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Summary

New America Foundation, et d. (NAF, et d.) argued in their Comment that new
information technol ogies are making it economica to dlocate large amounts of

previoudy unused spectrum for unlicensed devices without creating harmful interference
to incumbent license holders. Incumbent license holdersin their comments, however,
argue that this technologica revolution has not taken place; therefore, the status quo must
be preserved in order to prevent harmful interference.

In this Reply Comment, NAF, et d. focus on the Reply Comment of Nationa

Association of Broadcagters, et a. (NAB, et d.), the trade associations representing the
incumbent high power broadcast TV licensees.  The centra arguments of the other
incumbent license holders tended to be very smilar. NAB, et d. attempt a cost- benefit
andysis concerning the FCC' s proposd to alow an unlicensed dlocation within the 402
MHz of the broadcast band. They conclude that the costs outweigh the benefits and that
therefore the FCC should reject the proposed unlicensed alocation. NAF, et d. disagree
with this cost-benefit analys's, induding any assumption that there is necessarily a

tradeoff between existing licensed broadcast service and new unlicensed services.

NAF, et d. dso disagree with Cingular’ s Comment that the proposed unlicensed
dlocation violates statute. And it finds abhorrent the FCC' stacit sanction of the
November 26, 1996 deal between the computer and broadcast industries preventing
vigorous and public discussion of the issues under consideration in this Notice of Inquiry.



Introduction

A review of the comments submitted in response to this Notice of Inquiry demonstrates
that the NIMBY syndrome is dive and well when it comes to expanding public access to
the airwaves. Incumbent spectrum license holdersin the bands under discussion were all
generaly opposed to unlicensed access to the bands in which they hold spectrum rights,
but were supportive of unlicensed usein other bands. The debate is not over whether
unlicensed is desirable, but over whether it should be placed in what incumbentsdam is
their (grosdy underutilized) back yard.

Incumbent license holders aso gppeared completely unaware that new wireless
technology is opening up vast new information carrying capacity and that this may offer
them a potentia windfal if the FCC grants them “ pectrum flexibility.” In contragt,
advocates of unlicensed appeared keenly aware that new technology could alow
incumbents to continue their present level of service while dso dlowing aflood of new
Services.

Why did incumbents miss this eephant in the room? On onelevd, the answer issmple:
they dispute that such an eephant exists. Many argued that unlicensed devices would
create unacceptable interference and thus it wasn't possible to have your cake and egt it
too. But on another level, the answer is more complex. Outside this NOI many of the
same incumbents are intensively lobbying to capture this new information carrying
cgpecity for themsaves. Often thisis done under the banner of spectrum flexibility.

The overdl tone of the proceedings indicates that incumbents strongly favor command
and control regulation when it can hold back potential competitors and public access.
They reserve their fervor for flexibility to other proceedings (and the behind-the-scenes
initiatives leading up to those proceedings) where the gains accrue to themselves.

Since the broadcasters are the dominant incumbent license holders in the spectrum bands
covered by this Notice of Inquiry, these comments will focus on critiquing the joint
arguments of their trade associations. Many other incumbent license holder arguments
overlap with those of the broadcasters. The predictable, formulaic response that
incumbents use in these types of proceedings—that a new proposed service will creste
unacceptable spectrum interference and economic uncertainty for an uncertain benefit—
was endemic. With the exception of the broadcasters, however, few commenters made
an attempt to back their assertions with “expert” studies.

Broadcasters’ Arguments

Although NAB, et d. filed hefty and seemingly expert comments (71 pages, including
expert reports by two economists and an engineer), it’ s difficult to respond to their
arguments when they themselves don't appear to take them very serioudy. Thegod in
writing their comment gppears to have been to collect a cataog of plausible horror stories
associated with the introduction of an unlicensed alocation in spectrum they have
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higtoricaly daimed for themsdlves but for which they were not given licenses. The
impression one getsisthat NAB, et a. made rddively little effort to actudly make a
rigorous, defensible case for areader inclined to look beyond surface details. Thisis
reflected in the fact that NAB, et d. avoided addressing obvious and well-known
objectionsto their arguments. Cardessness by their expertsin modeling, usng primitive
basdline technologies, such as outdoor-only GPS location device technology, when more
advanced aternatives are frequently reported in the trade press, comes across to a reader
as cause for wonderment. How can such smart people overlook such obvious
information?

The gis of NAB, et d.’s argument is that the potentid costs of unlicensed outweigh their
potential benefits. Much of it isan old-school command-and-control type of argument:
our planned services are superior to competitors planned services, so the government
should favor us—only, the broadcasters are mum as to exactly why their planned services
are supeior.

NAB, et d.’ s arguments can be divided into four categories. Thefirst two relate to the
economic and technica cogts (or deficiencies) of unlicensed. The second two compare
the benefits to society of a broadcast versus unlicensed alocation of spectrum. Missing
from the andysisis the possibility that abroadcast dlocation has any costs. NAF, et d.
add that as an additiond category.

In characterizing the debate over unlicensed alocations in the broadcast band as a
tradeoff between unlicensed and broadcast service, NAF, et d. believe the NAB, et d.
have fundamentaly misconstrued the issue raised by thisInquiry. ASNAF, et d.
described in great detail in its Commentsto this Inquiry, it is possible for both exiging
broadcast service—including broadcast DTV service—and unlicensed uses to co-exig in
the same band. However, the focus of these Reply Commentsis to respond to the
particulars of the NAB, et d’s comments. We hope the reader will kegp in mind,
however, that the tradeoffs the broadcasters pose are spurious: unlicensed and existing
broadcaster uses of spectrum are not inconsistent and so no tradeoff need be involved.
Accordingly, we hope the FCC will keep our origind Comments—the big picture—
dearly in mind.

1) Opening Unused Broadcast Spectrum to Unlicensed Sharing Will Not
Create Har mful Economic Uncertainty and Slow Down the DTV
Transition

Broadcasters claim the FCC’s goal should beto protect the fledgling DTV service.

Digitd TV in Americaisnot fledgling. Tensof millions of Americansreceive digitd TV
viasadlite tens of millions own digita DVD players, tens of millions receive digita
cable TV sarvice, tens of millions receive high speed digitd broadband Internet service,
tens of millions own high-resolution digital monitors (either flexible computer monitors

or dedicated high-definition TV screens). Even popular video games machines, such as
the Playstation 2 and XBox, provide digita TV sarvice. Mogt of this DTV adoption has
taken place in the last few years.




Thus, DTV in Americaisthriving and growing by legps and bounds. At best it can be
sad that the distinctive and primitive broadcast DTV standard has not grown asfast as
other DTV sarvices, but thisis avery different type of argument. DTV and broadcast
DTV are not synonymous terms. America can have plenty of DTV without broadcast
DTV.

Even HDTV programming, which broadcasters are not legdly required to provide and to
which they have shown little inclination, is primarily delivered viasadlite and cable TV
networks.  And even the least expensive computer monitors now routingy have the
resolution of an HDTV monitor. Indeed, the minimum resolution of avideo card that
Del now includesin its computers has Sgnificantly higher resolution than HDTV.

Broadcasters claim unlicensed devices would create economic uncertainty and thus
dow down the (broadcast) DTV transtion.

The source of endless delays and missed just-around- the-corner promises should not be
pinned on others. As CFA will soon demonsgtrate in their reply commentsin Docket MB
03-15, the Second Periodic Review of the Commisson’s Rules and Policies Affecting the
Converson of Digitd Tdevison, the broadcasters have played a primary role in delaying
the deployment of DTV. They should not now receive further spailsin thiswar of
attrition. To summarize here, broadcasters began lobbying to warehouse unused
broadcast spectrum for HDTV more than 20 years ago, with FCC proceedings as early as
themid-1980s. The origina purpose of the HDTV |obbying campaign was to prevent
competitors from accessing highly valuable spectrum.* And dthough the origindl threet
was from mohile telephone licensed providers rather than from today’ s flexible

unlicensed providers, the economic mativation for warehousing underutilized spectrum--
holding out until broadcasters can acquire the spectrum’ s information carrying capacity
and vaue for themsdlves--is no different.

NAF, et d. suggest that the largest source of consumer uncertainty today isthe
broadcasters own changing ATSC DTV standard. Already those who purchased the first
generation of DTV receiversthat didn’'t indlude a DVI output will be left high and dry for
recalving alarge fraction of future so-called free, over-the-air programming. But thisis
nothing compared to the ATSC enhancements the broadcasters are planning that will be
billed as “backward compatible’ but will in fact largdly disenfranchise early adopters. At
least some of these “enhancements’ will dso alow broadcagters to utilize the “white
gpace’” that could otherwise be alocated to unlicensed. NAF, et a. does not intend to
disparage these enhancements. At aminimum, they are necessary for ATSC to compete
with the more advanced Euroi)ean DVB 2.0 slandard in foreign countries (DVB stands
for Digital Video Broadcast).” But the broadcasters have not clarified why the
uncertainties they have aready introduced or are planning to introduce into the digital
trangition are good while the uncertainty brought by a potential competitor is bad.

1See also Joel Brinkley’s“Defining Vision: How Broadcasters Lured the Government into Inciting a
Revolution in Television,.” Harvest Books, 1998.
2 For information on the DVB 2.0 standard with enhancements, visit www.dvb.org.



-6-

To befair, broadcasters sate that a mgjor difficulty for manufacturers of license-exempt
radio devicesisthat they would be * attempting to engineer around a sill-developing
[broadcast DTV] technology.” [p. 11] But unless broadcasters are planning to claim the
spectrum dlocated to unlicensed for themselves, this uncertainty should be eminently
manageable. The burden of non-interference only gpplies when an unlicensed device
harmfully interferes with the service legdly dlowed under an existing broadcast license.

Broadcaster s claim the televison band will bein a fluid and fragile state during the
DTV transtion.

Asthe NAF, et al. comments describe, broadcasters and other incumbent license holders
have been congtantly jockeying for enhanced spectrum rights Sincethe DTV trangtion
began. These enhanced spectrum rights includes higher power levels, better channdl
positions, and enhanced rights to use the spectrum, including the proposed cdllular
architecture for broadcast transmitters. NAF, et d. believe this jockeying needs to come
to an end immediatdly. Left to its present course, the jockeying will not cease until there
is no unused capacity left for an unlicensed alocation. In other words, since broadcasters
control the fluidity and fragility and have no incentive to diminate it until thereisno

unused information carrying capacity left for unlicensed use, this argument smply gives
broadcagters a veto power over spectrum reallocation until there is no spectrum left to
redllocate.

2) Smart Radio Technologies, Sharing Protocols, and Empty Channel
Space Belie Broadcasters Unsupported Claimsthat Unlicensed Devices
will Cause Harmful Interference.

The vast mgjority of the information carrying capacity in the broadcast bandsis unused.
Indeed, many entire channels are empty. At the same time, broadcast transmitters are at
fixed, known locations, making it unusudly essy to avoid interference with them.
Moreover, technologies dready exis—and are improving rgpidly--to do so.
Technologies such as frequency hopping spread spectrum, low power, and cognitive
radio, now makeit relatively easy to avoid harmful interference. Indeed, such new
technologies were amgor factor behind the FCC's May 15, 2003 decision to alow
unlicensed sarvice in the 5GHz band® AsIntd statesin its Comments, the broadcast
band not only has large amounts of underutilized space.  But dso, unlicensed devices
can utilize this space without creating harmful interference to incumbent license holders:

Use of the televison broadcast bands is well understood; the fixed nature
of TV transmitters makesit possible for unlicensed devices based on
exiging technology to coexigt in the same band even using conservetive
assumptions, broadcast channd's are frequently vacant; and the
propagation characterigtics of the TV broadcast spectrum make it highly
suited to avariety of uses....

3 See Revision of Parts 2 and 15 of the Commission’s Rules to Permit Unlicensed National Information
Infrastructure (U-NII) Devices, Notice of Proposed Rulemaking, Adopted May 15, 2003.
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Sharing spectrum in this well-defined, stable environment is a managegble
task for today’ s radio devices. The rapid advances in microprocessors
have enabled nimble devices that can easily execute the dgorithms
necessary for mitigating interference. ... [ T]he technology required to
implement sharing in the TV band by existing wireless broadband devices
is much more modest than whét is aready incorporated in many wirdess
devices today. For example, current cell phones dready perform dynamic
power control and execute sophisticated agorithms for coordination and
roaming to implement spread spectrum modulation.”

Broadcaster s estimate that the cost of an unlicensed device that could implement a
“listen-before-talk” protocol in the broadcast band would be 2.25 times the price of
a compar able unlicensed device without this ability.

The emphasisthat NAB, et d. place on thisargument (p. 4) is exceedingly strange. Firdt,
it is by no means clear that it would be terrible if implementing an advanced “ligten
before-talk” protocol cost severa times as much as a device without that capacity. After
al, the broadcast band has far more valuable propagation characteristics than other
unlicensad bands, so consumers and others should be willing to pay a premium for use of
that band if they can do thingsin it thet they cannot presently do elsewhere. Perhapsthe
reason for this oversght is that broadcasters seem to argue that al frequencies are equaly
vauable for communication. They argue, for example, that the need for unlicensad
gpectrum can be met at higher frequencies where unused frequencies are more plentiful.
Nowhere do they acknowledge the uniqudy va uable frequencies they occupy.

Second, the assumptions used to generate that 2.25 multiplier figure are highly
questionable.  The engineer rightly Sates that there are two basic gpproaches to design
an unlicensed device to avoid interference. One approach isto build in a spectrum
andyzer (aDTV receiver) to scan the ambient RF environment and map the location and
ggnd drength of TV daionswithin the loca service area. The other approach isto
build in location specific technology (a GPS receiver and TV dtation database), so that
the unlicensed device can geolocate itsdf and lookup TV dationswithin the loca service
area.

NAB, et d.’s engineering expert dismisses the GPS-based solution to a listen-before-talk
protocol (the engineer cdlsit “sniff and avoid”) asimpractical because current GPS does
not work indoors and most unlicensed devices would presumably be indoors. But the
engineer completely ignores enhanced GPS and other geographica location determining
devices that do operate indoors. Next generation mobile phones, for example, will
incorporate enhanced GPS to meet their €911 obligations* The GPS chip is expected to
be no bigger than adime and perhaps cost even less. A company cdled Rosum even uses
DTV ggndsto assg in triangulating alocation in away Smilar to that used by satellite
GPS systems, except that the high power and low frequency of DTV positioning
information makes it well suited for indoor reception.’>  The engineer dso disparages this

“ E.g., Herb Brody, “On Location,” Technology Review, September 2002.
® For further reading on anovel positioning concept that uses existing TV broadcast towers for geolocation,
see Reply Comments of Max Vilimpoc, in ET Docket No. 02-380.
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solution because he assumes that the database would have to be hardwired into the device
by the manufacturer and thus would become obsolete. But if unlicensed devices were
assumed, like Wi-Fi, to be interactive and at least occasionaly connected to the Internet,
then this objection immediately disgppears. Intel clamsthat the margind cost of Wi-H
circuitry integrated into its latest generation of Iaptop processorsis pemies.

Instead of a GPS-gyle solution to the “listen-before-talk” problem, the NAB, et dl.
engineer proposes having every unlicensed device in the broadcast band include a
broadcast DTV tuner to listen for Sgnals. And no sooner does he definitively claim that
thisisthe only practica and therefore right technologica solution to the “listen-before-
talk” protocol, then he attacks it because of the “hidden termind problem” (p. 14). This
can occur if aTV receiver subject to interference is located between alicensed and
unlicensed tranamitter. In such acase, the unlicensed device may be too far away to hear
the TV dation. Unfortunately, broadcasters have no incentive to solve this problem by
adding spdtid intelligence to their transmissons. An unlicensed device assumes all
responsibility for knowing its location.®

Regardless of the accuracy of the engineer’s $100 cost estimate of aDTV tuner, the
emphasis on this number is quite strange because the engineer is dso the author of the
Arthur D. Little study, which estimated that ATSC DTV tuners would soon be so
inexpensive that an FCC mandate requiring every TV set sold in the United Statesto
include such atuner would not be overly burdensome on consumers. Specificaly, he
estimated that between 2001 and 2006 the cost of aDTV tuner would drop from $100 to
$9 with aphased FCC DTV tuner mandate—the type of mandate the FCC adopted.’
According to the logic of hisargument, if unlicensed devicesaswell as TV satsincluded
DTV receivers, then economies of scale would lower the cost even further.

Broadcaster signor e the possibility that a household or business might want to opt-
out of recelving a broadcast signal with no adver se impact on others.

NAB, et d. assume that al interference that harms broadcast receptionisbad. They
assume that consumers would object if using an unlicensed device in their home would
prevent them from smultaneoudy weatching TV in their home. They ignore the

possibility that a consumer, if only at a moment of his own choosing, might prefer to use
the unlicensed device rather than to tune into aterrestrid, over-the-air ATSC DTV signd.
Asnoted in NAF, et d.’s comments, the use of low power unlicensed devices need not
interfere with broadcast Sgnds outsde the immediate vicinity of the low power device.
Furthermore, the vast majority of Americans who do not rely on over-the-air sgndsat al
for television (because they subscribe to cable or DBS) should be free to use the airwaves

®ibid. Max Vilimpoc statesin his Reply Comment: "Without taking any of the responsibility for mitigating
interference upon their own shoulders, however, broadcasters should not be granted carte blanche to
complain, if an unlicensed user occasionally straysinto their channels. For broadcastersto say to
unlicensed users, in effect, ‘We're not going to help you find us, but you have to know we're here,” places
too many responsibilities on the wrong side of the table. Part of the culpability should fall on the
broadcasters asit already does on the users."

" Arthur D. Little, Inc., “ Assessment of the Impact of DTV on the Cost of Consumer Television Receivers,”
Final Report to MSTV and NAB, Cambridge, Massachusetts: Arthur D. Little, Inc., September 10, 2001.
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on their own private property for persond communications. If thereis any right to decide
how unused frequencies are used on the most locd levd, it should belong to the
individual American property holders—and not lie falow &t the discretion of a one-9ze-
fits-dl service provider.

Broadcaster srepeatedly observe that there can be “ no quarantee’ that unlicensed
deviceswon't cr eate unacceptable interference.

Asit issad, there are no certaintiesin life except deeth and taxes. To assert that there
are “no guarantees’ is not to make a serious argument. If this sandard were widely
employed, there would be no innovation in thisworld and we' d dl Hill be using
Marconi’s origind radio device. (Indeed, the FCC's propensity to listen to such
speculaive arguments put forth by incumbent license holders may be why wirdess
technology has made s little progress compared to other computer-driven technologies.)
The god should be to minimize risk, not atempt to completdly diminateit. The
potentia upside of innovation and of having alow-cost, untethered broadband
infrastructure istoo greet to adopt the status quo as the best of dl possible outcomes.
Contrast the broadcasters emphasis on uncertainty with the comments of the Software
Defined Radio Forum:

[T]he technology required to implement the kinds of sharing mechanisms
envisoned in the Notice are quite modest compared to the technology
aready incorporated in radio devices today.

Broadcasters claim that inter ference will be significant up to theradio horizon on
theorder of 13 miles.

The broadcaster’s engineer claims that an unlicensed device on the 2" story of atypica
house could create both co-channd and adjacent channd interference a “sgnificant”
levels on the order of 13 milesfor asngle interfering device. The definition of what
condiitutes “significant,” presumably a synonym for harmful, is not specified.

Obvioudy, radio energy perpetuatesto infinity from any given source. The only relevant
guestion is not whether an energy source creates interference but whether this
interferenceis & high enough levelsto be harmful. For it to be harmful, it must have
material consequences.

Asthe FCC'slow power FM docket illusirated, the definition of “harmful interference” is
notorioudy subjective and prone to disagreement among experts. We think the ultimate
definition of harmful interference should be I€eft to an impartid jury of consumers, not
industry players with huge amounts of money a stake. The engineer aso does not
clearly specify the type of unlicensed device that would be creeting this harmful
interference 13 milesaway. To imply that asingle cordless phone or Wi-F device would
do this seemsridiculous on its face.

Broadcasters claim that unlicensed devices ar e unaccountable

Broadcagters clam that unlicensed devices are unaccountable, but they don’t clarify:
unaccountable to whom. Are they merely unaccountable to the broadcasters, or are they
unaccountable to the public? And what exactly would it mean to be unaccountable to the
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public? Obvioudy, just as unlicensed devices today are accountable to “rules of the
road” promulgated by the FCC under Part 15, unlicensed access to new bands will be
amilarly regulated, dthough we hope to the minimum degree necessary to prevent
harmful interference with licensed services.

The meaning of the word “accountable’ islargely in the eye of the beholder. If acitizen
on private property wants to use alow power unlicensed remote control to eiminate
dozens of messy wires hidden behind consumer e ectronics equipment and strung within
walls, why should she have to be accountable to the broadcasting industry? Or if a
business or government agency wants to use alow power unlicensed LAN within its
enterprise and doesn’t relish the idea of employees watching over-the-air broadcast TV
during work, why shouldn’t it be able to?

Broadcasters assert that their band is uniquely susceptible to interference because it
provides an “ open architecture;” that is, they do not control the design or
manufacturer of receivers.

Broadcasters control the development of the government mandated ATSC standard and
they have recently gotten the FCC to mandate that every TV st built in the United States
include arecelver for this continudly evolving sandard. It istrue that some dements of
TV sats are not controlled by broadcasters, but thisis aso true of many other spectrum
alocations where incumbent licensees wel come the innovation and choice that comes
from a competitive consumer e ectronics marketplace.

However, broadcasters do raise a vaid concern about the need for receiver standards. As
NAF, et a. noted in its Comments, there do need to be receiver standards. The poor
design of broadcast receivers hasled to the highly inefficient use of the spectrum

allocated to the broadcasting industry. The reason that even after the DTV trangition the
average TV market will only receive 7 of the 49 available channdls (that is, 1in 7) hasa
lot to do with the primitive broadcaster-endorsed, FCC-mandated, broadcast DTV
architecture, which is characterized by using vast amounts of spectrum to provide

relatively little service. The advent of ATSC DTV offers the government a chance to
dlocate the broadcast spectrum allittle more efficiently. But as the European DVB 2.0
standard with enhancementsilludrates, there is ample room for improvement.

3) Ad-Supported, Terrestrial, Over-The-Air Broadcast TV Below 1
GHz has Not Been the Elixir Broadcasters Claim
It has been widely recognized for close to a decade that terrestrial, ad-supported, over-

the-ar-broadcasting below 1 GHz—whether andog or digita—is an economic dinosaur
unless bolstered by avast array of government subsidies and competitor restrictions.®

8 See Thomas Hazlett, “The U.S. Digital TV Transition: Time to Toss the Negroponte Switch,” Working
Paper 01-15, Washington, DC: AEI-Brookings Joint Center for Regulatory Studies, November 2001.

® E.g., see George Gilder, Life After Television, New Y ork: WW.Norton, 1994; and Nicholas Negroponte,
Being Digital, New Y ork: Knopf, 1995. Both authors have been sought after speakers at broadcaster
events. Financial analysts have repeatedly advised broadcasters that their best money can be made by
pursuing a congressional business model rather than afree market business model. Bernstein Research
Senior Media Analyst Tom Wolzien promised the NAB’ s board a financial bonanza of hundreds of hillions
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Broadcasters themsdlves have rarely missed an opportunity to lobby for spectrum
flexibility so they can use their spectrum for amore highly valued service. Indeed, in the
Telecom Act of 1996, broadcasters won the right to abandon ad-supported TV on nine-
tenths of their spectrum. And thisis just the tip of the iceberg of their plansto abandon
the 1970s-modd broadcast business they tout so highly.

The broadcaster s assert that the social value of ad-supported broadcasting is both
large and incalculable.

NAB, et d. clam that over-the-air broadcasting has an “incdculable vdue,” that “the
vaue of broadcasting is not fully captured by a smple economic andyss,” that
broadcasting has a " non-quantifiable importance,” and that “in economic terms,
television broadcasting ranks among the highest-val ue spectrum utilizations”

NAB, et d.. back this up with 1970s data and citations of that datain later studies.™®
Hazlett’ s more recent study of the opportunity cost of the broadcast dlocation provides a
very different andyss. Hazlett proposes what he cdls a Negroponte Switch: have
broadcast TV content distributed over cable TV and satellite TV and free up the
broadcast spectrum for services that can redly benefit from that low frequency,
supremely vauable spectrum.  If broadcasters can continue to provide the same service
at other, higher, less valuable frequencies, then there is a net benefit, rather than asocid
cog, to completdy freeing the 402 MHz dlocated to broadcasting to more highly vaued
purposes. NAF, et al. disagree with Hazlett’ s public policy recommendation of
allocating the broadcasters spectrum for flexible licensed use. But we do agree with
Hazlett that the broadcast spectrum is currently being inefficiently used and that spectrum
should be used flexibly—with the difference that we propose flexible unlicensed use.

It is aso revedling that broadcasters boast thet they are on the verge of becoming like
other telecommunications and content providers. Their economist sates. “The advent of
digita broadcast televison... promises to accelerate the ongoing convergence among
telecommunications, computing, the electronic mass media, the Internet and,
sgnificantly, the world of commerce. The new technology affords broadcasting an

of dollarsif they could win spectrum flexibility either through Congress or Congressional delegation of
authority to the FCC. See Tom Wolzien, “Whose Bandwidth isit Anyway?’ Speech at the National
Association of Broadcasters Futures Summit, Monterey, California, March 25, 2001. For apartia list of
government subsidies for the broadcasting industry, see J.H. Snider, “The Myth of Free TV,” Washington,
DC: New America Foundation, June 2002.

10 NAB, et al. cite Peck, McGowan, & Noll’s 1973 book that did gather empirical data. Thiswas followed
by acite of Owen & Wildman’s 1992 book, which devel oped economic models as part of atheoretical
social welfare analysis of broadcasting. However, Owen & Wildman did not gather original data; they
provided theory and analysis. Moreover, Owen & Wildman noted that theoretical considerations cut both
ways. For example, they theorized: “Pay television (particularly with unconstrained channels and a
competitive structure) is more likely to allocate resources in television production efficiently than is
advertiser-supported television. Thereason is quite simple: revenues per viewer under pay television are
more likely to reflect viewers' program preferences than are revenues per viewer under advertiser support
(which reflect advertisers’ values of viewers).” (p. 99). Wildman holds a broadcaster/NAB endowed
academic chair at Michigan State University. Many others, such as Erik Barnouw in his Sponsor (1979),
have noted that advertiser-supported programming leads to non-optimal program selection, including
significant distortionsin public affairs programming.
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entrée into and technical meansthat are, in principle, compatible with the Information
Age revolution that is rapidly remaking how we live and work” (p. 14). But if
broadcasters are evolving to become just like other information providers, why should
they be given specid treatment? If dl information providers are becoming dike, do all
information providers offer services of inestimable vaue?

Asthey did with digital radio, broadcaster s seem to assert that they offer a superior
servicefor the unused quard bands.

Broadcasters recently won the right from the FCC to incorporate radio guard bandsinto
their FCC radio licenses™* Thiswasto facdilitate the transition to digital radio.

A more recent broadcaster attempt at spectrum lebensraum occurred in FCC Docket No.
00-230 on secondary markets. Broadcasters argued that they should be able to lease out
their block of spectrum to the highest bidder—even if that bidder didn’t intend to provide
ad- supported broadcast TV programming, let done community news or public affairs
programming. Y esterday, May 15, 2003, the FCC announced that that proposed rule was
too controversa and was taken out of the fina rulemaking. But it will surdy be

introduced again a some opportune moment. Commissioner Copps explained his
oppaosition to abandoning the services that the NAB, et d.’s economist touts o highly:

[A]llowing televison and radio broadcasters to sdll to nontbroadcasters
access to the spectrum that Congress and the FCC gave them for free
would be aterrible mistake. 1t would have meant that broadcasters could
sl control of part or al of their gpectrum to others, potentiadly without
Commission review. Broadcasters were given this spectrum for free
because they are engaged in work that is critically important to our
country—the provison of free over-the-air TV and radio. To alow them
to sdl this spectrum for other uses would have been deeply troubling.
And by doing so we may have undermined the digitd trangtion by giving
broadcasters an incentive to hang on to as much spectrum as they can for
aslong as they can with the hope of leasing it for profit.*?

In their comment in this proceeding, NAB, et d. dlude to asmilar spectrum lebensraum.
For example, they State that “if wireless devices were permanently ensconced on these
channds, they could preclude the use of these channdls for existing tlevision

dations....” Elsawhere they state that “populating the band with unlicensed devices
threatens to preclude future congderation of aternative, more efficient and more vauable
uses of the broadcast spectrum at the conclusion of the DTV trangtion.” Although the
context of these statements gppears ambiguous, broadcasters at no time assert that they do
not intend to continue their decades old efforts at spectrum lebensraum—acquiring new
gpectrum without monetary public compensation.

M See First Report and Order in MM Docket No. 99-325, FCC 02-286, October 10, 2002.

12 Statement of Commissioner Michael J. Copps regarding Promoting Efficient Use of Spectrum Through
Elimination of Barriersto the Development of Secondary Markets; Report and Order and Further Notice of
Proposed Rulemaking (WT Docket No. 00-230), May 15, 2003.
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Broadcagters implicit claim for spectrum lebensraum gppears based on the assumption
that the benefits of terredtrid, over-the-air, ad-supported ATSC DTV are greater than the
benefits of unlicensed services that could be provided in the same band. Thisdam
should not be accepted without far greater evidence than they have presented, especialy
when unlicensed technology has been so heavily praised by FCC commissoners,
members of Congress, highly regarded businessinvestors, and the media. In any case, no
additional spectrum rights should be granted to broadcasters without public

compensation.

NAB, et al. claims that the broadcast allocation and DTV transtion are a response
to market failurein the provision of broadcast goods.

NAB, et ad.’s economists describe aworld of pervasive market failure in broadcast
information goods and call for continuing the current indugtrid policy of massve
subsidies to the ad-supported, over-the-air TV industry. The gigt of their argument is that
the margina cost of providing an additiona viewer to over-the-air broadcasting is zero
and that opportunities to exclude viewers and thus charge them directly for programming,
arenot practica. This doesindeed describe the characteristics of a public good. Asa
description of the broadcast world of the 1970s, this analysis has afair bit of weight. But
as adescription of the broadcast world in the 2000s, it is sorely lacking, full of outdated
assumptions.

One outdated assumption is that broadcasters don’t intend to charge users for their
gpectrum. Broadcasters DTV license only specifies that broadcasters need to provide
one standard definition TV channed with their BMHz of spectrum; that is approximately
10% of their channd capacity with the current ATSC standard. The balance can be used
for fee-based services. Even conventiond user rights—such asrecordinga TV program
for later viewing—uwill often be highly congrained or impossible unless the user paysa
new, specid fee to the broadcaster. Also, the analysisignores that new technology has
created many new subdtitute distribution media that can provide identical service at lower
cost (see section below).

Broadcasters claim there are no close and less expensive substitutes for the service
they provide.

The broadcasting industry provides two services: adistribution network and content. The
broadcasters claim that their service, both separate and combined, congtitutes a unique
information service to the public. Thisis undoubtedly true in some sense. But there are
clear lower cost subgtitutes for their over-the-air distribution network—the issue under
contention here.

Broadcagters dso claim that the distribution network they provide has aspects of a public
good; notably zero margind cost. While thisis undoubtedly true, it doesn’t digtinguish
them from other digtribution networks and information products for which thisisaso
true. For example, it costs no more to transmit to an additiona satellite broadcast viewer
than it doesto an additiond terrestrial broadcast viewer. In both cases, the viewer needs
aDTV tuner. Andin both cases, reception is optimized by having an externd antenna,
with most satdllite antennas far more compact than most terrestrid antennas. Similarly,
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since cable TV now passes close to 100% of U.S. home, the margina cost of connecting
additiond viewersisminima. Equaly rdevant, with the introduction of the Internet, the
margind cogt of huge amounts of information have becomeinfinitesma. The
broadcasters’ logic would suggest that these content and distribution industries, too,
should receive vast subsidies. But as Shapiro and Varian have argued, just because an
information market is characterized by market failure, doesn’t mean it should enjoy ever-
increasing public subsidies—or even any public subsidiesa dl.*® Moreover, the public
goods aspect of broadcasting—zero margina costs, network externdities, and chicken
and egg problems--equally apply to unlicensed dlocations. For example, the vdue of a
Wi-Fi nodein aWi-Fi network is directly related to how many other nodes are in the
network.

4) The Benefits of Unlicensed Spectrum Allocations are Substantial and
Real

NAB, et d. clam tha there are “very limited and speculative benefits to users of
unlicensed devices.” (p. 13). They focusther critique on two types of unlicensed
dlocations: rurd and urban.

Broadcastersclaim that in rural areas, wher e under utilized br oadcast spectrum
“may” be available, spectrum resourcesfor unlicensed devicesis already plentiful.

According to astudy by the National Exchange Carriers Association (NECA), it would
cost $9,000/household to provide wired broadband Internet service to the 1.2 million
most rurd American households, atotal of more than $10 billion.** In contrast,
unlicensed WISPs can provide this service for atiny fraction of that cost.™®> NAF, et d.
do nat believe thet billions of dollars are an inggnificant anount of money to save,
especidly when combined with offering a service of greet socia vaue that would
otherwise take many more years to reach rural America

The numerous comments by unlicensed WISPs (Wirdless Internet Service Providers) to
this NOI, demondtrates that the broadcasters are making a highly controversia assertion.
Unlicensed WISPs argue that access to low frequency spectrum would alow them to
offer service to many areas not presently possible. Asan example, consder the comment
of WISP operator C. Crowley:

Broadband is becoming an integra component of Americas indudrid and
educationa infrastructure. WISPs are extending that infrastructure into
underserved aress.

We are limited by various congtraints, regulatory and economic, to the
unlicensad 2.4GHz band. Unfortunately thisis line-of-gght. Y ou would

13 Carl Shapiro and Hal R. Varian, Information Rules, Boston: Harvard Business School Press, 1999.

14 "NECA Rural Broadband Cost Study: Summary of Results," Victor Glass, Ph.D., National Exchange
Carrier Association, Inc. June 21, 2000.

15 See comments of the Information Technology Industry Council and Wi-Fi Alliance on the success and
social contribution of unlicensed WISPs.
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not believe how much contour and how many trees are onthe Texas
prarie until you start trying to do line-of-9ght radio out there. Even the
amdles hills rear themsaves into mountains when you are out doing Site
surveys a customers locations.

We get around some obstacles by creating locd "hotspots' with shortrange
802.11 units. Much better than this would be access to NLOS (norline-
of-gght) frequencies.

If the FCC saw fit to free up the frequenciesin question for unlicensed
use, we'd be able to provide better service to our customers, be able to
reach more people.... The phone system doesn't reach everybody, cable
doesn't ether, satdllite hasits problems, and there are alot of

trees out there. Please give us the tools to bring more people onto the
broadband net.”

FCC Chair Michad Powdl himsaf echoed the controversd nature of the broadcasters
clamsin agatement at the FCC' s recent showcase of unlicensed WISP service
providers:

Today's event vividly demongtrates how the economy and consumers
benefit when spectrum policy removes barriers to innovation. In the
sometimes abstract debate about spectrum policy, the showcase provides a
glimpse of the concrete public benefits that flow inexorably from sound
market-based spectrum policies. Our progressis no longer theoreticd; it

is emll%odied in the real world technogies and gpplications on display

here.

Appendix A describes some of the vendors and services on display at the FCC showcase.

Broadcasters claim thereis no under utilized spectrum in urban areas; ther efore,
unlicensed cannot offer any benefits.

NAB, e d. define “unused” spectrum so narrowly thet their comments seem largely
irrelevant to the opportunity and chalenge posed by the new unlicensed technologies. In
particular, broadcasters conception of the information carrying capacity of the spectrum
is based on an archaic technology model based on dumb radio technology. Inthe
broadcasters view, the spectrum space is as crowded as the land space in urban aress.
But once smart radio technologies are introduced into the equation, the spectrum space
beginsto look like a primevad empty forest. For example, with low power, directiona
transmitters, directiond receivers, and a modicum of software-defined intdligence, smart
radios can increase the information carrying capacity of the current broadcaster block
dlocation—without interfering with broadcaster reception--by afactor of thousands.
Broadcasters contention that unused and underutilized spectrum exigtsin trivid amounts

18 FCC Chair Michael K. Powell’ s statement at the unlicensed wireless innovators showcase, May 12,
2003.
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in the broadcast band in non-rurd aress is countered by numerous commenters, including
AT&T, The Consumer Electronics Association, The Information Technology Industry
Council, Intel, Radio Shack, Shared Spectrum Company, and the Software Defined Radio
Forum. AsIntel commerts:

Prdiminary technical andys's conducted by Intel and testing performed
by the Communications Research Centre Canada on Intdl’ s behdf,
demongtrates that technically viable broadband services can be operated
on a nortinterfering basis with both andog and digital broadcast services
in amgor metropolitan areain which many overlgpping TV service
contours exist.

Broadcagters claim that the supply of under utilized spectrum is fundamentally
different for urban and rural areas.

NAB, et d. are correct that a high power leves, the supply of underutilized spectrumis
different in urban and rurd aress. But they are wrong to imply that the supply and
demand conditions are fundamentaly different for unlicensed spectrum at low power
levels. City dwellersaren’t the only Americans that want remote controls, cordless
phones, Wi-Fi networks, and other low power communications devices that can pass
through walls, furniture, and other common obstacles with ease at low power levelsand
without congtantly replacing or recharging batteries. If the miracle of ultra-high-speed
ubiquitous broadband service is ever going to happen in America, it will have to happen
a low power leves. Only low power levelsfacilitate the massive reuse of spectrum,
which in turn makes ultra high speed wirdless broadband possible for every American.
And it will have to happen in both urban and rura areas, dthough the power levelsin
rurd areas will undoubtedly be higher. More generdly, NAB, et d. have not thought
through the different ways unlicensed can be dlocated depending on the type of white
gpace available—e.g., dedicated unlicensed on an unused guard band, a high power
overlay on an assgned channel, or alow power underlay on dl channels.

Broadcaster s claim the benefits of unlicensed have been over sold, and cite the
failure of unlicensed PCSto maketheir point

The unlicensed PCS band did not succeed because of regulatory failure, not any inherent
feature of unlicensed. A small amount of spectrum (20 MHz) was dlocated to digita
unlicensed service, the frequency had poor propagation characteristics compared to the
broadcast band (its frequency was about four times the magnitude of the average
broadcast channdl), incumbent users were never cleared from the band, manufacturers
were required to pay afee on every device they manufactured to pay for the remova of
incumbents a a distant date in the future, use of spread spectrum technology was not
granted unlike the 900 MHz, 2.4 GHz, and 5 GHz unlicensed bands, and the FCC made it
clear before unlicensed devices took off in the last few yearsthat it was going to rethink
this band and probably eiminate unlicensad service withinit. With dl this investment
uncertainty about an unlicensed band dlocation with severe deficiencies, it should be no
surprise that equipment manufacturers did not rush to invest in devicesto operateinit.
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5) Broadcastersignorethe social costs of their licenses

Nowhere do broadcasters acknowledge in their cost- benefit andysis the cogts of huge
government subsidies and favorable regulatory trestment that come with their license to
provide over-the-air broadcast televison. These subsidies include free carriage on dl
competing broadcast platforms, including cable and satellite sysems. This carriageis
worth tens of billions of dollars and may take up close to athird of cable TV channd
capacity—an infragtructure that cost more than a 100 billion dollars to build.
Broadcasters ignore the opportunity cost of alocating 402 MHz of prime spectrumto a
service that can be provided much more efficiently over less vauable spectrum, !’ and
they ignore the 4 GHz of spectrum of less vauable spectrum that is given to broadcasters
to reduce their production costs.*® It is also sad that because government has guaranteed
broadcasters distribution on dl telecommunications networks, a powerful voice that
probably would have lobbied for competition and open networks has been turned into a
voice for their oppostes.

Other Considerations

1) Cingular’s claim that unlicensed spectrum violates section 301 isa
misreading of the statute

Cingular argues that the plain language of Section 301 prohibits the Commission from
authorizing unlicensed uses. Cingular argues that the entire basis for Part 15 — that an
intentiond radiator designed for purdly intrastate transmission does not fal within the

mandatory licensng provisons of Section 301 — was diminated by Congress when it
amended Section 301 in 1982.*°

Cingular’ s argument provestoo much. If Cingular’ sinterpretation is correct, then all
exiging unlicensed uses mugt cease. A mullti-billion dollar industry in unlicensed devices
would be crimindized, and every citizen using aremote control to change a channd or
open a garage door would be subject to arrest.

An examindion of the legidative history demongtrates that the 1982 modifications to
Section 301 were never intended to adter the Commission’sjurisdiction under Part 15. As
explained in the Conference Report, Congress merdly intended to relieve the FCC of the
expense of producing engineering data demondtrating interstate effects when prosecuting
violators of the rules governing citizens band radio. H.R. Conf. Rep. 97-765, 1982
U.S..S.C.A.N 2261 at 2275-76. The Senate and the Conference Committee intended the
changesto darify the Commission’s crimind jurisdiction, not to eiminate the

Commission’s ahility to authorize low-power unlicensed uses under Part 15.%°

17 See Thomas Hazlett, “The U.S. Digital TV Transition: Time to Toss the Negroponte Switch.”

18 For amore detailed description of the huge costs of broadcaster subsidies, see J.H. Snider’s “The Myth
of Free TV,” Washington, DC: New America Foundation, June 2002.

19 Cingular Comments at 2-4.

24,
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Congress was certainly aware of the Commisson’s Part 15 rules dlowing unlicensed

uses, which the Commission first authorized nearly 30 years previoudy. Had it intended
to diminate the FCC' s authority to promulgate such rules, it would have given some sign.
It isthe genera presumption both that Congressis aware of rdevant rules and
interpretations when it acts, and will not be presumed to have made significant changesto
an agency’ s authority without some clear sgn. Whitman v. American Trucking
Association, 531 U.S. 457, 468 (2001) (Congress does not “hide elephantsin
mouseholes’); MCI Telecommunications Corp. v. AT&T Corp., 512 U.S. 218, 232-33
(1994).

With regard to this docket, Cingular’ s argument admits no middle ground. Either
Congress intended in 1982 to eliminate all unlicensed uses outsde certain enumerated
exceptions (see, e.g. 47 USC 8303(k)) or, the Commission may continue to authorize
unlicensed services consgtent with the limitations of Part 15. Thus, Cingular’ s position
cannot be read to require elther a*“freeze’ on further unlicensed uses while permitting
exiging uses, or a prohibition againg authorizing unlicensed uses consstent with Part 15
on other frequencies.

The Commission has modified the Part 15 rules since the 1982 amendment to Section
301, both to dlow a greater range of uses and to authorize unlicensed operation on an
ever greater number of frequencies. The Commission has consastently interpreted the
1982 amendment as merdy expanding its crimind jurisdiction and generd jurisdictiond
authority, rather than diminating its authority to authorize unlicensed uses under Part 15.
Cingular has given no reason to revisit that conclusion here.

2) The November 26, 1996 agr eement between the broadcaster sand the
computer industry should be rendered null and void because it deprives
the public of valuable voices concerning the DTV transition and the use
of the country’s most valuable airwaves.

In November 26, 1996 representative of the broadcasting industry (the * broadcasting
caucus’) and computer industry (Computer Industry Codition on Advanced Television
Service; abbreviated CICATS) entered into an agreement. In return for incorporating
certain computer friendly enhancementsinto the ATSC DTV standard, the computer
industry agreed not to oppose the broadcagters plansfor the digita trangtion.
Specificdly, the agreement stipulated that “neither CICATS nor its members companies
nor their representatives will directly or indirectly seek to oppose or dday—before the
FCC, by judicid review, legidatively or otherwise—find adoption of the positions urged
by broadcasters and consumer e ectronics manufacturersin MM Docket MM No. 87-
268... or other proceedings related to the launch of digital television.”** Computer
industry members were Microsoft, Compaqg, Apple, etc, none of which filed commentsin
this proceeding. NAF, et d. believe this provison of the ded over the ATSC TV
gandard was an abomination and should be immediately rendered null and void asa
violation of the First Amendment and the public’ s right to hear the various Sdes of

21| etter to FCC Commissioners, dated November 26, 1996.
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complex technologica issues. Perhaps no FCC sanctioned agreement has ever been more
incong stent with its mandate to encourage diverse and antagonistic views on important
issues of public affairs.

Conclusion

NAF, et d. bdieve that within the broadcast band there are large amounts of
underutilized spectrum. Thus, the tradeoff the broadcasters pose between broadcast and
unlicensed use of spectrum is spurious. But to the extent that broadcasters want to pursue
this line of argument, we do not see how it comes out in their favor.

The cost of dlocating some of the broadcast band spectrum to unlicensed is smdll
compared to the potentid benefits. We recognize that the futureis full of uncertainty and
difficult problemsto tackle. But thisistrue of dl greet innovations. ThisInquiry isa
great opportunity for the FCC to reach to the future rather than to cling to the past. It
would be unfortunate if the command and control mode! that the FCC' s Spectrum Policy
Task Force has criticized--and the incumbent license holdersin the broadcast band have
as0 dsawhere criticized--is used to reign in the vibrant unlicensed marketplace thet is
emerging and at the forefront of telecommunications innovation today.
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Appendix A:
Profiles of Existing Licensed-Exempt Wireless Services

Thefollowing are examples of companies responding to last-mile demand for broadband
sarvicesinrura areas. Two of the companies mentioned in these profiles (Alvarion and
Roadstar Internet Services) recently exhibited at the FCC- and NTIA-sponsored event:
“Wireless Innovations. New Technologies and Evolving Policies” AMA.TechTd isa
featured Alvarion customer, and Prairie iNet, participated at the Unlicensed Wireless
Pand Roundtable hosted by the FCC the following day.

These examples here are just a sampling of the market activity and innovation occurring
in rura, suburban and even urban areas as aresult of license-exempt spectrum.

L oudoun County Virginia:
Connecting the Unlicensed, Appalachian Last Mile

Despite their proximity to northern Virginid s Internet backbone, many smdl townsin
Loudoun County have no broadband access. The mountainous rurd areas of western
Loudoun County are epecialy removed from technologica growth of other areas of
Northern Virginiawhere technology companies like AOL and VeriSign reside.
However, as aresult of advancesin license-exempt wireless technology, entrepreneuria
companies like Roadstar Internet Services and SkyNet Access are bringing the high-
speed Internet to these rura and suburban communities.

The residents of Northern Virginia comprise a diverse mix of professondswho cameto
the area during the technology boom of the late 90's. When the technology bubble burst,
as many as 30,000 jobswere logt in the region. But the technology dump did not
trandate into adump in demand for broadband Internet in the local market. SkyNet
Access, aWirdess Internet Service Provider (WISP) istrying to meet that demand by
providing access to resdents and small and home office businessesin the Leesburg
suburban area.

“Infrastructure, infrastructure, infrastructure”’ isthe rallying cry for start-up businessesin
the area, says Chris Chamberlain, President & CEO of SkyNet Access. He contends that
unlicensed fixed wireless provides businesses with limited resources an opportunity to
compete with larger firms with greater technological capability. SkyNet reiesona

variety of unlicensed bands (2.4 GHz, 5.2 GHz, 5.7 GHz, and 5.8 GHz) and point-to-
point and point-to-multi- point transmissons to reach over 100 subscribing customersin
the Leesburg vicinity.

A locd vineyard and a successful home-based e-commerce outfit are anong SkyNet's
growing ligt of subscribers. In the coming months, they plan to extend their service into
more rurd aress of the county aswell. In doing so, they will compete with and
complement another local WISP, Roadstar Internet Services. Started in the autumn of
2002 by local entrepreneur Marty Dougherty, the Roadstar WiLAN network connects 50



-21-

households and smdl businessesin arura footprint connected by antennas mounted on
customer silos, barns and rooftops. The network reaches subscribers asfar as 20 miles
from the company’ s main transceiver, perched on a high mountaintop.

The first leg of the Roadstar network travels 18 miles from a mountaintop transceiver
using license-exempt, 5.7 and 5.8 GHz spectra bands in a point-to-point, OFDM
(orthogond frequency divison multiplexing) transmisson. The OFDM technology
makes efficient, and secure, use of spread spectrum by dividing datainto packets and
encoding it over multiple frequencies.

Then, usng point-to- multipoint transmitters, Roadstar makes use of the 5.3 and 5.8 GHz
unlicensed bands to reach strategically placed wireless Access Points in neighborhoods or
commercid areas. Thelast mile connections to resdential customers are typicaly two or
three miles and use the Wi-Fi standard, 2.4 GHz unlicensed band.

Roadstar customers include home- schooling families, telecommuters and SOHOs who
findly have access to high-speed applications like video conferencing and file sharing —
at prices and data speedsthat riva those paid by DSL and cable subscribersin
technology-rich eastern Loudoun County.

Somer set County, Pennsylvania:
A Mode for Bringing High-Speed Wirelessto Rural Schools and Communities

As the Superintendent of the Rockwood Area School Digtrict, Andy Demidont’s goa was
to “leave no child behind” regarding access to technology. But in this mountainous, rura
section of southern Pennsylvania, there was no cable or fiber option for high-speed access
and only the dowest did-up connection. So Demidont enlisted the aid of Sting
Communications, a Lebanon, PennsylvaniaWISP. Using grant money awarded from the
Individuals with Disabilities Act, they have built a high-speed wirel ess network to

connect not only the two area schools, but aso the areal s residents and businesses.

Sting Communications has ingtaled three towersin the area using the 5.8 GHz license-
exempt bands. The Rockwood Junior and Senior High School gymnasium hosts a 100-
foot tower that connects to a 150-foot tower located at Kingwood Elementary school 12
milesaway. The two towers share a point-to-point connect with another tower owned by
the loca Seven Springs Ski Resort to create a coverage area blanketing much of the
mountainous community. The lagt-mile connections in homes, businesses and

classrooms are on 2.4 GHz license-exempt spectrum.

Simply bringing the technology to the areawaan't the end god — using the network to
connect the school with the community is the ultimate design of the project. Both the
Rockwood and Kingwood schools have put many classroom and adminigrative
operations on-line. Teachers use PAm Pilots and |gp-tops to track student progress,
design lessons and tests, and record student grades — which are bleto parentsin
real-time. Students can use the high-gpeed connection in each classroom, with the entire
school “unwired” for access.
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Asan incentive to bring loca businesses and resdents onto the system, Sting
Communications has offered the low monthly fee of $10 per month plus an additiond

$10 equipment rental for the first 100 subscribers to the Rockwood network. When local
bus nesses subscribe to the service, the schools monthly access rates are discounted by
50% of the subscription rate paid by the business.

The initiative has generated a greet ded of interest in the community, and the school has
collected alist of approximately 100 households who would like to purchase access to the
network. Currently, a dozen families have been connected, but deployment has been
dower than expected because of weather delays this winter and spring.

Sting Communications CEO, David Pugh states that the company is planning to add these
residents to the network using new, Alvarion 900 MHz “frequency hopping” radios that
are soon to be released into the market. Frequency hopping technology alows WISPs to
use multiple unlicensed bands to find the most gppropriate frequencies to better reach
subscribersin terrains obstructed by trees or buildings. For densely wooded areas, such
as Rockwood, the 900 MHz frequencies have better propagation characteristics, which
will cut through foliage for last mile connections to remote subscribers.

Alvarion, one of the largest providers of fixed wireless technology, makes the new 900
MHz radios. The new technology will be released in the coming months, and according
to Alvarion it should provide more reliable service to more remote, forested aress, like
Rockwood.

The originators of the Rockwood Area School last-mile project hoped their modd for
bringing broadband to arura area could me copied and replicated in other communities.
Building on what they have learned thus far, Sting Communications is working with

school digrictsin two other rura countiesin Pennsylvania. Clearfield and Cambria
County school digtricts have created a non-profit organization, BRAIN (Broadband Rura
Access |nformation Network), to bring unlicensed wirel ess access to their communities.

Building on what has thus far been learned in Rockwood, this larger effort will connect
15 rurd schools and communities that previoudy had no other option for broadband.

North Texas Panhandle;
Rura Wirdess Broadband at DSL Prices

With over 4,000 users on their license-exempt wireless network, AMA.TechTd
Communications of Amarillo, Texasis one of the country’slargest WISPs. Like many
larger providers, they haverootsin dia-up and DSL. But in recent years, they’'ve
benefited from the relative ease of fixed wireless deployment to grow their business and
reach rurd markets craving high-speed access.

AMA entered the WISP business when alarge grain storage company, Attebury Grain
Inc., approached them to connect their grain eevators to the commodities market. After



-23-

exploring different solutions, they decided a wirdess network made the most economic
and technologica sense. Partnering with Attebury, they saw an opportunity to widen the
network and provide wireless access to communities within the footprint of the eevators.

Like many larger WISPs, their customers are amix of households and smdl and large
enterprises. Using amesh-network of Alvarion transmitters operating on the 5 GHz
unlicensed bands, AMA has created secure, private environments for three college
campuses and two banks. AMA has grown rapidly in the past two years — recently
enligting 150 new users amonth with very little marketing.

The AMA network stretches over two and haf hours from Amarillo. For ther rurd
customers, unlicensed wireless helps to even the economic playing field as these
customers pay roughly the same rates for smilar service as urban DSL subscribers.

Broadland, Illinais;
Wirdess Broadband for Rural Broadland, Illinois

Thereislittle incentive for tedecom and cable companies to bring high-speed Internet to
towns as smd| as Broadland, Illinois, population 350. However, the loca farmers of this
town have a great need for high-speed access to monitor their markets and manage their
businesses. To meet that demand, Prairie iNet, a Des Moines, lowa WISP, has built a
wireless network for rurd resdentsin Broadland -- and 120 other communitiesin lllinois
and lowa.

PrairieiNet rdies on the existing infragtructure of the high plains, with locd slos, barns
and rooftops serving as towers for the company’ s point-to-point and point-to-multipoint
transmitters. With a coverage area of approximately 20,000 square miles, over 4,000
subscribers receive high-speed connections via 100% license-exempt spectrum.

The company uses the 5.3 and 5.8 GHz frequencies for tower-to-tower and backhaul
trangmissons, while the last-mile connections to users are typicaly well over amile, and
on the 2.4 GHz unlicensed band. The wireless network eventualy connectsto the
Internet pipe viaa DS3 fiber line a the Prairie iNet command center.

Dennis Riggs, a Broadland native and one of the founding partners of Prairie iNet, says
that selling high speed Internet connections to people who live beyond the reach of wired
providersis “one of the easiest things he's ever done.” However, having future access to
the unlicensed bands to improve that network could be a harder sdll.



