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Summary

Advancesinwirel esstelecommuni cationstechnol ogy are converging with Internet
technology to foster new generationsof applicationsand services. Presently, theUnited
States and other countries are moving to third-generation (3G) and fourth-generation
mobiletelephony. Thedefining feature of thesetechnol ogiesisthat transmission speeds
are significantly faster than prevailing technology. A related trend isthe growthin use
of Wi-Fi (wireless fidelity) and WiMAX (an industry designation for a specific
broadband standard). Wi-Fi useslocal wireless networksfor high-speed mobile access
tothelnternet. 3G could be described asbringing Internet capabilitiestowirelessmobile
phones; Wi-Fi as providing wireless Internet accessfor |aptop computers; and WiMAX
as expanding networks with wireless linksto fixed locations. From the perspective of
spectrum management, a significant difference in the technologies is that 3G and
WIMAX services operate on designated, licensed frequencies, while Wi-Fi shares
unlicenced spectrum with other uses. Asthe markets for Wi-Fi and WiMAX develop,
wireless carriers have become concerned about the competitive impact on their
businesses when municipalities offer wireless broadband services. Title IV of H.R.
5252, the Communications Opportunity, Promotion, and Enhancement (COPE) Act
would permit public entities to provide “telecommunications service, information
service, or cable service.” A bill to restrict municipal communications services, H.R.
2726 (Representative Sessions), and a hill that would guarantee the right of local
governments to provide advanced communications services (S. 1294, Senator
Lautenberg) have been introduced. The Broadband Investment and Consumer Choice
Act (S. 1504, Senator Ensign) containsaprovision that would require statesor localities
to submit plansto offer communications servicesto competitive bidding. TheDigital
Age Communications Act of 2005 (S. 2113, Senator DeMint) would bar states from
engaginginunfair competition with commercial providersof communications services.
S. 2327 (Senator Allen) and S. 2332 (Senator Stevens) with its companion bill (H.R.
5085, Representative Ins ee) would all ocate new frequenciesfor unlicensed use, notably
wireless broadband. S. 2686 (Senator Stevens) includes provisions for permitting
municipa communicationsnetworksand for providing additional unlicensed spectrum.
This report will be updated.
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Wireless Technology: Development and Demand

In order to deploy advanced wireless technologies, telecommunications carriers,
network operators, and their suppliers are seeking effective strategies to move to new
standards, upgradeinfrastructure, and devel op softwarefor new services. Thismigration
path includes decisions about using spectrum.

Radio frequency (RF) spectrum is used for all wireless communications. It is
managed by the Federal Communications Commission (FCC) for commercial and other
non-federal uses and by the National Telecommunications and Information
Administration (NTIA) for federa government use. International use is facilitated by
numerousbilateral and multilateral agreements covering many aspectsof usage, including
mobiletelephony.! Spectrum is segmented into bands of radio frequencies and typically
measured in cycles per second, or hertz.?

Spectrum bandwidth is a finite resource that is infinitely re-usable. Commercial
wirelesscommunicationstypically rely on bandwidth bel ow 3 GHz because of limitations
in current technology. American competitivenessin advanced wireless technology may
be constrained by the limited amount of exploitable bandwidth that is available. This
constraint is both specific, in the inherent finiteness of useful spectrum, and relative, in
comparison to the amount of spectrum available for commercial use in other countries.
Developments in technology have in the past facilitated the more efficient use of
bandwidth within a given portion of the spectrum. New technologies, such as Software-
Defined Radio (SDR) and “ smart” antennaefor terrestrial wireless, are being explored and
implemented to increasethe efficiency of spectrum and to expand itsusablerange. At the
same time, there is persistent demand for spectrum to carry new services as other
technol ogies— such asthosefor wirel essbroadband and transportabl etel evision— reach
the market.

Mobile Telephony. Mobile communications became generaly available to
businesses and consumersin the 1980s. This“first generation” technology, still in use,
isanalog, the prevailing telecommunications technol ogy of thetime. Second generation
(2G) wireless devices are characterized by digitized delivery systems that provide
qualitatively better delivery of voice and small amounts of data, such ascaller ID. The
next major advance in mobile technology is referred to as the third generation (3G)
because it represents significant advances over the analog and digital services that
characterize current cellular phone technology. A dramatic increase in communications
speed is the most important technical feature of 3G and 4G, and this increases capacity
for broadband applications that include video and mobile (transportable) television.

Wireless communications services have grown significantly worldwide, and
explosively in some countries. Consumer demand for wireless telephony in the United
States has soared in recent years, totaling over 213 million mobile phone subscribersin

! The International Telecommunication Union (ITU), part of the United Nations, isthe primary
organization for coordinating global telecommunications and spectrum management.

2 0One million hertz = 1 megahertz (MHz); 1 billion hertz = 1 gigahertz (GHz).
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early 2006.° In approximately the same time frame, use of the Internet has expanded
dramatically from an arcane tool for specialized research to a popularized, user-friendly
service providing near instant accessto information and entertainment. Wirelesslnternet
and other broadband applicationsarewidely expected to redefinehow computersare used
in the future. 3G technologies bring the wireless Internet revolution to cell phones.
Businessand consumer demand for new, advanced wirel ess services— including 3G and
Loca Area Networks (LANSs), such as those using Wi-Fi (wireless fidelity) — is
considered by many to be an enginefor future growth in American and global economies.
The Internet Corporation for Assigned Names and Numbers (ICANN) has approved the
creation of a“.mobi” domain to join more familiar Internet address extensions such as
“.com” and “.net.” The new extension will be used at first to designate Internet material
that has been specifically formatted for viewing on a mobile device.*

Wi-Fi and WIMAX. Wireless Local Area Networks (W-LANS) operate on
unlicenced spectrum, using radio frequencies in the free 2.4 GHz and 5.4/5.7GHz
spectrum bands. A group of standards for frequency use in these bandsis known as the
802.11 family. The802.11b standard is currently the most widely used and is commonly
referred to asWi-Fi, for wirelessfidelity. Wi-Fi provides high-speed Internet accessfor
personal computers and Personal Digital Assistants (PDAS) and is also widely used by
businesses to link computer-based communications within a local area. Links are
connected to a high-speed wireline (landline) either at a business location or through
HotSpots. HotSpots are typically located in homes or convenient public locations,
including many airports and café environments such as Starbucks. Another standard for
wireless|nternet is Bluetooth, which hasashorter range than Wi-Fi but workswell in cell
phones. Bluetooth handles both voice and data; Wi-Fi is mostly data but also supports
Voice over Internet protocol (VolP) calls, sometimes known as VoWiFi.

WiIMAX (Worldwide Interoperability for Microwave Access) isboth atechnology
and an industry standard, the work of an industry coalition of network and equipment
suppliers® that have agreed to develop interoperable broadband wireless based on a
common standard (IEEE 802.16) for point-to-point transmissions. WiMAX technology
can transmit data over distances of up to 30 miles and is being tested in the United States
asa“last mile” technology, that is, ameansto provide fixed wireless service to locations
that are not connected to networks by cable or high-speed wires. Mobile WiMAX isstill
intheearly stages of development.® WiMAX uses multiplefrequenciesaround theworld

3 Statistic updated regularly at [http://www.ctia.org/].

*“]CANN Concludes 23" Annual Meeting with Action on Domain Name Security and Global
AddressingPolicy” at [ http://www.icann.org/announcements/announcement-18jul 05.htm], dated
July 18, 2005. Viewed May 11, 2006.

® Founding members of the WiMAX Foruminclude Airspan, Alvarion, Analog Devices, Aperto
Networks, Ensemble Communications, Fujitsu, Intel, Nokia, Proxim, and Wi-LAN. For
additional information, see [http://www.wimaxforum.org/].

® A globa standard for mobile WiMAX, 802.16e has been established by the IEEE 802.16
Working Group; for adetailed discussion of standards see “ Fixed, nomadic, portableand mobile
applications for 802.16-2004 and 802.16e WiMAX networks,” November 2005 at
[ http://www.wimaxforum.org/news/downloads/Applications for 802.16-2004 and 802.16e
WiMAX_networks final.pdf]. Viewed January 3, 2006.
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inrangesfrom 700 MHz to 66 GHz. Inthe United States, frequencieswhere WiMAX is
being tested include 700 MHz, 1.9 GHz, 2.3 GHz, 2.5 GHz and 2.7 GHz.

Transportable Television. A technology called Digital Video Broadcasting-
Handheld (DVB-H) is being tested to use terrestrial links to bring broadcast television
transmissions from satellitesto cell phones. The frequencies that are being used for the
testsinclude 1.5 GHz, 2.2 GHz and 2.5GHz. The World Cup soccer games in Germany
inthe summer of 2006 will provide an opportunity to gauge the success of the technol ogy
and its market appeal. Another example is Qualcomm’s plans to test its MediaFLO
technology with satellite TV operator British Sky Broadcasting (BSkyB). About 30
BSkyB channelswill be broadcast over acellular network to mobile phonesin the United
Kingdom. Inthe United States, Qualcomm is preparing to offer MEDIAFIo technology
over 700 MHz spectrum now occupied by analog television stations.

Municipal Deployment of Broadband

TheTelecommunications Act of 1996 wasintended, among other purposes, tofoster
and encourage competition among providers of telecommunications services. Intheact,
Congress barred statesfrom “ prohibiting the ability of any entity to provide any interstate
or intrastate telecommunications service.”’ Responding to lobbying efforts by
telecommunications companies, several states have passed laws prohibiting or limiting
local governments' ability to providetelecommunicationsservices. Anefforttochallenge
such alaw in Missouri by municipalities offering local communications servicesin the
state was heard before the U.S. Supreme Court in 2004.2 The Court ruled that “entity”
was not specific enough to include state political divisions; if Congress wished
specifically to protect both public and private entities, they could do so by amending the
language of the law. This decision and the steady improvement in broadband
communications technologies that municipalities wish to have available in their
communities have provided fuel for apolicy debate about access to broadband services.
The central debate is whether municipal broadband services are part of essential
infrastructure— like el ectrical power or water — with many benefits, including stimulus
to the local economy, or whether they provide unfair competition that distorts the
marketplace and discourages commercial companies from investing in broadband
technologies. The two main broadband technologies that are particularly attractive to
communities, in part because they support existing community services such as Internet
access for schools and communications for public safety, are fiber-optic cable networks
and wireless access — WiFi today, possibly WiMAX in the future. The spread of
wireless services such as access to the Internet and anticipated advances in wireless
technology are modifying the business case for broadband. Networks that depend on a
fiber-optic cable backbone are capital-intensive and usually most profitable in high-
density urban areas. A number of rural communities have used their resourcesto install
fiber-optic broadband servicesin part because they weretoo small amarket tointerest for-
profit companies.

7 47 U.S.C. 253 (a).
8 U.S. Supreme Court, Docket Number 02-1238.
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Thetechnologiesfor Wi-Fi and WiM AX today cost |essand haveawider geographic
reach than cable, broadening the size of potential markets for broadband. Therefore,
although the arguments pro and con about the municipal provision of broadband apply
generally to all types of broadband services, it isthe long-term profit potential of Wi-Fi
and its successor technologies that are apparently spurring commercial wireless service
providersto lobby against municipal competition. In particular, thefact that urban areas
are creating Wi-Fi networks and providing, among other services, free wireless links to
the Internet is viewed as a threat to commercial companies and a form of unfair
competition. Municipalities around the world have installed free Wi-Fi zones. Citiesin
the United Statesthat have Wi-Fi zonesinclude New Y ork and Chicago; Philadel phiaand
San Francisco are among those implementing plans for citywide coverage. The cities
often contend that generally available accessto the Internet through wirel ess connections
has become an urban amenity, arguably anecessity in sustaining and devel oping thelocal
economy. Municipa Wi-Fi aso providesthe opportunity toimprove socia servicesand
Internet access in disadvantaged communities that often are not served by fiber optic
networks.

Unlicensed Spectrum

Unlicensed spectrum is not sold to the highest bidder and used for the services
chosen by thelicense-holder but isinstead accessible to anyone using wirel ess equipment
certified by the FCC for thosefrequencies. Among the advantages of unlicensed spectrum
istheopportunity to test new technol ogy directly with consumersinstead of going through
spectrum license-holders. One of the disadvantages of unlicensed spectrum is the
possibility of interference among the transmissions of the various users, both within the
assigned bandwidth and with other bandwidths. Currently, there are no commercial
applications for WiMAX using unlicensed spectrum. The cost of developing WiMAX
applications for unlicensed use could impact its adaptation by municipalities seeking to
provide wireless broadband services.

Some advocates for unlicensed spectrum would like to see spectrum set asidein the
700 MHz band, where channelswill be released by television broadcasters as they move
from analog to digital transmission. An aternative proposal for providing unlicensed
spectrum aspart of the DTV transitionisto designate so-called “ white spaces’ among the
new digital TV channels. To avoid interference among TV station broadcasts, channels
are assigned in one market areaand | eft vacant in adjoining areas. For example, channel
7 is used in the New York City area and in the Washington, DC area, but not in
Baltimore. In Baltimore, spectrum designated for channel 7 isvacant and could be used
for unlicensed purposes. Beginning in May 2004, the FCC requested comment on
proposals for considering the use of spectrum in television broadcast bands (Docket No.
04-186) but has yet to reach a decision. Representatives of the televison broadcast
industry have filed comments containing engineering studies that suggest harmful
interference would occur; other studies suggest no significant interference would occur.

Policy Considerations in the 109" Congress

Future devel opments in wireless technology will be able to support many services
for businessand consumer markets, such asenhanced Internet links, digital television and
radio broadcast reception, high-quality streaming video, and mobile commerce (m-
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commerce) — including the ability to make payments. Better technology makes mobile
communicationsmore mobile. Astheability to send high-grade signalsgreater distances
improves, so doesthe opportunity to tap new markets, with lessinvestment in supporting
infrastructure, such as towers.®

A number of bills have been presented in the 109" Congressthat deal with wireless
broadband and spectrum use. Title IV of the Communications Opportunity, Promotion,
and Enhancement (COPE)Act (H.R. 5252, Representative Barton) would permit public
entities to provide “telecommunications service, information service, or cable service”
and would specifically prohibit states from barring these activities. The Preserving
Innovation in Telecom Act (H.R. 2726, Representative Sessions) would amend the
Communications Act of 1934 to prohibit states and local governments from providing
telecommunications, information services, or cable in any geographic area in which a
similar service is offered by a private sector company. The Community Broadband Act
of 2005 (S. 1294, Senator Lautenberg) would amend the Communications Act to
specifically permit local governmentsto provide advanced tel ecommunications access.
The Broadband Investment and Consumer Choice Act (S. 1504, Senator Ensign) is a
broad-based bill that addresses the impact of new technologies, such as broadband, on
telecommuni cations competition. It includes a section (Section 15) that would require a
stringent competitive bidding processfor state and local governments seeking to provide
communications services. Public notice would be required for proposed projects that
would include such components as the cost, services, coverage, and any advantages that
would accrue to the government sponsor, such as free access to rights-of-way or
preferential tax treatment.

The Digital Age Communications Act of 2005 (S. 2113, Senator DeMint) would
empower the FCC to establish the criteria for determining unfair competition and to
enforce the rules’® The Communications, Consumer's Choice, and Broadband
Deployment Act (S. 2686) introduced by Senator Ted Stevens, contains a section (Title
V) that would permit municipal telecommunications services and bar states from
prohibitingtheir operation. The American Broadband for CommunicationsAct (S. 2332,
Senator Stevensand H.R. 5085, Representative I nd ee) would amend the Communi cations
Act to provide that certain “unused television broadcast spectrum” could be used for
unlicensed purposes, “including wireless broadband devices.” Thebill specifiestherules
that the FCC would establish to prevent interferenceto licensed (TV) channels. S. 2327
(Senator Allen), the Wireless Innovation Act, would requirethe FCC to compl ete Docket
No. 04-186 and, at aminimum, permit unlicensed use of unassigned channelsin 54 - 698
MHz and establish the rules to prevent interference between licensed and unlicensed
users. The Wireless Innovation Networks, or WIN, Act, Title VI of S. 2332, would
reguire more rigorous regulations to prevent interference to digital broadcasts. Among
provisions that are not part of the language of S. 2332 is a requirement that devices
operating in designated white spaces can be disabled or modified remotely if the FCC
determines that they may cause interference.

° For an in-depth study of wireless broadband, see Connected on the Go: Broadband Goes
Wireless, Wireless Broadband Access Task Force, Federa Communications Commission,
February 2005 at [http://hraunfoss.fcc.gov/edocs public/attachmatch/DOC-257247A1.pdf].
Viewed May 11, 2006 .

10'S, 2113, Sec. 102 et seq.



