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Poll Questions 1 & 2
• What do you believe are the main advantages of 5G?
• (check all that apply)

•
•
•
•
•

It’s faster
Moves more data
Almost real time, no lag
More devices in crowded areas can get better reception
All the above

• Do you believe 5G will be used in other automotive applications,
beyond cars?
• Yes
• No
• Not sure
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Masters of the Hype Cycle
The marketing & media hype cycle
• Expectations are perceptions
• At the peak, the reality of performance is far
behind the anticipation

• Experiences are realities
• Descent into the trough of disillusionment
as the actual experiences demonstrate the
long road to achieving the expectations
• Time is maturity
• Over time, the desync between expectations
and reality is closed, but often the potential
is underestimated as the collective focus has
shifted to the next new thing
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The Chasm and Automotive
Crossing the Chasm
Looking beyond the hype of a single technology

In 1991, Geoffrey Moore identified
the technology adoption
lifecycle chasm as the transition
from the early market into the
mainstream

4G

The automotive industry is
currently subject to an
unprecedented number of
technologies that are in the
process of trying to transition this
chasm
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Theses technologies are also in
transition in other industries and
in different combinations, thereby
benefiting from the adjacency
effect

Connectivity S Curves Impact Automotive

• 2G/3G Network Sunsets
• 4G Growth
• 5G Introduction
• C-V2X Adoption
• DSRC Floundering

Connectivity Hype & Confusion

Seeing Through the Hype Fog of 5G
• A gap between the 5G hype and the 5G
reality
• Early forms of 5G are being delivered over
carriers’ existing 4G core infrastructure
• New services and applications for
businesses
• Require stand-alone 5G network systems
and where the backbone networks are
supported by mobile edge computing
capabilities
• Low latency
• Will occur with the transition from a hybrid
4G/5G network to a pure stand-alone 5G
network

What's Real - 5GHz vs. 5G vs. 5G E
• 5GHz Wi-Fi is a short-range, home networking system
in the five-gigahertz radio band. Since 2009, most Wi-Fi
devices and home routers support it.
• 5G
• Uses 5G NR which is a “new radio” coding scheme
that enables wider channels, lower latency, more
data transfer, and addresses millions of devices
per square mile
• Uses millimeter-wave, a very short-range, highspeed frequency band to deliver multi-gigabit
speeds, but has trouble penetrating walls and
traveling long distances
• Also uses 4G frequencies and has the same distance
and wall-penetration characteristics as 4G, but with
lower latency and 35% or more speed
• T-Mobile is using 5G in 600MHz to cover rural areas

• 5G “Evolution’’ is AT&T marketing hype – the service
includes features that other cellular carriers also offer
but continue to call “4G LTE”

Paranoid Hypochondria - or How 5G Caused COVID-19!
• Conspiracy theory:
• The virus broke out just weeks after the
first 5G rollout in China
• Premise:
• 5G uses millimeter wave, a more
harmful form of radiation
• As 5G networks are rolled out around
the world, they are spreading COVID-19
• Outcome
• In some parts of the U.K., cell towers
have been vandalized and set on fire
• Reality
• There is no scientific basis or credible
evidence to support the claim that 5G
has anything to do with COVID-19

In March 2020 Ofcom in the U.K communication regulator
published the results of electromagnetic field (EMF)
measurements at 22 5G sites in 10 UK cities
The maximum level recorded at any measured site was
approximately 1.5% of those levels – including 3G and 4G.
The highest level from 5G signals specifically was 0.039% of
the maximum set out in the international guidelines.
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Connectivity State of Play – April 2020
• LTE is a global success, with approx. 5.27
billion subscriptions and connecting around
58% of mobile users worldwide; it is the fastest
developing mobile system technology ever
• 780 operators are running LTE networks
providing mobile and/or FWA services in 225
countries worldwide
• 325 operators have deployed/launched LTEAdvanced or LTE-Advanced Pro technologies in
their commercial networks
• 380 operators are investing in 5G and 73 have
launched commercial networks in 41 countries
• 5G is indicating it will grow faster than 4G,
reaching nearly 2 billion subscribers by 2024
Source: GSA

Countries with launched 5G Networks
Source GSA April 2020 LTE & 5G snapshot

5G Is About Digital Transformation
• 5G is a strategic imperative
• The McKinsey Global Institute predicts that, by 2030, global GDP
will be boosted by connectivity enhancements of $2 trillion
annually
• U.S. GDP is anticipated to be boosted by $500 billion annually
• The battle over 5G is both commercial and geopolitical
• Chinese dominance of 5G has spooked U.S. security services
• 5G networks of the future could be fully “virtualized mobile
networks”, built on cheap hardware and controlled by software
• Global carriers are watching Japanese company, Rakuten, that
built a fully “virtualized mobile network”, based on cheap hardware
and open architecture software, for roughly half the cost of a
conventional network

5G Outlook
• 2019 was the year that 5G started, but 2020 is when
next-generation networks will scale
• By the end of 2019, 5G subscriptions reached nearly
18 million globally
• 67% of subscribers are in Asia –Pacific
• The announced 5G devices by mid-April were over
280, of which at least 95 are commercially available
• 5G iPhone by year end
• 3.3 to 4.2 GHz is the frequency band where the
biggest ecosystem is forming. The U.S. is the only
region that has yet to allocate spectrum in this band
• Unlike past generations of connectivity, 4G and 5G
will coexist. When your device drops a 5G signal, it
will fall back on LTE
• 5G - Evolutionary As Well As Revolutionary - The 5G
of today will be very different than the 5G of
tomorrow

The Capability & Complexity of 5G
Summarizing the Capability of 5G:

• Much higher speeds
• Low latency (near real-time
response)
• Ability to handle billions of
devices
• Sensors with limited battery
consumption
• Edge & cloud functionality in the
network
• Device-to-device (D2D) capability
• Network slicing for specific
customer services

Automotive Connectivity - Pivoting to Digital

Sales and after market service
related

Production
related

Driving related

Safety related

Autonomous
Vehicle related

User related
Smart city
related

Observation of post Covid-19 lockdown world: “ if you are still operating
against the same business model you were 4 weeks ago, you are unlikely
to be operational in the future”

• Connected cars as the
most tangible form of
what IoT truly means –
it’s about digital
transformation of
experiences and value
chains
• The degree to which
the interaction of
complex systems, with
natural biases and
assumptions, will
create friction to the
ultimate
implementation of
new technology and
systems

Poll Questions 3 & 4
• Have you heard of mobile edge compute?
• Yes
• No

• Which V2X standard will prevail in the U.S.?
• C-V2X
• DSRC
• Both
• Neither, don’t need it

C-V2X

C V2X Use Cases
• Infotainment
• Road Safety and Efficiency
• Basic safety services
• Road Warning Information
(Sensor data) Sharing
• Advanced Driving Service
• Cooperative driving
• Platooning
• Tele-operation

C-V2X Standardization
• LTE C-V2X: Complete
• Multi connectivity : car-to-car, car-toinfrastructure; car-to-network
• Automotive safety
• NR C-V2X: Ongoing
• Compatible with LTE V2X
• Initial version (standardization 1Q 2020)
• Major 3GPP work item NR side link
• Active participation by automotive industry in
3GPP
• Release 17 C-V2X evolution 2Q 2020 to 3Q
2021
• Vehicle to pedestrian / cyclist
• Coverage enhancements – supports
relaying
• Positioning accuracy to cm level
• Capacity enhancements –mmW bands

C-V2X Deployment
U.S.

Growing Momentum

Europe
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China

Leads the Way

Spectrum
The FCC seeking to revise the rules on 75MHz in the 5.9GHz
band reserved for DSRC / V2X . The FCC would permit
unlicensed devices to operate in the lower 45 MHz of the
band. The upper 30 MHz portion will go towards intelligent
transportation system operations like V2X.
The Alliance for Automotive Innovation, is committing over
the next fiveyears to install 5 million pieces of V2X equipment
if the FCC reverses its spectrum decision.

• C-V2X has the support of mobile operators, leading mobile
equipment makers and many automakers, including Audi, BMW,
Daimler, Ford, Lexus, Nissan, PSA, SAIC and Tesla in China
• China plans to install C-V2X on 90% of the country’s highways by
2020
• 15 vehicle manufacturers have announced plans to roll-out cars
supporting C-V2X for the Chinese market from July 2020
• In Europe, Bosch, Huawei, and Vodafone Germany have
successfully tested C-V2X in Bavaria, Germany
• Deutsche Telekom has announced C-V2X tests together with
Skoda Auto in the Czech Republic.
• Vodafone is also working with Continental to create a “digital
safety-shield” for cyclists and pedestrians, using C-V2X In the
U.S.
• The Colorado Department of Transportation is testing C-V2X on a
90-mile stretch of the I-70 mountain highway
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• Mobile edge computing is a
network architecture that
migrates applications and services
to the edge of the network, to
localize service content
• Running applications and
performing related processing
tasks at the network edge, closer
to the cellular customer, reduces
network congestion, transmission
delay and high bandwidth
demand on back-haul networks,
among other things
• AI applications benefit from this
architecture

Slicing , Edge Compute and Private Networks

The generic slice template serves as a baseline for a network slice
bundle. For a connected vehicle, slices could support the following:
high-reliability telemetry services, a high bandwidth infotainment
service, a low latency “vehicle-to-network to X” service, and super
low-latency vehicle-to-vehicle.

• Self-driving autos would consume
and generate large amounts of data
for complex decision-making
• Processing power at the edge of the
network to support connected cars
with offloading up to 0.5TB/hr and
autonomous vehicles up to 5TB/hr
• 5G network slicing will offer more
ways of managing, monitoring and
apportioning every aspect of a
communications proposition – such
as bandwidth, dedicated processing
power, collected data, security
model
• This means that customers can get
exactly the amount of performance
and features they require.
• A generic slice template provides a
universal description of a network
slice type

Edge & V2X
• MobiledgeX was founded by Deutsche Telekom to help the telecom
operators use and offer cross-carrier edge computing services and
capabilities.
• Savari is a Silicon Valley-based auto tech company that pioneers
Vehicle-to-Everything (V2X) communications technology for smart
infrastructure.
• The strategic partnership to intended to let them jointly enable
Cellular Vehicle-to-Everything (C-V2X) use cases for car makers, fleet
management, and mobility-as-a-service partners, enabling
deployment of Advanced Driver Assistance Systems (ADAS) solutions
in operators’ and enterprises’ networks.
• When coupled with MobiledgeX’s other partnerships, that involve
monitoring and observability, Savari can deliver mission-critical ADAS
applications faster and with greater security and governance across
globally distributed public and private 4G LTE and 5G networks.

Industry 4.0
Use Cases

Automotive Private Network
BMW AG ,
Robert Bosch
GmbH,
Volkswagen AG
have applied to
set up local 5G
networks in
recent months
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• Augmented Reality using
edge cloud
• Control-to-control (C2C)
• Motion control
• Mobile robots and mobile
platforms
• Mobile control panels
• Closed-loop control
• Process monitoring
• Plant asset management

Summary

Final Poll Question
• Following this webinar, how has your perspective of
connectivity opportunities in automotive changed?
• I now see the end-to-end possibilities
• I didn’t realize there are so many complex technologies
• I need more information
• I knew all this already
• I don’t understand the technology
• I don’t see this happening any time soon
• I don’t believe the industry needs all this technology

