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America®s wireless airwaves are full

The mobile phone industry is running out of capacity - and there's no quick or cheap fix. More
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Wireless carriers are begging the government to give them more spectrum,
claiming a coming shortage because of data-hungry cell-phone users. "The wireless
FMAL carriers say that in the next few years they may not have enough of it to meet the

exploding demands for mobile data,” writes Brian X. Chen in The New York Times.

Tl o em s3]l PR AT AT 1T AT IE 1T TATE T Tt e S A Tara T e cre T se T o et e e ey







Whv D =
B - // 7 \_\\\"

73 :
Spectrum Need | 2"/, .~

7
g T

.:'{-’th

ToBe (/i
AU RS

s ool / [ ]

f .

Managed? .\ // ,
: %' - D = D / *I .i‘

Interferenc

e,






30 MHz

N -
. 90 lar r - The
ommunication

— 180
] n 21!] 2 -
Aod

Television




“wAllLSpectrum
%ﬂl\E\wated
- B ual
% - \ .

| g .,



e <700 MHz
Hz

-

s e "".-'. M
""" Number base stations
%

~20 ~15 _~10 ~F = ~2

The propagation characteristics of spectrum

g SVEESR ECRED.

Divide/



was g, 13
bred v I
in the early B
20" oﬁtury Ny

Vo = C

“[%r whlchwas flne unpl

.....

ek
— T g
King Farouk at thegsihaugUration of the international telecommunicationsicongIEEENIO



YouTube - ssong's YouTube - Mozilla Firefox
Edit View History Delicious Bookmarks Tools  Help

e L% ";\ & | http:fwww. youtube.com/

‘fnum‘
..until the explosive growth of

+| Add [ Remaove Modules

LJ Recommended for You (vew i

Talking Cals Improv Everywhere: AL GORE: Global Hunter Spots Bigl
Suicide Jumper Warming Testimon... In Pennsyhy...

& months ago 2 yRArs A0 & years ago { year aga

36, 964 views 1,458,730 views 324,500 views 310,645 wiews

thecatianes ImprovEvermwhere Folbesty WA

KEXK KRN NHXE KEAR

I've Got The Blues Dramatic Prairie Dog Blue man group Ruessian Furntture
Hitler! ghadow drumming Store Invaslon

1 yaar ago 1 year g0 2 years a0 { monihe ago

4 08 views 30 SHE views 21 Bad views ME 198 views

Dieaimda bbb Dupayhead Imorew Everyuhsre

EXEER XX

Hmﬁ.l nternet -

12Nl Jones sports Lnalienge
y LhaniJan p Lhallengs

L . (=] ' P Thpm SFe T i




RESERVED
SPECTRUM

Unauthorized operators
will be tow detd

at OWNEIS EXPENSE















\l -
e ———'—,>

bt

L
L




m n
¥
o

-

ATLL IS C













.

!

Hll!hiliinull

v simple
v ok when supply

v potentially non-
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Cons

v prone to
manipulation
v can lead to court
challenges
v long administrative ¢
process

Pros

v ensure public
interest outcomes
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Pros Cons

v neutral — market
decides

v fair to all players

v can be designed for
social outcomes

v can be gamed

v raises bar for
market entry

v cost to consumer?
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Digital Digital  Televsion Mobile Mobile
. Television Television White ~  700MHz  B0OMHz
' Spaces

Allows for the dynamice
without interfering with the primary
spectrum holder

|deal for rural access

Low television spectrum occupancy in
Africa

No re-allocation of spectrum required

Television White Spaces



Cons

v conflict management
v N0 guarantees

v dependent on respect
for standards

Pros
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 low barrier to entry |
v spur to innovation |
v spur for

entrepreneurship

Unlicensed Spectrum (WiFi)
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Distribution of Android smartphone-originated
traffic across cellular and Wi-Fi networks, Jan 2013

M Cellular M Self-provisioned/ private Wi-Fi I Managed public Wi-Fi

Source: Mobidia




Wi-Fi delivers over three-quarters
of all UK smartphone data

Mobile data transfer via Wi-Fi vs 3G by time of day (volume by hour)
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8,000
Millions of Devices in Use Worldwide
6.000
4,000
Mobile Phones
2,000
Total\f\fl-Fi--«..,’i
: s -
2000 2005 2010

Source: Daily Wireless — www.dailywireless.org/2012/02/08/hotspot-2-0/

Growth
of WiFi

Consumer
Electronics
with WiFi

Smartphones
with WiFi

| Computers
with WiFi

2015



licensed vs. unlicensed

licensed unlicensed

« exclusivity non-exclusive

< high investment low investment
- more powerful low power radio
radio transmission needs interference

strategy







Telephone box
http://www.flickr.com/photos/vissago/4249091962/
BY NC

Grazing Commons
http://www.flickr.com/photos/18161462@N00/34579
0755/

BY NC ND

Hand Holding a Mobile Phone by WhiteAfrican
http://www.flickr.com/photos/whiteafrican/2736565604
BY/

Seattle Raindrops and Flash by by Spappy.joneS
http://www.flickr.com/photos/swift/94108224
BY NC SA/

Pigeon Point by John Curley
http://www.flickr.com/photos/jay_que/2042143317/
BY NC SA

Tired of Queueing - Michael Summers
https://secure.flickr.com/photos/canonsnapper/687725

0918/
BY NC ND

Prism, Dawn Light Sanctuary - Ingrid Truemper
http://www.flickr.com/photos/ingridt/5551456055/
BY SA

Other photos courtesy of http://www.istockphoto.com

Antenna
http://www.flickr.com/photos/tsk/2760922792/
BY

Beauty Contest
http://www.flickr.com/photos/statelibraryqueensland/
3841385024/

BY

Water Amplifier by mdezemery
http://www.flickr.com/photos/mdezemery/295687769/
BY NC SA

King Farouk in the inauguration of the international
telecommunications congress 1938 by KodakAgfa
http://www.flickr.com/photos/96884693@N00/1509615338/
BY NC SSA

Beauty Contest
http://www.flickr.com/photos/statelibraryqueensland/
3841385024/

BY

Bureaucracy by BostonBill
http://www.flickr.com/photos/8533266 @N04/129661
4397/

BY NC SA

Moving Money by G. A. Hussein
http://www.flickr.com/photos/guuleed/253458330/
BY NC SA
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