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Since 2016, the FCC had ap-
proved satellite constella-
tions for new Non-geosta-

tionary Orbit (NGSO) Systems 
and the latest ones given green 
light were Spacex, Telesat, Kep-
pler, and Leosat in November 
2018 authorizing nearly 8,000 
small telecom satellites to serve 
U.S. entities from Low Earth Or-
bit allowing global coverage.

The FCC approval for SpaceX 
(USA) and Telesat (Canada) to 
expand their constellations al-
low more satellites in the V-band 
spectrum. Kepler Communica-
tions (Canada) received approv-
als for 140 Ku-band satellites and 
LeoSat (Netherlands) for 78 Ka-
band satellites. Among the four 
approvals, SpaceX got the larg-
est with 7,518 satellites in a Very 
Low Earth Orbit or VLEO con-
stellation that will operate below 
350 kilometers.  

OneWeb and a least 11 oth-
er entities are in various stages 
of consideration at the FCC for 
their operation.  An FCC approv-
al triggers a regulatory deadline 
whereby the companies must 
place at least half their constel-
lations in orbit within six years, 
and the full systems in nine. At 
the end of nine years, the FCC 
freezes approval at the number of 
satellites in use.

Here’s a quick status of some 
of the main satellite proposals 
that applied at FCC. However, 
this report is not exhaustive, as 
other ventures contemplate sat-
ellite constellations for a variety 
of applications starting from IOT 
to broadband for end users and 
enterprises are evaluating other 
solutions.

OneWeb. OneWeb has shifted 
the debut launch of its satellite 
mega constellation for 2019. One-

Web is building the first 900 sat-
ellites of its constellation through 
a joint venture with Airbus called 
OneWeb Satellites. Backed by 
SoftBank, Intelsat, Coca-Cola, 
and other investors, OneWeb is 
creating a constellation of small 
telecom satellites with the goal of 
making the internet accessible to 
everyone on Earth by 2027. 

In March 2018, OneWeb 
asked FCC to expand its autho-
rization from 720 to 1,980 Ku-
band satellites. The company still 
expects to begin service in 2019, 
starting with the first few hun-
dred spacecraft. “As long as we 
begin our production launches 
this year, we are still on sched-
ule,” remarked Greg Wyler, One-
Web CEO, in a recent press 
conference.

Since OneWeb’s first launch 
will only have 10 satellites on-
board, the rocket will travel 
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straight to their 1,200-kilo-
meter Low Earth Orbit in-
stead of the 500-kilometer 
drop off planned for sub-
sequent flights, Wyler said. 
The near-direct insert cuts a 
few months of orbit raising 
time that would have relied 
on each satellite’s internal 
propulsion.

Wyler estimated that 
there might be a two-month 
gap between the first launch and 
the rest of the launch campaign, 
which consists of a Soyuz launch 
every 21 days. After the first 
launch, each Soyuz will carry 36 
satellites, with some occasionally 
carrying 34, he explained. 

OneWeb also has a contract 
with Virgin Orbit for 39 Launch-
er One missions and a memo-
randum of understanding with 
Blue Origin for five New Glenn 
launches to supplement its prima-
ry Arianespace campaign. Nei-
ther of those vehicles are launch-
ing yet, however.

Wyler added OneWeb’s first 
generation satellites have “ac-
tually beat our plans” on mass, 
weighing in at around 145 kilo-
grams each, instead of the pro-
jected 150 kilograms. “We are at 
about 14.5 kilograms per Gbps. 
Each satellite is about the same 
performance as the satellites I de-
signed for O3b, yet we are putting 
nine times as many on a rocket,” 
he beamed.

SpaceX. SpaceX launched two 
prototype satellites last February 
and plans to use Ku- and Ka-
band to begin evaluating how 
its service would fare and what 
the company would need to do 
to scale its operations. SpaceX is 
building its satellites in-house. So 

far, it has received FCC approval 
for more than 11,000 satellites in 
total. 

Elon Musk, CEO of SpaceX, 
is raising $500 million to fund 
a satellite-based internet service. 
SpaceX is looking to launch a 
massive network of satellites into 
orbit to provide internet service 
for devices on the ground, which 
would offer companies and con-
sumers an alternative to cellular. 
And while SpaceX hasn’t di-
vulged which industries it would 
target with this service, it could 
potentially fill a need in the IoT 
that would provide the company 
with a sizable revenue stream.

SpaceX is looking to get its 
Starlink internet service off the 
ground with the new-found cap-
ital. The company’s planned 
satellite-based communication 
network would require a web of 
thousands of satellites to be able 
to blanket the planet in wireless 
coverage.

SpaceX is among those target-
ing the unconnected, with plans 
to bring high-speed, reliable and 

affordable broadband in-
ternet service to consum-
ers in the U.S. and the 
world, including areas 
underserved or current-
ly unserved by existing 
networks. The SpaceX 
system will initially con-
sist of satellites using Ka- 
and Ku-Band spectrum 
to provide a wide range 
of broadband and com-
munications services for 

residential, commercial, institu-
tional, governmental, and profes-
sional users worldwide. SpaceX 
has separately filed for authority 
to operate in the V-Band, where it 
has proposed an additional con-
stellation of 7,500 satellites oper-
ating even closer to Earth.

For the consumer, SpaceX 
says its end-user terminals, which 
will amount to a relatively small 
flat panel the size of a laptop, will 
use phased array technologies to 
allow for highly directive, steered 
antenna beams that track the sys-
tem’s LEO satellites. In space, 
satellites will communicate with 
each other using optical intersat-
ellite links, which the company 
says will effectively create a mesh 
network flying overhead that will 
enable seamless network manage-
ment and continuity of service.

The Starlink satellite-based 
internet service could be a huge 
boon for the IoT if SpaceX choos-
es to include low-power services 
in its network. A number of com-
panies have announced plans to 
test and potentially deploy com-
mercial satellite networks geared 
specifically toward IoT use cas-
es, including Iridium, Astrocast, 
and Ligado. These companies 
are looking to the spacefaring 
networks to serve IoT devices 
because they are a viable alter-

OneWeb, backed partly by Richard 
Branson, plans to launch a constel-
lation of 720 low-Earth orbit satellites 
using non-geostationary satellite orbit 
(NGSO) technology in order to provide 
global, high-speed broadband.
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native to cellular-based 
communications and typ-
ically operate on different 
wavelengths, due to the 
distances that signals have 
to travel. The Federal Com-
munications Commission 
last year gave  SpaceX per-
mission to deploy 11,943 
low-Earth orbit satellites 
for the planned Starlink 
system. A new application 
from  SpaceX Services, a 
sister company, asks the 
FCC for “a blanket license 
authorizing operation of 
up to 1,000,000 Earth sta-
tions that end-user customers 
will utilize to communicate with  
SpaceX’s NGSO [non-geostation-
ary orbit] constellation.”  

The Boeing Co. filed a propos-
al two years ago to FCC but in 
June 2018, an executive of Boe-
ing admitted that the project is 
not moving forward at this time. 

Boeing original project pro-
poses to operate up to 2,956 sat-
ellites in LEO to provide internet 
access to government and com-
mercial customers in the Unit-
ed States and globally. Boeing 
planned to deploy the first por-
tion of the system -- 1,396 satel-
lites -- operating at an altitude of 
1,200 km within six years follow-
ing license grant, and to subse-
quently increase the constellation 
to a total of 2,956 satellites. Boe-
ing mentioned that the kind of 
V-band NGSO system that it pro-
poses could go a long way toward
meeting the Commission’s desire
to foster greater availability of af-
fordable broadband, especially in
rural or remote areas, where ter-
restrial providers cannot or won’t
build out.

O3b-SES. O3b already pro-

vides services to cruise ships and 
governments around the world, 
but it said that it wants market 
access to the V-band for up to 24 
additional satellites that would 
operate in a circular equatori-
al orbit as a constellation called 
O3bN.

Earlier this year, O3b CEO 
Steve Collar told the media that 
he’s optimistic that the solution 
that the company has for its 
follow-on architecture will be 
extremely competitive with any-
thing else that is either in the mar-
ket now or planned for the fu-
ture. But for O3b, it’s not about 
launching hundreds of satellites; 
it’s more about developing the 
capability and efficiency of each 
satellite, he declared.

Kepler Communications. Can-
ada-based Kepler is planning en-
abling intelligent shipping, smart 
agriculture, connected transpor-
tation, and remote telematics 
by deploying a satellite M2M 
backhaul service. At the core of 

each satellite is a novel Software 
Defined Radio, electronically 
steerable antenna array, and net-
working protocol that has the 
potential to become the standard 
for satellite communications with 
dynamic links and variable chan-
nel sizes.

The Kepler system will consist 
of up to 140 satellites, inclusive 
of in-orbit spares, with the ca-
pability to increase the number 
of satellites in operation to meet 
user demand. Kepler pledges that 
each spacecraft’s cost will be low 
enough that they can be upgraded 
every three years with the latest 
advances in communication tech-
nology.

Kepler has launched two satel-
lites that are already serving ear-
ly customers with pilot trials for 
Global Data Service, a wideband 
store-and-forward service that 
allows moving bulk quantities of 
data over LEO constellation. This 
is the only wideband connectivi-
ty service available in remote and 

In 2017, SpaceX submitted regulatory filings to launch a total of nearly 12,000 sat-
ellites to orbit by the mid-2020s. The internet communication satellites are expect-
ed to be in the smallsat-class of 100-to-500 kg (220-to-1,100 lb)-mass, which are 
intended to be orbiting at an altitude of approximately 1,100 kilometers (680 mi).
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polar regions delivering up to 400 
GBs a month worth of data to 
customers around the world.

Kepler plans to launch the 
next satellite on the second half 
of 2019, which will be tasked 
with a different mission: to trial 
IoT connectivity solution (every-
where IoT) to early customers.

In 2020, Kepler will be launch-
ing GEN 1 constellation of up to 
15 satellites. This GEN 1 will 
deliver Global Data Service to 
customers globally, and will in-
corporate the learnings from Sat 
1 and 2, delivering wideband sat-
ellite connectivity. 

GEN 2, of up to 50 satellites, 
is planned for 2021/22 and will 
be capable of both wideband and 
narrowband connectivity, deliv-
ering Global Data Service and ev-
erywhere IOT offerings globally. 

During 2022/23, Kepler ex-
pect the full constellation to be 
deployed, adding to the total of 
140 satellites that will provide 
global real-time coverage and re-
al-time access to other satellites 
via data relay system with the use 
of ISL. 

TELESAT. Canada-based 
Telesat currently provides sat-
ellite-delivered communications 
solutions worldwide to broad-
cast, telecom, corporate and gov-
ernment customers. The compa-
ny’s fleet consists of 15 satellites, 
plus the Canadian payload on 
ViaSat-1 with two new satellites 
under construction.

Telesat is developing a state-
of-the-art LEO constellation that 
will leverage the company’s glob-
al spectrum rights in Ka band 
and proprietary LEO architecture 
to transform global communica-
tions. It will offer an unsurpassed 
combination of capacity, speed, 
security, resiliency, and low cost 
with latency that is equal to, or 
better than, the most advanced 
terrestrial networks. Able to serve 
the entire globe, Telesat LEO will 
become a core component in sat-
isfying many of the world’s most 
challenging communications re-
quirements. It will accelerate 5G 
expansion, bridge the digital di-
vide with fiber-like high speed 
services into rural and remote 
communities, and set new levels 
of performance for commercial 

and government connectivity on 
land and in key maritime and 
aeronautical broadband mar-
kets, which are among the fastest 
growing in today’s satcom indus-
try.

The proposed Telesat system, 
as listed by FCC, consists of a 
constellation of 117 satellites in 
11 orbital planes. In 6 of the 11 
planes (12 satellites per plane), 
which are inclined 99.5 degrees, 
satellites will be in a circular or-
bit at an approximate altitude of 
1,000 kilometers. In the other 5 
planes (9 satellites per plane), 
which are inclined 37.4 degrees, 
satellites will be in a circular or-
bit at an approximate altitude of 
1,248 kilometers. Operation of 
the satellites is authorized by Can-
ada and will be conducted in the 
37.5-40.0 GHz (space-to-Earth), 
40.0-42.0 GHz (space-to-Earth), 
47.2-50.2 GHz (Earth-to-space), 
and 50.4-51.4 GHz (Earth-to-
space) frequency bands. This is 
according to the company’s FCC 
18-163 filings on Nov 19, 2018.

Telesat’s LEO Constellation 
Will Use 292 Satellites in a Pro-
prietary Design of Polar and In-
clined Orbits

ViaSat. ViaSat already offers 
broadband services, including to 
rural America, but it wants to 
augment its network with a con-
stellation of 24 satellites at an 
altitude of 8,200 kilometers, ac-
cording to the FCC.

ViaSat is still working on a 
Medium Earth Orbit satellite 
constellation idea revealed al-
most two years ago, but has not 
finalized what that system would 
look like. This is according to 
Mark Dankberg, CEO of Viasat, 
during a press conference in Au-
gust 2018.

Canadian startup Kepler Communications plans to launch the next satellite on 
the second half of 2019, which will be tasked with a different mission: to trial IoT 
connectivity solution (everywhere IoT) to early customers.
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ViaSat is “putting a bunch of 
work” into optimizing a 24-sat-
ellite system disclosed in a 2016 
application to FCC that would 
provide connectivity using Ka-
band and the lesser used V-band 
spectrum.

The company’s main focus has 
been spinning up telecommunica-
tions services on ViaSat-2, which 
launched last spring, and build-
ing a trio of large geostationary 
satellites to cover the globe, with 
each sporting a terabit or more 
of total capacity. A Viasat me-
dium-Earth-orbit system, being 
closer to the Earth, would aug-
ment services from Viasat’s geo-
stationary fleet.

A hybrid system 
of GEO and MEO 
— something SES of 
Luxembourg is the 
only operator do-
ing today — would 
provide “interesting 
opportunities to re-
inforce coverage in 
high-demand plac-
es and to get polar 
service,” Dankberg 
said. “We think it’s 
probably going to 
be a little more ex-
pensive on a per unit 
basis than what can 
be done with really 
good GEOs, but still could be a 
worthwhile addition to our fleet, 
and that’s the direction we are 
going,” he added.

Dankberg gave no timeline for 
fielding the MEO system. The 
FCC has yet to approve Viasat’s 
application, which would trigger 
regulatory deadlines to bring at 
least half the system into service 
in six years, and the full constel-
lation in nine.

Viasat is talking about the 
ability to offer 25, 50 or even 100 
Mbps speeds to homes, rivaling 
terrestrial broadband offerings, 
while simultaneously serving 
thousands of passengers on cruise 
ships and in airplanes. If and 
when the system becomes oper-
ational, it will be able to move 
capacity to where the demand is, 
for example, where cruise ships 
need it. It would allow people 
flying from Los Angeles to Istan-
bul, for example, to stream mov-
ies and video at 35,000 feet over 
the Atlantic Ocean, regardless of 
how many people and devices are 
connected.

region, which includes Alaska.

The company said its ASBM 
will be capable of providing 
broadband internet access to us-
ers in the Arctic region who have 
poor or no connection to GEO 
satellite systems or terrestrial net-
works.

Space Norway AS has been 
working to establish satel-
lite-based broadband commu-
nications capacity in the High 
North since 2015. Space Nor-
way’s project is based on a sys-
tem of two satellites providing 
coverage 24 hours a day in the 
area north of 65 degrees N lati-
tude. The expected lifespan of the 

Digital rendering of Viasat’s proposed MEO constellation communicating with 
ViaSat-2. (Viasat photo)

Space Norway. Norway-based 
Space Norway wants to be able 
to operate at least two satellites 
in what would be part of its Arc-
tic Satellite Broadband Mission 
(ASBM) to access the U.S. mar-
ket. As it implies, the company’s 
main focus is to deliver high-
speed broadband internet con-
nectivity to end users in the Arctic 

satellites is 15 years. If all goes ac-
cording to plan, the satellites will 
be launched in 2022.

FCC released in November 
2017 a grant to the Space Nor-
way Petition to pursue its goal 
of providing broadband Internet 
access to currently unserved and 
underserved communities in the 
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Arctic region of the United States.

LeoSat. LeoSat initially planned to launch 
two prototype satellites in 2019, but having 
completed a meaningful amount of tech-val-
idation on the ground with Thales Alenia 
Space and investor Sky Perfect JSAT of Ja-
pan, came to the conclusion it wasn’t neces-
sary, allowing for significant savings. 

Mark Rigolle, CEO of LeoSat Enterpris-
es, explains that LeoSat is attempting to 
build the world’s first business backbone in 
space. As a dynamic young company, LeoSat 
believes that fast, reliable, and ubiquitous 
data connectivity will fuel growth for busi-
nesses worldwide.  The company’s solution 
is to take data networking into space, and in 
doing so, will set a new bar for ultra-secure, 
high-speed connectivity.  

In 2018, LeoSat achieved a number of 
significant milestones, including -- securing 
investment from Hispasat, the Spanish na-
tional satellite operator, gaining approval 
from the FCC to operate the constellation 
in the U.S., and getting commitments from 
customers and resellers totaling over US$1 
billion.

Hispasat, the Spanish national satellite 
operator, last year entered into an agreement 
to invest in LeoSat.  Hispasat is one of the 
only satellite operator to have achieved con-
tinuous growth over the past years, thanks 
to a strong focus on innovation and smart 
long-term investments. With this invest-
ment, Hispasat has found a perfect com-
plement for its geostationary fleet with the 
ability to expand its scope significantly to-
wards new verticals that will define the data 
market over the coming years. The invest-
ment underlines Hispasat’s firm belief in the 
unique attributes of LeoSat’s new LEO net-
work architecture to ensure further growth 
in the future.   

Combining advanced on-board rout-
ers with inter-satellite laser links, LeoSat is 
creating an optical backbone in space, pro-
viding fiber-like low-latency and gigabit per 
second data delivery, which is ultra-secure 
and extremely resilient, thanks to its gate-
way independent meshed-network data-con-
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nectivity from transmitter to re-
ceiver.   This solution will provide 
valuable new business opportu-
nities in the growing data and 
mobility markets in sectors such 
as telecommunications, multina-
tional enterprise, maritime and 
government services by ensuring 
previously unavailable levels of 
network performance combined 
with worldwide reach. 

LeoSat was recently awarded 
the authority by FCC to provide 
NGSO services in the U.S. The 
FCC market access grant allows 
LeoSat to address currently un-
met demand for high-bandwidth, 
low-latency, high-security data 
transmissions from large com-
mercial and government custom-
ers in the United States.  

Earlier in 2018, LeoSat entered 
into an agreement with Phasor, 
the developer of enterprise-grade 
electronically-steered antenna 
(ESA) systems, to develop a pow-
erful Ka-band, NGSO-ready ver-
sion of its breakthrough low-pro-
file ESA, scalable to virtually 
any use-case requirement.  This 
collaboration will provide high-
speed, low-latency, ultra-secure, 
Ka connectivity infrastructure to 
corporate, government and com-
mercial markets, offering speeds 
about 1.5 times faster than ter-
restrial fiber.

Phasor’s very low profile, elec-
tronically steerable antenna en-
ables the reliable, robust delivery 
of high-bandwidth services. The 
antenna is solid-state, with no 
moving parts, allowing satellite 
signals to be tracked electronical-
ly. The ESA can be flat or con-
formal in design and can be fitted 
seamlessly to moving vehicles, 
enabling a number of applica-
tions for maritime and mobility 

markets. 

LeoSat said pre-launch agree-
ments spanning a wide range of 
fast-growing data and mobility 
sectors including enterprise, tele-
coms, government and finance, 
have now taken the commitments 
the company has received from 
customers and resellers over the 
threshold of US$1 billion. 

LeoSat is thus helping open-up 
new markets and deliver business 
growth for partner companies 
such as DCS Telecom, Globe-
comm, and Signalhorn, who are 
looking to provide innovative 
connectivity solutions.

LeoSat will focus on the 
following markets: Enter-
prise-to-Enterprise; Energy; Tele-
coms and Government. The com-
pany has high expectations from 
the enterprise and government 
markets, the companies that face 
the real challenges in connecting 
sites and locations in a high se-
curity and low-latency fashion. 
Filling an immediate need for 
organizations that have budget-
ed the money for that makes the 
proposition an attractive target 
for LeoSat. Mobility is certainly 
facing the same issues, but now 
more in the context of “simply 
get me connected.” The company 
believes it can be successful by fo-
cusing on the right markets where 
requirements go beyond merely 
getting connected such as Online 
Gaming, Low-latency cloud ap-
plications, etc.

PointView Tech LLC.  A fil-
ing with the FCC of a multi-mil-
lion-dollar experimental satellite 
from Facebook was confirmed 
last July 2018. The satellite, 
named Athena, will deliver data 
10 times faster than SpaceX’s 

Starlink Internet satellites. 

In early 2019, PointView’s 
Athena will also head out to LEO, 
on an Arianespace Vega rocket. 
Athena is about the same size and 
weight (150 kg) as SpaceX and 
OneWeb’s satellites, but Athena 
will use high-frequency millime-
ter-wave radio signals that prom-
ise much faster data rates. The 
company estimates its E-band 
system will deliver up to 10 giga-
bits per second. “PointView is 
aiming to understand whether a 
system using E-band spectrum 
can be used for the provision of 
fixed and mobile broadband ac-
cess in unserved and underserved 
areas,” it wrote in the FCC appli-
cation.

PointView specifies three 
ground stations in its application 
that will send data to Athena in 
orbit and receive it in turn. One is 
a so-called satellite ‘teleport’ near 
Ventura, Calif., that is shared by 
a number of satellite companies. 
The second is Mount Wilson Ob-
servatory in the hills above Los 
Angeles, another popular loca-
tion for communications hard-
ware.

There are technical barriers to 
using E-band radio from orbit, 
however. High-frequency milli-
meter waves fade quickly and are 
easily absorbed by rain or other 
particles in the air. Part of Ath-
ena’s two-year mission will be 
to test just how big of a prob-
lem that is. “PointView plans to 
publish many of its experimental 
findings, including atmospher-
ic attenuation model validation 
data,” says its application.

PointView expects to get 
download speeds of around 10 
Gbps at its ground stations, with 
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uplink speeds topping 30 Gbps. 
But because Athena is in LEO, 
it will only fly above the three 
ground stations a couple of times 
each day, and for less than eight 
minutes at a time. 

The project, dubbed Athena, 
would eventually launch a fleet 
of small satellites into low-Earth 
orbit, somewhere between 100 
and 1,250 miles above sea level, 
and beam Internet access down 
to rural areas. Athena would join 
competing projects from SpaceX 
and OneWeb, both of which are 
racing to put thousands of their 
own Internet satellites into orbit 
first.

The many LEO satellite con-
stellation coming on-board in the 
next few years has also stimulated 
the ground equipment market 
with many companies providing 
innovative solutions for LEOs.  
One such company is LP Tech-
nologies which released LPT-

   Coming: Facebook’s Athena low-Earth orbit (LEO) broadband satellite.

LEO 1.0, an innovative spectrum 
monitoring software for LEO 
satellties. LPT-LEO has been in 
development for nearly 2 years, 
during that time the company has 
worked closely with many leaders 
in the satellite industry to to find 
a solution to monitor fast mov-
ing LEO satellites, and address 
the interference challenges the 
new generation of LEO satellites 
bring.

LPT-LEO is the only monitor-
ing system to-date designed spe-
cifically for the LEO market. Its 
revolutionary approach to large 
data monitoring allows LPT-
LEO to monitor large constella-
tions of LEO satellites and record 
tens of thousands of passes per 
month.  LEO touts the ability to 
automatically schedule spectrum 
analyzer changes to match LEO 
passes allowing for continually 
monitoring coverage and set-
ting hand-offs between terrestri-

al sites.  LPT-LEO is a network 
wide solution allowing for count-
less users to connect simultane-
ously, and the ability to connect 
every compatible analyzer into 
the system without any impacts 
on performance.

With FCC authorizing the ma-
jority of the players to implement 
NGSO satellite constellations in 
orbit during the next 5-10 years, 
new technologies and business 
competition will continue to rise, 
but the new generation of satellite 
players in the market will only 
succeed if their technology and 
economics will fit perfectly in the 
ever-changing market.   
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