge and grow, which have long been
recognized as measurable forces notorious for free promotion,

Streaming devices. Photo courtesy of Creative Commons
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so much so it can be argued they have been responsible for
sustaining certain franchises that would’ve died without them.
Video games via OTT?
The integration of gaming into the broadcast model has been
increasingly discussed in recent months, which has reignited
following Netflix’s statement that they would be streaming
mobile games to its users at no additional cost.
In a press release, the company stated that they “view
gaming as another content category, similar to our expansion
into original films, animation and unscripted TV.” Which is a
uniquely simplified way of approaching the most inputintensive form of entertainment available.
The news recalls the cancelled Stranger Things game
being published by Netflix, which would’ve been showcased
on the platform as well as sold as a traditional PC game,
running in the game engine Unity, which is capable of being
supported by Internet browsers.
Black Mirror’s Bandersnatch was a similar experiment,
though successful, which experimented with possessing a
plot directly driven by inputs given by the viewer, who chose
decisions for the protagonist.
These are not the only examples of attempts by studios
and game developers to blur the lines between TV or film,
and video games, and does not seem to be a concept that
media innovators have given up on.
In its ‘Q2 2021 Earnings Interview’ released by Netflix,
Greg Peters, COO and CPO of the company confirmed the
effort would “be a multi-year effort that we’re going to start
relatively small.” This was discussed in addition to
conversations around the platform’s ability to deliver live-

events and podcasts, rounding out the portfolio of every form
of media one can imagine being streamed.
With the increasing power of browser-based game
engines, as well as the latent potential of cloud-gaming, the
technical roadmap certainly exists for Netflix to capture an
impressive share in the new ‘games-as-a-service’ model,
which investors have been experimenting with.
Greg went on to insist a subscription model of distribution
can appeal to game developers and publishers because it
guarantees revenue in a way sales or in-game purchasing
can’t, seemingly inferring Netflix games would not include
microtransactions.
His specificity likely argues against the ongoing friction
in the gaming community toward the ‘games-as-a-service’
model for its absence of tangible ownership for the customer,
normalizing another stepping stone away from consumer
rights in media, as well as the assumption that the model
motivates against award-winning, single-player narrative
experiences, which don’t fit the distribution model as well as
online-only multiplayers.
Addressing the initiative in the long-term, Peters
explained: “We’re going to try a bunch of different games
through a variety of different mechanisms to see what’s really
working.”
Netflix appears well-aware of the difficult path ahead of
them in delivering the kind of fully realised ‘transmedia
storytelling’ so many have tried to invent in the past but appear
committed to backing up their efforts with solid investments.
In other words, no one with as much money as Netflix
has tried to amalgamate media formats in the past, which
could well mean they will be the first to succeed.

Mobile gaming. Photo courtesy Creative Commons
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Satellite:
Delivering the
future of video
streaming
Satellite has long played a key role in the
distribution of broadcast content to millions of
viewers thanks to the wide coverage beams
provided in GEO. With the advent of LEO and
MEO constellations, and the trend towards
non-linear TV, viewing habits have changed;
however, content demand can still be met via
satellite.

Hans Massart, Head of Media and Broadcast,
ST Engineering iDirect

time information for personnel in a variety of industries
including mobility, government, defence, and telemedicine.

Hans Massart, Head of Media and Broadcast, ST Engineering
iDirect
The global pandemic has caused unprecedented growth
in the number of people utilizing streaming platforms, delving
into TV boxsets and the latest films. Additionally, national
lockdowns also impacted our working and social lives as we
migrated considerably to life indoors. This shows no signs of
slowing, as it is projected that subscription Over-The-Top
(OTT) video service users will grow to 196.3 million by 2024
in western Europe.
Service providers must do their utmost to harness and
leverage the new technologies at their disposal to reap the
benefits for their subscribers. Looking past the traditional
methods of providing unfailing and reliable broadband
connectivity is of paramount importance, especially in areas
where terrestrial infrastructure is unavailable or prohibitively
expensive. Satellite broadband, not traditionally considered
an option for Internet-based video streaming, is already
connecting the most remote locations to content – and for
good reason.
OTT for lockdown entertainment
The likes of Netflix, Apple TV, and Amazon Prime, have
received extra attention across Europe, Africa, and the Middle
East, and become a firm fixture on peoples’ daily calendars
over the past 18 months. In addition to these OTT services
for video streaming, Microsoft Teams and Zoom have been
utilised daily in order to stay connected with colleagues,
friends, and family.
OTT services have also facilitated the migration of
students and teachers to online learning, enabling them to
continue with invaluable lessons and to keep educational
services running throughout the pandemic. In addition to
education, high-quality video is imperative to provide real14

Challenge for service providers
Every device in the home used for OTT streaming services
can be viewed as a separate and individual stream and has
a unique set of requirements. With end-user demands evergrowing, they expect to have the ability to play their video
content on-the-move and at all times, with unfaltering
coverage. However, the likes of latency, Internet traffic and
website demand can all be detrimental factors for seamless
service delivery. If the network is overloaded, bandwidth
strains may be more frequent and service blackouts may be
experienced.
The live streaming market is set to be north of US$245
billion by 2027, but the challenge of providing live content for
sports, music or breaking news remains. For providers, they
must be sure to provide high bandwidth, low latency, and
impeccable traffic management to ensure no buffering, and
uninterrupted, unfailing streaming. Customer experience has
never been more important. In fact, customer tolerance
averagely lasts around one minute and a half in relation to
poorly performing streaming and therefore providers must
be sure to address this in order to maintain customer
confidence and prevent customer churn.
Satellite: The logical choice
Terrestrial networks can often experience spells of severe
congestion, but this is eliminated by deploying a technology
such as satellite. By utilizing the Content Distribution Network
(CDN), the bandwidth is more optimally used and brings
multiple copies of the same content to the subscriber.
Improved Quality of Experience (QoE) is also delivered by
distributing content spatially relative to the consumer as the
CDN can secure increased availability and experience
reduced buffer. Satellite has the ability to multicast and can
reach all receivers in a network seamlessly and quickly.
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Subsequently, coverage in harder-to-reach areas can be
achieved with satellite as it scales considerably for additional
receivers. Satellite is an economic option for service providers
that wish to provide terrestrial connectivity to all places across
the globe and keep people connected at all times.
Bandwidth for superyachts
Satellite can facilitate connectivity for a multitude of services
and applications in a host of vertical markets. Markets such
as maritime and aerospace can be benefitted significantly.
For those in the superyacht industry, streaming video content
is a must when passengers and crew members wish to
experience streaming during downtime. Increased demand
from customers, can place substantial pressure on a
network’s overall bandwidth, and this can have a damaging
impact on passengers’ overall experience.
This was the case for Isotropic Networks. To directly
combat this issue, the satellite service provider developed a
Digital Subscriber Management System to reduce the amount
of bandwidth needed on the upstream side. Broadcasting a
constant downstream feed of Netflix content, Isotropic
Networks could facilitate subscriber requests, and
implemented a caching server to ensure unlimited user
permissions to access the content, anywhere, at any time of
the day.
The iDirect Evolution® platform facilitated this by enabling
multicasting, low latency, and increased efficiency of the

satellite link. The ability to multicast through caches ensured
that the customer received content swiftly and experienced
an efficient ser vice. With the super yacht industr y
encompassing travel across a number of locations across
North America and Europe, having access to a high QoE
was a must. The use of satellite ensured all areas, even
without a viable terrestrial broadband link, could be reached.
Therefore, the Evolution platform allowed Isotropic
Networks to introduce various sized multicast streams, and
this substantially reduced congestion and buffering times for
passengers on board. Subsequently, Isotropic Networks was
able to provide the speeds required to facilitate bandwidthheavy applications and maintain a great customer experience.
A safe bet
In the current climate, subscribers need unfailing connectivity
to stream video content in an array of industries, and service
providers must be able to facilitate this to keep their customer
base satisfied. With the skillset to provide remote access and
multicasting, satellite races ahead as the technology of
choice. Considered the ideal choice for OTT services, satellite
can distribute an unparalleled amount of content and offer a
superior customer experience. As video streaming continues
to grow worldwide at a breakneck pace, one thing is clear,
service providers must ensure they adopt satellite in order to
reap the immense benefits on offer and remain on pace with
their competitors.

Photo courtesy ST Engineering iDirect
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Q&A Telenor Satellite

Europe’s most versatile
operator
Ole Ledang, Director Broadcasting
Division at Telenor Satellite

Telenor Satellite is a world-renowned satellite service, who
prides itself on being Europe’s most versatile operator. With
digitization and broadcast evolution progressing as highthroughput LEO rollout continues, Ole Ledang, Director
Broadcasting Division at Telenor Satellite, explained how the
company is approaching new demands, and how competitivity
is maintained while meeting high environmental and labor
standards.
Laurence Russell, Assistant Editor,
Satellite Evolution Group

Question: Telenor Satellite is a
broadcast teleport business
operating in a country with high labor
costs. How does it maximize its use

Q&A

Question: How has Telenor Satellite
adjusted in the face of the challenges
of the pandemic?
Ole Ledang: Telenor Satellite AS
operates within two product and
geographical areas. Data Services,
which supplies satellite capacity and
platform services for the maritime,
offshore, and aeronautical markets in
Nor ther n and Southern Europe,
Mediterranean and Middle East; and
Broadcasting, which provides satellite
capacity, platform services and ground
operations for the broadcasting markets
in the Nordics and CEE.
While
broadcasting
has
experienced a steady and solid demand
during the pandemic, with a growth in
platfor m ser vices beyond our

expectations, we have adjusted some
of our efforts within the data services
market. In particular, the ferry and cruise
segments have experienced a
noticeable negative effect, and we have
monitored and adjusted the utilization
of our satellite capacity accordingly.
Other segments, like fishing, have been
in good development throughout the
pandemic.
It seems like our data services
markets are again picking up speed as
the tourist season approaches and
restrictions are lifted, so we are
expecting an industry which is back on
its feet late this year and during the
beginning of 2022.

Telenor Satellite's main office is located at Fornebu
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Q&A Telenor Satellite

Telenor Satellite's Nittedal Teleport

of technology to remain competitive
and add value for customers instead
of outsourcing for cheaper labor?
Ole Ledang: This is very true. However,
there are a few key aspects that ensure
our position as a competitive player:
Smart utilization of technology and
design; highly competent engineers
with direct contact with our customers;
flexibility and agility; industry leading
availability; and scale of operation.
We have designed an IP platform at
Nittedal Teleport which opens up a
bouquet of upsides. This is by no means
entirely unique in our industry, but the
benefits of bringing in the source signals
from the broadcasters in high quality
mezzanine for mat (or SDI) and
distributing these signals to the relevant
production platforms at the teleport –
and then to our customers, producing
outputs for DTH, IPTV, multiple OTT
profiles and DTT feeds – are
substantial. It means that we can
efficiently make a particular TV channel
available to new platforms, change
format from SD to HD, or transcode to
a new profile for viewing on mobile
devices.
Another benefit is flexibility in
operation. With the rigs of transcoders,
multiplexers, streamers and what have
you, automatic back-up is secured by
our n+m system designs. And should
we need to manually operate the
20

infrastructure, our system engineers log
on remotely and perform services as if
they were present on the teleport. This
is of great assistance to our 24/7 NOC
engineers who, if a fault situation
occurs, are able to communicate with
our customers while simultaneously
rectifying the situation.
Every component in our IP platform
and production platforms are registered
in a database. This means that in the
event of a failure resulting in
unavailability of a TV service, the faulty
equipment triggers an outage ticket for
escalation, and an automatic
notification to the relevant customer.
This saves us a lot of time during
faultfinding and rectification. And with
more than 1,000 TV services running
through the machinery, this is the only
way to operate.
The broadcasting industry is
changing at an escalated speed, which
means that all players involved need to
be fast-acting and agile in order to help
their customers survive and prosper.
This is our universal goal in Telenor
Satellite: We are here to help our
customers
succeed
in
their
marketplace.
So, when a broadcaster finds it
inefficient to deliver the content through
a dedicated fibre connection, we are
happy to install play-out servers with
inter net connections at Nittedal

Teleport. That way, the broadcaster has
full editorial functionality of their TVchannel, operated through a standard
Internet connection.
On the topic of connectivity: Security
has been – and still is – very much at
the top of our priority list. With the
current mix of remote access to the
equipment, program feeds through
internet connections, file transfers and
what have you, it is absolutely crucial
that we run a protected and secure
operation. I am pleased to say that we
have now reached a level of security –
and awareness on security – which
ensures the safety of our operation,
even with modern remote access and
full functionality.
Question: Telenor Satellite prides
itself on aiding efforts in favour of the
climate goals of the Paris Agreement.
What can actors in NewSpace
industries do to follow suit?
Ole Ledang: Telenor Satellite has its
environmental footprint very much on
the agenda. Our location at the Telenor
Satellite headquar ters is a ‘smar t
house.’ But more importantly: Nittedal
Teleport – our main location just north
of Oslo – has for many years been
registered and cer tified as an
environmental beacon by local
authorities (Miljøfyrtårn). To achieve
this, we have had to verify our smart
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Q&A Telenor Satellite

use of electrical power, demonstrate
conscious waste management, facilitate
the move to electrical cars and fulfil a
number of further criteria.
Regarding NewSpace, Telenor
Satellite wouldn’t be the first company
to think of under this umbrella and we
are not involved in any current LEO
initiatives. With our satellite fleet at 1o
West we have full control of our assets
in space, and with an operational
lifespan of more than 15 years per
satellite, collision avoidance and
decommissioning of our assets from the
geostationar y orbit is highly
manageable to avoid space debris.
Multi LEO initiatives, each with 200+
micro satellites, and with no or limited
means for collision avoidance and deorbiting, are obviously a totally different
operation. Dialogue and agreements
between national bodies, ITU and other
international frequency coordination
committees, and the satellite industry
itself, are essential. A lack of pannational agreements could result in
escalating chaos for the satellite – and
telco – industr y and with an
unmanageable level of space waste in
orbits very close to Earth.
Question: Industry commentators
have remarked that the ground
station needs to ‘catch up’ with
NewSpace technology on the orbital
side, due to a disparity in investment
interest. If you agree, how do you
think the imbalance ought to be
addressed?
Ole Ledang: If you operate a LEO
constellation with tens or hundreds of
satellites that each need real-time
communications, it is evident that the
ground segment becomes very complex
and costly to install and operate.
I think the industry itself has to – and
I am sure it does – include this
complexity in total business plans. A
satellite business plan is no longer just
the satellite and a launcher. It’s very
much the satellite-network – including
ground infrastructure, operations,
development, availability, back-up etc.
Telenor Satellite is a seasoned provider
of complete managed services, and we
are very much used to developing
holistic business plans that encompass
the total investment scope necessary
to provide attractive customer services
through the entire life cycle of service,
from initial service order through
22

commissioning and operation.
We pay close attention to the rapid
development within our industry, and we
are very much motivated to continue
being relevant in the fast technology
development we have seen during the
past decade. Again, we don’t look at this
with a particular doctrine in mind, be it
NewSpace or whatever, we aim to
provide the best possible value for our
customers through our products and
services. Technology is one dimension
in this that we pay close attention to,
but we find that customer-orientation,
operational efficiency, and ability to
execute are also critical to succeed.
Question: With ever increasing
throughput demands required by
broadcast technologies, what are the
greatest priorities for teleports in
preparation for the 5G era?
Ole Ledang: This is a very exciting and
relevant topic. Telenor Satellite is in
search of what position to take – what
opportunities lie in this part of the
communications industry. I think we are
back to the real benefits of
geostationary satellites: Delivery of
large-scale data from one centralized
hub to many receivers in parallel. How
can we position ourselves – and the
satellite industry in general – as a
relevant partner in order to reduce
capex in unnecessar y terrestrial
infrastructure just to handle peak hours
of data distribution?
We find ourselves at the crossroads
where new and existing technology
open up new products and
opportunities, and at the same time we
are retiring products and functions that
are better served by the ‘newcomers.’
The challenge is to retire the right
products and bet on the new products
that will prosper. We certainly do not
have the only and correct answer yet,
but we have an understanding of where
there are options to develop our position
– and what industry players to continue
to work with. I think there will still be
some time before end-user product,
beyond higher mobile data throughput,
materializes but we will stay focused
and dedicated through this important
phase of 5G development.
Question: What can we expect from
Telenor Satellite in the coming
years?
Ole Ledang: Telenor Satellite is a

satellite company with a unique orbital
position reaching Europe, the Atlantic,
the North Sea, the Mediterranean,
Africa, and the Middle East. With Ku and
Ka-band licenses it is certainly an
attractive position which will continue to
be important for a number of product
ranges and customer segments.
The two axis of space segment and
ground operations are equally important
– and increasingly interlinked. We must
ensure that we have available bitrate for
the right geographical markets – at a
cost ensuring unique value for our
customers. At the same time,
continuous development of hardware
and software – both on the teleport side
and at the customer side – is essential
in order to continue our success. There
is an increasing number of vessels
which need higher and higher bitrate.
They need the experience of being
connected to a broadband connection
as if at home – at a cost which triggers
the very same behaviour.
Our DTH players, fibre operators
and OTT providers need relevant TVofferings for their multi-million customer
bases across the Nordics and Central
Eastern Europe. One day it is the Euro
2020 finals in UHD, the next day it is
the premiere of a new series for mobile
customers.
Telenor Satellite will continue to be
of value for our customers, so we will
continue to operate closely with our
suppliers to understand the market
development, the oppor tunities,
increase our competence and create
value for our customers.

Photo courtesy Shutterstock
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Amplifiers

Live demo of linearized 70W Ku-band GaN solution. Photo
courtesy Mitsubishi Electric

Unleashing GaN’s
original promise
We’ve been hearing about the huge potential
of GaN amplifiers for some years now, with
ground-breaking capability claims aplenty.
However, GaN technologies proved not to be
without their own limitations.
Tim Mosher, Marketing Engineer, Mitsubishi Electric
Over the past decade, it would be difficult to think of a
more highly touted technology introduction within the satellite
communications (SatCom) power amplifier universe than that
of Gallium Nitride (GaN). GaN has, and indeed still does,
present a compelling use case. From its inception, the
promise of GaN was embodied in several key performance
metrics, but its ultimate effectiveness in multi-carrier
applications was severely hampered by an unforeseen
drawback.
The promise of GaN
A key intrinsic property of GaN compared to its solid-state
counterpart Gallium Arsenide (GaAs) is that of its wide band
gap. In practical terms, this property allowed GaN transistors
to be operated at higher bias voltages, a technological
breakthrough in its own right. The familiar power equation,
Power = Voltage x Current (P = V x I), informs us that a
doubling of the operation voltage will halve the current
required to achieve the same output power.
Common GaN process nodes in production today allow
current drain to be cut by a factor of two to four compared to
GaAs while maintaining the same radio frequency (RF) output
power (not counting efficiency improvements). From the DC
24

power supply to the heat sink, a reduction in current drain is
always welcome as it decreases heat generation due to
conductor I2R losses. Not only that, but the tolerance for higher
operating voltages also simplified the RF output matching
networks of the transistors, leading to improved efficiency
and higher frequency bound of the devices.
Furthermore, the power density of GaN was found to be
quite favorable compared to GaAs. Tolerance for hotter
internal channel temperatures led to relaxed heat-sinking
requirements and solid reliability numbers which continue to
improve over time. And like GaAs, a GaN field-effect transistor
(FET) allows engineers to design power amplifiers using a
modular approach. In a modular design, a GaN FET failure
could be detected as a ‘soft’ system failure with only
marginally reduced output power as opposed to a hard failure
that takes down the entire communication system. ‘Hotswappable’ modules allowed for easy replacement on a fully
powered system, and a redundancy module option could be
built-in to completely eliminate down-time.
This combination of power density, efficiency, reliability,
redundancy, and field-friendly replacement was a value
proposition that quickly caught the attention of satellite
operators seeking to significantly reduce both their capital
and operating expenditures.
Unexpected limitations
But, lurking behind the promise of GaN was a performance
limitation which caught many in the industry by surprise. Due
to the generally lower power capability of GaAs technology
compared with its traveling wave tube (TWT) counterpart,
solid state power amplifiers (SSPAs) had historically been
limited to the single-carrier, low bandwidth market. For these
applications, the tried-and-true characterization of 3rd order
intermodulation distortion (IMD3) with two tones spaced at
5MHz was sufficient. And, even in cases where GaAs was
able to be applied to the multi-carrier market, it performed
well due to the minimal IMD3 performance delta between
narrowly spaced carriers and widely spaced carriers.
It was naturally assumed then that GaN would function in

Figure 1: A Typical Ku-band Comparison of older GaN
technology with Mitsubishi Electric’s new WideGaN TM
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“This combination of power density,
efficiency, reliability, redundancy, and fieldfriendly replacement was a value
proposition that quickly caught the
attention of satellite operators seeking to
significantly reduce both their capital and
operating expenditures.”
much the same way as GaAs. For single-carrier applications,
it did perform quite well and generally lived up to expectations.
But the superior voltage and output power capabilities of GaN
quickly led to SSPA designs with higher and higher power.
Engineers were developing increasingly efficient ways to
combine many GaN FETs together to achieve power levels
once thought to be limited only to TWTs. But as some of
these systems started to deploy, satellite operators observed
severe interference and channel degradation. It was learned
that this interference was being caused by unusually high
and unexpected intermodulation distortion caused by the GaN
devices. Because it had been assumed that wide bandwidth
signals would perform similarly to narrow bandwidth signals,
operators had loaded up these high power GaN systems with
multiple carriers spaced over very wide bandwidths. It turned
out to be a flawed assumption, and SSPA suppliers scrambled
to develop workarounds to help their customers navigate this
devastating issue.
Unfortunately, many system integrators were soon forced
to resort back to either GaAs- or TWT-based power amplifiers.
Such experiences would ultimately leave an indelible mark
on many engineers and an ongoing negative bias toward
GaN technology in general.
Rising to the challenge
At Mitsubishi Electric, we understand the severe situation in
which so many operators found themselves as they tried to

Mitsubishi Electric’s WideGaN™ PA device. Photo courtesy
Mitsubishi Electric

implement early GaN technology into their multi-carrier
SatCom systems. It is for that reason that our engineers have
worked tirelessly to develop a unique solution to these
intermodulation issues at wide bandwidths, thereby enabling
a whole new generation of high-power, solid-state amplifiers
for multi-carrier applications. A new product line-up of
internally matched FETs is now available that enables full
multi-carrier coverage of the 13.75-14.50GHz Ku-band. SSPA
designers can implement these ‘drop-in’ products in a
straightforward way with commonly used component
packages and 50ohm input/output matches. WideGaNTM has
been designed with the end user in mind and with the same
reputation for quality that Mitsubishi Electric has built over
decades of innovation within the semiconductor industry.
The original promise of GaN is now finally within reach.

www.satellite-evolution.com | July/August 2021

print issue.pmd

25

24/08/2021, 11:53

25

HTS Architecture

HTS architecture
- What are the
challenges?
With the advent of high throughput satellites
(HTS), the availability, quality and speed of
satellite-supported Internet connectivity has
boomed like never before. However, with
increasing numbers of satellite operators
turning their hand to service provision, quality
is sometimes questionable, and challenges are
growing.
Maxim Usatov, Founder and CTO, and Patrick Gannon, Sales
Engineer, BusinessCom Networks
BusinessCom has been involved in the broadband
satellite business since the early 2000s, and we have seen
many changes over the years. The most significant industry
shift currently underway is an ongoing consolidation due to
high throughput satellite (HTS) architecture. Historically the
industry has relied on fixed satellite services (FSS), delivered
by geosynchronous Earth orbit (GEO) satellites whose beams
typically spanned large regions, such as most or all a
continent. With migration to HTS, we now have numerous
small, slightly overlapping, spot beams covering the same
geography.
Traditionally an independent satellite service provider
could set up a single teleport or a virtual network on an

Photo courtesy Shutterstock
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Maxim Usatov, Founder and CTO, BusinessCom
Networks
existing teleport located anywhere within a regional or crossstrapped satellite beam and provide Internet access to remote
sites located anywhere in the beam. To do the same thing
with HTS architecture, the independent operator would have
to set up networks in every spot beam, to provide the same
coverage they had with a single non-HTS regional beam.
In most situations it does not make economic sense for a
traditional satellite service provider to put up a teleport or a
virtual network in every spot beam they want to sell service
into. HTS therefore, drives a new design, one in which a group
of spot beams are switched or aggregated in the satellite to
one or more spot beams that provide the gateways or
teleports that forward the traffic to the Internet. This changes
the model significantly. With a few fixed high-throughput
gateway beams per satellite, teleports supporting HTS are
now owned and operated by the satellite owner/operators,
rather than independent satellite service providers. What is
gained, and what is lost with this new architecture? HTS
unquestionably offers greater efficiency which can translate
to cost savings, but it is also limiting; what are the limitations?
Flexibility and customization
Numerous independent satellite operators once delivered
unique, customized services to clients anywhere within a
regional satellite beam. Now the trend is towards a few
operators with huge networks with many tens of thousands
of sites that can be difficult to customize and support properly.
All the spot beams servicing a region direct their traffic to a
few gateway beams that hand the traffic off to the Internet.
As a result, independent service providers are replaced by a
single large satellite operator, who until recently sold capacity
on their satellites to those same independent satellite service
providers. Now they are running their own networks, delivering
ser vices to customers, rather than capacity to the
independent service providers who have traditionally worked
with the end customers. The role of the service provider is,
de facto, reduced to marketing and first tier support. These
will be huge networks, and this is something for which the
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satellite operators have no historical experience, and
BusinessCom notes, it shows in the quality of engagement
with the customer. These huge networks also require massive
amounts of hub equipment in the teleports, with all the
complication that entails. This will lead to a desire to avoid
customization and make everything the same.
In our experience satellite operators have been less than
stellar at offering commercial services, rather than selling
their capacity to others who specialize in that business. Over
the last couple decades, we have seen little change in
business processes that were developed to sell capacity
rather than sell, manage and service commercial services.
In place of numerous independent operators, there are
service providers such as BusinessCom Networks who shape
and market broadband satellite services to partners and end
customers, properly addressing of the needs of different
market verticals. In the past, integrators and service providers
had access to active service management, starting from the
initial network design and planning, but with HTS operators
now managing the hub, their role is reduced more towards
providing the first few levels of technical support. Due to the
sheer size of those HTS conglomerate networks often
spanning hundreds of carriers, the result is also less
monitoring (fewer ‘eyes on the screen’). Interference-ridden
or poorly balanced in-routes are creating more and more
problems and are responsible for performance issues for large
numbers of remote sites.
The HTS architecture is a challenge when it comes to
offering customized services, particularly to enterprise and
government clients. Large scale, centrally managed services

tend to be very cookie-cutter in nature. You can have it their
way, or you can have it their way. Differentiating services
becomes more difficult. One differentiator that is becoming
more difficult to implement is QoS (quality of service), which
prioritizes, de-prioritizes or blocks traffic based on customer
business needs. In part this is due to the complexity, software
limitations and poor understanding of modern VSAT platforms
that are designed for HTS architecture. As a result, making
voice and video consistent and reliable is more challenging,
or the solutions come with caveats and limitations.
Infrastructure issues
In some of these large HTS networks, routing to private
enterprise clouds has become more difficult. Routing
decisions are taken network-wide, and often without sufficient
‘granularity’ being provided by the satellite operator. This
makes it more challenging to implement and maintain custom
backhauls from the teleport to the customer’s data center or
point of presence. The large HTS operators may not even
want private backhauls in the form of fibre or leased circuits
being pulled to their teleports, insisting on VPNs over the
Internet as a means of backhaul to corporate offices or
networks. This may or may not be satisfactory for certain
applications.
In all these cases, decisions are slow, including changes
to IP routing and QoS. In the past, you would call up tech
support at your regional satellite service provider, and they
would call you back in a few hours asking you to test it. Now
the request must wind its way through a quagmire of large
satellite operator bureaucracy – every service change must

Photo courtesy Shutterstock
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go through multiple layers of approvals. The difficulty of
implementing custom service configurations is further
complicated by the fact that a service feature set is contingent
on the choice of a particular gateway or a beam – large HTS
networks can be highly inhomogeneous. This complicates
the case for salespeople trying to maintain a map in their
minds of what is possible and what not. It becomes harder
for sales reps to know if they are delivering what they are
selling, and whether what they are selling really works as
adver tised. With HTS most salespeople have less
understanding of how satellite links are provisioned, as LBAs
(link budget analysis) and RF management parameters tend
to be even more complex. This results in delays getting quotes
back to customers, particularly for services that are not
cookie-cutter. Customized solutions such as managed private
networks may be limited and less flexible given the desire by
larger providers to limit options, whereas, providing
customized options is a selling point for some traditional
satellite service providers. Offering customized solutions,
such as BusinessCom has specialized in, is still possible,
but it requires being able to host an integrator’s server and
routing equipment in the satellite operator’s teleport(s), and
this is becoming more difficult, and takes longer to
accomplish.
HTS services are being deployed in regions that have a
lot of potential prospects, but which do not necessarily have
strong backbone infrastructure, such as would be found in
the US, Europe, and some Asia-Pacific countries. New
technology from hub developers such as iDirect permit a client
to purchase a pool of bandwidth that spans multiple spot
beams. Multiple teleports in geographically dispersed regions
may be required by the satellite operator to provide gateways
from the spot beams to the Internet. These teleports must be
networked together with terrestrial circuits, preferably
redundant, using different paths and purchased from different
providers; however, the terrestrial infrastructure in these
regions may not support the same reliable terrestrial networks
found in Europe and elsewhere. Satellite operators are now
building out terrestrial MPLS (or hybrid) networks to
interconnect their teleports in regions with questionable
infrastructure.
Traditionally, this has not been their area of expertise.
Unreliable infrastructure, misconfigured routers, interference,
etc. can result in higher packet loss than is usually found in
the backbone infrastructure for traditional regional satellite
service providers. Packet loss as low as 0.5 percent can
significantly degrade performance. This, until recently, was
an ongoing struggle for one of BusinessCom’s HTS-based
services.
Feature limitations
We mentioned pools of bandwidth that span multiple spot
beams. This capability that BusinessCom delivers as a
Managed Private Network (MPN) is easy to deploy on a
traditional fixed satellite. A single beam covering all South
America, for example can support a private network with sites
in all the countries covered by the beam, such as a large
network of store or bank branch offices, or embassies. If the
continent is covered by numerous small spot beams, instead
of a single regional beam, then creating a managed private
Figure 7. Ka-band 63W linear GaN SSPA for new LEO system
network becomes more challenging. iDirect’s new Velocity
30

“In most situations it does not make
economic sense for a traditional satellite
service provider to put up a teleport or a
virtual network in every spot beam they
want to sell service into. HTS therefore,
drives a new design, one in which a group
of spot beams are switched or aggregated
in the satellite to one or more spot beams
that provide the gateways or teleports that
forward the traffic to the Internet. This
changes the model significantly.”
operating system supports this capability, but we are finding
that in many HTS networks, the satellite operators will only
create MPNs in a single beam. That is moving backwards.
This limitation also applies to hardware Virtual Network
Operators (VNOs). We are finding that the Host Network
Operator (HNO) in some of the HTS networks will only support
a single beam. These are satellite operators who have
become service providers losing opportunities because they
do not know how to leverage and market the available
technology.
Of course, HTS offers some significant advantages.
Frequency reuse and smaller, hotter beams provide better
service, higher data rates and lower costs. They bring new
challenges with them as well. As vendors such as ST
Engineering iDirect work to develop new technology that
provides features like beam switching and sharing pools of
bandwidth across multiple beams, the situation should
improve, but early on, there are bugs and issues with
significant factors such as bandwidth allocation algorithms,
delivering bandwidth properly and fairly. BusinessCom
accepts that it is complicated to share a pool of bandwidth
between multiple sites in multiple spot beams, and we trust
the vendors will continue to work to improve the reliability
and fairness of the bandwidth allocation algorithms and
mechanisms that are supposed to support this capability.
Long term outlook
We have discussed the current challenges and issues facing
the ongoing migration to HTS networks, and the pending or
potential displacement of some smaller regional service
providers, by a few large satellite operators who have recently
become service providers as well.
At BusinessCom we agree that HTS is the way forward.
Assuming we can overcome organizational difficulties,
frequency reuse offered by the architecture benefits both the
end user and the industry, especially within the context of
the widespread rollout of microwave services. BusinessCom
thinks the industry needs much better pricing per Mbps, two
orders of magnitude better than current pricing to stay
relevant, due to the ongoing explosion of high-volume content
such as video. We think HTS will help GEO to stay competitive
against LEO/MEO constellations for quite some time and look
forward to HTS development continuing with new amplifier
and satellite bus power architectures being implemented to
gateways
further improve cost and efficiency.
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Q&A Telesat

Can LEO technology be
the key to universal
broadband?
Manik Vinnakota, Director of
Commercial and Product
Development, Telesat

Universal broadband has long been a futurist dream, ending the
digital divide and expanding our logistical scope of the planet.
With increasing LEO adoption, some believe that dream is
within reach. Telesat Lightspeed intends to bring us closer to
that dream, delivering competitive LEO connectivity on par with
fibre, with the scope to address remote locations. Manik
Vinnakota, Telesat’s Director of Commercial and Product
Development, discusses the potential of the service, and
Telesat’s vision for a connected world.
Laurence Russell, Assistant Editor,
Satellite Evolution Group

Q&A

Question: How is broadband
currently served by satellites? Why
has true universal broadband always
been such a challenge?
Manik Vinnakota: Expanding network
coverage to rural and remote areas has
been challenging for telecom operators
for decades. The costs associated with
deploying terrestrial backhaul over long
distances, often through difficult terrain
like mountains, jungles, deserts, and
the frozen tundra, far exceed the
potential profits that can be achieved in
densely populated communities.
Geostationary (GEO) satellites can

provide backhaul links to bring internet
traffic to the urban fibre backbone to
connect a majority of the unserved or
underser ved populations, but not
without their own unique challenges.
Telecom operators consistently state
that the bandwidth costs, coupled with
the networking equipment and software
required to integrate the satellite
capacity with their terrestrial network is
complex and costly to manage,
requiring workarounds and expertise
that they don’t have within their
organizations.
Whether expanding broadband
Internet networks or wireless networks,
most countries require that the backhaul
traffic lands in the country. This means

Complete community connectivity. Image courtesy Telesat
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that a gateway must be located in the
country, further increasing the satellite
infrastructure costs to add additional
teleports in every country the operator
wishes to serve.
Universal broadband remains a
challenge because the business case
doesn’t close – it’s just too expensive.
Question: Why is LEO better, and why
should telcos consider these
solutions?
Manik Vinnakota: Today’s satellites
operate from a GEO orbit that is some
36,000km away from Earth. These
satellites are so high above the planet
that it takes almost a second for a signal
to travel from the ground to the satellite
and back down to an Internet user. The
Internet requires acknowledgments for
data packets to be sent and received.
While a second doesn’t sound like a
long time, if every packet being sent
gets delayed by another second due to
the acknowledgment, it starts to add up
very quickly and that’s why Internet over
geostationary satellites is not optimal.
The second of delay is multiplied over
and over just to load a single web page,
so the user experience suffers.
By bringing the satellites much
closer to Earth at 1,000km, the time for
data to reach the satellite and come
back to the user is less than 50
milliseconds, a latency that is on par
with most fibre networks today.

For many years satellite operators
and telecom companies could deploy
TCP acceleration and other techniques
try to overcome latency. But it is not
possible to accelerate encrypted web
pages, ecommerce sites and VPN,
which all time out on GEO. Over 74
percent of web pages today use the
https:// encryption protocol, so Internet
users on high-latency GEO backlinks
will have a poor browsing experience.
LEO networks also provide
consistent coverage and performance
anywhere on Earth, including Polar
regions, which GEO satellites cannot
reach due to their orbital position along
the equatorial belt.
Question: How will Telesat
Lightspeed address the shor t
comings of current solutions and
allow for true universal connectivity?
Manik Vinnakota: Telesat’s state-ofthe-ar t LEO network, Telesat
Lightspeed, will transform satellite
Internet services with low-latency, high
quality, affordable, fibre-like connectivity
everywhere.
From a cost perspective, we
designed our LEO constellation network
to deliver Gigabit data links to
Enterprise, Telecom and Government
customers with disruptive economics.
We achieve this by incorporating the
most advanced technologies possible,
driving the greatest efficiency over the

Constellation. Photo courtesy of Telesat
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network. MIT Researchers who have
studied the various LEO constellations
have concluded that Telesat’s
constellation is the most efficient.
Having worked with leading telecom
providers for over 50 years, Telesat
designed its network to address the
shortcomings and complexities inherent
in integrating traditional satellite-based
solutions. For example, Telesat
Lightspeed services will be certified
with MEF’s 3.0 Underlay Connectivity
standards, allowing telcos to easily
understand how our layer 2 services
can be procured and integrated into
their networks.
For telecom operators who serve
several sparsely distributed locations
throughout a countr y, it is not
economically feasible to assign a full
LEO capacity beam to each location
because they would be underutilized.
Our Telesat Lightspeed satellites have
advanced phased-array antennas that
create over 135,000 hopping beams to
dynamically deliver the right amount of
capacity, to the right geography,
instantaneously.
Alter natively, more densely
populated communities will need much
greater capacity to meet bandwidth
needs, and through that same beam
hopping technology we can dynamically
for m larger beams from multiple
satellites to deliver over 20Gbps into a
single community.
And finally, if backhaul traffic needs
to land in countr y, with Telesat
Lightspeed we can cost-effectively add
a private interconnect anywhere the
telecom operator needs it.
Question: With multiple LEO
networks being launched, in addition
to new MEO and GEO satellites,
customers have many new choices.
What should buyers be considering
as they evolve their connectivity
strategies?
Manik Vinnakota: As telecom
operators consider all next-generation
satellite technologies, one of the most
impor tant factors to consider is
scalability. According to Worldbank, by
2022 yearly total Internet traffic is
projected to increase by 50 percent from
2020 levels, reaching 4.8 zettabytes or
150,000Gbps. Exponential growth in
connectivity demand will occur in every
connected community. Telecom
operators need to question each
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satellite operator’s ability to scale
network capacity into communities to
meet this increased demand.
Network resiliency is also a critical
factor to consider. Satellite-dependent
communities must ensure that they
don’t have single points of failure in their
satellite architecture. Buyers should ask
operators how many satellites are in
view of each site and the amount of time
it will take to divert traffic from one
satellite to the other if there is an
anomaly. Equally important, buyers
should inquire how satellite operators
mitigate degraded performance our
outages in the case of inclement
weather events.
Question: Who can LEO connectivity
benefit most?
Manik Vinnakota: Due to the close
proximity of Earth, LEO will provide a
much faster broadband link than what
is possible in MEO or GEO orbits. There
are many latency-sensitive applications
that cannot work over a GEO link. LEO

networks can transfer encrypted traffic
without timing out, and allow users to
access cloud services, and online
gaming. Another important benefit in
LEO is data upload capabilities. Any
application that requires large (5Gb –
10Gb) data uploads, like cloud services
or e-medicine will perform much better
in LEO. On the Telesat Lightspeed
network, we will have 70 times more
uplink capability against the most
advanced GEO satellite in orbit.
Question: What impact will Telesat
Lightspeed have on EMEA-based
businesses?
Manik Vinnakota: In addition to
expanding connectivity to remote
communities, Telesat Lightspeed will
bring enterprise-grade connectivity to
EMEA based companies, many of
which have a global presence.
Airspace over EMEA is denser than
anywhere in the world for air traffic, as
is the Mediterranean for the cruise
industry and super yachts. With Telesat

Lightspeed, we’ll be bringing more
capacity into Europe that all the GEO
satellites in orbit combined together!
Oil and gas companies can connect
their oilfield platforms on land and in the
oceans, as well as the tanker vessels
to their corporate headquarters, through
one unified network with disruptive
economics.
Question: What’s possible in a world
with full LEO coverage?
Manik Vinnakota: In a world full of LEO
coverage, we have the opportunity to
bring fibre-quality connectivity to every
point on our planet. For the first time,
scientists conducting impor tant
research in the Polar regions will have
access to 24/7 broadband connectivity.
Remote populations can access
telemedicine, distance learning, and
participate in the digital economy. We
believe that when we create
connections, we unleash potential for
all; potential to learn, potential to grow,
and potential to prosper.

Telesat Lightspeed. Photo courtesy Telesat
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Marlink - Enterprise VSAT. Photo courtesy Marlink

Enterprise satellite edges towards
network as a service
New approaches to network design are making
possible the technology changes that support
remote working and cloud applications. With
the events of the last two years, never before
has there been such a push towards enabling
these technologies.
Alexandre de Luca, President, Enterprise, Marlink
If the last 12 months have demonstrated anything to users
of enterprise satellite services, it is that remote working was
not just practical and possible, it was essential for
maintenance and delivery of vital services.
A year when service technicians and relief staff struggled
to reach remote sites stretched that capability to the limit,
creating a notable increase in bandwidth demand and
pushing the capability of installed networks to the limit.
It’s long been a problem for NGOs; installing IT
environments in remote locations comes with layers of risk.
For oil and gas or mining customers, downtime is dollars;
and for IGOs and governments, uptime is everything. Even
with hopes high of a return to some normal working, a
watershed has been passed in terms of what enterprise
satellite users expect from providers and how the providers
respond to the challenge.
As a result, the enterprise market is moving from a focus
on product to a focus on services; where the network,
38

infrastructure, software, and hardware are managed by the
provider on the customer’s behalf.
Demand changes
To put the changes in context, Marlink saw traffic from
enterprise customers increase by 68 percent in the last 12
months, with new customer contracts driving record
installation numbers.
In the same period, more than 400 new VSAT sites were
installed for major operators in the IGO, NGO and energy
sectors including provision of high capacity, lower latency
services from medium Earth orbit (MEO) and GEO satellite
constellations. The installations in this period represented
data traffic of more than 4.5Gbps from VSAT including several
MEO-based installations representing more than 500Mbps
in total.
Some of the reasons are obvious but others reflect some
specific changes and a general acceleration of trends we
already observed to be happening.
It makes sense that an NGO can reduce the headcount
exposed to frontline risk and call on expertise to keep a
network running. Energy companies can access input from
specialised personnel who could be servicing multiple
onshore and offshore sites from a single location; the same
is true for IGOs needing to consult experts without having to
fly them in.
In particular the demand for standardised collaboration
tools will test the performance boundaries of geostationary
satellite network unless the network is designed from the
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agreed quality standards are met. It allows for more flexible
optimization and allocation of resources by the company and
enables it to concentrate on its core business or activity.
Cloud computing and higher levels of mobility have
redefined how users see mobile networks. By understanding
what these changes mean and responding with new solutions,
providers can deliver higher throughput with lower latency
over a stabilised and optimized link. Replacing local physical
networks with a virtual network, designed from the ground
up around user needs will come to be seen as the natural
choice.

Marlink NW Server Room. Photo courtesy Marlink

ground up with tasks and applications in mind. More and more
users have grown used to using Teams and Zoom, regardless
that these applications were not designed with satellite in
mind.
The result is that the corporate network, regardless of
the business it services, has to do more. For IT managers
the requirement is increasing to move from disparate, often
unconsolidated systems towards an industrialised approach
to communications technology.
New approaches
Making this jump certainly requires higher bandwidth and
throughput, but also decisions on which applications are key
to the business and how the network needs to be designed
to minimise latency. Increasing efficiency can also drive
process automation, reducing the compliance burden while
maintaining physical safety and cyber security.
It also suggests a move away from systems of
components built up over years and prone to end-of-life
issues. Remove this burden and replace it with managed
services and you have a means of outsourcing the process
and concentrating instead on achieving business goals.
Instead, each network can be constructed as a bespoke
service, each one reflecting the market vertical it will serve.
The Network as a Service (NaaS) concept considers the
network and computing resources as a single holistic entity;
it allows companies to hand over the day-to-day burden of
running their network solution directly to a specialist provider.
Software-defined network technology (SD-WAN) forms
part of this process, splitting transport layers and assigning
key applications to different connectivity links, traffic
prioritization and load balancing. As a result, applications
can be configured to be delivered as a service rather than as
installed programs subject to performance and connectivity
issues.
NaaS also makes the provider responsible for overall
network management meaning they have Key Performance
Indicators and Service Level Agreements to meet, ensuring
40

Making cloud possible
A major humanitarian relief organisation was seeking to
improve the performance of their hybrid connectivity network,
increase cyber security and manage local networks at remote
premises. Marlink was able to meet these needs by providing
a customised NaaS solution, acting as a single supplier of
managed IT & network services and cloud access.
Application-based routeing management enables traffic
prioritization and load sharing for more efficient bandwidth
use and increased network capacity. Network management
is centralised so traffic priorities, configurations, and network
policies can easily be applied remotely across all sites in
different geographic locations, which can grow as more
human resources are added.
SD-WAN enables an intelligent assignment of key
applications to different connectivity links including VSAT,
MSS, fibre, 4G/LTE as well as Internet connections to ISPs.
Based on the traffic priorities set by application, the network
load is balanced, and path routeing is defined to ensure
optimized performance.
Latency-critical services such as ERP, videoconferencing,
cloud services and collaboration tools are prioritized and will
not be interrupted. Network security was applied to protect
critical data and eliminate unwanted traffic through intrusion
prevention systems, firewalling, antivirus, DNS filtering, SSL
inspection and web filtering.

Marlink - remote operations. Photo courtesy Marlink
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COMING SOON...
Enjoyed this issue of Satellite Evolution
EMEA? Well hold on to your hats, because
there is much more to come!
Coming up in Satellite Evolution EMEA Sept/Oct 2021:



News
Deep space
Oil and gas
Interference
Flat panels
Emerging space technologies







If your focus is the global satellite industry - look
no further! The Satellite Evolution Group, a division
of DS Air Limited, is one of the leading print and
digital marketing platforms for the industry. For over
fifteen years we have served the global satellite
market with information key to this evolving sector.
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