The citizen's
guide to the airwaves

Each economic era has had a resource that
drove wealth creation. In the agricultural era
it was land; in the industrial era it was energy;
and now, in the information age, it is
spectrum, popularly known as the “airwaves.”

This citizen's guide explains salient
spectrum policy issues and emphasizes

these important points:

1 The public airwaves are
immensely valuable.

z Government uses and licenses
spectrum with gross inefficiency.

3 The government Is granting free,
exclusive licenses to prime frequencies
in what is perhaps the largest corporate
welfare giveaway in U.5. history.

4 Opening more of the spectrum to
unlicensed sharing by individual citizens
can reduce spectrum scarcity and
promote high-speed Internet access.

“The boftom line is that spectrum is just as much a
nationdl resource a5 our Nation's foresls. Thal means
it belangs lo evary American agqually. No mare, na
lezs, If someane wants fo use owr resources, then we
showld be fairly compensated.” -Senator Bob Dola
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Who owns the airwaves?

The Communications Act of 1934 states:

“It Is the purpose of this Act, among other things, to mainkain
the controd of the United States over all the channels of
interstate and foreign radio transmission: and to provide for
the use of such channels, but not the ownership thereof,

by persons for limited periods of time, under licenses granted
by Federal authority, and ne such license shall be construed
to create any right, beyond the terms, conditions, and
periods of the llcenme.™ -1a0 Comuumca s AL ol o
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Number of times the government has
terminated an industry's spectrum
allocation without cOMPENSAHON.........ccmessemsesmerss

wil
Who manages access
to the airwaves?

Role of Congress Our elected representatives (Congress and the
Prasident) are responsible for setting spectrum management policy
and oversaging tha FDC and MTIA. By amending the Communications
Act, Congress sefs basic policies swch as whether spectrum licenses
are zuctioned or given away free to private companies.

"It's like giving
Yellowstone
National Park to
timber companies.”

William Salwe, New vark Times
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FEDERAL COMMUNICATIONS COMMESSION

Role of the FCC An independent requialony agency, The FLT
manages all frequencies nol resersed for military and other federal
government purposes. For 75 years the FCC has requlated the
Airwaves in two Key respects: it allocates frequencias for spacific
purposes (radio, TV, cell phones) and then Gssigns licenses to
particular companies and olhes users (by regulatory 1At and al
na charge prior ba 1994, more recenthy by auction). Remarkably,
the FCC does not measure the utilization of the spectrum it licensas.

MATIOMAL TELECOMMUMICATIONS AND INFORMATION ADMINISTRATION

Role of the NTIA An agency of the L5, Commerce Department,
MTIA manzges large tracts of spectrum reservad for military and
other federal users, NTIA faces virtually no public oversight and
keeps the use of particular frequencies secret, on grounds of
naticnal security, For example the NTIA won't say what frequencies
the Department of the Interior wses far fear that, through a
process of elimination, enemies could figure out which frequencies
the CIA uses,
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Demand for spectrum is surging
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Have we reached the
spectrum frontier?

As Americans needed more Space,

pioneers tore down trees and pushad

‘West. Eventually, howsver, the frontier
was settled and existing lands had o

b used more effickently. Today, we are
in a similar situation with spectrum: the
‘beachiront’ spectrum that passas easily
throwgh walls, trees and weather has alreagy

peen allocated, 50 we need bo use it more elflicient]y,

SPECTRUM IN GENERAL USE ¢haded o = anatog)

oy ey WMHe  0DMHz  1GHe WiEk: 0 GHe
1960 e
1980 : —
2000 - : —

Mew digifal lechnologies loster elficien] spactnm wse. Allowing early allocations
o remain analog is like letting downbows waberTronl property deteriorale into a
slum, while forcing new homes and businesses {o be built in the landlocked suburis.

The advantages of wireless
vs. wired communications

“LAST MILE" INSTALLATION

Cost of digging up Potential damage Cost of burying
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Where has U.S.

telecommunications
policy failed?

Backbone = nelghborhood e nelqhbornood
Last mile = neighbarhood =i home
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Last mie innowation

The rate of Innovation in he belechamn munications backbomne
exceeds the rate of innowvation in the "last mila” As a resull, last
mile connections are characterized by high prices and show speads.
A single strand of fiber optic cable carries tens of billions of
bits/second, but reskdentlal Internet connectlons over copper
phone or calile wires rarely exceed | million bits/Second downstream
and ¥ thousand bits/second upstream. & major cause of this
lz=t mile problem is the government's failure to manage spactrum
efficiently. For example, more than 90% or more of the most
valuable spectrum lkes fallow at any given time. This spectrum
could be used o provide affordable, high-speed Internet Bocess
from neighborhoeod or cwrbside fiber access points to nearby
homes and small businesses.



Licensed and unlicensed
spectrum: what's the difference?

On licensed bands {(»58%

On uniicensed bands

of assigned £286) any individweal
SPECUrum) a user is OF COMPAny can use
glwan exelusive rights to frequencles, but on a
use a frequency aither to shared basis and with
prowide a consumer servioe na quarantes against

{e.q., broadcasting) or as an interference.
input to production (e.g., freight trains).

SOME DEVICES OPERATING OW LICENSED FREQUENCIES TODAY ...

T

Cellphones . Radls

.‘ .. ':..

3G & 4G Third (36) and Fourth (46) generation celiular systems
upgrade existing mobile telephone networks (o mabke more efficient
use of spectrum and affer higher speed Internel servioe

. AND SOME DEVICES OPERATING ON UNLICENSED BANDS

Whareas licenses grant axclusive rights to wireless sarvica
prowiders, unlicensed spectrum is shared, allowing a virtually
unlimited number of consumer devices to use the band at no
charge. Unllcensed spectrum s managed like a pullic highway;
a5 long as citizens obey the "rules of the road,” access s open,
ree and sharad.

Wi-Fi iwireless The lack of licensing procedure ENSUPES..
Ficelityh uses o _hal wirehess network dephaymend c&n Be rapid and
e — imnprive, making mass nerke sysiems aflordabie
fraquencies to craate & _thet thare is treedem from content onstrintz. Like
wireless local area e unfittered communication of the iatemet. information

networks (WLAKE), can be disseminabed freely, awailabie bo s and without
College campuses, resiriclion.

airports and ofher
“hot spots” share Mitheugh the FLC has restricled enboerasd consumes devices

Iy & Einy partion of he useedle specirum, he eaplegive
high-speed Inbermet | oo of wi-i and ottar wiraless netmerking tectnologies

camnections with iad the FOC's Spactrum Policy Task Foeee in 2000 to
AT RISRS 0N 3 recommend exganded unicensed alacatians and tasd
wirelass Basis. Ahaning i the lulue.

In addition b2 the wel-known uses of unlicensed specirem shown Rere, there
are abpy industrial upes, sech i hospitals Shaf link pafiects by extemal moaioriag
equipment and redail stores ssing usliceased spectrum to Srack imemtary,

Open spectrum:
an unlicensed commons

LIke the atmosphere and
o LY S DLEANS, in every nation,
'-.l - specirum is a natural
'.F Tz : systemn owned equally by
'[].'L' every citizen. Yet the
=k FCCs approach ta

o licensing the alrwaves is
l.,[ like dividing Lhe ooean into
- shipping lanes, selling
exchusive Boenses to those
lznes, and allowing
Yo licensees to Impase toll
t'hlli- charges on individual
: ships that reed to cross.

The oceans and ather navigable waterways are "commans"-
meaning sccoess s open and shared, proviced individesls wee
appropriate equipment and observe basic rules of etiquatte. As

with waterways and pablic highways, Open Spectrum would
allow consumess using "smark radio” bechnology to dynamically
share not only designated bands of unlicensed specirum, but
aizo underutilized spectrum within licensad bands {such as ampty
freguencles between televislon stations), subject to rules agalinst
harrnful interference,

"The unlicensed bands employ 8 Commons
mode! and have enjoyved fremendous
success gs hofbeds of innovation.”

FGC Ghairman Michagl Fowe

CELLULAR SYSTEMS V5. WI-FI ¥5. OPEN SPECTRUM

The engineers and Internat W LICERSED CELLULAR SYSTEMS
pioneers who atvocate Open
Spectrum argue that sharing
can greatly Increzse afficlent
spectrum use. Whereas
cellular systems

widely dispersa towers, thus

lEmiting Trequency re-useo.
unlicensed l'bE-[‘lulI:IFHI'H}

devices (both Wi-Fi amd
meshed networks) transmit
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at low power over short 0 “COFFEE SHOP™ WI-FI
distances. In the future, [wireless labernet accessh
rmeshed networks of

soltware-delined {“smart™)

radios will be, in turn, far
more efficient than Wi-FL
First, they can b=
programmed to utilize the
"white space” in undenatiised

bands across arge ranges of @ OFEM SPECTRUM
both licensed and unlicensed (dynamic ssaring)
fraquencles; sacand, wireless

natwarks can be conflgured

like th Internet,

wilh ackfitional users actually
adding capacity by passing
alang (repeating) messages
ter and from nearby users.




What is smart radio?

Smart radiois soltware celined, & SI'I'IIJ|P smart radio nas
the flexibility to provide all the wireless services of hundreds
of dumb radios, including FM radio, broadcast television,
cellular telephone, cordless phone and remote control.

Economilc
Advantages of
Smart Radio

TIMELINE OF INNOVATIONS
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Smart radios can
create an “open
mElwark™ and alaw
the dynamic sharing
of frequancies,
Consumaens ang
VENDOrs cam aasily
switch freguencies,
Lhaus dirmirsishireg Lhea
monoaoly power of
licerige holders. They
can also spread ther
equipmant costs across

mary wervices and
Fraiquescy Bards, hui

reducing the tolal cost
of spaclrum equiprmnt,

Pallcy
Implications of
Smart Radlo
Smart radio funda-
mantally changes

the poonomécs of
licensing. Today, there
aré substantial
efficiences gaingd from
granting lang-term
licenses of as much
#5 & decade ar more,
Thig is bacaise itense
malders need Lo recoun
subsdantial vt
ments in specialized
(i dumb} spactrem
equipment. In the
future, If both trans-
milters and receivers
can easily be reprog-
rammed 1o use A
warsaty of frequenciss,
the efficient termof a

licorms may deap 1o
[l e T

Polltics of
SEmart Radio
Ircumbint eense
helcdars will strangly
cppasa any use af
smart radio that
reduces their
MONEpolY power
ower bath condumers
and vendors—ar that
wngiarmings their
ratianala for kng-
term licenses with

property rights.

The U5 military has
Irwesied substantial
sUMms imamart radia
su that personnel
can go arywhere in
thee workd and
communicate over
any frequency

Is spectrum used efficiently?

TELEVISION EFFICIENCY
TV broadcasters are allecated 402 MHZ of consumer spectrum,

[anaion broadeat TV
'::: Bm—ui .

Analog broadeasts prodiace T
03 channels per MHz_. _ Mt after digial TV transition,
brvadcasters can gat

A8 channels per Mz

Y

S0, if broadcasters used efficient digital
technodogy. they could transmit the same manber of channeis. using far less
SpRLIrUm Space, meaning sl they could give Back hundreds of M-z of
iieir allocated 402 MHz while sill providing the same service,

Wrawdilp, digital sateiiite Tl'
fwhich uses the far lkess valuabie higher frequancies] qets up o .43 channals
per WHz. With 00 MHz bo e this alows 25 many 25 34 TV chameels,

RADIO EFFICIERCY
M radio broadcasters are allocated 20 MHz of spectrum.

cats 195 P ehatces B+ rasiicc .68 channals per Mz

Sateliite radio broadcasters have 25 MHz.
S | e sabaliSe radiz; 4 charmess per WHa

“ISpectrum] sits paralyzed, consigned fo uses thal time
and technology have long since passed by, Oid
technologies are swamped with excess airwaves they
don't use; newer fechnologres grasp for airwaves they
desperately need, and promising industries of the future
are asphyxialed.”

Retail and industrial
spectrum: what's the difference?

Retall :pm:'h‘um-l rlndu strial spectrum
Culputs of Inputs of production-spectrom used

production— for the internal use of corporations,
spectrumusedte  *¢  such as connecting a TV field crew
dellver consumer  Saw tora TV statlom. Glvweg indusirial users
SEFVICES, JUCh B8 “hae v spechiom (s like givies thism & Lax break
mobile telephone === or a0 exphcil subsidy [or the energy they
SEIVICE. nedd Lo produce a consemer product.
SOME SPECTRUN ALLOCATIGNS DOMFRRED
BROADCAST TV lndusinial wse)
1773 Mz
— It i H v e
SLADAST Y el e
& 155, i £ vy TV TR inthe 15
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The politics of spectrum

To hedp undarstand how spactrum lobbying works,
here's an analagy with federal land grants:

N
1
The gevernment owns unceveloped land.
wli
2 é

The govarnimend grants Emited grazing
rights at fawarable sub-market rates.

The rightsholder Inbbies the gowernment to
grart extended rights that include mindng

&nd oll development.

4 o
The rightshalder later lobbies for rights Lo
Bulld on the land, arguing that this mests

public needs, as well &5 paying the
rightshiolder for his imastment,

i
Simiarty, lobbying by Incumbent licenzees for
spectrem ‘fexibllity’ cam turn a limited-term, kev-valee TV Boense
inke & permanent and far more valsable mabde Imternet service.,

Actual vs. potential market values

Undar iR FCC's TS-yaar-old soning—and giveaway—allocation
pracess, most Bcenses specify the service that must be operated
at that frequency. Most licensees do not have the flexibility to
chamnge the service provided, of 1o sell or sublease the Boense,
without permigsion. This is analogous (o a vandor who oblains a
license to operate a kot dog stand in Mew York's Central Park.
The right to sell hot dogs is a lof less valuable than the right to
operate a retall store In the same area,

Similarly. a license to operate a TV siation is much less valuable
than a licknse o provide cell phone of wirebess Internel services
on the same spectrum—licenses that have sald at auclion for
billionz of dollars. 4s a result, broadcasters and some other
incumbent licensees are |obbying for spectrum
“flexibllity™=new, mors valuable Heanse
rlghts that they could even sall or sublease
to other companies. Cell phone companies

B | that pakd billions at auction for spectrum
2 licenses are among thase arguing that such
i : enhanced license rights should be

auctioned, not given away,



