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The Pioneers of Mobile Communication

It all started 100 years ago

Heinrich Hertz, 1857-1894
o Electromagnetic waves 1887

Guglielmo Marconi 1874-1937
e First radio 1897

Reginald Fessenden 1866-1932
e Voice transmission over radio 1906
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The Titanic
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First Mobile Radio Telephone
1924
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Claude Elwood Shannon

P 3[‘ % I. ’ Claude Elwood Shannon

-

(1916 - 2001 )

Father of Information Theory

X\

Electrical engineer, mathematician,
and native son of Gaylord. His creation
of information theory,
the mathematical theory of
communication, in the 1940s and
1950s inspired the revolutionary
advances in digital communications
and information storage that
have shaped the modern world.

This statue was donated by the
Information Theory Society of the
Institute of Electrical and Electronics
Engineers, whose members follow
gratefully in his footsteps.

Dedicated October 6, 2000
Eugene Daub, Sculptor
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Google’s Android
Phone
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Figure 2.1: Cellular Subscriber Growth (m) by Region, 2005-2012
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WA & Cellular Market Growth

Cellular Markst Growth
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Table 2.1: Cellular Subseriber Grawth (m) by Region, 20052012 2%
2005 2006 1007 1008 1009 010 w1 1012 120%
Morth America 124 51 189 18 M1 198 205 310 100%
Sauth America 25 W3 I W I 42 0 e
West Europe 90 418 47 45l S 4TI 4T 4w =X
East Europe | 33 3\ 45 4 a1 48 Ml 0%
China & Far East 53 610 670 m 784 832 876 310
Indian Sub Continent 101 w7 b} k3 455 519 580 &1 a0% -
Rest of Asla Pac 7w M0 w4 W 1% 33 IS 20%
Middle East & Africa 18 %l 339 44 48 S22 S5 594
Total 3,115 2,602 12,961 3,181 3556 3,784 3984 441 %

Saue: Juiper Reseaich
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Figure 1.3: Cellular Subscribers Penetration (%) by Region
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Figure 2.4: Global Cellular Subscriber Forecasts {(m) by Technology 2007-20112
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Figure 1.5: North American Cellular Subscriber Forecasts {m) by Technology 2007-2012
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Figure 2.7: Western Europe Cellular Subscriber Forecasts (m) by Technology 2007-2012
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Figure 2.9: China & Far East Cellular Subscriber Forecasts (m) by Technology 2007-2012
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Winners of the 2010 Reader's
Choice Awards

Best Smartphone:
HTC Hero
from Sprint
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BBC News

University Hospital of

¢ North Staffordshire, UK:

“Mobile telephones
affect the safe operation
of sensitive medical
equipment we use to
treat patients for
example, syringe
pumps, ventilator
equipment or
pacemakers and because of this the
use of mobile telephones is not
permitted in hospital buildings and
within 3 meters of the exterior of any
building. The use of mobile telephones
in hospitals can also disturb other
patients. When you come into hospital
please leave your mobile telephone at
home and please ask your relatives
and friends to remember to turn off
their mobile telephones before
f,]ntering hospital buildings. *

“... Doctors at a Welsh
hospital are leading the
way in using modern
technology to help speed

up a patient's treatment ...”
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Mobile Technologies Compared

1G 1980s NMT, AMPS, TACS
GSM, D-AMPS, .
26 1990s e oA 10Kbit/s
GPRS, EDGE, . .
2.5G12.75G 199972003 | Spner oo 64Kbit/s — 144kbit/s
UMTS, TD-SCDMA, EV- . .
36 2002+ DO VDA 144Kbit/s — 2Mbit's
EV-DO Rev A, EV-DO | 14.4Mbitis -
3.563.96 2005+ Rev B, HSPA 40Mbit's
4G 20097 WiMAX 100Mbit's
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All Roads Lead to 4G (Eventually)

Mobility
+ 1995 2000 2005
High
Speed
Medium
Speed
WPAN | 7igBee
. - MANet
WLAN | o
Low ETACS 24tz ‘ 0
Speed JTACS 802.11b Bluetooth
NMT o
200 kbps >10 Mbps > 50 Mbps Data
- 14.4 kbps 144 kbps 384 kbps <50 Mbps <100 Mbps Ratss -

o

Interplay among Alternative Technologies

*The Game
*The hunter has the power to decide who wins
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From Dr. C.K. Mao:
Telecom Regulation
(APEC Workshop)

2010 Spring 44 NCUE ICE




Broadband Over Power 1 anes:
The Third Wire

= Based on additional analyses, NTIA recommended
several supplements to the FCC proposed BPL rules to
reduce risk of BPL interference (June 2004)

= The FCC adopted rules incorporating most NTIA
recommendations on October 14, 2004.

= Today, many utilities, hotel operators and others are
deploying experimental and operational BPL systems.
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Smart Grid

Investment in “Smart Grid” electricity
infrastructure will be needed....

Efficient
Utility Bullding
Communications . . Systems {

Internet

»% : <& Renewables
Consumer Portal T ‘l

i — .an{l Bullding EMS

BT
mic | rations o =)
gy.r“u'ﬁlml A Metering . Iﬁummm
Control 1 [ B,

!?.f”’ Plug-In muﬁa.- . ¥
A el
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ELECTRIFYING THE TRANSPORTATION SECTOR WITH
Plug-in Hybrid Electric Vehicles
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Cognitive Radio

Fixed radios
are set by their operators

Adaptive radios
can adjust themselves to accommodate
anticipated events

Cognitive radios
are aware of their environment and
learn how to adapt
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"No, you weren't downloaded.
Your were born."
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Wireless Future :
A Seamless Mobile Lifestyle

Internet
verged SErvices‘

Seamless connectivity to
all networks, applications,
& services

Anytime Anywhere
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Challenges

Social (e.g. children’s use)

Political (e.g. posting false info)

Policy (e.g. access)
Legal (e.g. copyright)
Technical (e.g. security)

These fundamental issues are closely
intertwined and must be addressed if we

are to realize the opportunities before us.
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A Favorite 2.4 GHz Antenna
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