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COMMERCIAL SPECTRUM

Plans and Actions to Meet Future Needs, Including
Continued Use of Auctions

What GAO Found

Since 1994, FCC has made over 520 megahertz (a measure of quantity) of
spectrum available for new uses, such as wireless broadband, through a process
that can be lengthy. Because most of the usable spectrum in the United States
has been allocated to existing uses, FCC must change its rules to move
spectrum from an existing use to a new use, a process known as repurposing
spectrum. Yet, this process can be lengthy—from 7 to 15 years for the six
repurposings that GAO reviewed. Four factors contribute to the time it takes FCC
to repurpose spectrum: the regulatory nature of the process, which to some
extent is guided by statute; opposition of incumbent users, who could be required
to vacate spectrum; coordination challenges between FCC and the National
Telecommunications and Information Administration (NTIA), which oversees
federal agencies’ use of spectrum, on the repurposing of federal spectrum for
commercial use; and concerns about interference from users of spectrum in
adjacent bands of spectrum. FCC has identified voluntary approaches that it
thinks could speed the process, but these approaches generally require
congressional approval and face some stakeholder opposition.

Experts and stakeholders had mixed views on FCC’s plans and recent actions to
meet future spectrum needs. The National Broadband Plan included a set of
recommendations to FCC, FCC and NTIA jointly, and Congress, aimed at
meeting future spectrum needs. Some recommendations garnered broad
support, including recommendations to auction certain bands of spectrum and
enhance research and development. However, experts’ and stakeholders’
opinions diverged on other recommendations, such as reallocating a portion of
spectrum from television to wireless broadband. Opinions also varied on FCC’s
progress in implementing the recommendations. In some instances, these
conflicting opinions arose from participants’ divergent positions in the industry,
with, for example, incumbent licensees such as broadcasters opposing
recommendations that they believe could impose burdens or costs on their
businesses.

Experts and stakeholders GAO contacted strongly supported extending FCC'’s
auction authority, but varied in their opinions on potential changes to auctions.
Since 1994, FCC has used auctions to assign mutually exclusive licenses to
commercial entities providing certain wireless services. GAO previously reported
that auctions were effective in assigning licenses to entities that valued them the
most; were quicker, less costly, and more transparent than mechanisms FCC
previously used to assign licenses; and were an effective mechanism for the
public to realize a portion of the value of a national resource used for commercial
purposes. Experts and stakeholders responding to GAO’s survey strongly
supported extending FCC’s auction authority—53 of 65 respondents supported
extending FCC'’s authority. However, experts and stakeholders held varied
opinions on potential changes to auctions. For example, respondents generally
supported actions that would provide a clear road map detailing future auctions,
which could reduce uncertainty. In contrast, a proposal to require winners of
auctions to pay royalties based on their revenues rather than the full amount of
their winning bids up front garnered the least support.
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The radio-frequency spectrum is a natural resource used to provide an
array of wireless communications services that are critical to the U.S.
economy and national security, such as mobile voice and data services,
radio and television broadcasting, radar, and satellite-based services.
Demand for radio-frequency spectrum has exploded over the past several
decades as new technologies and services have been and continue to be
brought to the market in the private sector and new mission needs unfold
among government users of spectrum, including wireless
communications critical for public safety officials responding to natural
and man-made disasters. As a result, nearly all parties are becoming
increasingly concerned about the availability of spectrum for future needs,
because most of the usable spectrum in the United States has already
been allocated to existing services and users. These concerns are
compounded by evidence that some of the spectrum is currently
underutilized. Therefore, to promote more efficient use of this resource
and meet future needs, the Federal Communications Commission (FCC)
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has increasingly adopted more market-oriented approaches to spectrum
management in recent years, including using a competitive bidding
process, or auctions, to assign spectrum licenses to commercial users.
From 1994, when FCC first implemented its auction authority, through
June 30, 2011, FCC held 79 auctions for over 68,000 licenses to select
between competing applications for the same license, and generated
nearly $52 billion for the U.S. Treasury. In addition, in March 2010, an
FCC task force issued the National Broadband Plan aimed at achieving
affordability and maximizing the use of broadband, or high-speed Internet
access, to advance a range of economic and civic goals.' Because
broadband access and use is becoming increasingly mobile and wireless,
the plan included a set of recommendations aimed at ensuring efficient
allocation and use of radio-frequency spectrum for wireless broadband
services.? In some instances, the plan recommends that FCC change its
rules to move certain bands of spectrum from an existing use, such as
television broadcasting, to new uses, such as wireless broadband, a
process known as repurposing spectrum.

In response to your request to review FCC’s management of commercial
spectrum,® we examined (1) the extent to which FCC has made spectrum
available for new commercial uses since it implemented auction authority
in 1994 and the time taken to do so, (2) experts’ and stakeholders’ views
on FCC’s plans and recent actions to meet future spectrum needs, and
(3) experts’ and stakeholders’ views on the continued use of auctions to
assign spectrum. In addition, we examined the extent to which FCC
seeks to ensure the quality of its data on commercial spectrum licenses
(see app. II).

'FCce, Connecting America: The National Broadband Plan (Washington, D.C.: Mar. 16,
2010).

Wireless broadband comprises both fixed and mobile wireless communication services.
Fixed wireless broadband refers to stationary wireless devices or systems that provide
high-speed Internet access from a fixed location. Mobile broadband refers to wireless
high-speed Internet access through a portable device, such as a cell phone.

3In April 2011, we issued a report on the National Telecommunications and Information
Administration’s (NTIA) management of the federal government’s use of spectrum. See
GAO, Spectrum Management: NTIA Planning and Processes Need Strengthening to
Promote the Efficient Use of Spectrum by Federal Agencies, GAO-11-352 (Washington,
D.C.: Apr. 12, 2011).
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To address these issues, we reviewed FCC'’s plans, notices, orders, and
other publications. We interviewed officials at FCC and analyzed FCC'’s
quality control processes for its four spectrum license databases—the
Universal Licensing System, the Consolidated Database System, the
International Bureau Filing System, and the Experimental Licensing
System—and for FCC’s database of authorizations of equipment using
the radio frequency spectrum, the Equipment Authorization System. We
reviewed six instances since 1994 in which FCC made spectrum
available by repurposing it for new commercial uses; we limited our
analysis to repurposings that involved substantial amounts of spectrum
that were repurposed to a higher value use.* We reviewed the National
Broadband Plan and reports and orders related to FCC’s implementation
of the plan. We also reviewed industry comments on the plan and FCC'’s
steps to implement the plan. In addition, we surveyed 30 experts and 79
industry stakeholders about their views on FCC’s licensing data, the
amount of time it takes FCC to reallocate spectrum for new commercial
uses, the recommendations in the National Broadband Plan’s chapter on
spectrum,® FCC’s steps to implement those recommendations, and the
continued use of auctions to assign spectrum. We selected the experts
and stakeholders based on their expertise in spectrum policy as
represented by presentations or publications, or on their organization’s
vested interest in spectrum policy. Twenty of the experts and 54 of the
stakeholders responded to our survey, representing a 68 percent
response rate. Because we selected a nonprobability sample of experts
and industry stakeholders, the information we obtained from the survey
may not be generalized to all experts and industry stakeholders who have
an interest in spectrum policy. We also conducted semistructured
interviews with representatives of academia, industry, and public interest
groups. (See app. | for additional information on our scope and
methodology.) We conducted this performance audit from August 2010 to
November 2011 in accordance with generally accepted government
auditing standards. Those standards require that we plan and perform the
audit to obtain sufficient, appropriate evidence to provide a reasonable
basis for our findings and conclusions based on our audit objectives. We

“The six repurposings we examined met the following criteria: (1) the amount of spectrum
repurposed was 5 megahertz (MHz) or more, (2) the repurposing yielded $100 million or
more in auction or industry revenue, and (3) reassignment occurred in 1994, when FCC
first implemented its auction authority, or later.

SWe excluded three recommendations that were addressed in our questions about FCC’s
data quality, fell under the purview of NTIA, or pertained to a narrow population.
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Background

believe that the evidence obtained provides a reasonable basis for our
findings and conclusions based on our audit objectives.

The radio-frequency spectrum is the part of the natural spectrum of
electromagnetic radiation lying between the frequency of 3 kilohertz (kHz)
and 300 gigahertz (GHz).° It is the medium that makes possible wireless
communications and supports a vast array of commercial and
governmental services. Commercial entities use spectrum to provide a
variety of wireless services, including mobile voice and data, paging,
broadcast television and radio, and satellite services. Federal, state, and
local agencies use spectrum to fulfill a variety of government missions,
such as national defense, air-traffic control, weather forecasting, and
public safety.

Spectrum is managed at the international and national levels. The
International Telecommunication Union (ITU), a specialized agency of the
United Nations, coordinates spectrum management decisions among
nations. Spectrum management decisions generally require international
coordination, since radio waves can cross national borders. Once
spectrum management decisions are made at the ITU, regulators within
each nation, to varying degrees, follow the ITU decisions. In the United
States, responsibility for spectrum management is divided between two
agencies: FCC and the Department of Commerce’s National
Telecommunications and Information Administration (NTIA). FCC
manages spectrum use for nonfederal users, including commercial,
private, and state and local government users under authority provided in
the Communications Act.” NTIA manages spectrum for federal
government users and acts for the President with respect to spectrum
management issues. FCC and NTIA, with direction from Congress and
the President, jointly determine the amount of spectrum allocated to

6Radio signals travel through space in the form of waves. These waves vary in length, and
each wavelength is associated with a particular radio frequency. Radio frequencies are
grouped into bands and are measured in units of Hertz. The term kilohertz (kHz) refers to
thousands of Hertz, megahertz (MHz) to millions of Hertz, and gigahertz (GHz) to billions
of Hertz. The Hertz unit of measurement is used to refer to both the quantity of spectrum
(such as 500 MHz of spectrum) and the frequency bands (such as the 1710-1755 MHz
band).

"Communications Act of 1934, as amended, 47 U.S.C. § 151 et seq.
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federal and nonfederal users, including the amount allocated to shared
use.

Historically, concern about interference or crowding among users has
been a driving force in the management of spectrum. FCC and NTIA work
to minimize interference through two primary spectrum management
functions—the “allocation” and the “assignment” of radio spectrum.
Specifically:

« Allocation involves segmenting the radio spectrum into bands of
frequencies that are designated for use by particular types of radio
services or classes of users. For example, the frequency bands from
88 to 108 MHz are allocated to FM radio broadcasting in the United
States. (Fig. 1 illustrates examples of services by frequency band.) In
addition to allocation, spectrum managers specify service rules, which
include the technical and operating characteristics of equipment.

Figure 1: Examples of Services by Frequency Band

Examples of

: 4

general
use _‘ : ;
Ma‘.m'".]e Navigational AM radio, Shortwave Broadg:ast Broa_dgas‘t Spaceang! safelite Radio
nawgallon aids Maritime radio 1E|E\.I'ESIOI"!, telewsmn, communications, astronomy
signals radio FM radio Cellular telephone | Microwave systems
Frequency |3 30 300 3 30 300 3 30 300
requency |z kHz kHz MHz MHz MHz GHz GHz GHz

Source: GAD analysis of NTIA and industry information.

« Assignment, which occurs after spectrum has been allocated for
particular types of services or classes of users, involves providing
users, such as commercial entities or government agencies, with a
license or authorization to use a specific portion of spectrum. For
example, FCC assigned a license for the 88.5 MHz band in
Washington, D.C., to American University, for its radio station,
WAMU. FCC assigns licenses for frequency bands to commercial
enterprises, state and local governments, and other entities, while
NTIA makes frequency assignments to federal agencies.

In some frequency bands, FCC authorizes unlicensed use of spectrum—
that is, users do not need to obtain a license to use the spectrum. Rather,
an unlimited number of unlicensed users can share frequencies on a
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noninterference basis. Thus, the assignment process does not apply to
the use of unlicensed spectrum. However, manufacturers of unlicensed
equipment must receive authorization from FCC before operating or
marketing an unlicensed device. Traditional unlicensed equipment
consists of low-powered devices that operate in a limited geographic
range, such as cordless phones, baby monitors, garage door openers,
and wireless access to the Internet.

When FCC assigns a portion of spectrum to a single entity, the license is
considered exclusive. When two or more entities apply for the same
exclusive license, FCC classifies these as mutually exclusive
applications—that is, the grant of a license to one entity would preclude
the grant to one or more other entities. Since 1994, FCC has primarily
used auctions to assign spectrum for mutually exclusive applications.
Auctions are a market-based mechanism in which FCC assigns a license
to the entity that submits the highest bid for specific bands of spectrum.
FCC was provided with authority to use auctions to assign mutually
exclusive licenses for certain subscriber-based wireless services?® in the
Omnibus Budget Reconciliation Act of 1993.° FCC implemented its
auction authority conducting its first auction in 1994."° In subsequent
years, Congress has modified and extended FCC’s auction authority,
including exempting some licenses from competitive bidding, such as
licenses for public safety radio services and noncommercial educational

8A subscriber-based wireless service is one in which the company providing the service
sells subscriptions for the service to customers.

9The Omnibus Budget Reconciliation Act of 1993 amended the Communications Act of
1934 to allow the use of competitive bidding to issue licenses and to restrict the use of
lotteries. Omnibus Budget Reconciliation Act of 1993, Pub. L. No. 103-66, § 6002, 107
Stat. 312, 388-92 (1993), as amended by the Balanced Budget Act of 1997, Pub. L. No.
105-33, § 3002-3, 111 Stat. 251, 258-66 (1997) (codified at 47 U.S.C. § 309(j)). The act
required the Commission to establish, by regulation, the methodology of the auction and
eligibility to bid for those licenses. 47 U.S.C. § 309(j)(3). After setting the methodology for
a particular competitive bidding system, the Commission was required to establish the
requirements to participate in an auction. 47 U.S.C. § 309(j)(4).

10Imp/ementation of Section 309(j) of the Communications Act—Competitive Bidding,
Second Report and Order, 9 FCC Rcd 2348 (1994).
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broadcast services." FCC'’s auction authority is scheduled to expire on
September 30, 2012."?

As of June 30, 2011, FCC had conducted 79 auctions to select between
competing applications for the same license, which have generated
nearly $52 billion for the U.S. Treasury. However, only about 3 percent of
licenses have been auctioned. The vast majority of the other 97 percent
of licenses were assigned through other means before FCC began using
auctions.

In March 2010, an FCC task force issued the National Broadband Plan.
Because broadband access and use is becoming increasingly wireless,
the plan includes a set of recommendations aimed at ensuring efficient
allocation and use of radio-frequency spectrum for wireless broadband
services. The plan recommended that FCC make 300 MHz of spectrum
newly available for mobile broadband use in the next 5 years and 500
MHz of spectrum for broadband within the next 10 years. In June 2010,
the President issued a memorandum with a similar goal for NTIA working
in collaboration with FCC."3

"The Balanced Budget Act of 1997 (BBA-97) amended Section 309(j) of the
Communications Act to require the Commission to grant licenses through the use of
competitive bidding when mutually exclusive applications for initial licenses are accepted
for filing, unless certain specific statutory exemptions apply. BBA-97 § 3002(a) (codified at
47 U.S.C. § 309(j)). Section 309(j)(2) exempts from auctions licenses and construction
permits for public safety radio services, digital television service licenses and permits
given to existing terrestrial broadcast licensees to replace their analog television service
licenses, and licenses and construction permits for noncommercial educational broadcast
stations and public broadcast stations described in section 397(6) of the Communications
Act.

12See 47 U.S.C. § 309(j)(11).

3Memorandum for the Heads of Executive Departments and Agencies, Unleashing the
Wireless Broadband Revolution (Presidential Memorandum), rel. June 28, 2010, 75 Fed.
Reg. 38387, available at http://www.whitehouse.gov/the-press-office/presidential-
memorandum-unleashing-wireless-broadband-revolution.
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Since 1994, FCC Has

To accommodate new commercial uses of spectrum, such as wireless
broadband, FCC must often change its rules to move certain bands of

Made Over 520 spectrum from an existing use to the new use, a process known as
repurposing spectrum. However, this process can be lengthy—from 7 to

Megahertz of . 15 years for the six repurposings that we examined. We identified the

Spectrum Available following factors that contribute to the time it takes FCC to repurpose

for New hr h spectrum: the regulatory nature of repurposing, opposition of incumbent

0 ew Uses t oug users, FCC and NTIA coordination on the repurposing of federal

a Process That Can spectrum, and concerns about interference. FCC identified voluntary

Be Lengthy approaches that it thinks could speed the process by, for example,
avoiding some opposition; however, these approaches generally require
congressional approval and face some stakeholder opposition.

FCC Uses a Multiphase Since most of the usable spectrum in the United States has been

Process to Repurpose
Spectrum

allocated to existing uses, FCC must often repurpose spectrum from an
existing use to make it available for new uses. When there are competing
interests for specific spectrum, FCC determines which use or uses of the
spectrum will best serve the public interest, considering factors such as
economic and social value, including importance for public safety. FCC
also seeks to ensure that the spectrum is technically suitable for the new
use.' To repurpose spectrum for a new use, FCC uses a three-phase

process:

« Identification. As a first step, FCC identifies a spectrum band, or
bands, that appear to be good candidates for repurposing. To identify
candidate bands, FCC conducts a formal study or releases a notice of
proposed rulemaking soliciting industry input, or another party, such
as NTIA or Congress, identifies a candidate band.

e Reallocation. FCC subsequently reallocates the spectrum by
changing the designated use of the spectrum. FCC develops service
and other technical rules for the spectrum that define (1) the eligibility
criteria for users, (2) the services that users can provide, (3) the time
frames and other requirements for users to build the infrastructure
required to support the services, and (4) the interference limits.

"4Different spectrum bands have certain advantages and disadvantages for various
applications. For example, the C-band frequencies for satellite service are useful to
broadcast television networks distributing video content to local television stations, since
this band is less susceptible to degradation from precipitation than other bands.
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e Reassignment or secondary markets. If the new use entails a licensed
use of the spectrum, new users must be assigned, or provided
authorization, to use the spectrum. In some cases, FCC reassigns the
spectrum to new entities, often using auctions. In other cases, FCC
permits incumbent licensees to sell or lease their licenses to other
entities, through a process known as secondary market transactions.
If the new use entails an unlicensed use of the spectrum, FCC does
not need to complete a reassignment.

FCC Has Made Over 520
Megahertz of Spectrum
Available for New
Commercial Uses

Since 1994, FCC has completed six major repurposings of spectrum,
which have made over 520 MHz of spectrum available for new
commercial uses.' In most instances, FCC repurposed the spectrum to
enable mobile broadband service. Five of the six repurposings collectively
generated over $47 billion in auction revenues, which provides one
measure of the new economic value arising from the repurposing.'® The
former uses of the repurposed spectrum included microwave services,
specialized mobile radio services (such as those used in radio dispatch
systems), and one-way systems that transmit video (see table 1).

The six repurposings we examined met the following criteria: (1) the amount of spectrum
repurposed was 5 MHz or more; (2) the repurposing yielded $100 million or more in
auction or industry revenue; and (3) reassignment occurred in 1994, when FCC first
implemented its auction authority, or later.

"8For one of the repurposings, the Mobile Satellite Services S band, FCC did not auction
the spectrum but rather reassigned the spectrum to eight companies that applied for
licenses.
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|
Table 1: Major Spectrum Repurposings since 1994

Dollars in millions

Amount
repurposed Auction
Spectrum band (MHz) Old use New use revenues
Mobile Satellite Services 40 Microwave operations by Satellite-based mobile voice, N/A?
S band (MSS S band) broadcast stations for data, Internet access, and other
transmitting audio and video communications.
signals.
Broadband Personal 120 Microwave operations by Primarily digital mobile phones $13,989
Communications Service business users, including and wireless Internet access.
(PCS) petroleum companies, utilities,
and railroads.
Advanced Wireless 90 Federal government use, Third-generation mobile 13,731
Services-1 (AWS-1) including military tactical radios, broadband and other advanced
and commercial fixed-microwave wireless services.
uses.
Enhanced Specialized 14  Mobile radios that communicated Cellular-based services including 445
Mobile Radio (ESMR) directly with other mobile or fixed Internet access, two-way
radios in a dispatch mode, such acknowledgment paging and
as taxi fleets, or that inventory tracking, credit card
interconnected with the public authorization, automatic vehicle
telephone network through the location, fleet management,
use of a base station. remote database access, and
voice mail.
Educational Broadband 194  Educational Broadband Service:  Educational Broadband Service: 134
Service / Broadband transmission of instructional transmission of instructional
Radio Service (EBS/BRS) material using high-powered services, using low power,
systems to accredited broadband systems, as well as
educational institutions and other  high-speed Internet access for
institutions such as hospitals, students. Licensees may also
nursing homes, and training and  lease excess capacity to other
rehabilitation centers. entities so long as they meet
Broadband Radio Service: educational programming
primarily high-powered, one-way ~réquirements.
systems transmitting data and Broadband Radio Service:
video to fixed locations. two-way wireless broadband
services, including voice, data,
and video.
700 MHz band 70 Analog broadcast television” Mobile wireless services. 19,108
Total 528 $47,407

Source: GAO review of FCC documents.

8FCC did not use an auction to reassign the Mobile Satellite Services S band; rather FCC reassigned
the spectrum to eight companies that applied for licenses. The Satellite Industry Association
estimates that Mobile Satellite Services generated over $2 billion in worldwide revenue in 2010.

®The 700 MHz Wireless repurposing was enabled by the transition of television from analog to digital
service. The transition freed up a portion of the 700 MHz spectrum for new wireless services.
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Major Spectrum The six major repurposings we reviewed took from 7 to 15 years to

Repurposings Can Be Time complete, from the identification through the reassignment phase. For

Consuming example, the Enhanced Specialized Mobile Radio repurposing took 7
years while three repurposings—Personal Communications Service,
Advanced Wireless Services-1, and 700 MHz Wireless—took over 10
years to complete (see fig. 2). Similar to our findings, in the National
Broadband Plan, FCC noted that the process of revisiting or revising
spectrum allocations has historically taken 6 to 13 years."”

|
Figure 2: Timeline for Major Spectrum Repurposings—Identification to Reassignment

( MSS S band (40 MHz) )
((PCS (120 MH2) )
( Aws-1 (90 MHz) )
(ESMR (14 MHz) )
( EBS/BRS (194 MHz) )
(700 MHz wireless (70 MHz) )
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 |

Source: GAO.

In addition to the time required to complete the repurposing process
(identification through reassignment), time is needed to relocate existing
users and allow new users to construct new wireless networks before
new services can be made available using the repurposed spectrum.
Typically, existing users must relocate to a new spectrum band or bands,
and new users must construct the infrastructure required to support their
services. While the participants undertake most of these actions, FCC
and other government agencies’ actions and decisions can influence the
time frames. For example, FCC held the first auction for the Advanced
Wireless Services-1 repurposing in 2006, but NTIA expects that it will
take until 2013 for all federal agencies to relocate from the spectrum that

In some instances, our start and end dates differ from those FCC identified in the
National Broadband Plan. For example, FCC reported that the Personal Communications
Service repurposing began in 1989, while we determined that this repurposing began in
1992. Regardless of the specific start and end dates, both FCC’s and our analyses found
that the process can be lengthy.
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was repurposed for commercial use.'® In addition, FCC allowed licensees
15 years from the inception of their license term to begin providing
substantial service.'® Therefore, substantial service on a widespread
basis using the Advanced Wireless Services-1 spectrum appears unlikely
before 2013 and, in theory, could extend to 2021, fully 29 years after the
beginning of the identification phase, although FCC officials anticipate
that carriers will generally provide service sooner in order to meet their
business needs.

Large maijorities of stakeholders and experts that replied to our survey
indicated that the repurposing process takes too long. In particular, 39 of
46 stakeholders and 16 of 20 experts reported that it takes longer than it
should from the time FCC or Congress designates a spectrum band for
reallocation until the band is available for the new use. Furthermore, 25 of
these stakeholders and 11 of these experts reported that it takes much
longer than it should.

Several Factors Contribute
to the Lengthiness of the
Repurposing Process

Based on our review of several completed and ongoing repurposings, the
relevant literature, interviews with agency officials and industry
participants, and our survey of stakeholders and experts, we identified
four factors that contribute to the time it takes FCC to repurpose
spectrum. These factors include the regulatory nature of repurposing,
opposition of incumbent users, FCC and NTIA coordination on the
repurposing of federal spectrum, and concerns about interference.

e Regulatory nature of repurposing. FCC’s repurposing of spectrum is
often an iterative process involving deliberation based on extensive

8y.s. Department of Commerce, Relocation of Federal Radio Systems from the 1710-
1755 MHz Spectrum Band: Fourth Annual Progress Report (March 2011). The report
notes that approximately 81 percent of the total systems have been relocated from the
1710-1755 MHz band as of December 2010.

9Section 27.14 of title 47 of the Code of Federal Regulations provides that a renewal
applicant receives a preference or renewal expectancy if the applicant has provided
substantial service during its past license term and has complied with the Communications
Act and applicable Commission rules and policies. According to this section, substantial
service is defined as “service which is sound, favorable, and substantially above a level of
mediocre service which just might minimally warrant renewal.” 47 C.F.R. § 27.14(a).
Section 27.13 provides that authorizations for the 1710-1755 MHz and 2110-2155 MHz
bands will have a term not to exceed 10 years from the date of initial issuance or renewal,
except that authorizations issued on or before December 31, 2009, shall have a term of 15
years. 47 C.F.R. § 27.13.
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industry participation. As shown in figure 3, the repurposing of
spectrum can involve stakeholder coordination efforts, issuance of
notices of proposed rulemaking and reports and orders, review of
stakeholder comments and reply comments, and multiple rounds of
assignment. For example, during the Personal Communications
Service repurposing, FCC adopted an order in September 1993, and
67 participants subsequently petitioned FCC for reconsideration
because of concerns about the spectrum to be reallocated and the
amount of spectrum to be individually licensed.?° In response, in June
1994, FCC amended the bands to be reallocated and assigned.?' In
1995, some stakeholders sued the Commission over the rules it
established in 1994 pertaining to ownership limitations in the wireless
communications industry. In November 1995, the Sixth Circuit Court
of Appeals decided against FCC'’s rules and remanded the matter for
further proceeding.?? In June 1996, FCC issued an order addressing
these issues.?®

20 Amendment of the Commission’s Rules to Establish New Personal Communications
Services, Second Report and Order, 8 FCC Rcd 7700 (1993).

21 Amendment of the Commission’s Rules to Establish New Personal Communications
Services, Memorandum Opinion and Order, 9 FCC Rcd 4957 (1994).

22Cincinnati Bell Telephone Co. v. FCC, 69 F.3d 752 (6th Cir. 1995).

23Amendment of Parts 20 and 24 of the Commission’s Rules—Broadband PCS
Competitive Bidding and the Commercial Mobile Radio Service Spectrum Cap;
Amendment of the Commission’s Cellular/PCS Cross-Ownership Rule, Report and Order,
11 FCC Rcd 7824 (1996) aff'd, 12 FCC Rcd 14031 (1997), affd sub nom. BellSouth Corp.
v. FCC, 162 F.3d 1215 (D.C. Cir. 1999). Throughout the Personal Communications
Service repurposing, FCC issued 6 notices of proposed rulemaking and 34 orders, and
received over 2,600 filings from interested parties.
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Figure 3: Process to Repurpose Spectrum from an Existing Use to a New Use
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Source: GAO review of FCC documents.

4FCC may permit incumbent licensees to sell or lease their licenses to other entities, a process known
as secondary market transactions.

®Certain exemptions apply to FCC'’s auction authority, including exemptions for public safety radio,
digital television licenses to replace analog licenses, and noncommercial educational and public
broadcast stations.

As also shown in figure 3, the assignment and, in some instances
multiple reassignments, of spectrum can lengthen the process of
repurposing spectrum. In some cases, prior to an auction and at the
direction of Congress or the courts, or the request of licensees and
potential bidders, FCC clarifies or revises the auction and relocation
rules. For example, in providing auction authority, which occurred
during the Personal Communications Service repurposing, Congress
directed FCC to expand opportunities for small businesses, minorities,
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and women.?* FCC subsequently adopted competitive bidding rules
designed to encourage designated entities participation in Personal
Communications Service.?® However, 3 days before the auction, the
U.S. Supreme Court decided that “all racial classifications, imposed
by whatever federal, state, or local government actor, must be
analyzed by a reviewing court under strict scrutiny” and the
Commission subsequently postponed the auction.?® In other
instances, the bankruptcy or default of an auction winner lengthened

%4In the Omnibus Budget Reconciliation Act of 1993, Congress authorized the competitive
bidding of spectrum-based services and mandated that small businesses, rural telephone
companies, and businesses owned by members of minority groups and women
(collectively known as “designated entities”) be ensured the opportunity to participate in
the provision of such services. 47 U.S.C. § 309(j)(4)(D); see also id. § 309(j)(3)(B). In the
Fifth Report and Order, FCC adopted competitive bidding rules designed to encourage
designated entity participation in the broadband Personal Communications Service. 9
FCC Rcd 5532 (1994); recon. Implementation of Section 309(j) of the Communications
Act—Competitive Bidding, Fifth Memorandum Opinion and Order, 10 FCC Rcd 403 (1994)
(“Competitive Bidding Fifth Memorandum Opinion and Order”), erratum, 60 Fed. Reg.
5333 (1995).

25Specifically, FCC established “entrepreneurs’ blocks” (the C and F frequency blocks
allocated for broadband Personal Communication Service) for which eligibility was limited
to individuals and entities under a certain financial size. FCC also adopted special
provisions for businesses owned by members of minority groups or women and analyzed
their constitutionality utilizing the “intermediate scrutiny” standard of review articulated in
Metro Broadcasting, Inc. v. FCC, 497 U.S. 547, 564-565 (1990). FCC made subsequent
changes to the entrepreneurs’ block rules and special provisions for designated entities in
the Fifth MO&O. Fifth Report and Order, 9 FCC Rcd 5532 (1994) (Fifth R&O), recon. Fifth
Memorandum Opinion and Order, 10 FCC Rcd 403 (Fifth MO&O), erratum, 60 Fed. Reg.
5333 (1995).

26 Adarand Constructors. Inc. v. Pena, 515 U.S. 200 (1995).
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the repurposing of spectrum.?” On several occasions, after winners of
the original auction declared bankruptcy or defaulted on their
payments, FCC repeated auctions. For example, FCC’s auctions 10,
22, and 35 included reauctions of licenses won at prior auctions.

o Opposition of incumbent users. The completed repurposings we
reviewed involved opposition from incumbent users that took time to
resolve. Incumbent users are likely to incur costs for relocating but
derive little, if any, benefit and are therefore often reluctant to make a
move. For example, during the Personal Communications Service
repurposing, incumbent microwave users, which included utilities,
public safety entities, and petroleum and natural gas companies,
raised concerns that an allocation would displace a large number of
them, disrupt their operations to the detriment of the public, and
require them to purchase new equipment. In the Advanced Wireless
Services-1 repurposing, incumbent government agencies had
difficulties identifying current users of the spectrum and were reluctant
to give up spectrum because they believed the spectrum was critical
to fulfilling their mission and that relocating would cause them to incur
staff time and expenses for which they had not budgeted. In the 700
MHz Wireless repurposing, television broadcasters raised concerns
about the transition from analog to digital television, including their
need to use more spectrum for advanced television services and the
financial costs of building digital television stations. A law firm with
experience in FCC’s repurposings characterized reallocations as

2TFor example, NextWave was the high bidder for 95 C, D, E, and F block, broadband
Personal Communications Service licenses in auctions held from 1995 to 1997. On June
8, 1998, NextWave filed for Chapter 11 bankruptcy protection in the U.S. Bankruptcy
Court for the Southern District of New York. Following extensive litigation, the U.S.
Supreme Court held that NextWave’s licenses had not automatically cancelled for
nonpayment while it was in bankruptcy. FCC v. NextWave, 537 U.S. 293 (2003). As part
of its reorganization process, NextWave obtained FCC approval to transfer certain of its C
and F block PCS licenses to Cingular. Applications for Consent to the Assignment of
Licenses Pursuant to Section 310(d) of the Communications Act from NextWave Personal
Communications, Inc., Debtor-in-Possession, and NextWave Power Partners, Inc.,
Debtor-in-Possession, to subsidiaries of Cingular Wireless, Inc., Memorandum Opinion &
Order, 19 FCC Rcd 2570 (2004). In April 2004, NextWave entered a settlement
agreement with FCC whereby it would retain certain of its C and F block licenses, and
would return the remaining licenses to FCC. On May 25, 2004, the bankruptcy court
approved this settlement agreement. Order Granting Motion Pursuant to Section 363 of
the Bankruptcy Code, In re: NextWave Personal Communications, Inc. et al., 98B21529
(Bankr. S.D.N.Y.) (May 25, 2004).
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“contests between incumbent service providers and the new entrants
competing to unseat them.”

e« FCC and NTIA coordination on the repurposing of federal spectrum.
Government efforts to coordinate the repurposing of federal spectrum
to commercial use can take many years; several factors contribute to
the lengthy time frame, including the lack of data and resources and
the time necessary to relocate existing federal users. For example,
the Advanced Wireless Services-1 repurposing, which combined
federal and nonfederal spectrum, took over 14 years and the passage
of several laws to complete. In 1992, FCC first identified the upper
Advanced Wireless Services-1 band, 2110-2150 MHz, for reallocation
to services using new and innovative technologies.?® In 1995, NTIA
identified the lower Advanced Wireless Services-1 band, 1710-1755
MHz, for transfer from exclusive use by the federal government to
FCC for commercial use.?® In 1997 legislation was enacted that
required NTIA to accelerate the availability of the lower Advanced
Wireless Services-1 band, and in 1998 legislation was enacted that
sought to encourage the transfer of spectrum from federal
government to private use by providing for mandatory reimbursement
of government spectrum users required to relocate from their
spectrum, including the lower Advanced Wireless Services-1 band.%°

23ee Redevelopment of Spectrum to Encourage Innovation in the Use of New
Telecommunications Technologies, First Report and Order and Third Notice of Proposed
Rule Making, 7 FCC Rcd 6886 (1992); Second Report and Order, 8 FCC Rcd 6495
(1993); Third Report and Order and Memorandum Opinion and Order, 8 FCC Rcd 6589
(1993); Memorandum Opinion and Order, 9 FCC Rcd 1943 (1994); Second Memorandum
Opinion and Order, 9 FCC Rcd 7797 (1994); aff'd Association of Public Safety
Communications Officials-International, Inc. v. FCC, 76 F.3d 395 (D.C. Cir. 1996)
(collectively, “Emerging Technologies proceeding”).

2INTIA identified the band 1710-1755 MHz for transfer, with certain Federal operations to
remain protected indefinitely. See NTIA, Spectrum Reallocation Final Report, Response to
Title VI Omnibus Budget Reconciliation Act of 1993, NTIA Special Publication 95-32, at
App. E and page F-4 (February 1995).

30The Balanced Budget Act of 1997 required NTIA to accelerate the availability of the
1710-1755 MHz band to allow auctioning of this spectrum to commence after Jan. 1,
2001, and to be completed by Sept. 30, 2002. See BBA-97, Section 3002(b). The Strom
Thurmond National Defense Authorization Act for Fiscal Year 1999, required that funds
would be made available by private sector entities receiving spectrum in the band 1710-
1755 MHz for the cost of relocating or modifying all federal government radio
communications systems required to vacate or modify their operations in the band 1710-
1755 MHz after an auction has taken place. Pub. L. No. 105-261, 112 Stat. 1920; 47
U.S.C. § 923(qg).
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From 2000 through 2002, FCC and NTIA conducted further studies to
determine appropriate bands for Advanced Wireless Services-1.
Finally, in 2002, NTIA issued a study®' and FCC issued an order?
allocating 90 MHz for Advanced Wireless Services.

« Concerns about interference. Users in adjacent bands often oppose a
repurposing of spectrum because they are concerned that the new
service will interfere with their existing service. A good example of this
concern arises with the 700 MHz Wireless repurposing, which
included the relocation of broadcast television stations; public safety
organizations raised the concern that the proposed relocation would
result in increased interference between broadcasting and public
safety operations. Similarly, with the Advanced Wireless Services-1
repurposing, some stakeholders raised concerns about the potential
for interference between Multipoint Distribution Service licensees and
Advanced Wireless Services systems.3?

Resolving issues such as the opposition of incumbent users and
concerns about interference lengthens the time necessary to complete
the repurposing of spectrum, thereby delaying the introduction of possibly
more economically valuable services. As an independent regulatory
agency, FCC must follow many, but not all, federal laws related to
rulemaking. In particular, the Administrative Procedures Act outlines a
multistep process to initiate and develop rules and includes provisions for
parties to challenge them, which FCC must follow.3* Many steps require
agencies to provide public notice of proposed or final actions, as well as
provide a period of time for interested parties to comment on the notice.
Furthermore, the Communications Act outlines procedures for addressing
petitions for reconsideration by FCC and appeals to federal court for FCC

¥u.s. Department of Commerce, NTIA, An Assessment of the Viability of Accommodating
Advanced Mobile Wireless (3G) Systems in the 1710-1770 MHz and 2110-2170 MHz
Bands, report rel. July 22, 2002.

%2 Amendment of Part 2 of the Commission’s Rules to Allocate Spectrum Below 3 GHz for
Mobile and Fixed Services to Support the Introduction of New Advanced Wireless
Services, Including Third Generation Wireless Systems, Second Report and Order, 17
FCC Rcd 23193 (2002).

33Multipoint distribution service, also known as wireless cable, was generally used for the
transmission of data and video programming to subscribers using high-powered systems.

345 U.S.C. § 551, et seq.

Page 18 GAO-12-118 Commercial Spectrum



Responding Experts
and Stakeholders Had
Mixed Views on FCC’s
Plans and Recent
Actions to Meet

Future Spectrum
Needs

rules;*® the U.S. Courts of Appeals have jurisdiction to review all final FCC
rules.3® Given that the spectrum issues are often complicated and
controversial, FCC often issues multiple orders in the same proceeding to
deal with the many comments it receives and to address petitions for
reconsideration, as well as any direction from the courts. In the National
Broadband Plan, FCC identified voluntary approaches, such as incentive
auctions, that it thinks could speed the process. By incorporating
incentives into the process, FCC may avoid some opposition to
repurposings and thereby reduce the time necessary to repurpose
spectrum. However, these incentive approaches generally require
congressional approval and face stakeholder opposition themselves. As
we reported in 2003, “while spectrum reform is increasingly being
discussed, debated, and reviewed, it does not appear likely that timely
reforms can be agreed upon amid the diversity of views held by
stakeholders,” a situation that appears to hold to this day.%”

The National Broadband Plan includes recommendations in several areas
aimed at meeting future spectrum needs. Most of the recommendations
are directed at FCC alone, some are directed at FCC and NTIA jointly,
and some are directed at Congress. For our analysis, we group the
recommendations directed to FCC into five categories: make more
spectrum available for wireless broadband use by 2015, expand
incentives and mechanisms to reallocate spectrum, expand opportunities
for innovative spectrum access models, enhance the usefulness of
spectrum for wireless backhaul, and enhance FCC’s spectrum policy
making. Discussion of the first three categories follows; appendix IlI
provides additional details on those three categories and also discusses
the last two categories.

3547 U.S.C. §§ 405 and 402, respectively.

38In certain cases, appeals to FCC rules must be made only to the U.S. Court of Appeals
for the D.C. Circuit. 47 U.S.C. § 402(b).

37GAO, Telecommunications: Comprehensive Review of U.S. Spectrum Management with

Broad Stakeholder Involvement Is Needed, GAO-03-277 (Washington, D.C.: Jan. 31,
2003).
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Responding Experts and
Stakeholders Generally
Agreed with Making More
Spectrum Available for
Wireless Broadband Use
by 2015

Recommendations in Plan

To meet anticipated increases in demand for wireless broadband services,
the plan contained a recommendation that FCC make 300 MHz of
spectrum newly available for such services by 2015 and 500 MHz by 2020.
These targets were based on an FCC staff forecast of spectrum demand.
In the plan, the largest source of spectrum—120 MHz—arises from the
repurposing of a portion of the spectrum currently allocated for broadcast
television service. Most experts and stakeholders other than television
broadcasters responding to our survey supported this recommendation,
while most responding broadcasters opposed it (see table 2). Both a
wireless device manufacturer and an expert said that the recommendation
is consistent with expected increases in demand for spectrum. Two
broadcasters said that wireless service providers could meet additional
demand by using their existing spectrum more intensively.

To make 300 MHz of spectrum newly available by 2015, the plan included
five recommendations related to specific spectrum bands. In addition to
repurposing the 120 MHz of spectrum currently allocated to broadcast
television, the plan recommended accelerating terrestrial use of Mobile
Satellite Services spectrum by providing sufficient flexibility to licensees to
increase terrestrial broadband use of the spectrum, auctioning Advanced
Wireless Services and the Upper 700 MHz D-Block spectrum,® and
revising outdated interference rules in the Wireless Communications
Services spectrum that largely preclude the use of the spectrum for

38The 700 MHz D-Block spectrum was made available for auction through the transition of
television from analog to digital service, which freed up a portion of the 700 MHz spectrum
for new wireless services. FCC established the Upper 700 MHz D Block to be licensed on
a nationwide basis to a single entity via auction. FCC’s auction rules required the winning
bidder for the D Block to enter into a public/private partnership with the nationwide
licensee of the public safety broadband spectrum, a nonprofit entity established by
national public safety leadership. That requirement was intended to enable construction of
an interoperable broadband network that would serve both commercial and public safety
users. This 10 MHz block of spectrum did not receive a winning bid in FCC’s 700 MHz
auction held in 2008.
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broadband. These recommendations, as well as experts’ and
stakeholders’ level of agreement with the recommendations, are shown in
table 2; in the table, we sometimes separately report broadcasters to
illustrate meaningful differences in their responses.

|
Table 2: Expert and Stakeholder Respondents’ Agreement with National Broadband Plan Recommendations Aimed at Making
More Spectrum Available for Wireless Broadband Use by 2015

I Neither
Recommendation in plan agreed nor
Type of respondent Agreed disagreed Disagreed Total
Overall recommendation:
Make 300 MHz available by 2015 and 500 MHz by 2020
Expert 16 0 19
Stakeholder - broadcaster 0 2 10
Stakeholder - nonbroadcaster 28 4 38
Total 44 6 17 67
Recommendations on specific bands:
Reallocate portion of television spectrum (120 MHz)
Expert 14 1 3 18
Stakeholder - broadcaster 0 0 11 1
Stakeholder - nonbroadcaster 27 4 6 37
Total | 5 20 66
Accelerate terrestrial deployment in Mobile Satellite Services spectrum (90 MHz)
Expert 12 2 2 16
Stakeholder 23 13 7 43
Total 35 15 9 59
Auction Advanced Wireless Services spectrum (60 MHz)
Expert 16 1 1 18
Stakeholder 33 8 5 46
Total 49 9 6 64
Make Wireless Communications Services spectrum available (20 MHz)
Expert 16 1 1 18
Stakeholder 19 20 6 45
Total 35 21 7 63
Auction the Upper 700 MHz D Block (10 MHz)?
Expert 16 1 1 18
Stakeholder 20 11 12 43
Total 36 12 13 61

Source: GAO survey.
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Note: The total number of responses for each recommendation varied based on the number of
respondents that chose to answer the question pertaining to the recommendation. The figures shown
under “agreed” include respondents that either strongly agreed or somewhat agreed with the
recommendation, and the responses shown under “disagreed” include respondents that either
strongly disagreed or somewhat disagreed with the recommendation. Appendix Il includes figures for
the more detailed response categories, as well for each type of stakeholder.

*The 700 MHz D-Block spectrum was made available for auction through the transition of television
from analog to digital service, which freed up a portion of the 700 MHz spectrum for new wireless
services. FCC established the Upper 700 MHz D Block to be licensed on a nationwide basis to a
single entity via auction. FCC’s auction rules required the winning bidder for the D Block to enter into
a public/private partnership with the nationwide licensee of the public safety broadband spectrum, a
nonprofit entity established by national public safety leadership. That requirement was intended to
enable construction of an interoperable broadband network that would serve both commercial and
public safety users. This 10 MHz block of spectrum did not receive a winning bid in FCC’s 700 MHz
auction held in 2008.

The majority of responding experts and stakeholders agreed with each of
the five recommendations related to specific bands.® However, the
recommendation on reallocating 120 MHz of television spectrum has
generated a significant amount of controversy, and this was reflected in
our survey results; the 120 MHz of television spectrum in this
recommendation is in addition to the spectrum made available through
the transition of television from analog to digital service in 2009. Experts
and stakeholders other than broadcasters strongly supported the
recommendation, whereas all 11 broadcasters strongly opposed it. FCC,
as well as some experts and stakeholders who supported reallocating a
portion of the television band, said that the spectrum would have much
higher economic value if it were allocated for wireless broadband. FCC,
for instance, argues that reallocating television spectrum for mobile
broadband would increase its value by roughly a factor of 10. According
to FCC, this difference in value reflects, in part, “challenging long-term
trends” facing the television broadcasting industry; FCC noted, for
example, that the percentage of households viewing television solely
through over-the-air broadcasts declined from 24 percent in 1999 to 10
percent in 2010, and since 2005, broadcast television station revenues
have declined 26 percent.*’ In contrast, broadcasters responding to our
survey cited the following arguments against reallocating a portion of the
television spectrum:

n our survey results, we grouped the following types of stakeholders into the “other”
category: public interest groups, infrastructure providers, Mobile Satellite Services
companies, a private user, a Satellite Digital Audio Radio Service provider, and spectrum
data managers.

4OFcc, Connecting America: The National Broadband Plan, page 89.
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« Doing so would likely have a significant, negative impact on the
public’s access to local television broadcasts, both via free over-the-
air television and via cable and satellite, because broadcasters use
spectrum to provide local broadcasts to viewers both directly over-the-
air and indirectly by broadcasting their signals to cable and satellite
television providers, which then retransmit the local broadcasts to
their subscribers.

« Broadcasters are deploying mobile digital television with their
spectrum. This deployment will play a significant role in mobile
broadband content delivery and should be encouraged to flourish as it
is the most efficient way of distributing video, which Cisco Systems,
Inc. says will account for 66 percent of all mobile traffic in 2015.4'

e A better way to move underutilized broadcast spectrum to mobile
carriers would be to allow broadcasters to sell or lease such spectrum
to mobile carriers in a private market transaction.

e FCC should not implement this recommendation without completing a
full spectrum inventory that also analyzes current utilization. Action, if
at all, should be predicated on demonstrated need rather than on
assertions of a looming spectrum crisis and after full investigation of
whether less disruptive alternatives to reallocation of broadcast
spectrum could address demonstrated needs.

In the National Broadband Plan, FCC acknowledges that “over-the-air
television continues to serve important functions in our society,” by
providing, among other things, free access to news, entertainment, and
local programming; children’s educational programming; coverage of
community news and events; reasonable access for federal political
candidates; and closed captioning and emergency broadcast information.
Therefore, FCC says that the plan’s recommendations “seek to preserve
[over-the-air television] as a healthy, viable medium going forward,” and
the plan calls for FCC to “study and develop policies to ensure that its
longstanding goals of competition, diversity, and localism [in broadcast
television] are achieved.” However, these statements do not appear to
have assuaged the concerns of broadcasters.

#Cisco Systems, Inc. is a supplier of Internet routers, which are hardware devices or
software programs that forward Internet and network traffic between networks and are
critical to their operation.
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Implementation of
Recommendations

To implement the plan’s recommendations to make more spectrum
available for broadband in specific bands, FCC, among other things:

« performed technical analysis and worked with broadcast industry
engineers and experts in related fields on how reallocating a portion of
television spectrum to broadband could work;

« issued a proposed rule to establish a regulatory framework to facilitate
wireless broadband uses of television bands, in anticipation of the
Commission’s intended future reallocation of this spectrum to
broadband;

« granted a waiver to a Mobile Satellite Services provider,
LightSquared, allowing it to expand its terrestrial use of its satellite
spectrum for broadband, conditional on addressing concerns about
interference with Global Positioning System devices;*

« added co-primary fixed and mobile terrestrial wireless allocations to
the 2 GHz satellite band and gave Mobile Satellite Services licensees
the flexibility to lease their spectrum to terrestrial operators via
spectrum manager leasing arrangements, both of which FCC sees as
steps toward providing flexibility to allow greater use of the band for
mobile broadband;

« revised its interference rules in Wireless Communications Services
spectrum to facilitate its use for broadband, along the lines
recommended by the plan; and

« issued analyses supporting its recommendation to auction the Upper
700 MHz D block; while the plan recommends the auction of this
band, several proposals in the 112th Congress, such as the
SPECTRUM Act, S.911, and the Public Safety Spectrum and
Wireless Innovation Act, H.R. 2482, call for the reallocation of this
band for deployment of a nationwide broadband public safety network

42LightSquared Subsidiary LLC, Request for Modification of its Authority for an Ancillary
Terrestrial Component, Order and Authorization, 26 FCC Rcd 566 (2011). See also,
Status of Testing in Connection with LightSquared’s Request for ATC Commercial
Operating Authority, Public Notice, DA-11-1537, 2011 FCC LEXIS 3768 (Sept. 13, 2011).
FCC, in consultation with NTIA, has determined that additional targeted testing is needed
to ensure that any potential commercial terrestrial service offered by LightSquared will not
cause harmful interference to GPS operations.
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and therefore FCC is waiting to see if any related active legislation is
passed before proceeding with implementation of this
recommendation.

Experts and stakeholders responding to our survey that supported the
plan’s overall recommendation to make 300 MHz of spectrum available
for wireless broadband by 2015 were fairly evenly split between those
satisfied and those dissatisfied with FCC’s overall progress in
implementing the recommendation (see table 3). In contrast, regarding
FCC’s progress on the recommendations aimed at specific bands,
experts and stakeholders tended to be more satisfied than dissatisfied.
For example, experts and stakeholders were generally satisfied with
FCC’s progress on implementing the recommendation to accelerate
terrestrial deployment in Mobile Satellite Services spectrum but were
generally dissatisfied with FCC’s progress on the Upper 700 MHz D
Block; although, as we note above, FCC is waiting on the outcome of
pending legislation pertaining to this spectrum band before taking further
action.

______________________________________________________________________________________________________________________|
Table 3: Expert and Stakeholder Respondents’ Satisfaction with FCC’s Progress in Making More Spectrum Available for
Wireless Broadband Use by 2015

. Neither
Recommendation in plan satisfied nor
Type of respondent Satisfied dissatisfied Dissatisfied Total
Overall recommendation:
Make 300 MHz available by 2015 and 500 MHz by 2020
Expert 7 2 6 15
Stakeholder 9 8 9 26
Total 16 10 15 41
Recommendations on specific bands:
Reallocate portion of television spectrum (120 MHz)
Expert 8 2 4 14
Stakeholder 16 6 4 26
Total 24 8 8 40
Accelerate terrestrial deployment in Mobile Satellite Services spectrum (90 MHz)
Expert 7 2 3 12
Stakeholder 15 1 6 22
Total 22 3 9 34
Auction Advanced Wireless Services spectrum (60 MHz)
Expert 9 4 2 15
Stakeholder 10 7 12 29
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Recommendation in plan

Neither
satisfied nor

Type of respondent Satisfied dissatisfied Dissatisfied Total
Total 19 11 14 44
Make Wireless Communications Services spectrum available (20 MHz)
Expert 8 3 4 15
Stakeholder 8 18
Total 17 4 12 33
Auction the Upper 700 MHz D Block (10 MHz)
Expert 4 5 7 16
Stakeholder 4 17
Total 8 9 16 33

Source: GAO survey.

Note: Figures include only respondents that strongly agreed or somewhat agreed with the
recommendation. The total number of responses for each recommendation varied based on the
number of respondents that chose to answer the question pertaining to the recommendation. The
figures shown under “satisfied” include respondents that were either very satisfied or somewhat
satisfied with FCC’s progress, and the responses shown under “dissatisfied” include respondents that
were either strongly dissatisfied or somewhat dissatisfied with FCC’s progress. Appendix Il includes
figures for the more detailed response categories, as well for each type of stakeholder.

Respondents expressed a variety of views on FCC’s progress. For
example, one expert reported that FCC should have auctioned the Upper
700 MHz D block already but was satisfied with FCC’s efforts to
accelerate terrestrial deployment in Mobile Satellite Services spectrum.
Another expert said that FCC’s approach to spectrum policy has resulted
in the U.S. mobile and fixed wireless broadband industries losing ground
to their foreign counterparts. An infrastructure provider responded that
FCC is working well with NTIA to free up spectrum for auctions.

Additional details on FCC'’s actions to implement these recommendations,

as well as experts’ and stakeholders’ views on the recommendations and
on FCC’s implementation, are contained in appendix IlI.
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Responding Experts and
Stakeholders Had Mixed
Views on Expanding
Incentives and
Mechanisms to Reallocate
Spectrum

Recommendations in Plan

The National Broadband Plan included four recommendations aimed at
expanding incentives and mechanisms to reallocate spectrum. We
considered the following three of those recommendations in our review:

« to motivate existing spectrum licensees to voluntarily give up their
licenses so that FCC could more quickly reallocate the spectrum to
higher valued services, the plan recommended that Congress should
consider giving FCC the authority to conduct incentive auctions in
which licensees that choose to relinquish their licenses would receive
a portion of the proceeds realized by the auction of their licenses;

« to promote the efficient use of spectrum by compelling spectrum
licensees to recognize the value to society of their licenses, the plan
recommended that Congress consider granting authority to FCC to
impose fees on licensees; and

« because of concerns that its rules allowing spectrum licensees to
lease their licenses—designed to promote access to underutilized
spectrum—are not as effective as they could be, the plan
recommended that FCC should identify and address barriers to
secondary markets.*®

The recommendations enjoyed varying levels of agreement from the
experts and stakeholders responding to our survey (see table 4). In the
table, we sometimes separately report different subgroups of
stakeholders to illustrate meaningful differences in their responses.

3The plan also included a recommendation that Congress consider building upon the
success of the Commercial Spectrum Enhancement Act (Pub. L. No. 108-494, Title II, 118
Stat. 3986) to fund additional approaches to facilitate relocation of incumbent federal
users. We did not consider this recommendation in this review because it relates more to
NTIA’s management of federal spectrum use than to FCC’s management of commercial
spectrum use.
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Table 4: Expert and Stakeholder Respondents’ Agreement with National Broadband Plan Recommendations Aimed at
Expanding Incentives and Mechanisms to Reallocate Spectrum

. Neither
Recommendation in plan agreed nor
Type of respondent Agreed disagreed Disagreed Total
Grant authority to conduct incentive auctions
Expert 18 0 19
Stakeholder - broadcaster 1 5 5 1
Stakeholder - nonbroadcaster 30 2 7 39
Total 49 7 13 69
Grant authority to impose fees on licensees
Expert 15 1 4 20
Broadcaster 0 13 13
Wireless device manufacturer 2 3 9
Wireless service provider 6 1 13 20
Other stakeholder 4 3 2 9
Total 29 7 35 71
Address barriers to secondary markets
Expert 18 1 20
Stakeholder 41 4 5 50
Total 59 5 6 70

Source: GAO survey.

Note: The total number of responses for each recommendation varied based on the number of
respondents that chose to answer the question pertaining to the recommendation. The figures shown
under “agreed” include respondents that either strongly agreed or somewhat agreed with the
recommendation, and the responses shown under “disagreed” include respondents that either
strongly disagreed or somewhat disagreed with the recommendation. Appendix Il includes figures for
the more detailed response categories, as well for each type of stakeholder.

Far more experts and stakeholders other than broadcasters agreed than
disagreed with granting FCC authority to conduct incentive auctions,
while more broadcasters disagreed than agreed. FCC proposed incentive
auctions as a mechanism to free up 120 MHz of spectrum currently
allocated to television service, which as we noted above, broadcasters
oppose. The experts and stakeholders expressed a variety of views about
incentive auctions. For example, one expert commented that Congress
should simply allow FCC to pay some of the auction revenues to
broadcasters instead of the U.S. Treasury and avoid legislating any
details of the auction. An infrastructure provider said that incentive
auctions would take years off of FCC’s usual repurposing approach,
which as we noted earlier has taken from 7 to 15 years. A broadcaster
commented that instead of using incentive auctions to reallocate
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television spectrum, FCC should allow licensees to sell or lease their
licenses to wireless service providers. Another broadcaster commented
that incentive auctions would be acceptable so long as (1) participation by
broadcasters is truly voluntary and (2) FCC reimburses broadcasters who
choose not to participate for the costs they incur to relocate to new
frequencies.*

Many more experts agreed than disagreed with granting FCC authority to
impose fees on licensees, while slightly more wireless device
manufacturers and stakeholders in our “other” category agreed than
disagreed. All broadcasters disagreed with granting FCC authority to
impose fees, and about twice as many wireless service providers
disagreed as agreed; as licensees, broadcasters and wireless service
providers could be subject to the fees. The experts and stakeholders
expressed a variety of views about fees. An expert commented that the
value of spectrum is usually far greater than the amount recovered in
auctions, and that fees can better capture this value by being adjusted
upward if the value of the spectrum appreciates. Similarly, a public
interest group commented that annual fees would increase spectrum
utilization, give license holders who do not use their spectrum an
incentive to return it, and raise far more money for the U.S. Treasury than
auctions do. Alternatively, an expert responded that fees would not create
incentives for efficient use of spectrum, and suggested that instead FCC
allow competitive forces wider scope by permitting licensees to deploy
any service, technology, or business model that may be profitable. A
range of stakeholders commented that fees should be reduced or waived
for current licensees that purchased their licenses at auction or that
already pay annual regulatory fees.

Almost all responding experts and most stakeholders agreed with the
recommendation that FCC identify and address barriers to secondary
markets. An expert responded that addressing barriers to secondary
markets would eliminate the need for incentive auctions. Similarly, a
broadcaster commented that allowing all current licensees to participate

4470 ensure that the spectrum freed up in an incentive auction is effectively usable for
mobile broadband, FCC will need to assign new frequencies to some television stations
through a realignment process sometimes called repacking. According to FCC, because
digital technology allows stations to use virtual channel numbers, even if a station’s
frequency changes through realignment, it can continue to have its same channel number
display on television screens and set-top boxes. Further, FCC has said broadcasters will
be fully reimbursed for any costs incurred in changing channels.
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Implementation of
Recommendations

in secondary markets would enable market forces to determine the best
use for spectrum without requiring wholesale reallocation of designated
bands. A wireless service provider noted that FCC’s secondary market
rules have been greatly successful in creating access to spectrum
resources by nonlicensees, with leasing arrangements becoming
increasingly commonplace.

In response to the recommendation on secondary markets, FCC officials
told us that the Commission reviewed its secondary markets policies and
concluded that it should do more to promote these markets. It also
requested public comments on technologies that could enable dynamic
sharing of spectrum, including how such technologies could facilitate
secondary markets.*® FCC officials told us that the Commission intended
to issue a related order, tentatively by the end of 2011. Among those
responding to our survey and that support the recommendation, more
experts and wireless device manufacturers were satisfied than
dissatisfied with FCC’s progress, while more wireless service providers
were dissatisfied than satisfied (see table 5).

|
Table 5: Expert and Stakeholder Respondents’ Satisfaction with FCC’s Progress in
Identifying and Addressing Barriers to Secondary Markets

Neither

satisfied nor
Type of respondent Satisfied dissatisfied Dissatisfied Total
Expert 7 3 5 15
Broadcaster 0 5 3 8
Wireless device manufacturer 4 2 2 8
Wireless service provider 3 4 8 15
Other stakeholder 2 6 0 8
Total 16 20 18 54

Source: GAO survey.

Note: Figures include only respondents that strongly agreed or som