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INTRODUCTION
Connected cars are transforming the automotive industry and
introducing changes to the sector that could be as
revolutionary as Henry Ford’s moving assembly line in 1913. As
modern vehicles increasingly resemble computers and data
centres on wheels, adding Internet connectivity marks an
inflection point. Fuelled by advances in wireless connectivity,
sensor technology and data analytics, car manufacturers are
developing new business models for improving vehicle safety,
operation and maintenance as well as providing drivers and
passengers with navigation and entertainment services.
Further down the road, connected cars could disrupt car
ownership models by enabling car-sharing and mobility
services. They also mark the start of the journey to develop selfdriving, autonomous vehicles and vehicle-to-everything (V2X)
communications. Such technologies will provide the foundation
for intelligent transportation systems that have wide-ranging
social benefits such as fewer road accidents, reduced air
pollution and more efficient city planning and operations. The
vision for the future of connected cars is that they will improve
not only how we drive, but also how we live.
According to IHS Markit, worldwide sales of connected cars will
increase from 24 million units in 2015 to 72.5 million units in
2023, which means nearly 69% of passenger vehicles sold will
come with connectivity. The growth in the number of
connected cars on the road will lead to new service revenue
opportunities for companies across the entire automotive
ecosystem and open the door for new players to enter the
market. Global revenues from the connected car market are
expected to increase from $37.5 billion in 2015 to $151.8 billion
in 2020, according to Machina Research.
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For mobile operators, connected cars also offer the prospect
for service growth and are important components of their
Internet of Things (IoT) strategies. Partnerships between
mobile operators and automotive original equipment
manufacturers (OEMs) are well established, many of which have
yielded agreements to embed SIM cards into vehicles to
facilitate cellular connectivity to support a variety of services,
such as fleet management and vehicle tracking.
As the next-generation 5G mobile standard emerges, promising
new low-latency and IoT networking capabilities, the pervasive
relationships and collaboration with the auto industry are
models for how mobile operators can work with other vertical
sectors to develop new services beyond mobile broadband
connectivity. The 5G Automotive Association group of car
manufacturers and communications companies, created in
2016, is already working on solutions for future transportation
and mobility services.
But despite strong momentum in the connected car market
and progress of mobile operators, some challenges remain. The
requirements for geographic coverage, network reliability,
security and consistent user experience are putting pressure on
telecom networks. This whitepaper examines how hybrid
networks will help mobile operators alleviate pressure on their
networks and accelerate connected car service revenues.
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CAR CONNECTIVITY CHALLENGES
Cars today have computing power that’s
equivalent to 20 modern personal computers,
feature about 100 million lines of code and
process up to 25 gigabytes of data per hour,
according to McKinsey and Co. The modern
vehicle is more than a form of conveyance from
one point to another, but a sophisticated
computer, or even a data centre, on wheels.
The data that cars generate provides valuable
insight about vehicle performance and driver
behaviour that benefits auto OEMs, consumers
and related entities like insurance providers or
government safety regulators. The information
can be used for remote diagnostics to prevent
malfunctions or to influence future engine designs
for better fuel efficiency. It can also be used to
alert emergency services of accidents or
breakdowns. To fulfil these requirements, the data
needs to be continuously collected and analysed
while cars are on the move in any location.
At the same time, auto OEMs also need to send
massive amounts of data to vehicles. Since cars
increasingly rely on software for essential
operations -- from anti-lock braking and safety
functions to infotainment systems -- problems are
often caused by errors in lines of code rather than
by faulty mechanical parts. The software also
requires regular updates.
Automotive recalls due to software glitches are
on the rise. Software-related problems
accounted for under 5% of all recalls in 2011 and
increased to 15% of recalls in 2015, according to
a recent report on auto recalls by financial
advisory firm Stout Risius Ross.
To patch problems and maintain vehicles cost
efficiently, auto OEMs need to be able to
remotely and securely send over-the-air (OTA)
software and firmware updates to vehicles
anywhere in the world.
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For auto OEMs, the cost savings of software and
firmware OTA updates are potentially great. IHS
Markit estimates that total global OEM cost savings
from OTA software updates were $2.7 billion in
2015 and will increase to more than $35 billion in
2022, with most of the savings derived from
telematics and infotainment systems updates.
OTA software and firmware updates will be used
for a wider variety of applications and systems in
the next few years, including maps, infotainment,
telematics and electronic control units (ECUs),
which control engine performance. Major car
makers including BMW, Ford, Tesla and Volvo
already employ OTA software updates. IHS Markit
estimates that by 2022, there will be 32 million
vehicles on the road that will be enabled for map
OTA updates; 96.4 million will be enabled for
infotainment OTA updates; 160 million will be able
to receive OTA updates to telematics control units
(TCUs); and 25.7 million will support ECU updates.
Some software updates are more data intensive
than others. Big updates, such as new content for
infotainment systems, are often restricted to WiFi
for broadband connectivity. In the event of a
software-related recall, the fix may need to be
pushed quickly to tens of thousands of vehicles.
Connected cars rely on WiFi, Bluetooth and cellular
networks either through embedded or tethered
devices. But the need to provide critical software
updates and consistent mobile broadband to
millions of vehicles is challenging when cars are on
the move, roaming in and out of cellular coverage.
In addition to software updates and remote
maintenance diagnostics, connected cars also
provide communications services for drivers and
passengers. Internet connectivity is increasingly a
must-have feature in new car models, primarily
because consumers expect to be connected
wherever they are, even in the car.

Telia Company. While connectivity remains at
the heart of mobile operator offerings, many
have expanded to offer broader solutions that
include data analytics, service platforms and
applications for auto OEMs.

MOBILE OPERATORS
PURSUE CONNECTED
CAR OPPORTUNITY
Industry initiatives, such as the GSMA’s
Embedded SIM (eSIM) specification, have
introduced remote SIM provisioning for
connected cars and other IoT applications to
facilitate cellular connectivity. This allows car
manufacturers to remotely program SIM chips
and wireless modules at a late stage in the
production process and assign mobile operator
connectivity services for the country where the
car will be sold. Remote SIM provisioning
removes the logistical challenge of physically
replacing SIM cards to change service providers
or update services. More than 20 mobile
operators offer services based on the eSIM spec,
and it is supported by car manufacturers
including General Motors, Jaguar Land Rover,
Renault Nissan, Scania and Volvo Cars.
Many operators have partnered with auto OEMs
and some have acquired auto industry expertise,
such as Vodafone’s acquisition of telematics
software specialist Cobra Automotive in 2014.
The leading operators in the connected car
market are Vodafone and AT&T, which have the
widest range of service offerings via Vodafone
Automotive and AT&T Drive, respectively, as well
as the most numerous partnerships with car
manufacturers, according to Machina Research.
They are followed by Verizon Telematics and
other operators in this space, including Deutsche
Telekom, Orange, Telefonica, Telenor Group and

Operators have also sought to expand the reach
of their networks through global roaming
partnerships. One example is the Global M2M
Alliance and its Multi-Domestic Service for IoT
connectivity across the total footprint of all
operator members, which include Deutsche
Telekom, Orange, Telia Company, Telecom Italia,
Softbank, Swisscom and Bell.
But the requirements that auto OEMs have for
sending software updates, bug fixes, mapping
updates, entertainment content as well as
providing communication services to moving
vehicles place coverage demands on mobile
operators that are difficult to meet. Despite
operators forging roaming agreements and
meeting coverage obligations, cars continually
move in and out of cellular coverage,
encountering “not spots” and variable
bandwidth rates across 2G, 3G and 4G networks.
According to OpenSignal’s latest report on the
state of LTE, which measures 4G speed and
availability across 77 countries, 50 countries had
availability scores higher than 70%. That means
smartphone users were able to get an LTE signal
in more than seven out of 10 attempts. While this
level of LTE maturity is great news for
smartphone users, connected cars need higher
availability for mission critical communications.
In addition, even the most advanced 4G
networks are limited in the amount of content
they can consistently deliver. OpenSignal reports
that the global average for 4G download speed
is 16.6 Mbps. Singapore and South Korea clocked
the fastest average 4G download speed at 46.6
Mbps and 45.9 Mbps, respectively. This limitation
explains why some auto OEMs recommend or
restrict data-intensive software updates to WiFi
connections.
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SATELLITE INNOVATIONS GET INTO HIGH GEAR
Satellite technology has played a role in telecom
networks and connected cars for many years. In
telecom networks, satellite connectivity provides
transport links or last-mile broadband access
where terrestrial networks are difficult and costly
to build. Given historical perceptions of high-cost
and complexity, satellite was often considered a
last resort, particularly among mobile operators
evaluating backhaul transport options. In the
automotive sector, satellite antennas have been
embedded in vehicles since the early 2000s to
deliver satellite radio and GPS navigation.
Recent investments and innovations have
significantly improved satellite performance and
cost efficiency. The capabilities of nextgeneration satellites, along with advances in
antenna technology and mobile network
integration, will enable satellite services to play a
larger role in communication networks,
particularly for IoT use cases like connected cars.
High-Throughput Satellites (HTS).
HTS systems, like Intelsat EpicNG, are nextgeneration satellites that deliver up to 10 times
more throughput using the same amount of
frequency on orbit compared to traditional
fixed-satellite service (FSS). The satellites
increase throughput by leveraging frequency
reuse and multiple high-power spot beams.
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“Mobile operators don’t
have to wait for 5G to
accelerate connected
car service revenues.”

These high-power spot beams with concentrated
power enable the use of much smaller antennas
than what was previously possible, making
satellites a more attractive option for mobility use
cases, such as maritime applications, in-flight
broadband and connected cars.
HTS systems also dramatically lower the costper-bit for delivering services. For the first time,
satellite can serve applications with economics
like those of terrestrial networks. Open
architecture designs provide flexibility so that
end users can optimize throughput and spectral
efficiency for specific use cases.
Intelsat EpicNG satellites cover 99% of the globe
to provide truly ubiquitous coverage. In

addition, the OneWeb low earth orbit (LEO)
constellation will be integrated with the EpicNG
fleet, offering an additional layer of low-latency
coverage and capacity.
New Antenna Tech.
Innovations in antenna technology and design
have made it far easier to access highthroughput satellite capacity on the move. New
satellite antennas are smaller, easier to install and
more powerful than previous generations.
One of the companies leading these
developments is Kymeta, which has designed
flat-panel satellite antennas that can be
unobtrusively embedded in the roofs of vehicles.
They are a radical departure from large, rotating
satellite dishes. Kymeta’s antennas are softwareenabled with no moving parts and use
metamaterial-based holographic beamforming
and tracking to automatically acquire and track
satellite signals while on the move. The antennas
can support download speeds of 100 Mbps.
Kymeta recently completed a successful 7,000mile test drive across the United States in a
Toyota RAV4 equipped with the flat-panel
antenna and steady satellite broadband service.

Mobile Network Integration.
Recently adopted cellular network specifications
allow better integration between terrestrial and
satellite networks. Satellite networks can now
interface with mobile operator Evolved Packet
Core (EPC) core networks to enable seamless
roaming between cellular and satellite
connectivity. This is crucial for the connected car
market because it ensures that cars maintain
Internet connectivity when they roam out of
coverage, so long as they are equipped with
both cellular and satellite modems.
By integrating with the EPC, the satellite
network looks like just another access node – i.e.,
another base station – to the mobile operator in
their heterogeneous networks (HetNets). This
makes satellite networks much easier to manage
and less complex. The integration also enables
mobile operators to deliver consistent quality of
service and policies across the terrestrial and
satellite access networks.
In future 5G networks, satellites are likely to be
included in the overall network architecture as
part of a broad array of access technologies that
will include WiFi, 2G, 3G, 4G and new 5G.
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HYBRID NETWORKS REV CONNECTED CARS
It’s clear that not one access technology meets
all auto industry requirements for connected
cars, whether it is cellular, WiFi or satellite. But a
hybrid approach that blends terrestrial and
satellite networks will enable all players in the
connected car ecosystem to go farther and
faster than what they can do today. Hybrid
networks can match the benefits of different
delivery technologies to service requirements:
geostationary satellites for global broadcast;
LEO satellites for high-throughput, low-latency
communications where LTE/5G is not available;
and LTE/5G for streaming and connectivity
services in urban areas.
The hybrid approach will address the challenges
of global reach, consistent reliability and cost
efficiency in delivering connected car services.
•

Next-gen HTS systems match or exceed
4G LTE network throughput performance
and are globally available to 99% of the
world’s landmass.

valuable spectrum and takes capacity away from
other revenue-generating services like consumer
mobile broadband. Cellular networks were not
inherently designed for broadcast applications.

•

Deeper integration with the EPC allows
seamless handovers between terrestrial
and satellite networks for consistent
network quality and reliability when cars
roam in and out of cellular coverage.

Likewise, satellite broadcast is also the most
cost-effective method for distributing
entertainment content nationally or globally.
Using a single broadcast channel, popular
entertainment content or mission-critical
software updates can be transmitted to millions
of vehicles, IoT devices or cell towers.

•

New antenna technology with innovative
tracking techniques ensure vehicles on
the move maintain satellite connectivity
anywhere in the world.

The global reach of satellite networks also
ensures that satellite-connected vehicles always
have access to two-way communications even
when on the move.

Furthermore, the broadcast and multicast
capabilities of satellite are the most efficient way
to deliver large amounts of IP content and data to
tens of thousands of vehicles in a country or
millions of vehicles globally. When an auto OEM
needs to resolve a software-related recall
problem, the bug fix can be simultaneously
multicast via satellite and guaranteed to reach all
the affected vehicles wherever they are located. In
contrast, transmitting software updates over
cellular connections requires a dedicated channel
for the update, which is an inefficient use of
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Satellite adds value to mobile operator
connected car offerings by creating hybrid
networks that guarantee global reach and
improve the cost efficiency of content delivery
to data-hungry vehicles.
Solutions are available today that support nextgen satellite services that will enable hybrid
networks for connected cars. The Kymeta
antenna technology, for example, can be seen in
demonstrations at this year’s Mobile World
Congress.

CONCLUSION
Mobile operators don’t have to wait for 5G to accelerate
connected car service revenues. While 5G promises faster data
speeds and new architectures that are better suited to IoT
applications, solutions exist today that extend the reach of
connected car services and provide more cost-efficient content
delivery. By leveraging the ubiquitous coverage and broadcast
capabilities of satellite networks, mobile operators can overcome
the challenges of delivering data-intensive content to vehicles
on the move anywhere in the world. There is no one-size network
that fits all for connected cars. Hybrid networks blend the best
of terrestrial and satellite features and will take connected car
services farther and faster than what’s possible today.
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ABOUT INTELSAT
Intelsat operates the world’s first Globalized Network, delivering highquality, cost-effective video and broadband services anywhere in the world.
Intelsat’s Globalized Network combines the world’s largest satellite
backbone with terrestrial infrastructure, managed services and an open,
interoperable architecture to enable customers to drive revenue and reach
through a new generation of network services. Thousands of organizations
serving billions of people worldwide rely on Intelsat to provide ubiquitous
broadband connectivity, multi-format video broadcasting, secure satellite
communications and seamless mobility services. The end result is an
entirely new world, one that allows us to envision the impossible, connect
without boundaries and transform the ways in which we live.
www.intelsat.com

Produced by the mobile industry for the mobile industry, Mobile World Live
is the leading multimedia resource that keeps mobile professionals on top of
the news and issues shaping the market. It offers daily breaking news from
around the globe. Exclusive video interviews with business leaders and
event reports provide comprehensive insight into the latest developments
and key issues. All enhanced by incisive analysis from our team of expert
commentators. Our responsive website design ensures the best reading
experience on any device so readers can keep up-to-date wherever they are.
We also publish five regular eNewsletters to keep the mobile industry up-tospeed: The Mobile World Live Daily, plus weekly newsletters on Mobile Apps,
Asia, Mobile Devices and Mobile Money.
What’s more, Mobile World Live produces webinars, the Show Daily
publications for all GSMA events and Mobile World Live TV – the awardwinning broadcast service of Mobile World Congress and exclusive home to
all GSMA event keynote presentations.
Find out more www.mobileworldlive.com
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