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Wi-Fi : One of the greatest success ‘Wil
stories of the high-tech era A

 Massive installed base — 4 billion in 2013,
growing to 10 billion by 2018*

e Every laptop computer and tablet, and
nearly every smartphone sold today

e More than 725 million Wi-Fi households
worldwide in 2015**

* Five million Wi-Fi hotspots, growing to
10.5 million by 2018***

By the end of 2013, the industry had
shipped more than one Wi-Fi product for
every man, woman, and child on Earth.

*ABIl Research, November 2013
**|HS iSuppli, May 2013
*** Maravedis-Rethink, 2013
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Wi-Fi Alliance®: The worldwide network of @
companies that brings you Wi-Fi® =

550+ member
companies
worldwide

More than 18,000 20+ distinct new
Wi-Fi CERTIFIED™ projects
products underway today |
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The Internet of Everything is only beginning

—
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Connectivity is moving beyond PCs and consumer ‘Wil)
electronics, to join billions of everyday devices U

* Nearly two billion Internet of
Everything devices and sensors are
connecting today — growing to nine
billion annually in 2018*

* Another nine billion smartphones,
TV’s, tablets, wearables, PCs and
more will also connect to the internet
and to each other in 2018

* By 2020, more than 26 billion
connected devices will add $1.9 trillion
to the global economy**

|

|
T

*Bl Intelligence, December 2013
**Gartner, 2013
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Foundational elements for the Internet of Everything

I
T
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Standards-based, interoperable technology @
Liaw
« Widely adopted standards are required for
e multivendor implementations
hneIon

PRECISE

LOCATION
AWARENESS
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o But true interoperabillity is driven by wide
Industry commitment to interoperability
certification programs

* Proprietary and weakly adopted standards will
not play a significant role in IoE
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Standards-based, interoperable technology @;j
Lian®
Standards-
based,
ey

The
Wi-Fi

Internet of
Everything

) \Vi-Fi may well become the most widely adopted wireless standard ever
= Consistently supported worldwide, within nearly every type of device

=) \Vi-Fi Alliance’s Interoperability certification program is recognized
as a major reason for Wi-Fi’'s success, with over 18,000
certified products
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Legacy compatibility for long-lived devices @

~—
Yanc®

loE device lifetimes may be > 15 years

LEGACY
COMPATIBILITY
for long-lived devices

We must use technologies that won’'t become
obsolete over the device’s lifetime

Questions to ask:
« Will the protocol still be widely adopted
15 years from now?
 Is it likely that the industry advancing
this technology will maintain backwards
Interoperability across generations?
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Legacy compatibility for long-lived devices

loE device lifetimes may be > 15 years

o MEEEAGH - \\e must use technologies that won't become
obsolete over the device’s lifetime

for long-lived devices

T_he
WI-FI'  "SEees
Internet of EEGIENEEEE
Everything ‘

L]

Questions to ask:
* Will the protocol still be widely adopted
15 years from now?
o Is it likely that the industry advancing
this technology will maintain backwards
Interoperability across generations?

= \Wi-Fi's pervasiveness will ensure its longevity (Metcalfe’s Law)

®) \Vi-Fi has maintained backwards interoperability over 15 years
and 4 generations of technology.
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Proven government-grade security @

~—
Yanc®

« Security for IoE is critical, not just for individual
users but for protection of national infrastructure

* Devices might be “constrained” — with minimal
FROVEN,  computing and memory resources
SECURITY
 Still, we must not sacrifice security — no
“crypto-lite” or other stripped-down approaches
are appropriate for IoE
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Proven government-grade security @

~.
"“umld"

e Security for IoE is critical, not just for individual
users but for protection of national infrastructure

The ® Devices Illight be “Constrained” — With |||ini|nal
Wi-Fi* PROVEN :
GOVERNMENT-GRADE computin and memaory resources
Internet of SECURITY p g y

Everything

« Still, we must not sacrifice security — no
“crypto-lite” or other stripped-down approaches
are appropriate for IoE

=) \\VPA2 security is mandatory for all Wi-Fi CERTIFIED™ products,
Including IoE devices
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A—

Ease of setup and use (Wi}

~—
Yanc®

« Users may end up with a large number of
loE devices within their home or business

« Ease of setup is crucial

The
Wi-Fi’

Evarything + |oE devices may have no user interface

§EST‘°-U°|§ * Requiring additional gateway boxes for user
AR interfacing complicates deployment
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Ease of setup and use Fi)

~—
Yanc®

The
Wi-Fi’

Internet of
Everything

Ease of

SETUP

AND USE

m) Users already have Wi-Fi networks and may simply add new devices

m) Easy setup for Wi-Fi IoE devices is facilitated via native Wi-Fi within
user devices

m) Simple pairing and authentication provided via features such as
Wi-Fi Protected Setup™ and Passpoint™
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Pervasive connectivity (Wif)

~—
Yanc®

* loE devices will be installed in every conceivable
physical environment

 Home, business, industrial, metropolitan, public,
private, agricultural, ...

* Developers of IoE applications maximize their
product’s value by incorporating the most
pervasive and flexible connectivity solution

PERVASIVE
CONNECTIVITY

[ ]
CONNECT
nearly everywhere
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Pervasive connectivity @

~—
ey mﬂd"

* loE devices will be installed in every conceivable
physical environment

The  Home, business, industrial, metropolitan, public,
Wi-Fi’ private, agricultural, ...

Internet of
Everything

« Developers of IoE applications maximize their
product’s value by incorporating the most
pervasive and flexible connectivity solution

PERVASIVE
CONNECTIVITY

[ ]
CONNECT
nearly everywhere

Wi-Fi deployments range from small peer-peer and residential
to public metropolitan (recent example: Osaka)

» More than 725 million Wi-Fi households worldwide in 2015**

m) 5 million Wi-Fi hotspots today, growing to 10.5 million by 2018***

**|HS iSuppli, May 2013
*** Maravedis-Rethink, 2013
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Pervasive Wi-Fi example: one operator in one city

Fi
~—.
"“umld"
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Precise location awareness, indoors and out @

PRECISE
LOCATION
AWARENESS

INDOORS
AND OUT
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Many IoE applications will require location
awareness

GPS may not be realistic for all devices, and is
outdoors-only

Best if the underlying communications

technology can also provide location
awareness

Wi-Fi® and the Internet of Everything 19



A—

Precise location awareness, indoors and out @

~—
Yanc®

« Many IoE applications will require location

awareness
The « GPS may not be realistic for all devices, and is
.nyé’r';';{ of outdoors-only
Everything
| SRECISE « Best if the underlying corr.\munlcat'lons
A NDOORS technology can also provide location

AND OUT

awareness

m) \Wi-Fiis already being used for location-aware services

) New initiatives within Wi-Fi Alliance aimed at expanding
location-awareness capabilities and application support
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Integration with billions of user-facing devices Wi}

~—
Yanc®

* Not just the Internet of Things, but the Internet
of Everything

e » User-facing devices won't just be serving as
"UstRrAdNG. the control interface for IoE, but may also be
Implementing advanced IoE applications

« Communication technologies that are focused
only on “thing-to-thing” are not well suited for IoE
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Integration with billions of user-facing devices Wi}

~—
Yanc®

The
INLEEI:{IAT[ONf Wi-Fi’
R
Y USER-FACING Interne’g of
devices EVE rythlng

m) \Wi-Fi has become the universal connectivity for all user-facing
devices, including smartphones, tablets, computers, televisions, ...
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Robustness — connect with or without an internet link @

Yanc®

* Even the term “Internet of Everything” is too
narrow, because it necessitates the use of the
Internet

Robustness

CONNECT
with or without
an internet link

« What we are trying to achieve is the
Improvement of our lives through connectivity
among devices and between devices and users

* Non-internet connectivity, such as peer-to-peer,

IS a critical capability in crisis, disaster, and
remote site scenarios
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Robustness — connect with or without an internet link

* Even the term “Internet of Everything” is too
narrow, because it necessitates the use of the

Robustness ' </>C0C,

S Internet
L, . i
VJIhle:l ~+* What we are trying to achieve is the
Internet of KSRGS Improvement of our lives through connectivity

Everything

among devices and between devices and users
* Non-internet connectivity, such as peer-to-peer,

IS a critical capability in crisis, disaster, and
remote site scenarios

» Wi-Fi Direct® and native Wi-Fi within user devices enables IoE
applications without requiring internet connectivity
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Wi-Fi brings together foundational elements required ‘Wil

to realize the full potential of the IoE Ky
Standards-
based,
Robustness ":Limonp;;‘;gﬂf
CONNECT S

with or without
an internet link

for long-lived devices

INTEGRATION
TR
devices SECURITY
PRECISE
LOCATION Ease of
AWARENESS U SETUP
IRI|\[|)[98URTS CONNECTIVITY AND USE

CONNECT
nearly everywhere
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Wi-Fi is ready today @

e Consumers will adopt the IoE one
application at a time - and they will expect
new devices to connect to the equipment
they already own

 Manufacturers need proven, high-value
technology they can trust to deliver a good
user experience

« Developers seek a platform for innovation
that can connect both demanding and power-
sensitive applications interoperably

» Specifiers require security, interoperability
and legacy compatibility

Only Wi-Fi delivers on these fundamental requirements
across the ecosystem
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Wi-Fi innovation continues

Fi

—
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Continued innovation in the Wi-Fi space will support @
Internet of Everything applications =

 Wi-Fi CERTIFIED Passpoint™ and Wi-Fi Direct® - immediate usefulness for
|IoE applications in the home, the enterprise, and everywhere else

« More methods for device pairing: The Wi-Fi Protected Setup™ device
connection specification is expanding in 2014 to include NFC token
authentication — extending the solution’s reach even further into devices without
a user interface.

 Pre-association service discovery: Wi-Fi Alliance is developing a “neighbor-
aware” networking mechanisms for devices to discover and know what
applications each other can do even before connecting.

 Improvements in spectral efficiency (802.11 HEW): Early work underway in
IEEE will bring even better performance and range in dense networks.
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The Spectrum Challenge, Wi-Fi, and SDR @

« Even without IoE, demand for Wi-Fi has been exploding

» Regulators worldwide are looking to expand the bandwidth available for
unlicensed in general, and for Wi-Fi in particular

— SDR technologies will play a key role in this evolution

« Many of these new band opportunities involve sharing mechanisms to
allow Wi-Fi to share spectrum with other applications
— Dynamic Frequency Selection allows Wi-Fi to sharing 5 GHz band radars
— In White Space bands, Wi-Fi will share spectrum via Geolocation Database

Spectrum sharing will allow IoE to more
easily achieve its full potential
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Wi-Fi: Connect your life Wi}

~—
Yanc®

* The Internet of Everything is only just beginning, and will power more than 26 billion
devices by 2020

* One of the world’s greatest success stories, Wi-Fi is already enabling the Internet of
Everything

* Wi-Fi brings together foundational elements required to realize the full potential of the
loE

* Innovation in the Wi-Fi industry will further accelerate the Internet of Everything

Thank you!

For more information, download our whitepaper: www.wi-fi.org/connectyourlife

Twitter.comlwifialliance and look for #connectyourlife Contact: Greg Ennis
Facebook.com/wificertified Vice President, Technology

%1 Youtube.com/wifialliance Wi-Fi Alliance

@Pinterest.com/wificertified gennis@wi-fi.org

+1 209 966-3051
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Wi-Fi already connects the IoE applications that (oFi)
consumers want today Koy

« Home security, monitoring and control:
Nest Smoke and CO Detector; Dropcam,
Doorbot: Lockitron; Scout Alarm , Belkin
WeMo

e Thermostats: Nest, Ecobee, Honeywell, 3M
* Lighting: LIEX; Savant SmartLighting

« Appliances: Refrigerators from many
makers, Kuhl air conditioners

 Automotive: Parrot OEM Infotainment
systems, Obigo Automotive Web Solutions

» Wearable devices and health/fithess
devices: Fitbit Aria Scale, GEAK smart watch,
Garmin Forerunner 620 smart watch

 Many others
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