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GOALS

* Higher Capacity and Density
* Data rates 1-10 Gb/s

* Large Sensor Networks

* Lower Battery Consumption
* Low Latency

Here Comes
5G—Whatever
That Is

Source: IEEE Spectrum



Wireless Trends

Cellular Bandwidth Year
(Mbit/s)

2G 1 1991
3G 21 1998
4G 100 2009

5G 1000-10,000 2017



CBCNews |Business
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Tax Season CBC SecureDrop

Super-fast, next-generation 5G wireless to get $200M
research boost from governments

Get ready for new, blisteringly fast networks that will replace what you're currently using
By Shawn Benjamin, CBC News Posted: Mar 19, 2018 11:00 AM ET | Last Updated: Mar 19, 2018 2:06 PM ET

Latest Business Headlines

WCME  » pPedestrian killed in
Arizona after being hit by
self-driven Uber March 19,
6:11 PMETL 972

= TSX ends down along with U.S. markets, Canadian
dollar makes slight gains March 19, 5:58 PM ET

» Lightning fast wireless is on the way: here's how 5G
will change life in Canada March 19, 2:06 PM ET [ 709
&

= Aeroplan has struck its first big deal since losing Air
Canada — and it's with Amazon March 19, 3:21 PM ET

= Facebook shares fall as EU, U.S. urge probes of data
practices March 19, 4:59 PM ET

CBC's Renée Filippone tests out cutting edge augmented reality. (Shawn Benjamin (CBC) ) Must Watch



Why start a business?



Businesses in the US

26 Million

|
! !

20 Million 6 million
Inactive have > 1 employee
3.8 million 1 million 0 0 1 thousand
have < 4 employees >5and <9 > 10,000 employees
employees

http://www.gallup.com/businessjournal/180431/american-entrepreneurship-dead-alive.aspx
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What is a startup?

From Wikipedia:

A startup company or startup is a company with a limited
operating history. These companies, generally newly
created, are in a phase of development and research
for markets. The term became popular internationally
during the dot-com bubble when a great number of
dot-com companies were founded.



How to Start a Business

Step 1:

Make Sure You Are Your Ready for
Entrepreneurship. It is easy to come up with an
idea to start a business, but not so easy to
actually launch and build a profitable business.



Startups Expose

The Anatomy of a Newborn Tech Company

Many people dream of starting their own companies,
but what does the typical startup actually look like in 20117
Here's a snapshot of how today’s startus form, grow and behave.

WHO ARE THEY?
o 9 The average startup s 0m85%apponm
now consists of one mnuplmmuvlws
0 two people. $ and/or consulting work.
Fact: Only about 20% Fact: Others ave seeking
of cument stwtips rvestment fom famdy members
have more than 2 people. o angw investors.

http://www.angelinvestmentnetwork.net/2012-03/infographic-startups-exposed-the-anatomy-of-a-newborn-tech-company



Founders' age at girst stactup
<20| [ 1%
s
o | T 40%
B 20%

50+ l 5%

20-29

40-49

http://www.linkedin.com




Founders and their gields of study

Most entrepreneurial
majors

Least entrepreneurial l

majors

http://www.linkedin.com

Entreprencurship
Compuier engineering
Compuler sGance
Physics

Electrical engineenng

Theology

Civi enginserng
Pharmacy
Educaton

Social work
Human resources
Admirsstration
Nursing



Early development phase

Market development

Tinkering in
the lab, basement
or garage

Product development




Minimum Viable Product

“The minimum viable product is that version of a
new product which allows a team to collect the
maximum amount of validated learning about
customers with the least effort.”

- Wikipedia
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Gartner’s Hype Cycle

Peak of
Inflated Expectations

visibility

Plateau of
Productivity

Slope of
Enlightenment

Trough of
Technology Disillusionment

trigger

v

http://www.gartner.com

time



expectations

4

On the
Rise

Supplier
proliferation

Mass media
hype begins

Early adopters
investigate

First-generation
products, high price,
lots of customization
needed

Startup companies
first round of venture
capital funding

At the Sliding Into Climbing
Peak the Trough the Slope
Activity beyond

early adopters

Negative press begins

Supplier consolidation
and failures

Less than 5 percent of
the potential audience
has adopted fully

Second-generation
products, some services

Entering
the Plateau

High-growth adoption
phase starts: 20% to 30%
of the potential
audience has adopted
the innovation

Second/thrid

rounds of . Methodologies and best
venture capital practices developing
funding

Third-generation products,
out of the box, product
suites

Technology
Trigger

Peak of Inflated
Expectations

Trough of
Disillusionment

Slope of Enlightenment

Plateau of
Productivity

time
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Figure 1. First Hype Cycle for Emerging Technologies, 1995
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Wireless Market Facts

® Worldwide wireless semiconductor revenue totaled 24.3 billion in 2005.1

® The Asia Pacific wireless telecom industry will grow from US$159.97 billion

in annual revenue in 2005 to US$242.42 billion by the end of 2010.2
® By the end of 2005, consumers bought 800 million new handsets worldwide.?
® Wireless data revenues will surpass all other data segment revenues

(DSL, cable and both legacy and IP corporate data) by 2008.3

1. Gartner

2. In-Stat
3. The Yankee Group
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Figure 1. Hype Cycle for Emerging Technologies, 2015

p.m Advanced Analytics With Self-Service Delivery
o tions Autonomous Vehides
Internet of Things
SmantAdvisors - OB Speech-10-Speech Translation
Micro Data Centers &~ Machine Leaming
Digital Dexterity Wearadles
Software-Defined Security Cryptocurrendies
| Neurobusiness Consumer 30D Printing
Citzen Data Scence Natural-Language Question Answerng
’ Biochips
loT Platform
Connected Home
Affective Computing
SmantRodots
3D Bloprinting Systems for Organ Transplant Q Hybrid Cloud Computing
Volumetric Displays
Human Augmentation
Brain-Computer interface 0 ‘ o
Quantum Computing Augmented Reality Enterprise 3D Printing
Gesture Control
icSensi Vintual Reality
°‘°’°°?” i Cnyptocurrency Exchange Y Autonomous Field Vehicles
People-Literate Technology
Digital Securi
e y Virtual Personal Assistants
SmanDust
1) | | L As of M 201§
Innovation ":‘ ‘f":'t‘e‘:: Trough of o e Plateau of
Trigger Expectati Disillusionment Productivity
time w
Plateau will be reached in: obsolete

Olessthan 2years ©2toS5years @5to10years A morethan 10years @ before plateau



Figure 1. Hype Cycle for Emerging Technologies, 2016
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ConnectedHome

exPeCtat.lons . DeepLearning
Virtual Assistants Machine Learning
loT Platform “Op—— Autonomous Vehicles
SmartRobots A Nanotube Electronics
Edge Computing Cognitive Computing
Augmented Data Discovery A Blockchain
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Conversational UserInterfaces ommercnd UAVS (.D rones)
Brain-Computer Interface Q Cognitive Expert Advisors
Volumetric Displays
Quantum Computing
Digital Twin
Serverless PaaS O
5G
Human Augmentation Enterprise Taxonomy
Neuromorphic Hardware and Ontology
Deep ReinforcementLearning Management o
Software-Defined Virtual Reality
Artificial General Intelligence Q  Security
4D Printing
Augmented Reality
SmartDust
As of July 2017
Peak of
Innovation Trough of . Plateau of
. Inflated iy Slope of Enlightenment .
Trigger Expectations Disillusionment Productivity
time v
Years to mainstream adoption: obsolete

Olessthan 2years ©2to5years @5to10years A morethan 10years @ before plateau

Note: PaaS = platform as a service; UAVs = unmanned aerial vehicles
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Sources of financing

Early stage companies

. Personal Savings
« Friends and Family

« Angel Investors
« Government grants

« Crowd funding

Companies generating revenue

. Venture capital
« Debt financing

« Public markets



Government Sources of Funding

NRC-IRAP (matching funds for technology development)

SR&ED (tax credits)
Youth employment programs

University collaborations



Stages of company development

Venture Capital

Seed Capital

Grants & Friends/Family Money

Concept Start-up Growth Later-Stage

Source: The Company Financing Lifecycle — Primaxis Technology Ventures



Funds Raised in Billions for Venture Capital

$90.0
$856
Years AW
18498-2001 $53.1B
2002-2004 S16.1B
$67.5 2005-2008 S3z.1B
2008-2010 sS1268
$450 $425
§225
$19.0 $189
$10.4 $116
$0
1653 1999 2000 2001 2002 2003 2004 2010
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Source: Created from data from Dow Jones VentureSource
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