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Connected




5G IS NOT A MARKETING TERM

« Software defined networks/network function virtualization
* Network slicing

» Massive MIMO/densification/beamforming

» Large channels/MM wave bands

« Dual connectivity with LTE

 Ultra reliable low latency

» Multi-access edge computing

« Carrier aggregation

* Frequency-hopping “smart” antennae



NOT AN UPGRADE

10000 x more traffic
10-100 X more devices 5 G

11 :n:llisecm‘d Performance
atency requirements

10 Loy e 2020+
M2M ultra low cost
Flat energy

'1 seb:tl{‘data rates

100 Mbit/s

whereverneeded  Ultra
reliability

Source: Nokia



5G IS THE ENGINE OF NEXT-GENERATION CONNECTIVITY

- THE INTERNET OF THINGS

AN EXPLOSION OF CONNECTED POSSIBILITY
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A TAXONOMY OF USE CASES
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Human to Human

|i\ () @5

Human to Machine

SRS

Machine to Machine

Extreme
Mobile

Video Calling
Broadband

Virtual Meetings

Massive
Scale
Communication

Ultra-Reliable
Low Latency
Service

Source: 5G America’s, “5G Services and Use Cases” (2017)
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SMART BODIES
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SMART HOMES
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SURVEY DRONES FLEET OF AGRIBOTS

Aerial drones survey the fields, A herd of speclalised agribots tend
mapping weeds, yleld and soll to crops, weeding, fertilising and
variation. This enables precise harvesting. Robots capable of
application of inputs, mapping microdot application of fertiliser
spread of pernicious weed reduce fertiliser cost by 99.9%.
blackgrass could increasing

Wheat yields by 2-5%.
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FARMING DATA

The farm generates vast quantities

of rich and varied data. This Is stored
in the cloud. Data can be used as
digital evidence reducing time spent
completing grant applications or
carrying out farm inspections saving
on average £5,500 per farm per year.

Sensors attached to livestock )

allowing monitoring of animal e,

health and wellbeing. They can = = SMARI TRAUORS
send texts to alert farmers when R -~ — GPS controlled steering and
a cow goes into labour or develops ! optimised route planning
infection increasing herd survival - L P reduces soll erosion,

and increasing milk yields by 10%. =/ { ) saving fuel costs by 10%.




SMART GRIDS AND SMART CITIES

ioT trash cans ApparkB and )
i i mart

promote synergies and
innovation in
urban solutions

CityBikes app, :
App&Town real-time encourage
SOS info | status smart mobility
built thanks to '
Open Data

of the City
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SMART GRID

A vision for the future — a network

Demand

of integrated microgrids that can frequency fluctuations

monitor and heal itself

%) Use can be shifted to off- |
\ peak times to save money,
)

|
Solar panels
..

Execute special protection Detect fluctuations and )
l schemes in microseconds. disturbances, and can signal
for areas to be isolated.

- Storage S
-
B2 Energy generated at off-
peak times could be stored
inbattedies for later use

Energy from small generators
and solar panels can reduce
overall demand on the grid




SMART CARS AND SMART INFRASTRUCTURE

Active

ol blind-spot
assist

NIGHT VIEW

i ASSIST PLUS
dwith spotlight

function

Adaptive
high-beam §

assist

PRE SAFE BRAKE —
S with pedestrian =
detection and urban
brakmg functton

Hertle School
of Governance

In-pavement sensors
* Complete weather system controls
* Roads that charge electric cars as they drive!
* Full-time monitoring and control oversight



WHY IT MATTERS, BEYOND THE OBVIOUS

« Senior population aging in place
» Tech industries leading source of U.S. competitiveness

* Revolutionizing outcomes for individuals with disabillities,
Injuries — stroke, diabetes, wounded warriors

 Traffic deaths from human error kill 50,000 annually
 Lost productivity, wasted fossil fuels, safety material

* Education, health care, manufacturing, energy,
entertainment, agriculture and other industries remade

 Existential nature of work, equity, and the human
condition are all being transformed, for better or worse or
both



WALL STREET'S HESITATION

EVERETT ROGERS’'S MARKET SEGMENTS

Total
Market Share

Innovators Early Early Majority Late Majority Laggards E
(2.5%)  Adopters (3494 (34%) (16%)

(13.5%)
Market Segments Across Time

100%

50%

0%



NEW CURVE OF MARKET ADOPTION OF INNOVATION

BIG-BANG MARKET SEGMENTS

Trial Everybody E
Users Else

THE SHARK FIN

| é

Innovators Early Early Majority Late Majority Laggards
(2.5%) Adopters  (34%) (34%) (14%)
(13.5%)



POLICY LEVERS TO OVERCOME BIG BANG
INERTIA

« Spectrum “abundance”

Appropriate zoning, permitting, pole attachments, fees
 Dig once/climb once
* Financial incentives for high-cost/rural build-out

* Public/private partnerships

Target applications that build/rebuild local industries



