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Spectrum Management: Auctions

Summary

Radio frequency spectrum policy issues before Congress are characterized by
economic, technological and regulatory complexity. Of particular interest to policy
makers are the allocation of spectrum for specific types of use (such as TV
broadcasting, radio, advanced wireless services, or unlicensed) and the assignment
of licenses for exclusive or shared use of specific frequencies. Today, most
frequencies allocated for commercial uses are assigned through auctions, with
licenses going to the highest bidder. Another important allocation of spectrumisfor
unlicensed use. Both commercial and non-commercial entities use unlicensed
spectrum to meet awide variety of monitoring and communications needs. Suppliers
of wireless devices must meet requirementsfor certification to operate on frequency
bands designated for unlicensed use. Examples of unlicensed use include garage
door openers and Wi-Fi communications. The Federa Communications
Commission (FCC) regulates spectrum not allocated for federal use, isresponsible
for auctioning spectrum licenses, and can aso use its authority to redistribute
licenses.

Proceedsfrom spectrum license sal esare presently attributed to general revenue
in the U.S. Budget. In the 108" Congress, however, a precedent was established
with the creation of a Spectrum Relocation Fund to hold proceeds from the auction
of specified radio frequencies currently allocated to federal use; federal agencies
vacating spectrum to be auctioned for commercial usewill be compensated from the
fund for costs of relocation. In the 109™ Congress, the Deficit Reduction Act (P.L.
109-171) included provisions that will hold certain auction proceeds in a Digital
Television Transition and Public Safety Fund. The fund mainly would assist the
transition from analog televison broadcasting to digital broadcasting, and would
contribute to programs for public safety. Over $7 billion would go toward deficit
reduction. The funds are to come from the auction of spectrum currently used for
analog television broadcasting, to be vacated by February 17, 2009. The auctionis
to begin not later than January 28, 2008.

The FCCisconsidering therulesit will set for the upcoming auction of the old
TV channels. Issuesthat have been raised in the discussion over how best to allocate
this spectrum include the creation of national licenses with open access for wireless
devices, thetreatment of designated entities— with referencesto NextWave— blind
bidding, how much spectrum is needed for public safety communications, and
proposals to provide spectrum for shared use between public safety and the private
sector. Inparticular, proposals put forth by Cyren Call, Frontline, and the FCC have
sparked an ongoing public debate about the “highest and best use” for the spectrum
currently designated for auction by the Deficit Reduction Act.
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Spectrum Management: Auctions

Radio frequency spectrum is used for all forms of wireless communications,
including cellular telephony, paging, personal communications service, radio and
television broadcast, telephone radio relay, aeronautical and maritime radio
navigation, and satellitecommand and control.  Spectrum policy coversboth satellite
and terrestrial transmissions. Theissuesdiscussed hererefer principally to spectrum
management for terrestrial technologies.

Key Policy Issues for the 110" Congress

Radio frequency spectrumismanaged primarily by regul ationsthat set rules, for
example, for permissible uses, certification of devices, requirementsfor public safety,
and the acquisition of licenses. Spectrum is assigned primarily through licenses
while some spectrum remains unlicensed and accessible to any user who meets
specific requirements. The Federa Communications Commission (FCC) is
responsible for overseeing licensed and unlicensed spectrum used for commercial
purposes and by state and local agencies, including first responders, aswell as most
other radio frequencies not assigned for federal use. Although Congress has a
legidative role in  spectrum management, the FCC routinely takes on the
responsibility of making decisions about the assignment of spectrum for different
uses and sets the rules for auctions of spectrum licenses. The most recent major
auction of spectrum for Advanced Wireless Services (AWS), designated Auction 66
or AWS-1, was completed on September 18, 2006." The AWS-1 auction attracted
nearly $13.9 hillion in completed bids. The next major auction, perhaps the last
competitive auction for asubstantial amount of spectrum for decadesto come, isfor
licenses at 700 MHz? for channels that are or will be available because of the
planned switch from analog to digital television broadcasting.® The Deficit

1“FCC’ s Advanced Wireless Services (AWS) Spectrum Auction Concludes,” FCC News,
September 18, 2006.

2 Spectrum allocations are assigned within bands that are divided into bandwidths or
channel shased on assigned frequencies. Electromagnetic radio wavesare usually identified
by frequency, measured in cycles per second, or hertz. Standard abbreviations for
measuring frequenciesinclude kHz — kilohertz or thousands of hertz; MHz — megahertz,
or millions of hertz; and GHz — gigahertz, or billions of hertz. The 700 MHz band plan
(698 MHz to 806 MH2z) refers to those channels that are assigned to technologies that
transmit signals at speeds within or near 700 million cycles per second.

® For a more detailed discussion of the auction, see CRS Report RL 33838, Emergency
Communications: Policy Options at a Crossroads, by LindaK. Moore.
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Reduction Act requires that bidding in this auction commence no later than January
28, 2008.*

Asthe FCC movesforward with plansfor the 700 MHz auction, its actions are
being closely observed by Congress.> Among the decisions that the FCC must make
that are of interest to Congress are geographical coverage of licenses; auction rules
that assure fair access for small business; rules governing designated entities;
requirements for network build out; support for public safety communications; and
band plans that could favor one technology over another.

Background

Spectrum is considered to be a natural resource® with a combination of
characteristics that differentiate it from other resources. For example, spectrum is:

o Finite. Today’ stechnology can only operate on certain frequencies,
commercialy viable frequencies are a valuable commodity.

¢ Renewable. Airwaves used to broadcast any transmission can be
reused after the broadcast is compl eted.

e Technology dependent. Most natural resources can be harvested
manually, albeit inefficiently. Spectrumisintheatmosphereandis
usable because technology has been developed to exploit the
properties of electromagnetic waves for sound, data and video
transmission.

e A national asset with international rules and regulations. For
example, most domestic uses of spectrum are assigned bands of
operation through the International Telecommunications Union, an
agency of the United Nations, satellites for broadcasting are
governed by international treaty.

e Administered. To avoid interference from competing broadcast
transmissions, frequency assignments are managed by recognized
authorities. Administrativedecisionsasto how to all ocate spectrum

4P,L. 109-171, Sec. 3003 (a) (2).

® For example, hearings in both the Senate and House, such as “The Present and Future of
Public Safety Communications,” February 8, 2007, Senate, Committee on Commerce,
Science, and Transportation; “Digital Future of the United States: Part Il1: Spectrum
Opportunities and the Future of Wireless,” April 19, 2007, and “Wireless Innovation and
Consumer protection,” July 11, 2007, both held by House of Representatives, Committee
on Energy and Commerce, Subcommittee on Telecommunications and the Internet.

® The Code of Federal Regulations defines natural resources as “land, fish, wildlife, biota,
air, water, ground water, drinking water supplies and other such resources belonging to,
managed by, held in trust by, appertaining to, or otherwise controlled by the United
States...” (15 CFR 990, Section 990.30).
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(for example, the number of channels to assign with a license)
influence its commercial potential and the supply of spectrum for
commercia and public use.

The development and implementation of better wireless communications
technologies are critical to maximizing the efficiency of spectrum resources.
Spectrum management policies ideally should take into account the impact of new
technology, or — since it is difficult to predict the development paths of new
technologies — allow for flexibility and accommodation in spectrum allocation.
Although flexibility may be desirable in policy-making, most existing wireless
technologies are inflexibly constructed to work on a limited range of specific
frequencies. Relocation from one part of the spectrum to another can require costly
equipment changes. Therefore, reallocation of spectrum to new uses is often
expensive as well astechnically and administratively difficult. Additionally, some
uses of spectrum are governed by international regulations.

Spectrum Administration

The Federal Communications Commission manages all non-federal spectrum,
including that used by state and local governments. Among other responsibilities,
the FCC supervises spectrum auctions. The National Telecommunications and
Information Administration (NTIA) manages al spectrum used by the federal
government, including the Department of Defense (DOD). The NTIA — part of the
Department of Commerce — also serves as the principal adviser to the executive
branch on domestic and international telecommunicationsissues. The Department
of Staterepresentsthe United Statesat international meetingsto negotiatetreatiesfor
spectrum use. TheNTIA and the FCC work together to coordinate spectrum policy.

Beginning in 2003, President George W. Bush has issued several memoranda
to establish and guide a national Spectrum Policy Initiative, lead by the Secretary of
the Department of Commerce. Asrequired by the President, the Secretary submitted
a plan to implement recommendations previously provided by the Federal
Government Spectrum Task Force. The planning process is being guided by the
NTIA, which hasestablished seven projectsdealing with aspects of spectrum policy.’
Oneof the projectshasasitsgoal to “Improve Long-term Planning and Promote Use
of Market-based Economic Mechanisms in Spectrum;” this group is examining
auctions and other means of deriving revenue from spectrum resources as part of its
broader analysis of effective spectrum management.

Some have suggested that the commercial policies followed by the FCC to
conduct auctions are not compatible with the management of spectrum for non-
commercia use. It has been proposed that the NTIA take over the management of
frequenciesused by public safety agencies, critical infrastructureindustries, and other
non-federal entities where the use of wireless communications is essential to

" Spectrum Management for the 21% Century; plan to implement recommendations of the
President’s palicy initiative, U.S. Department of Commerce, posted March 14, 2006, at
[ http://www.ntia.doc.gov/osmhome/reports/| mplementati onPlan2006.pdf]. Viewed April
26, 2007.
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protecting life and property. This action, it is argued, would enable the NTIA to
work more closely with the Department of Defense, federal departments such as
Homeland Security, andlocal and state agenciesto devel op band plansfor emergency
communications.  Although this does not change the role of congressional
jurisdiction, many believe such a move could streamline the coordination of public
policy for interoperable communications and other goals Congress has set for
improving emergency preparedness and response.

Spectrum Auctions

Spectrum policy to manage frequency allocation and license assignments has
evolved over the years in response to changes in technology and market demand,
among other factors. Auctions are amarket-driven solution to assigning licensesto
use specific frequencies and are a recent innovation in spectrum management and
policy. The auction process assigns a monetary value to spectrum through
competitive bidding.

Many economic models for providing the “highest and best use” for spectrum
exist and have been tried, both in the United States and worldwide. Spectrum for
what iswidely described as “prime” frequencies (300 MHz - 3000 MHz) is judged
by many to be the most commercially desirable and iswidely sought after at auction
by competing interests.®? Several lucrative auctions have added billionsto thefederal
treasury, applied to general revenue.

Because two or more signal transmissions over the same frequency in the same
location at the same time could cause interference (a distortion of the signals), the
FCC, over many years, has devel oped and refined a system of exclusive licensesfor
users of specific frequencies.® Intherecent past, the FCC has granted licenses using
a process known as “ comparative hearings’ (also known as “beauty contests’), and
has used | otteriesto distribute spectrum licenses. After yearsof debate over theidea
of using competitivebidding (i.e., auctions) to assign spectrum licenses, the Omnibus
Budget Reconciliation Act of 1993 (47 U.S.C. 927) added Section 309(j) to the
Communications Act, authorizing the FCC to organize auctions to award spectrum
licenses for certain wireless communications services. Additional provisions
concerning auctions were included in the Balanced Budget Act of 1997, the Auction
Reform Act of 2002, the Commercial Spectrum Enhancement Act, and the Deficit
Reduction Act of 2005 — all discussed below. The main category of services for
which licenses may be auctioned are called Commercial Mobile Radio Services
(CMRS), which include Advanced Wireless Services (AWS), Persond
Communications Service (PCS), cellular, and most Specialized Mobile Radio (SMR)
and Mobile Satellite Services (MSS). With some exceptions, CMRS providers are

8 Federal Communications Commission, Office of Plans and Policy, OPP Working Paper
Series No. 38, “A Proposal for a Rapid Transition to Market Allocation of Spectrum,”
November 2002 [ http://hraunfoss.fcc.gov/edocs_public/attachmatch/DOC-228552A 1.pdf].
Viewed April 26, 2007.

°® Two signals can interfere with each other even if they are not at the same exact frequency,
but are close in frequency. To avoid harmful interference, the frequencies must have
frequencies that are sufficiently different, known as a“minimum separation.”
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regul ated as common carriersto ensure regulatory parity among similar servicesthat
will compete against one another for subscribers.

The FCC has the authority to conduct auctions only when applications are
mutually exclusive (i.e., two licensees in the same frequency band would be unable
to operate without causing interference with each other), and when services are
primarily subscription-based. The FCC does not have authority to reclaim licenses
awarded prior to the decision to permit auctions. In accordance with the Budget
Enforcement Act of 1990, and provisions in the Communications Act of 1934, as
amended, auction proceeds cannot be used for funding other programs.*® Creation
of two important trust funds — the Spectrum Relocation Fund and the Digital
Television and Public Safety Fund — required new language and amendments to
existing law to permit auction revenues to be applied directly to specific programs
through trusts.

Auction Rules. The Communications Act of 1934, as amended, directs the
FCC to devel op a competitive bidding methodology.™ The FCC initially developed
rules for each auction separately (with some common elements), but after several
yearsof trial and error it has devel oped a set of general auction rules and procedures.
While there may be specia requirements for specific auctions, the following rules
generally apply. As a screening mechanism, all auctions require bidders to submit
applicationsand up-front paymentsprior to theauction. Most auctionsare conducted
in simultaneous multiple-round bidding in which the FCC accepts bids on alarge set
of related licenses simultaneously, using el ectronic communications. Bidderscan bid
in consecutive rounds until al bidding has stopped on all licenses. The rules the
FCC sets for each auction cover many activities, such as evaluating and qualifying
bidders, the bidding process, andfinal payment. Recent FCC decisionsabout auction
rulesthat are currently controversial include setting new requirementsfor designated
entities and rejecting blind bidding.

Designated Entities and Entrepreneur Bidders. Insome auctions, the
FCC hasgiven concessionsto small businessesthat include bidding credits and set-
asides of licenses. These small companiesaretypically classed asentrepreneurs or
small businesses. Entrepreneurs are defined as having annual gross revenues of less
than $125 million and total assets of lessthan $500 million. Qualification asasmall
businessincludes annual revenues of no more than $40 million, averaged over three
years. The FCC originally also gave special provisionsto women-owned, minority-
owned, and rural telephone companies, referred to as designated entities. After a
1995 Supreme Court deci sion determined that government affirmativeaction policies
must pass a “strict scrutiny” test to demonstrate past discrimination, the FCC
removed minority-owned and women-owned groups from its list of businesses
qualifyingfor bidding credits asdesignated entities.**> Many industry observershave
expressed concern that someof thesmall businessesparticipating inauctionsactual ly

1047 U.S.C. 309 (j) (8).
1 Communications Act of 1934, 47 U.S.C. 309 (j) (3).

12 Adarand ConstructorsInc., petitioner v. Federico Pena, Secretary of Transportation, et al.
Docket No. 93-1841, decided June 1995.
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represent larger companies.® By contracting with alarger company to lease or sl
to it spectrum access successfully acquired through bidding as adesignated entity or
entrepreneur, some compani esare alleged to have benefitted from bidding creditsand
other considerations granted to smaller companies while tapping the financial
resources of amajor wireless telecommunications company. Furthermore, a study
by the Congressional Budget Office (CBO) found that a significant number of small
companies that acquired spectrum licenses through preferential programs later
transferred the licenses to larger companies.™

Toavoid providing an undue advantageto designated entities, the FCC modified
auction rules for the Advanced Wireless Services auction, held in 2006, that is
funding the Spectrum Relocation Fund.™® Notably, the FCC adopted rulesto limit
the transfer of designated entity benefits to any applicant or licensee with an
“impermissible materia relationship.” The FCC also sought to curtail “unjust
enrichment payments,” by requiring that designated entities hold spectrum acquired
in the AWS-1 auction for at least ten years; the rule previously set atime period of
fiveyears. The FCC found that rule modifications such as these were “necessary to
ensure that every recipient of the FCC’ s designated entity benefits is an entity that
usesitslicensesto directly provide facilities-based tel ecommunications servicesfor
the benefit of the public.”*® Although the FCC s awarded bidding creditsto some of
the 128 bidders authorized to participate in the AWS-1 auction, it did not in this
auction set aside a block of licenses exclusively for bids from entrepreneurs or
designated entities. The FCC’ schangeinthetreatment of designated entitiesisbeing
challenged in court.*

Blind Bidding. Prospective bidders must meet digibility requirements that
include identifying the licenses they seek to acquire through the auction. These
bidders are identified by name throughout the bidding process. Some experts in
structuring spectrum auctions have proposed blind bidding so that opponents for
contested licenses will not be able to identify the competitor. They argue that blind
bidding would prevent collusion, for exampl e between incumbentsto keep out anew
entrant, retaliatory bidding, and other practicesthat may skew auctionresults. Blind
bidding was proposed during the comments period leading up to the AWS-1 auction

3 Theissueissummarizedin “ Appeals Court Cautioned Not to Throw Out Auction 66,” by
Jeffrey Silva, RCR Wireless News, October 23, 2006.

14 9mall Businesses in License Auctions for Wireless Personal Communications Services,
A CBO Paper, Congressional Budget Office, October 2005.

> FCC, Second Report and Order and Second Further Notice of Proposed Rule Making,
April 25, 2006, WT Docket 05-211.

16 “ECC Clarifies Certain Aspects of Its ‘ Designated Entity’ Eligibility Rules Adopted in
April 2006,” FCC News, June 2, 2006 at [http://www.fcc.gov].

' WirelessNews, Communications Daily, April 13, 200. Excerpt: “The 3rd U.S. Appeals
Court, Philadelphia, is expected to hold long-delayed oral argumentsin late May in a case
filed by Council Tree, Bethel Native Corp. and the Minority Media & Telecom Council
against the FCC, seeking to overturn the 2006 advanced wireless services auction.”
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but met resistance from the wireless industry, on the grounds that there were
sufficient prospective bidders to assure competition.*®

Media A ccess Project has published two studiesonthe AWS-1 auction alleging
evidence of collusive bidding and other practices that enabled incumbent wireless
companiesto exclude new entrants and possi bly manipul ate the process so that final
bids were lower than might have been the case if the auction had been truly
competitive.® In anewsreport, the author of the Media Access Project papers, Dr.
Gregory Rose, was quoted as saying that, under current auction rules, “1 do not think
itisillegal for biddersto discuss who they may want to keep out of an auction and
to make arrangementstointervene. . .. If they did it while an auction was going on,
that would be an explicit violation of therules.” The same news articleincludes a
strong denial from oneof thesuccessful auction bidderscitedinthereport, T-Mobile,
which was widely reported in the industry press as anxious to acquire the spectrum
as part of itsinternational strategy for 3G.%

From apolicy perspective, the allegations, whether or not they are supported by
documentation, raise some new guestions about the role of auction rulesin shaping
the final outcome of an auction, and whether the FCC has a tendency to give more
weight to the comments of theincumbentsit regulatesthan to potential new entrants.

Service Rules. TheFCC asodevelopsservicerulesfor each new servicefor
which a license will be used. Licenses are granted according to the amount of
spectrum and the geographic area of coverage, known as the “band plan.” The
FCC' s plan for the amount of spectrum per license, the number of licenses, and the
conditions for use of the designated spectrum is developed for each new wireless
service. Licenses can cover small areas, large regions, or the entire nation. Terms
used for coverageareasincludebasic trading areas (BTAS) which correspond roughly
to metropolitan areas;, major trading areas (M TAS), which arecombinationsof BTAS
dividing the United Statesinto 51 geographic regionsof similar levelsof commercial
activity; and regions, which are combinations of MTAs. Metropolitan statistical
areas (MSAS), rural service areas (RSAS), economic areas (EAs), and major
economic areas (MEAs) — defined by the Department of Commerce for economic
forecasts — are aso used by the FCC to describe areas of coverage for some
spectrum auctions. Even though licenses must be renewed periodicaly, it is

18 Public Notice, DA-06-238, January 31, 2006; comments under FCC Docket No. 6-30.

¥ “Tacit Collusion inthe AWS-1 Auction: The Signaling Problem” and “How Incumbents
Blocked New Entrantsin the AWS-1 Auction: Lessons for the Future,” by Gregory Rose,
Economic Research Services, for Media Access Project, April 20, 2007. Pressrelease at
[http://www.mediaaccess.org/press’'M A P%20Press%20Rel ease%204-23-07.pdf]; reports
at [http://www.mediaaccess.org/filings/Rose How_Incumbents Blocked.pdf] and at
[http://www.mediaaccess.org/filings/Rose Tacit_Collusion.pdf]. Viewed April 26, 2007.

2 MAP Study Claimsto See Collusion by AWS Auction Bidders,” Communications Daily,
April 26, 2007.
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generally understood that licensewinnerswill be ableto keep thelicense perpetually,
as long as they comply with FCC service rules.®

Eligibility and Payment Rules: The Impact of NextWave

In 1995, rulesintended to favor entrepreneurswere set for Auction 5, called the
PCS C-block auction, for one of the blocks of spectrum allocated for Personal
CommunicationsService (PCS). The FCC gavebidding creditsto small businesses
to help them compete. Winning bidders only had to pay 10% down and the
remainder could be paid over ten years at below-market interest rates. At auctionin
1996, broadband C block licenses were sold for bids totaling $13 billion. By mid-
1997, however, many of thelicensewinners(most notably NextWave TelecomInc.)
had defaulted and declared bankruptcy. The licenses were then seized by acourt in
bankruptcy litigation. In September 1997, the FCC offered a set of options for C-
block licensees to restructure their debt (that offer was modified in March 1998).
The licensees opted to maintain their bankrupt status, however, preventing the C-
block spectrum from being re-auctioned. Based on its interpretation of a series of
decisions in 1999 and 2000 by a U.S. Court of Appeals, the FCC cancelled the
licenses that had not been paid for and re-auctioned that spectrum. The auction
(Auction 35) for the defaulted licenses was compl eted January 26, 2001, and booked
$16.86 billion in projected revenue for the general treasury.?

On June 22, 2001, the United States Court of Appeals for the District of
Columbia found that the FCC did not have the legal right to take back NextWave's
licenses for re-auction, and that 216 of the licenses (worth $15.85 billion) still
belonged to NextWave rather than re-auction winners such as Verizon Wireless.?
The U.S. Supreme Court agreed to hear the case, essentially weighing NextWave's
right to protection under bankruptcy laws against the FCC's right to allocate
gpectrum. On January 27, 2003 the Supreme Court ruled in favor of NextWave,
agreeing with the earlier Court of Appeals decision that the FCC did not have the
authority to recover thelicenses. #* Subsequently, NextWave agreed to return some
of the disputed spectrum to the FCC for re-auction in January 2005.%

Changes in Auction Rules. To avoid future problems similar to those
experienced in the auction where NextWave successfully bid on large amounts of
spectrum and then defaulted, the FCC adopted streamlined auction rules for all
services to be auctioned in the future.?® The rule changes were intended to ensure

2 The FCC provides information on auctions at [http://wireless.fcc.gov/auctions/].

2 Summarized in Associated Press Online, “ Feds Ordered to Return Wireless Licenses,”
January 28, 2003.

2 254 Federal Report, 3° Series, p 130.

24 U.S. Supreme Court, Docket No. 01-653 at [http:www.supremecourtus.gov/docket/01-
653.htm]. Viewed April 26, 2007.

% See FCC Report No. AUC-03-58 (Auction No. 58) at [http:wireless.fcc.gov/auctions/].

% FCC 97-413, WT Docket 97-82, ET Docket 94-32, Third Report and Order and Second
(continued...)
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uniform procedures involving the application, payment, and certain concerns
regarding designated entities (i.e., small businesses and rural telephone companies).
For example, in many cases the FCC specifies a minimum opening bid prior to an
auction, and provides moretime prior to the auction for potential biddersto develop
business plans, assess market conditions, and eval uate the availability of equipment.

The FCC has also modified some wireless service rulesto help new spectrum
licensees maximize the value from their licenses. Changes include alowing
licenseesto partition licensesfor greater efficiency, sharing regionsamong licensees,
and expediting the relocation of incumbent microwave licensees from the spectrum
purchased in the PCS auctions.

Spectrum Value

Spectrum value depends on many factors, such as the amount of spectrum, its
frequencies(sincesignal transmission characteristicsvary along different partsof the
spectrum), the geographic area covered, the services permitted by FCC rules, the
availability of equipment that can operate at those frequencies, the demand for
services that do not interfere with other bands, the amount of alternative spectrum
already availablefor similar services, the number of incumbents presently occupying
the spectrum, and whether incumbents will remain in that spectrum or be relocated
to other spectrum. Spectrum value may be greater if adjacent bands can be
aggregated to form larger blocks and if the given spectrum is not encumbered by
other licensees using the same frequencies.

CBO annually scores the anticipated receipts from planned spectrum auctions,
and includes the revenue estimate in its annual report, The Budget and Economic
Outlook. CBO projects auction receipts of $28 hillion in the period 2007-2011.%

Unlicensed Spectrum

Unlicensed spectrum is not sold to the highest bidder and used for the services
chosen by the license-holder but is instead accessible to anyone using wireless
equipment certified by the FCC for those frequencies. Among the advantages of
unlicensed spectrum is the opportunity to test new technology directly with
consumers instead of going through spectrum license-holders. One of the
disadvantages of unlicensed spectrum is the possibility of interference among the
transmissionsof thevarioususers, both withintheass gned bandwidth and with other
bandwidths.

Some advocates for unlicensed spectrum would like to see spectrum set aside
in the 700 MHz band, where channelswill be released by television broadcasters as
they movefrom analogto digital transmission. Analternative proposal for providing

% (...continued)
Further NPRM on Streamlining Auction Rules, released December 31, 1997.

2" Congressional Budget Office, The Budget and Economic Outlook: Fiscal Years 2008-
2017, p. 82, January 2007.
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unlicensed spectrum as part of the DTV transition is to designate so-called “white
spaces’ among the new digital TV channels. Beginning in May 2004, the FCC
requested comment on proposals for considering the use of spectrum in television
broadcast bands (Docket No. 04-186). On September 11, 2006 the FCC announced
that it would move forward with the docket and laid out a timetable for completing
the process so that devices could be devel oped and ready for retail sales by February
2009.22 Aspart of itsreview for further rule making, the FCC is seeking comment
on the possibility of designating all or some of the spectrum in the white spaces for
licensed use,® which would be auctioned. Rules regarding interference differ
between licensed and unlicensed spectrum.

Recent Congressional Actions Regarding Spectrum Auctions

Congress usesitsoversight authority of the FCC to correct the agency’ s course
or to steer it in new directions. Notable laws that deal with spectrum policy and
auctions are the Balanced Budget Act of 1997, the Auction Reform Act of 2002, the
Commercial Spectrum Enhancement Act of 2004, and the Deficit Reduction Act of
2005. The Balanced Budget Act also directs FCC actions concerning the transition
to digital televison, an event with significant impact on spectrum management.

The Balanced Budget Act of 1997. The Balanced Budget Act of 1997 (47
U.S.C. 153) contained several spectrum management provisions. It amended Section
309(j) of the Communications Act to expand and broaden the FCC's auction
authority and to modify other aspects of spectrum management. Whereas previous
statutes gave the FCC the authority to conduct auctions, the Balanced Budget Act
required the FCC to use auctions to award ownership in mutually exclusive
applications for most types of spectrum licenses. It directed the FCC to experiment
with combinatorial bidding (i.e., allowing bidders to place single bids on groups of
licenses simultaneously), and to establish minimum opening bids and reasonable
reserve prices in future auctions unless the FCC determined that it was not in the
public interest. This amendment also gave the FCC auction authority until
September 30, 2007. (Extended to September 30, 2011 by Deficit Reduction Act.*)
Furthermore, the act directed the FCC to allocate spectrum for “flexible use,” which
means defining new services broadly so that services can change as
telecommuni cations technology evolves.

Exempted from auctions are licenses or construction permits for

(A) public safety radio services, including privateinternal radio servicesused by
state and loca governments and non-government entities and including
emergency road services provided by not-for-profit organizations, that —

(i) are used to protect the safety of life, health , or property; and

(ii) are not made commercially available to the public;

% FCC, First Report and Order and Further Notice of Proposed Rule Making, ET Docket
No. 04-186, released October 18, 2006.

2 |bid., paragraphs 3, 24, 26 and others.
%P, 109-171, Title I, Section 3003 (b).
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(B) digital television service given to existing terrestrial broadcast licensees to
replace their analog television service licenses; or
(C) noncommercial educational broadcast stationsand public broadcast stations.

Examples of services exempted from auctions include utilities, railroads,
metropolitan transit systems, pipelines, private ambulances, volunteer fire
departments, and not-for-profit emergency road services.

The act directed the FCC to auction 120 MHz of spectrum, most of which had
aready been transferred by NTIA from federal to non-federal assignment and to
allocate another 55 MHz located below 3 GHz for auction not later than September
2002. These deadlines were subsequently eliminated by the Auction Reform Act.

Auctions of Spectrum Used for Television Broadcasting. The
Balanced Budget Act of 1997 required the FCC to conduct auctions for 78 MHz of
the anal og tel evision spectrum planned to be reclaimed from television broadcasters
at the completion of the transition to digital television and to allocate 24 MHz for
public safety services. For administrative purpose, the FCC divided the spectrum
into“Upper 700 MHZz” and “Lower 700 MHZz"bands. Congressinstructed the FCC
to hold auctionsfor the 700 MHz frequencies not later than 2002. The spectrumwas
to have been auctioned in 2002 but not reclaimed from broadcasters until 2006 or
later. Theact directed the FCC to grant extensionsto stations with broad conditions
that effectively nullified the 2006 deadline.*

Auction Reform Act of 2002. Concerns about spectrum management,
including spectrum used for public safety, prompted the introduction of the Auction
Reform Act of 2002 (P.L. 107-195). Among the purposes of the act is the
elimination of deadlines for auctions of Upper and Lower 700 MHz frequencies
originally scheduled by the FCC for 2002. Specificaly, thelaw stopped auctionsin
the Upper 700 MHz band that might have impacted effortsto increase the amount of
spectrum available for public safety use, while requiring that some auctions in the
Lower 700 MHz band take place. The law gives the FCC discretion in setting
auction datesfor all auctionable spectrum by eliminating deadlines established by the
Balanced Budget Act of 1997.

Commercial Spectrum Enhancement Act. Thisact created the Spectrum
Relocation Fund to provide a mechanism whereby federal agencies can recover the
costs of moving from one spectrum band to another. The interest in relocating
federal users— and accel erating the process by assuring reimbursement for the costs
of moving— centerson val uabl e spectrum (rel ativeto auction pricesfor comparable
spectrum in the United States and other countries) now used by federal agencies,
especialy the Department of Defense. In particular, spectrum in bands within the
1710-1850 MHz range is sought by wireless telecommunications companies to
facilitate the implementation of next-generation wireless technologies, including

% For details, see CRS Report RL31260, Digital Television: An Overview, by Lennard G.
Kruger.
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high-speed mobile services (3G).*? After much study, the NTIA and the FCC, aided
by an Intra-Government 3G Planning Group, announced plans to provide for the
transfer of spectrum in the 1710-1755 MHz range from federal agencies.
Freguencies in this band would be made available to the private sector through
spectrum auctions conducted by the FCC. As part of the effort, the need was
identified for new legislation that would permit affected federal agenciesto recover
costs directly from these auction proceeds. In mid-2002, the Department of
Commerce proposed the creation of a Spectrum Relocation Fund. This fund could
provide a means to make it possible for federal agenciesto recover relocation costs
directly from auction proceeds when they are required to vacate spectrum slated for
commercial auction. In effect, successful commercial bidderswould be coveringthe
costs of relocation. To accomplish the NTIA and FCC goals, the Communications
Act of 1934 would need to be modified to permit the agencies direct access to
auctionfunds. Thiswasaccomplished with the passage of the Commercial Spectrum
Enhancement Act, Title 1l of P.L. 108-494. Following the requirements of the act,
the FCC scheduled auctionsfor 1122 licensesat 1710 - 1755 MHz and 2110 - 2155
MHz. Theauction (Auction 66) was concluded on September 18, 2006, with agross
total value of winning bids of nearly $13.9 billion.®

Congress also required the Comptroller Genera of the Government
Accountability Office (GAQO) to examine “national commercia spectrum policy as
implemented by the Federa Communications Commission” and to report to
Congress on its finding.* The study® concluded that auctions were generally
perceived as a desirable way to allocate spectrum and recommended the extension
of the FCC's auction authority past the current expiration date of September 30,
2007. The GAO could not find evidence that market participants that had bought
spectrum were at a disadvantage in competing with service providers who had been
assigned spectrum. It found that the high cost of developing infrastructure was a
barrier to market entry and that this cost wasmore significant in shaping competition
and pricing decisions than the cost of spectrum. Many findings were inconclusive
and the GAO recalled that in an earlier study it had recommended the creation of an
independent commission to examine spectrum management.*

Deficit Reduction Act. The Deficit Reduction Act of 2005 (P.L. 109-171)
covers aspects of spectrum auctions for 700 MHz. The act set a definite date of
February 17, 2009 for the release of spectrum at 700 MHz currently held by
broadcasters. Auctions by the FCC of the freed spectrum are required to begin not
later than January 28, 2008 with funds deposited not later than June 30, 2008. The

¥ Discussed in CRS Report RS20993, Wireless Technology and Spectrum Demand:
Advanced Wireless Services, by LindaK. Moore.

¥ “FCC’'sAdvanced Wireless Services (AWS) Spectrum Auction Concludes,” FCC News,
September 18, 2006.

% P.L. 108-494, Title|1, Sec. 209 (a).

% Srong Support for Extending FCC's Auction Authority Exists, but Little Agreement on
Other Options to Improve Efficient Use of Spectrum, December 2005, GAO-06-236.

% Comprehensive Review of U.S. Spectrum Management with Broad Stakeholder
Involvement is Needed, January 2003, GAO-03-277.
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FCC' sauthority to hold auctions, which would have expired in 2007, was extended
until September 30, 2011. A fund, the Digital Television Transition and Public
Safety Fund, was created to receive spectrum auction proceeds and disburse
designated sumsto the Treasury and for other purposes. Thefund and disbursements
are to be administered by the National Telecommunications and Information
Administration (NTIA). The NTIA has selectively been given the power to borrow
some of the authorized funds from the Treasury, secured by the expected proceeds
of the auction required by the bill. These funds can be used to implement transition
programs for digital television and for some public safety projects.

Intelligence Reform and Terrorism Prevention Act. Several passages
of theact (P.L. 108-458) deal with spectrum policy. For example, Title VI, Subtitle
E — Public Safety Spectrum recognized the merits of arguments for increasing the
amount of spectrum at 700 MHz available for public safety and homeland security.
It required the FCC, in consultation with the Secretary of Homeland Security and the
NTIA, to conduct a study on the spectrum needs for public safety, including the
possibility of increasing the amount of spectrum at 700 MHz.® The study was
submitted to Congress in late 2005.* In it, the FCC did not make a specific
recommendation for additional spectrum allocations in the short-term although it
stated that it agreed that public safety “could make use of such an allocation in the
long-term to provide broadband services.”*® The FCC then initiated a rule making
soliciting comments on how to take best advantage of the 24 MHz of spectrum
aready designated for public safety.*

Broadband Trust Proposal by Cyren Call.  With over 1000 responses by
December 2006, the FCC request drew many comments from the public safety
community and commercial wirelessinterests. One petition that attracted attention
was from acompany called Cyren Call Communications Corporation requesting the
reallocation of 30 MHz (half of the 60MHz currently designated for auction for
commercial use by the Deficit Reduction Act)* to a “Public Safety Broadband

3" Availability of funds for digital transition, P.L. 109-171, Sec. 3005 (b); availability of
funds for public safety communications, P.L. 109-459, Sec. 4; availability of funds for
emergency alerts, P.L. 109-347, Sec. 606 (c); bill to make funds available for 911, S. 93
(Sen. Stevens).

¥ Pp.L. 108-458, Title VI, Subtitle E, Sec. 7502 (a).

% Report to Congress on the Sudy to Assess Short-term and Long-term Needs for
Allocations of Additional Portions of the Electromagnetic Spectrumfor Federal, State and
Local Emergency Response Providers, Federal Communications Commission, December
19, 2005, at [http://hraunfoss.fcc.gov/edocs public/attachmatch/DOC-262865A 1.pdf].
Viewed April 26, 2007.

“ op. cit. FCC, Report to Congress paragraph 99.

“L FCC, Eighth Notice of Proposed Rule Making, WT Docket No. 96-86, released March 17,
2006.

2 P.L.109-171, Sec. 3003.
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Trust.”** Accordingto the proposal, thetrust would | ease capacity not used by public
safety to commercial operators that would provide the network infrastructure. The
FCC denied Cyren Call’s petition, citing, among other reasons, the Congressional
mandate to auction the spectrum Cyren Call proposed to use.* There continuesto be
pressure from the public safety community and others for the assignment of
additional spectrum at 700 MHz for public safety use.®

Auction of Frequencies at 700 MHz

Rulesfor the 700 MHz auction that will decide the coverage of the licensesare
being actively debated. Among rulesunder consideration are: rebanding the 700 MHz
licenses held by public safety to increase capacity for broadband; the geographic
areas covered by licenses; creating licensesfor rural areas; requirementsfor building
out networks; the number of yearsalicense must be held by itswinning bidder before
it can be leased or sold to another party; the role of designated entities and other
preferential bidding categories, the possibility of sharing some spectrum at 700 MHz
between public safety and commercial users; and the creation of an open access
license. The debate about open access is many-faceted. Advocates of open access
insist that this means “open devices, open applications, open services, and open
networks.”* An open network would allow customersto choose their own wireless
devices without committing to a service plan from a single provider.

Rebanding and Relocating Spectrum for Public Safety

In considering arebanding of the24MHz at 700 MHz for public safety, the FCC
isrecognizing the shift in wireless technology that has occurred since the band plan
was first studied a decade ago. Advances in technology have made it possible to
transmit data-rich communications to radios and cell phones with applications that
were not imagined when the 700 MHz band plan was originally developed. The FCC
also recently initiated a program to protect public safety usersfrom interference that
required a rebanding of their channels at 800 MHz. Public safety and commercial
users are in the process of relocating under this plan. In both cases, the FCC made
or proposes to make spectrum available to commercial users without going through
the auction process.

700 MHz: Public Safety and Commercial Operations. In December
2006, the FCC issued anew Notice of Proposed Rulemaking (NPRM) that proposed
to turn over management of the 24MHz of spectrum designated for public safety to
a not-for-profit group that would, among other responsibilities, hold a national

3 For links to asummary of the proposal, filings with the FCC, and other information, see
[http://www.cyrencall.com]. Viewed April 26, 2007.

4 FCC, Order, RM No. 11348 released November 3, 2006.

> For example, statement of Association for Public-Safety Communications Officials, at
[ http://www.apcointl.com/government/positionsy APCO_position_statements.htm#Additi
onal700]. Viewed April 26, 2007.

% Ex Parte, Joint Filing of Technology Sector Organizations and Public Interest
Organizations Concerning Open Access, July 18, 2007.WT Docket # 96-86 et al.
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license that would support public safety with a broadband wireless backbone.*”  In
the NPRM, the FCC states that it is responding to “an opportunity to put in place a
regul atory framework that would ensure the avail ability of effective spectruminthe
700 MHz band for interoperable, public safety use.”*® To achievethis, the FCC is
presenting a “plan that we believe may best promote the rapid deployment of a
nationwide, interoperable broadband public safety network . . .[with] a centralized
and national approach to maximize public safety access. . . ."*

Inthe NPRM, the FCC statesits case for how the proposal meetsobjectives for
“public safety communications in the twenty-first century”*® and provides some
information about the selection of a national licensee and the license-holder’s
obligations. The FCC proposesthat thelicensee should meet criteriasuch asnot-for-
profit status, experience with public safety frequency coordination, and the ability to
directly represent all public safety interests. Responsibilities would include the
design and implementation, build-out, and maintenance of a national network, the
coordination of eigibility for access for public safety, and the leasing of capacity to
commercia users.® The licensee would be able to charge fees for the use of its
services, such asaccessto the network, to both public safety and commercial users.®

The NPRM al so seeks comments on secondary operations by commercial users
on the remaining 12 MHz of spectrum assigned by Congress for public safety use.
Currently the FCC permits public safety licenseesto | ease spectrum assigned to them
only for use by other public safety entities. The FCC uses the NPRM to propose
exempting the new, national public safety licensee from limitations it imposes on
existing public safety entities.>

Public safety’s demand for spectrum fluctuates from modest during routine
operationsto high during timesof crisis. Many would agree that sharing frequencies
and access to networks with commercial operations makes sense. The FCC is
proposing to share spectrum by halving public safety’s allotment of exclusive
spectrum from 24MHz to 122MHz in the 700 MHz band. Alternative solutions for
spectrum sharing could be achieved through relocation in other bands or by
designating other 700 MHz frequencies for shared use.

800 MHz: Public Safety and Sprint Nextel. In mid-2005, wireless
communi cations managers commenced the process of moving selected public saf ety
radio channels to new frequencies, part of athree-year plan to mitigate persistent
problems with interference to their radio communications. Theinterference usualy

4" FCC, Ninth Notice of Proposed Rulemaking, Docket No. WT 96-86, released December
20, 2006.

“8 |bid., paragraph 2.

9 | bid., paragraph 3.

* | bid., paragraph 11.

*! | bid., paragraph 27.

*2 | bid., paragraphs 28 - 30.
%3 | bid., paragraph 45.
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takestheform of dropped calls or dead spaces with radio transmissions— primarily
to or from first responders — in some frequencies in the 800 MHz band. The
majority of documented incidents of interference were attributed to the network
operated by Nextel Communications, Inc. (now Sprint Nextel). As part of an
agreement originaly made between Nextel and the Federa Communications
Commission, some public safety wireless users will be moved to new frequencies,
with the wireless company paying all or part of the cost. In return for these
expenditures, and reflecting the value of spectrum that Sprint Nextel will be
relinquishing, the FCC assigned 10 MHz of new spectrum to the wireless company.

The FCC announced on July 8, 2004 that it had agreed upon a rebanding plan
to consolidate public safety frequencies and those used by some other operators, such
as utilities, in the lower part of the 800 MHz band, while moving some of the 800
MHz channels acquired by Nextel, and some other commercial users, to the higher
end of the band. Thisrebanding isexpected to eliminate interference caused by the
close proximity and interleaving of commercial and public safety channels. The
decision reached by the FCC in general supports arebanding plan first proposed by
Nextel in2001. After monthsof negotiations, clarificationsand technical corrections,
a modified plan was accepted on February 7, 2005.>* The conversion process is
scheduled to be completed by June 26, 2008, within three years of the officia start
date set by the FCC.

Key points of the plan are

e Move channels designated for interoperability to the lower end of
the band, close to the planned public safety band at 700 MHz.

e Require public safety systems to relocate to channels at 809-815
MHz and 854-860 MHz.

¢ Require certain businessand industrial usersto relocate to channels
at 809-815 MHz and 854-860 M Hz.

¢ Require Enhanced Specialized Mobile Radio users, “ESMR,” to
relocate to 817-824 MHz and 862-869 MHz.

e RequireNextel to giveup someof itslicensesat 800 MHz and all of
itslicenses at 700 MHz.

o Modify Nextel’s licenses to provide the right to operate at 1910-
1915 MHz and 1990-1995 MHz, “conditioned on Nextel fulfilling
certain obligations specified in the Commission’ s decision.”

e Value the 1.9 GHz spectrum rights to be assigned to Nextel at
almost $4.9 hillion, less the cost of relocating incumbent users in
those channels.

e Credit Nextel the value of the spectrum rightsit is relinquishing at
700 MHz and 800 MHz plus the “actual costs’ to Nextel in
relocating “all incumbentsin the 800 MHz band.”

¢ Require Nextel to make an “anti-windfall payment” to the Treasury
at the conclusion of the relocation process that will equal the

> “Nextel Accepts FCC 800 MHz Interference Solution,” FCC News, February 7, 2005 at
[http://www.fcc.com].
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difference between the $4.9 billion valuation and the cumulative
credits.

e Require Nextel to provide public safety users at 800 MHz and
incumbent users at 1.9 GHz with “comparable facilities.”

e Require Nextel to establish escrow accounts and aletter of credit in
the amount of $2.5 billion, to “ensure that the band reconfiguration
process will be completed.”

e Provide an independent “Transition Administrator” to authorize
disbursements, “subject to de novo Commission review.”>

As delays mount for the three-year program, there are many critics of the
rebanding effort, especialy as regards progress in working with public safety users
and the reimbursement of costs.”®

Conclusion

Spectrum, a valuable resource governed by available technology, is regulated
by the federal government with the primary objectives of maximizing its usefulness
and efficiency, and to prevent interference among spectrum users. A key component
of spectrum policy isthe allocation of bands for specific uses and the assignment of
frequencies within those bands. Auctions, afairly recent innovation in frequency
assignment, are regarded as a market-based mechanism for alocating spectrum.
Other market-driven policiesinclude licensing fees based on fair-market valuations
of spectrum and flexibility in spectrum usage within assigned bandwidths. Today,
spectrumfor commercial applicationsistypically auctioned to the highest bidder, but
many commercial users have spectrum acquired before the present-day auction
process was implemented.

Auctions as a means of allocating spectrum are considered a success by many
observers because of the federal revenue generated, as well as for the speed with
which licenses auctioned have gone to the companies that value them the most and
are most likely to put them to use. Moreover, many prefer letting businesses
determine whether to invest in anew service rather than relying on the government
to decide who receives a spectrum license. The FCC has concluded that auctioning
of spectrum licenses has contributed to the rapid deployment of new wireless
technol ogies, increased competition in the marketpl ace, and encouraged participation
by small businesses.>” However, many have questioned whether auction policy
should be supplemented more aggressively with other market-driven solutions, and
whether the existing auction process and administration can be improved.

> FCC order at [http://hraunfoss.fcc.gov/edocs public/attachmatch/FCC-04-168A1.pdf].
Viewed April 26, 2007.

% See CRS Report RL 32408, SpectrumPolicy: Public Safety and WirelessCommunications,
by LindaK. Moore.

" FCC 97-353, FCC Report to Congress on Spectrum Auctions, WT Docket No. 97-150,
released October 9, 1997.
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Spectrum management is an exercise in reconciling divergent interests. Over
time, devel opments in technology may significantly increase the amount of useable
spectrum and consequently the ease with which apolicy of equitable allocation and
use can becrafted. For theimmediate future, Congress may chooseto debate and act
on questions such as reforming spectrum management and all ocation mechanisms.
Some observers argue that a fully-devel oped policy should take into account issues
such as international competitiveness, the communications needs of public safety
agencies and the military, the role of wireless technology in economic growth, and
the encouragement of new technologies that make spectrum use more efficient and
more beneficial to society asawhole. The stated objective of many policy reformers
isacoherent national policy that providesthe proper balancefor existing applications
while at the same time providing opportunities for future growth and development.

Given the number of objectives in the allocation and use of spectrum, and the
differing solutions for achieving them, choices made for 700 MHz could be far-
reaching in setting the direction for future policy decisions.



