AMERICA’S PLAN CHAPTER 5

SPECTRUM

CHAPTER 5

FEDERAL COMMUNICATIONS COMMISSION | NATIONAL BROADBAND PLAN 73






AMERICA’S PLAN CHAPTER 5

HISTORICALLY, THE FEDERAL COMMUNICATIONS COMMISSION (FCC)'S APPROACH TO ALLOCATING
SPECTRUM has been to formulate policy on a band-by-band, service-by-service basis, typically
in response to specific requests for service allocations or station assignments. This approach
has been criticized for being ad hoc, overly prescriptive and unresponsive to changing market
needs.! Wireless broadband is poised to become a key platform for innovation in the United
States over the next decade. As a result, U.S. spectrum policy requires reform to accommo-
date the new ways that industry is delivering wireless services. These reforms include making
more spectrum available on a flexible basis, including for unlicensed and opportunistic uses.
Given the length of the spectrum reallocation process, these reforms should reflect expectations
of how the wireless world will look 10 years from now. These reforms should ensure that there is

sufficient, flexible spectrum that accommodates growing demand and evolving technologies.

Spectrum policy must be a key pillar of U.S. economic policy. The
contribution of wireless services to overall gross domestic product
grew over 16% annually from 1992-2007 compared with less than
3% annual growth for the remainder of the economy.? Given these
growth rates, wireless communications—and mobile broadband
in particular—promises to continue to be a significant contributor
to U.S. economic growth in the coming decade. Some analysts pre-
dict that within five years more users will connect to the Internet
via mobile devices than desktop personal computers (PCs).?

Disruptive technology transformations happen once every
10 to 15 years. Mobile broadband represents the convergence of
the last two great disruptive technologies—Internet computing
and mobile communications—and may be more transformative
than either of these previous breakthroughs. Mobile broadband
is scaling faster and presents a bigger opportunity. This revolu-
tion is being led not only by domestic wireless carriers, who are
investing billions in network upgrades, but also by American
companies such as Amazon, Apple, Intel, Google, Qualcomm
and numerous entrepreneurial enterprises that export innova-
tion globally.*

RECOMMENDATIONS

Ensure greater transparency concerning spectrum

allocation and utilization

» The FCC should launch and continue to improve a spec-
trum dashboard.

» The FCC and the National Telecommunications and Infor-
mation Administration (NTIA) should create methods for
ongoing measurement of spectrum utilization.
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» The FCC should maintain an ongoing strategic
spectrum plan including a triennial assessment of
spectrum allocations.

Expand incentives and mechanisms to reallocate or

repurpose spectrum

» Congress should consider expressly expanding the FCC’s
authority to enable it to conduct incentive auctions in
which incumbent licensees may relinquish rights in spec-
trum assignments to other parties or to the FCC.

» Congress should consider building upon the success of the
Commercial Spectrum Enhancement Act (CSEA) to fund
additional approaches to facilitate incumbent relocation.

» Congress should consider granting authority to the FCC to
impose spectrum fees on license holders and to NTIA to
impose spectrum fees on users of government spectrum.

» The FCC should evaluate the effectiveness of its secondary
markets policies and rules to promote access to unused and
underutilized spectrum.

Make more spectrum available for broadband within the

next 10 years

» The FCC should make 500 megahertz newly available for
broadband use within the next 10 years, of which 300 mega-
hertz between 225 MHz and 3.7 GHz should be made newly
available for mobile use within five years.

» The FCC should make 20 megahertz available for
mobile broadband use in the 2.3 GHz Wireless Com-
munications Service (WCS) band, while protecting
neighboring federal, non-federal Aeronautical Mobile
Telemetry (AMT) and satellite radio operations.
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» The FCC should auction the 10 megahertz Upper 700
MHz D Block for commercial use that is technically
compatible with public safety broadband services.

» The FCC should make up to 60 megahertz available by
auctioning Advanced Wireless Services (AWS) bands, in-
cluding, if possible, 20 megahertz from federal allocations.

» The FCC should accelerate terrestrial deployment in
90 megahertz of Mobile Satellite Spectrum (MSS).

» The FCC should initiate a rule making proceeding to reallo-
cate 120 megahertz from the broadcast television (TV) bands.

Increase the flexibility, capacity and cost-effectiveness of

spectrum for point-to-point wireless backhaul services

» The FCC should revise Parts 74, 78 and 101 of its rules to
allow for increased spectrum sharing among compatible
point-to-point microwave services.

» The FCC should revise its rules to allow for greater flexibil-
ity and cost-effectiveness in deploying wireless backhaul.

Expand opportunities for innovative spectrum access models

» The FCC, within the next 10 years, should free up a new,
contiguous nationwide band for unlicensed use.

» The FCC should move expeditiously to conclude the TV
white spaces proceeding.

» The FCC should spur further development and deployment
of opportunistic uses across more radio spectrum.

» The FCC should initiate proceedings to enhance
research and development that will advance the science
of spectrum access.

Take additional steps to make U.S. spectrum policy more

comprehensive

» The FCC and NTIA should develop a joint roadmap to iden-
tify additional candidate federal and non-federal spectrum

that can be made accessible for both mobile and fixed wire-
less broadband use, on an exclusive, shared, licensed and/or
unlicensed basis.

» The FCC should promote within the International Tele-
communication Union (ITU) innovative and flexible
approaches to global spectrum allocation that take into
consideration convergence of various radio communication
services and that enable global development of broadband
services.

» The FCC should take into account the unique spectrum
needs of U.S. Tribal communities when implementing the
recommendations in this chapter.

5.1 THE GROWTH OF
WIRELESS BROADBAND

The use of wireless broadband is growing rapidly, primarily in
the area of mobile connectivity, but also in fixed broadband ap-
plications. Key drivers of this growth include the maturation of
third-generation (3G) wireless network services, the develop-
ment of smartphones and other mobile computing devices, the
emergence of broad new classes of connected devices and the
rollout of fourth-generation (4G) wireless technologies such as
Long Term Evolution (LTE) and WiMAX.

3G network services are in full bloom. Data traffic on
AT&T’s mobile network, driven in part by iPhone usage, is
up 5,000% over the past three years,” a compound annual
growth rate of 268%. Verizon Wireless says it, too, has re-
cently experienced substantial data growth in its network.°
According to Cisco, North American wireless networks carried
approximately 17 petabytes per month in 2009,” an amount of
data equivalent to 1,700 Libraries of Congress. By 2014, Cisco
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projects wireless networks in North America will carry some
740 petabytes per month, a greater than 40-fold increase.
Other industry analysts forecast large proportional increases
(see Exhibit 5-A).8

This growth in aggregate traffic is due to increased adoption
of Internet-connected mobile computing devices and increased
data consumption per device. A recent survey of 7,000 U.S. adults
found that smartphone penetration is now at 33% of mobile sub-
scribers across the four largest wireless operators. Penetration
rose steadily over the past several quarters.” These new devices
drive higher data usage per subscriber, as users engage with data-
intensive social networking applications and user-generated
video content. Advanced smartphones, such as the iPhone, and
devices using the Android operating system consume hundreds
of megabytes of data per user per month.'° Laptops using air-
cards consume more than a gigabyte per user per month." To put
these numbers in perspective, Cisco estimates that smartphones
such as the iPhone can generate 30 times more data traffic than
a basic feature phone, and that a laptop can generate many times
the traffic of a smartphone.'

Additionally, experts expect a huge increase in machine-
based wireless broadband communications over the next
several years, as “smart” devices take advantage of the ubiqui-
tous connectivity afforded by high-speed, low-latency, wireless
packet data networks."* While many of these devices, like smart
meters, are expected to consume relatively small amounts of
bandwidth, others, such as wireless-enabled cameras, may
make use of embedded video and other media that could sub-
stantially increase demand for wireless bandwidth. Analysts
predict a shift from one device per person to a world where
“smart” connected devices greatly outnumber human beings.™*
The aggregate impact of these devices on demand for wireless
broadband networks could be enormous.

The rollout of advanced 4G networks using new versions of
LTE and WiMAX technologies will also intensify the impact
on mobile broadband networks. The next generation of mobile
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broadband networks will support higher data throughput rates,
lower latencies and more consistent network performance
throughout a cell site. This will increase the range of applica-
tions and devices that can benefit from mobile broadband
connectivity, generating a corresponding increase in demand for
mobile broadband service from consumers, businesses, public
safety, health care, education, energy and other public sector us-
ers. Most of the major wireless carriers are building or planning
upgrades to 4G technologies (see Exhibit 5-B).

An increase in mobile broadband use raises demand for
other wireless services, such as point-to-point microwave back-
haul and unlicensed networks, to enhance the overall delivery
of broadband. Wireless backhaul transports large quantities of
data to and from cell sites, especially in rural areas. Unlicensed
services such as Wi-Fi and Bluetooth are important comple-
ments to licensed mobile networks and to fixed wireline
networks. Most smartphones available today feature Wi-Fi,
and users increasingly take advantage of this capability inside
homes or businesses where high-speed broadband connectiv-
ity is available. According to a November 2008 report from
AdMob, 42% of all iPhone traffic was transported over Wi-Fi
networks rather than carriers’ own networks.'® Other carri-
ers report similar trends in how their customers use Wi-Fi to
complement cellular service.

Growing Spectrum Needs

The growth of wireless broadband will be constrained if
government does not make spectrum available to enable
network expansion and technology upgrades. In the absence

of sufficient spectrum, network providers must turn to costly
alternatives, such as cell splitting, often with diminishing
returns. If the U.S. does not address this situation promptly,
scarcity of mobile broadband could mean higher prices, poor
service quality, an inability for the U.S. to compete internation-
ally, depressed demand and, ultimately, a drag on innovation.

Exhibit 5-B:

Technology Companies 2009 2010 20M By 2013
Selected Announced - - — -
LTE Verizon Verizon (100 million) | AT&T (start of Verizon
Upgrades to ATST ATST (trials) deployment) (entire network)
the U.S. Mobile MetroPCS Cox (start of
Broadband Cox deployment)
Network (Persons MetroPCS (start of
B deployment)
covered)”
WiIMAX Clearwire/Sprint Clearwire Clearwire OpenRange
OpenRange (30 million) (120 million) (6 million)
Small wireless WISI.’s.
Internet service (2 million)
providers (WISPs)
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The progression to 4G technologies may require appro-
priately sized bands, including larger blocks to accommodate
wider channel sizes. That said, innovative technologies are
emerging that take advantage of narrower slices of spectrum,
and such complementary approaches provide new opportuni-
ties for investment and further technological innovation.

Unlocking the full potential of 4G will require more than
a “re-farming” of existing mobile spectrum and deployment
using recently released spectrum in the 700 MHz, Advanced
Wireless Services (AWS) and 2.5 GHz bands. It cannot focus
solely on “last mile” mobile connectivity, but also needs to ad-
dress other potential network bottlenecks that inhibit speed,
including backhaul and other point-to-point applications.

Additional spectrum is also required to accommodate
multiple providers in a competitive marketplace, including new
entrants and small businesses, as well as to enable wireless ser-
vices to compete with wireline services. The U.S. Department
of Justice (DOJ) aptly summarized: “Given the potential of
wireless services to reach underserved areas and to provide an
alternative to wireline broadband providers in other areas, the
Commission’s primary tool for promoting broadband competi-
tion should be freeing up spectrum.”"”

Spectrum: The Great Enabler

Each of the past three decades has seen a new tranche of
mobile spectrum create successive waves of innovation
and investment.

In 1983, the FCC allocated the spectrum used to build out
the first cellular networks. This spectrum was originally allo-
cated to television channels 70 to 83. Reallocation of the band
effectively gave birth to the mobile industry. The spectrum was
initially used for analog cellular telephone systems. It consti-
tuted the entire spectrum allocation for the cellular industry
for a dozen years.

From 1994 to 2000, the FCC auctioned the Personal
Communications Service (PCS) spectrum, which made mobile
voice communications a mass-market reality and unleashed a
tidal wave of innovation and investment. These auctions more
than tripled the stock of spectrum for commercial mobile radio
services. With spectrum as the catalyst, the mobile industry
profoundly changed during this period:

» The number of wireless providers increased significantly in
most markets.!

» The per-minute price of cell phone service dropped

by 50%."

The number of mobile subscribers more than tripled.?°

Cumulative investment in the industry more than tripled

from $19 billion to over $70 billion.*!

» The number of cell sites more than quadrupled, from
18,000 to over 80,0002

vy
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» Industry employment tripled from 54,000 to over 155,000.%

That same period saw a rapid uptick in the pace of industry
innovation, from the deployment of new wireless technolo-
gies, to the introduction of new services such as Short Message
Service, to the launch of the first nationwide service plans. As
the DOJ explains, “mobile wireless users saw a substantial in-
crease in the variety of pricing plans, lower per-minute prices,
the introduction of newer generations of technology, and new
features and functionality.”**

The past decade has seen new spectrum come online in the
700 MHz, AWS and 2.5 GHz bands, providing a foundation
for the nation’s 4G wireless networks. The history of the 700
MHz band in particular demonstrates the importance of taking
active steps to modernize spectrum policies in anticipation of
future needs. In 2008, the FCC auctioned spectrum in the 700
MHz band, which was reallocated from the ultra high fre-
quency (UHF) television band as part of America’s transition
to digital television (DTV). In 1997, the FCC established a ten
year transition to digital broadcasting. Congress then modified
that to mandate the transition would end when 85% of house-
holds owned digital receivers, a milestone that was difficult to
measure and did not establish a specific deadline. At that time,
this policy did not anticipate the explosion in mobile data that
would begin a decade later; but in an effort to ensure a timely
transition, Congress eventually accelerated the transition to
20009. In hindsight, setting a definitive transition date unlocked
tremendous value for consumers and service providers. The
auction garnered over $19 billion, and the spectrum is likely to
provide a launch pad for two of the largest 4G network deploy-
ments in the coming years.

The Importance of Spectrum Flexibility
The current spectrum policy framework sometimes impedes
the free flow of spectrum to its most highly valued uses. The
federal government, on behalf of the American people and
under the auspices of the FCC and NTIA, retains all property
rights to spectrum.? In several instances, both agencies assign
large quantities of spectrum to specific uses, sometimes tied to
specific technologies. In some cases, this approach is appropri-
ate to serve particular public interests that flexible use licenses
and market-based allocations alone would not otherwise sup-
port. However, because mission needs and technologies evolve,
there must be a public review process to ensure that decisions
about federal and non-federal use that may have worked in the
past can be revisited over time. In general, where there is no
overriding public interest in maintaining a specific use, flex-
ibility should be the norm.

In the case of commercial spectrum, the failure to re-
visit historical allocations can leave spectrum handcuffed to
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particular use cases and outmoded services, and less valu-

able and less transferable to innovators who seek to use it for
new services. The market for commercial, licensed spectrum
does not always behave like a typical commodities market.
Commercially licensed spectrum does not always move
efficiently to the use valued most highly by markets and con-
sumers. For example, a megahertz-pop may be worth a penny in
one industry context and a dollar in another. Legacy “command
and control” rules, high transaction costs and highly fragment-
ed license regimes sometimes preserve outmoded band plans
and prevent the aggregation (or disaggregation) of spectrum
into more valuable license configurations.

Flexibility of use enables markets in spectrum, allowing in-
novation and capital formation to occur with greater efficiency.
More flexible spectrum rights will help ensure that spectrum
moves to more productive uses, including mobile broadband,
through voluntary market mechanisms.

Spectrum flexibility, both for service rules and license trans-
fers, has created enormous value. For example, the combined
book value of flexible-use licenses held by the four national
wireless providers, reflecting the prices paid at auction as well
as in mergers and other corporate transactions, is over $150
billion.?° Some economists estimate that the consumer welfare
gains from spectrum may be 10 times the private value to the
spectrum holder.?” If this rule of thumb is true, it suggests that
the social value of licensed mobile radio spectrum alone in the
United States is at least $1.5 trillion.

The process of revisiting or revising spectrum allocations
has historically taken 6-13 years, as described in Exhibit 5-C.
Deploying networks adds still more time. Therefore, the FCC
must maintain a forward-looking perspective as it evaluates
reallocations or other rule changes that will make more spec-
trum available for broadband. In general, a voluntary approach
that minimizes delays is preferable to an antagonistic process
that stretches on for years. However, the government’s ability
to reclaim, clear and re-auction spectrum (with flexible use
rights) is the ultimate backstop against market failure and is an
appropriate tool when a voluntary process stalls entirely.

While flexibility in spectrum use is valuable, flexibility in
access to spectrum can be just as important. Creating ways
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to access spectrum under a variety of new models, including
unlicensed uses, shared uses and opportunistic uses, increases
opportunity for entrepreneurs and other new market entrants
to develop wireless innovations that may not have otherwise
been possible under licensed spectrum models. In particular,
unlicensed uses—which are technically not allocations per se—
have enabled innovation in devices at the “edge” of the network.
The spectrum novelties of today may become the predominant
network technologies of tomorrow. Therefore, allowing techno-
logically flexible access to spectrum is an essential innovation
policy that the FCC should continue to develop.

With all of these considerations in mind, the U.S. govern-
ment should take several actions to address urgent broadband
spectrum needs.

5.2 ENSURING GREATER
TRANSPARENCY
CONCERNING
SPECTRUM ALLOCATION
AND UTILIZATION

Spectrum policy starts with transparency—disclosure about
spectrum allocations, licensing and utilization. Transparency
further increases the quality of policymaking by allowing
outside parties—including citizens, companies, other gov-
ernment agencies and investors—to engage in the allocation
process on an ongoing basis. The FCC and NTIA should
create a system for greater transparency on spectrum alloca-
tion and utilization.

In the 1990s, the FCC began keeping electronic records of
radio licenses and making this information available online.
For example, the Universal Licensing System contains data
on approximately two million licenses for over 30 different
radio services. Nonetheless, it is difficult for stakeholders and
the public to access and use these data. Much of the currently

‘hit =_(
E)‘Chlblt J (/ Band First Step Available for Use Approximate Time Lag
Time Required
, ) Cellular (Advanced Mobile Phone System) 1970 1981 T years
Historically to
Reallocate PCS 1989 1995 6 years
Spectrum Educational Broadband Service 1996 2006 10 years
P (EBS)/Broadband Radio Service (BRS)
700 MHz 1996 2009 13 years
AWS-1 2000 2006 6 years
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available information on spectrum resides in multiple “silos”
requiring expert knowledge and interpretation. The complex-
ity of the system and the resulting lack of transparency and
usability create impediments to public policy and limit the
emergence of new technologies that could employ such data to
optimize use of the spectrum automatically.

RECOMMENDATION 5.1: The FCC should launch and con-
tinue to improve a spectrum dashboard.

Concurrent with the National Broadband Plan, the FCC
is launching a beta release of a spectrum dashboard.?® This
Internet-based software enables user-friendly access to infor-
mation regarding spectrum bands and licenses, including those
that may be suitable for wireless broadband deployment. The
initial version includes general information about non-federal
use of spectrum bands in the range of 225 MHz to 3.7 GHz as
well as more detailed information about bands of particular
relevance to broadband.*

The spectrum dashboard will allow users to browse spectrum
bands more easily, search for spectrum licenses, produce maps and
download raw data for further analysis. For the first time, through
asingle FCC portal, users may access basic information on licenses
(e.g., licensee name, contact information, frequency bands) as well as
descriptions of allocations. Further, the dashboard includes informa-
tion not previously available through the FCC website, such as the
capability to search for licenses based on commonly recognizable
names of companies (e.g., AT&T, T-Mobile, Verizon, etc.) and the
amount of spectrum held by licensees on a county-by-county basis
for many types of licenses. The screen shot below is illustrative of the
spectrum dashboard user interface (see Exhibit 5-D).

The FCC should continue to improve and augment this

spectrum dashboard over time, adding more comprehensive
data on all bands, including commercial, state and local alloca-
tions within one year of the initial launch. ** The FCC should
also implement ongoing improvements to the database that
will assist in spectrum policy planning and decision making,
promote a robust secondary market in spectrum and improve
communications services in all areas of the U.S., including
rural, underserved and Tribal areas. Simultaneously, NTTA
should develop similar information on federal spectrum opera-
tions.® This information should be made accessible through
common links, with the intent of providing users a comprehen-
sive view of combined FCC and NTIA information.

RECOMMENDATION 5.2: The FCC and the National
Telecommunications and Information Administration
(NTIA) should create methods for ongoing measurement
of spectrum utilization.

To assist in understanding how, where and when spectrum
resources are being used, the FCC and NTIA should develop
scientific, statistically valid methods to measure and report the
utilization of spectrum bands between 225 MHz and 3.7 GHz.**
Some studies of spectrum utilization suggest that spectrum
goes unused in many places much of the time, although critics
assert that larger-scale studies are needed to draw more defini-
tive conclusions.?® More systematic measurement methods
would help to provide a fact base that can inform policymaking,
when combined with other forms of analysis.?*

In the United Kingdom, the independent regulator Ofcom
commissioned a study that provided a wealth of insights about
spectrum utilization, and demonstrated the practicality of
large-scale spectrum measurement.® An equivalent study,

Browse non-federal spectrum bands by entering a frequency range, selecting one or more tags or by using

o use the graphical tool, diick in a box to display the range of frequencies for the service(s) or clickinaboxand _
drag your cursor to select a wider range of frequencies. The frequencies will appear in the Frequency Range box.“®°™

Federal Use Onl
Federal Use Only

Exhibit 5-D:
The Spectrum Browse Spectrum Bands (225 MHz - 3700 MHz)
Dashboard: An
. Frequency Range: Select Using Frequency Band:
Interactive Tool L Jel lme Select Using Frequency Band:
fOr BrOWSing Frequency Purpose (Tags): the graphical tool.
Select Tags:
Spectrum Bands Broadband.
Fixed Wireless
Mobile Radio
Personal Use
Phone
Radar
Radio
Safety of Life
Satellite
Television
g
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b
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scaled to the larger scope of U.S. geography, would cost ap-
proximately $10-$15 million, and would provide insight into
the utilization of spectrum resources with trillions of dollars of
social value. Spectrum measurement for this study could use
inexpensive frequency scanners installed on postal trucks or
other fleet vehicles.

Information on spectrum utilization should be updated an-
nually to provide an accurate snapshot of current use. Results
should be made available to the public as an additional layer in
the spectrum dashboard.

RECOMMENDATION 5.3: The FCC should maintain an on-
going strategic spectrum plan including a triennial assess-
ment of spectrum allocations.

The recommendations in this chapter form the nucleus of a
plan to ensure that spectrum is allocated to support the growth
of broadband services and to accommodate new technologies
that deliver it. Of course, every plan must evolve to accommo-
date new circumstances. Therefore, the FCC should maintain
and continually update a strategic spectrum plan. Furthermore,
the FCC should regularly refresh its analysis of the spectrum
market with an assessment of the supply, usage and demand
for spectrum, including potential sources of new spectrum.
This assessment will draw on data collected from the spectrum
dashboard and from spectrum measurement and utilization
efforts, as described above in Recommendations 5.1 and 5.2,
respectively. The spectrum assessment should be published
every three years and should include an assessment of available
spectrum and metrics by which to measure potential realloca-
tion to alternative uses.

5.3 EXPANDING
INCENTIVES AND
MECHANISMS TO
REALLOCATE OR
REPURPOSE SPECTRUM

The FCC has a variety of methods to manage spectrum pursu-
ant to its authority under the Communications Act. In recent
years, Congress has enhanced the FCC’s spectrum management
abilities by providing additional tools to promote more effec-
tive use of spectrum.

For instance, Congress enabled the FCC to develop proce-
dures for assigning hundreds of megahertz more quickly and
efficiently by providing the Commission with auction authority
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in 1993.%° In 2004, with passage of the CSEA, Congress gave the
FCC a powerful mechanism to encourage incumbent federal
users to clear spectrum bands so that reallocated spectrum can
be made available for commercial use.?”

While these tools have served their purpose, they may
prove insufficient for the spectrum policy challenges ahead.
The broadband spectrum needs of the U.S. are growing as it
is becoming more difficult to identify large swaths of spec-
trum—both federal and commercial—that can be reclaimed for
auction. In many cases, the traditional auction model is likely
to remain the preferred approach. Increasingly, however, the
FCC will find itself looking for new ways to move spectrum to
more productive uses. Given the practical challenges of real-
location, the FCC needs to create new incentives for incumbent
licensees to yield to next-generation users.

RECOMMENDATION 5.4: Congress should consider expressly
expanding the FCC’s authority to enable it to conduct in-
centive auctions in which incumbent licensees may relin-
quish rights in spectrum assignments to other parties or to
the FCC.

FCC spectrum licensees often possess certain rights and
expectations that can make it difficult, in practice, for the FCC
to reclaim and re-license that spectrum for another purpose.
Contentious spectrum proceedings can be time-consuming,
sometimes taking many years to resolve, and incurring signifi-
cant opportunity costs. One way to address this challenge is
by motivating existing licensees to voluntarily clear spectrum
through incentive auctions. Congress should grant the FCC
authority to conduct incentive auctions to accelerate produc-
tive use of encumbered spectrum.

Incentive auctions can provide a practical, market-based
way to reassign spectrum, shifting a contentious process to
a cooperative one. In an incentive auction, incumbents re-
ceive a portion of the proceeds realized by the auction of their
spectrum licenses. This sharing of proceeds creates appro-
priate incentives for incumbents to cooperate with the FCC
in reallocating their licensed spectrum to services that the
market values more highly. A market-based mechanism—an
auction—determines the value of the spectrum; market-based
incentives, such as a share of the revenue received, encourage
existing licensees to participate, accelerating the repurposing
of spectrum and reducing the cost. Incentive auctions can be
especially useful where fragmentation of spectrum licenses
makes it difficult for private parties to aggregate spectrum in
marketable quantities.

Incentive auctions can come in different forms. For ex-
ample, in a “two-sided” auction, the FCC could act as a
third-party auctioneer for the private exchange of spectrum
between willing sellers and buyers, similar to a fine art auction.
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Alternatively, the FCC could offer a revenue-sharing enhance-
ment to the existing spectrum auction system, in which some
portion of revenues generated by an auction are shared be-
tween the U.S. Treasury and incumbent licensees who agree to
relinquish their licenses.?

Incentive auctions present a more efficient alternative to
the FCC’s overlay auction authority, in which the FCC auc-
tions encumbered overlay licenses and lets the new overlay
licensees negotiate with incumbents to clear spectrum. These
piecemeal voluntary negotiations between new licensees and
incumbents introduce delays as well as high transaction costs
as new licensees contend with holdouts and other bargaining
problems. Anticipating these delays and negotiating costs, bid-
ders typically pay significantly less for encumbered spectrum.
The value of spectrum that must be cleared through such a
voluntary process is reduced even more by uncertainty about
the final cost of clearing.

Although sharing auction proceeds through incentive auc-
tions means that some funds paid for spectrum will not go to
the U.S. Treasury, incentive auctions should have a net-positive
revenue impact for a variety of reasons: accelerated clearing,
more certainty about costs, and the ability to auction adjacent
spectrum that, due to technical rules, is not currently licensed.*

RECOMMENDATION 5.5: Congress should consider building
upon the success of the Commercial Spectrum Enhance-
ment Act (CSEA) to fund additional approaches to facili-
tate incumbent relocation.

The CSEA encourages federal incumbents to clear spectrum
not being put to its most productive use and facilitates the
updating of agency networks for enhanced broadband capabili-
ties.** The CSEA establishes a Spectrum Relocation Fund to
reimburse federal agencies operating on certain frequencies
that have been reallocated to non-federal use.* With certain
revisions, CSEA could become an even more effective tool for
relocating federal incumbents from reallocated spectrum and
for developing technological advances that will enable future
reallocations of federal spectrum for wireless broadband.

The CSEA funding mechanism was first utilized in con-
nection with the auction of former federal spectrum in the
AWS-1 auction, which concluded in September 2006. The
auction proceeds attributable to the former federal spectrum
amounted to $6.85 billion, or half of the total net winning bids
of $13.7 billion. The relocation costs totaled approximately
$1 billion.*? The auction’s proceeds thus surpassed relocation
costs by nearly $6 billion. At the same time, federal incumbents
received modernized systems in other frequency bands. The
experience of AWS-1 and CSEA proves that relocation can be a
win-win-win: for incumbents, for the U.S. Treasury, and, most
importantly, for the American public, which benefits from

increased access to the airwaves.

Congress should consider improving the CSEA to ensure
that a full range of costs are covered to provide federal agen-
cies adequate incentives and assistance, including up-front
planning, technology development and staffing to support
the relocation effort. Further, agencies should be compen-
sated for using commercial services and non-spectrum-based
operations, in addition to dedicated spectrum-based system
deployments. In particular, Congress should revise the CSEA to
provide for payments of relocation funds to federal users that
vacate spectrum and make use of commercial networks instead
of alternative dedicated federal spectrum. Expanding the defi-
nition of reimbursable costs to include a federal incumbent’s
costs incurred to obtain telecommunications services from
another existing network will promote agency use of shared
commercial infrastructure, thereby freeing federal spectrum to
be licensed for broadband deployment.

RECOMMENDATION 5.6: Congress should consider granting
authority to the FCC to impose spectrum fees on license
holders and to NTIA to impose spectrum fees on users of
government spectrum.

In many spectrum bands, the government issues exclusive
flexible use licenses that allow licensees to choose what ser-
vices to offer and to transfer, lease or subdivide their spectrum
rights.*® Many spectrum licensees, however, have inflexible
licenses that limit the spectrum to specific uses. These licens-
ees do not incur opportunity costs for use of their spectrum;
therefore, they are not apt to receive market signals about new
uses with potentially higher value than current uses. The result
can be inadequate consideration of alternative uses, artificial
constraints on spectrum supply and a generally inefficient al-
location of spectrum resources.

One way to address these inefficiencies is to impose a fee on
spectrum, so that licensees take the value of spectrum into ac-
count.** Congress should grant the FCC and NTIA authority to
impose spectrum fees, but only on spectrum that is not licensed
for exclusive flexible use.*

Fees may help to free spectrum for new uses such as broad-
band, since licensees who use spectrum inefficiently may
reduce their holdings once they bear the opportunity cost of
spectrum. As the Government Accountability Office noted in
a 2006 report to Congress, administrative fees “promote the
efficient use of spectrum by compelling spectrum users to
recognize the value to society of the spectrum that they use.

In other words, these fees mimic the functions of a market.”#¢
However, it is not clear that the FCC and NTIA at present have
authority to impose such fees.*”

How best to set spectrum fees is a complex question. To be
fully effective, fees should reflect the value of the spectrum
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Administrative Incentive
Pricing (AIP) in the United
Kingdom

The U.K. has adopted a
user fee system called AIP for
commercial and government
spectrum, including some held
by the U.K. Ministry of De-
fence.*® A recent Ofcom review
of the AIP program concluded
that AIP is meeting its objec-
tive of providing signals about
market value to spectrum users
so that they have an incentive

to make optimal use of their
spectrum.*® By making the
value of spectrum more salient,
this pricing system has had its
intended impact on govern-
ment spectrum holders—mili-
tary holders in particular. For
example, spectrum costs are
now included in business cases
for major programs, long-term
spectrum need plans are
developed, and some unneeded
spectrum has been transferred
to other uses.*°

in its best feasible alternative use, i.e., the opportunity cost.
The prices observed from the auction of licenses for compa-
rable spectrum are one indicator, but are imprecise due to

differences in the technical characteristics, rules, interfer-

ence environment and temporal variations in the supply and

demand of the spectrum being compared. Recognizing these
uncertainties, Ofcom has followed a practice of first setting
low fees and then raising them gradually over time in response
to observed changes in usage patterns (see Box 5-1). This is a
prudent approach that gives users time to adjust to administra-

tive pricing levels.

In addition, a different approach to setting fees may be ap-
propriate for different spectrum users. A fee system must avoid
disrupting public safety, national defense, and other essential
government services that protect human life, safety, and prop-
erty and must account for the need to adjust funding through
what can be lengthy budgetary cycles.

This year, the Obama Administration requested that

Congress grant the FCC authority to impose spectrum fees. The
Bush Administration made similar requests from 2001 to 2008.5!
Congress should grant this authority to the FCC and to NTIA.

RECOMMENDATION 5.7: The FCC should evaluate the ef-
fectiveness of its secondary markets policies and rules to
promote access to unused and underutilized spectrum.
Secondary markets provide a way for some network pro-
viders to obtain access to needed spectrum for broadband
deployment. While the FCC currently has rules that enable
secondary markets, the record is mixed. Some public comments

maintain that market-based policies have enabled a wide vari-
ety of entities, including non-nationwide providers, to obtain
access to spectrum.®? Others contend that unused or underuti-
lized spectrum is not being made available to smaller providers,
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especially in rural areas where spectrum goes unused.” To
ensure that secondary markets are functioning effectively, the
FCC should identify and address barriers to more productive
allocation and use of spectrum through secondary markets. The
FCC should complete its assessment of potential barriers by
the end of 2010.

The goal of the FCC’s current secondary market policies is
to eliminate regulatory barriers that might hinder access to,
and permit more efficient use of, valuable spectrum resourc-
es.”* The FCC has expressed concern that existing licensees
may not fully utilize or plan to utilize the entire spectrum
assigned to them; as a result, a substantial amount of spectrum
may be underused, especially in rural areas.>®

The FCC’s policies and rules permit a variety of secondary
market transactions: license transfers and assignments, parti-
tioning and disaggregation of licenses, and spectrum leasing.>
The FCC significantly streamlined the processing of lease
transactions in 2003 and 2004.” The spectrum leasing policies
also permit dynamic leasing arrangements that enable licens-
ees and spectrum lessees to share use of the same spectrum.
These arrangements take advantage of more sharing technolo-
gies that are possible as a result of innovations and advanced
technologies such as cognitive radios.”®

Preliminary analyses establish that there have been thou-
sands of secondary-market transactions involving mobile
broadband licenses over the last several years. These have
included license transfers, including partitioning and dis-
aggregation, and spectrum leases,*” thus providing some
evidence that the FCC’s policies have enabled “spectrum to
flow more freely among users and uses,” as envisioned in the
Commission’s Secondary Markets Policy Statement.®°

Despite this activity, the pressing spectrum requirements of
broadband necessitate the need for a second look. In particular,
the FCC should examine additional positive incentives that
may assist in the development of secondary markets, such as
reducing secondary market transaction costs like lease fil-
ing costs, and encouraging and facilitating the use of dynamic
spectrum leasing arrangements that harness emerging technol-
ogies. The FCC should also consider a more systematic set of
incentives, both positive and negative, to ensure productive use
of spectrum to address broadband gaps in underserved areas.
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5.4 MAKING MORE
SPECTRUM AVAILABLE
WITHIN THE NEXT

10 YEARS

RECOMMENDATION 5.8: The FCC should make 500 mega-
hertz newly available for broadband use within the next 10
years, of which 300 megahertz between 225 MHz and 3.7
GHz should be made newly available for mobile use within
five years.

In order to meet growing demand for wireless broadband services,
and to ensure that America keeps pace with the global wireless revo-
lution, 500 megahertz should be made newly available for mobile,
fixed and unlicensed broadband use over the next 10 years. This spec-
trum would be made available for a variety of licensed and unlicensed
flexible commercial uses, as well as to meet the broadband needs of
specialized users such as public safety, energy, educational and other
important users. Of this amount, 300 megahertz between 225 MHz
and 3.7 GHz should be made available for mobile flexible use within
five years. The timeline in Exhibit 5-E illustrates a schedule of actions
that would fulfill this latter goal.

In the bands below 3.7 GHz, 547 megahertz is currently
licensed as flexible use spectrum that can be used for mobile
broadband.®® Of this amount, the Cellular and PCS bands com-
pose 170 megahertz and represent the most intensively used
spectrum today. The majority of the remaining 377 megahertz
was auctioned or rebanded within the past six years and is just
now coming online for mobile broadband deployment. This
latter portion brought more than a three-fold increase in total
spectrum for mobile services and provides a “runway” for the
launch of next-generation mobile broadband services.

Looking ahead, operators, regulators and others have at-
tempted to forecast the amount of spectrum that will be needed.
Given current trends and future uncertainty, virtually all the
major players in the wireless industry have stated on the record
that more spectrum is needed.®* Estimates range from 40 to 150
megahertz per operator.®® In a recent public filing, CTIA summed
up the industry-wide need to be approximately 800 megahertz.°

Several international organizations have also issued esti-
mates, which vary widely. The ITU released an analysis in 2006
predicting that the total amount of spectrum needed to support
mobile broadband in developed countries like the U.S. would be
1,300 megahertz by 2015 and up to 1,720 megahertz by 2020.%”
In the UK., Ofcom commissioned an analysis of potential
spectrum shortages. In the longer term, Ofcom believes that
“improvements in spectral efficiency and the move to higher
density network architectures will provide sufficient capacity
to handle most high-end predictions of future demand.” Still,
Ofcom warns that “there could still be some limitations due to
pressure on spectrum in the 2020 timeframe.”%®

Spectrum forecasts all incorporate a range of assumptions
about future network capacity. Demand is difficult to predict
due to uncertainties about future devices and user behavior.
Supply is also difficult to predict since new technologies can
change underlying operating costs, and access to key inputs like
backhaul and tower sites can be limited by regulatory and other
barriers (see Chapter 6).

In addition, bandwidth supply and demand are co-depen-
dent. More bandwidth begets more data-intensive applications
which begets a need for more bandwidth. Indeed, it is this virtu-
ous cycle that has made broadband an innovation growth engine
over the past decade—but also makes forecasting difficult.

The forecast of a need to make 300 megahertz available by
2015 reflects a set of reasonable assumptions about the evo-
lution of supply and demand for mobile bandwidth and the
resulting cost impact to service providers and their customers.

i)cczlobnlz fo Band e Adiismard i Megahertz Ma%erc;’:\;abifnbclie for Terrestrial
Timeline to Fulfill WCS 2010—Order 20
300 Megahertz AWS 2/3¢1 2010—Order 60
Goal by 2015 20T1—Auction
D Block 2010—Order 10
2011—Auction
Mobile Satellite Services (MSS) 2010—L-Band and Big LEO Orders 90
2011—S-Band Order
Broadcast TV®2 2011—Order 120
2012/13—Auction
2015—Band transition/clearing
Total 300
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On the demand side, the forecast considers the impact of smart-
phones, wireless substitution in broadband, and traffic forecasts
by industry experts, all of which incorporate the impact of new
applications such as streaming video and cloud computing. On
the supply side, the forecast considers expected increases in
spectral efficiency from new technologies and increased spatial
reuse of spectrum. The forecast also considers the inherent
fragmentation in usable channels that is a byproduct of prior
spectrum allocations and assignments to competing providers.
The forecast suggests that demand growth is likely to outpace
advances in technology and network deployment.

Although increased spectrum demands are primarily an
urban phenomenon, several factors point to the need to make
spectrum available nationwide. A national footprint improves
carriers’ cost structure, particularly in rural areas, by allowing
the use of the same network equipment on a nationwide basis.
Additionally, especially for highly propagating lower bands,
increased availability of spectrum provides sufficient capacity
to serve very large rural areas with a single cell, thereby further
reducing the cost of rural deployments.

Three considerations further support the 300 megahertz
goal. First, the accelerating nature of industry analyst demand
forecasts makes clear that it is not a question of if'the U.S. will
require 300 megahertz of spectrum for mobile broadband, but
when. Second, the use of flexible mechanisms such as incen-
tive auctions to meet the need for more spectrum ensures
that the market will self-correct if the forecast proves to be
inaccurate. If the U.S. needs more than 300 additional mega-
hertz for mobile broadband, prices for spectrum will go up
and market mechanisms will help move spectrum to mobile
broadband use. On the other hand, if the market demands less
than that amount, prices may fall and less bandwidth will be
made available for mobile broadband. Third, because there are
ways to free up spectrum by delivering existing services more

Exhibit 5-F: 377 MHz 547 MHz
Spectrum Baseline Other
23MHz | 700 MHz
70 MHz
AWS1
90 MHz
EBS/BRS
194 MHz GD
170 MHz
Cellular
50 MHz
PCS
120 MHz
Before 2006 Since 2006 Total
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efficiently (rather than eliminating them altogether), the risk
of overestimating spectrum needs is much lower than the risk
of underestimating them.

This discussion focuses on availability of spectrum for mo-
bile broadband. The FCC has a number of tools at its disposal
to make spectrum usable for broadband, including changing
allocations and modifying service, technical and auction rules.
For some bands, reallocation may be the appropriate action.
However, for others, reallocation may not be practical given
international agreements and other constraints. In these situ-
ations, making spectrum available for broadband means taking
steps appropriate to the specific circumstances of individual
bands. It means working within the authority of the FCC or
NTIA to remove legacy constraints that limit the usefulness of
a band for appropriate broadband services and applications.

Increasing spectrum availability does not necessarily
imply a traditional spectrum auction. In instances where the
government is able to reclaim spectrum, a traditional auction
will be the most appropriate and efficient method of realloca-
tion. In other cases, the most expedient path to repurposing
spectrum to broadband may be to use incentive auctions or
to take other steps to energize the secondary markets for a
particular band.

Ultimately, the cost of not securing enough spectrum may be
higher prices, poorer service, lost productivity, loss of competi-
tive advantage and untapped innovation. It would not be wise
for America to bet its mobile future on a strategy of “demand
reduction.” As noted above, it can take many years to make
spectrum available for new uses. With only 50 megahertz cur-
rently in the FCC pipeline, now is the time to act. Specifically,
the following spectrum bands should be prioritized for reallo-
cation or other rule changes in order to make progress toward
the five-year, 300-megahertz goal.

RECOMMENDATION 5.8.1: The FCC should make 20 mega-
hertz available for mobile broadband use in the 2.3 GHz
Wireless Communications Service (WCS) band, while
protecting neighboring federal, non-federal Aeronautical
Mobile Telemetry (AMT) and satellite radio operations.

The Commission established the 2.3 GHz WCS band in
1997.° At that time, the FCC adopted strict operating param-
eters to protect operations in the adjacent Satellite Digital
Audio Radio (SDARS) band. Certain WCS technical rules,
particularly the out-of-band emission (OOBE) limits, largely
preclude the provision of mobile broadband services in the
spectrum. Based on an extensive record,” the FCC should
revise certain technical rules, including the WCS OOBE limits,
to enable robust mobile broadband use of the 2.3 GHz WCS
spectrum, while protecting federal, non-federal AMT and satel-
lite radio operations in the neighboring SDARS band.
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Since the FCC first auctioned the WCS spectrum in 1997,
anumber of new and robust wireless telecommunications
technologies have been successfully introduced, including
Time Division Duplex and Orthogonal Frequency Division
Multiplexing” technologies. Such dynamic technologies,
coupled with the exploding demand for broadband services,
suggest that the WCS spectrum may provide fertile ground
for the provision of high-value mobile broadband services to
the public. The same frequency band is currently being used
in South Korea and other countries to deploy mobile WiMAX
service today. Accordingly, the FCC should accelerate efforts
to ensure that the WCS spectrum is used productively for the
benefit of all Americans.

RECOMMENDATION 5.8.2: The FCC should auction the

10 megahertz Upper 700 MHz D Block for commercial

use that is technically compatible with public safety broad-
band services.

The FCC should auction the Upper 700 MHz D Block for
commercial use with limited technical requirements that
would ensure technical compatibility between the D Block
and the adjacent public safety broadband spectrum block and
would enable, but not obligate, the licensee to enter into a
spectrum-sharing partnership with the neighboring Public
Safety Broadband Licensee (PSBL). Due to its favorable propa-
gation characteristics and the emergence of a 4G technology
ecosystem in the 700 MHz band, the D Block is likely to have
high value for the delivery of commercial mobile broadband
services. Our recommendation is intended to unlock this value
while supporting the simultaneous development of public
safety broadband capability through equipment development,
roaming and priority access, pursuant to the recommendations
described in Chapter 16.

The D Block consists of 10 megahertz (2x5 megahertz) that
did not receive a winning bid in the 700 MHz auction held in
2008. The original rules required the D Block licensee to enter
into a public-private partnership with the PSBL to build a
public safety broadband network. The absence of meaningful
bidding activity indicated that the public safety obligations as
designed were not commercially viable. The approach recom-
mended in Chapter 16 would allow for a voluntary partnership
between public safety broadband spectrum holders and com-
mercial partners, including the D Block licensee(s). Limited
technical requirements on the D Block can help maximize the
number of partners available to public safety, while also maxi-
mizing the commercial potential of the spectrum.

Specifically, the D Block should be auctioned with the fol-
lowing rules:

» The D Block licensee(s) must use a nationally standardized
air interface. The emerging consensus in the public safety
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community is that the LTE family of standards is most ap-
propriate.”? A standardized air interface will ensure that the
D block will be technically capable of supporting roaming
and priority access by public safety users of the neighboring
public safety broadband block.

» The FCC should initiate a proceeding to enable authorized
state, local and federal public safety users to have rights to
roaming and priority access for broadband service on com-
mercial networks subject to compensation, as described in
Chapter 16. Before the D Block is auctioned, it must be clear
that D Block licensee(s) are required to provide such roam-
ing and priority access to public safety users.

» D Block licensee(s) must develop and offer devices that operate
both on the D Block and the neighboring public safety broadband
block, with a path toward scale production of components and de-
vices that can utilize both blocks, in order to stimulate the public
safety broadband equipment “ecosystem.””?

» The D Block license should be subject to commercially
reasonable buildout requirements. The Commission should
also consider the use of incentives to promote additional
deployment by the D Block licensee(s) for the benefit of
rural citizens and for public safety agencies.

The FCC should promptly take steps needed to implement
these recommendations.

RECOMMENDATION 5.8.3: The FCC should make up to

60 megahertz available by auctioning Advanced Wireless
Services (AWS) bands, including, if possible, 20 megahertz
from federal allocations.

The FCC should move expeditiously to resolve the future of
the spectrum already allocated for AWS. The AWS-2 and AWS-
3 allocations consist of the following bands:

» AWS-2 “H” Block. Total of 10 megahertz at 1915-1920 MHz
paired with 1995-2000 MHz.

» AWS-2 “J” Block. Total of 10 megahertz at 2020-2025 MHz
paired with 2175-2180 M Hz.

» AWS-3 Band. Twenty megahertz unpaired at 2155-
2175 MHz.

The FCC proposed rules for AWS-2 spectrum in 2004 and
sought comment on AWS-3 spectrum in 2007. Potential synergies
exist between the AWS-3 band and spectrum currently allocated
to federal use at 1.7 GHz. There are a number of countries that
have allocated spectrum in the 1710-1780 MHz band for commer-
cial use™ and devices already exist in the international market for
that spectrum. Consequently, pairing the AWS-3 band with spec-
trum from the 1755-1780 MHz band has the potential to bring
benefits of a global equipment ecosystem to this band.

NTIA, in consultation with the FCC, should conduct an
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analysis, to be completed by October 1, 2010, of the possibil-
ity of reallocating a portion of the 1755-1850 MHz band to
pair with the AWS-3 band. NTIA has commented that, “the
Administration supports exploring both commercial and govern-
ment spectrum available for reallocation.”” If there is a strong
possibility of reallocating federal spectrum to pair with the AWS-
3 band, the FCC, in consultation with NTIA, should immediately
commence reallocation proceedings for the combined band. If, at
the end of this inquiry, there is not a strong possibility of real-
location of federal spectrum, the FCC should proceed promptly
to adopt final rules in 2010 and auction the AWS-3 spectrum on a
stand-alone basis in 2011.

The AWS-2 “J” block also has potential synergies with AWS-
3 and with the adjacent MSS S-Band. If developments in those
other bands warrant, the FCC should integrate the J Block into
one or the other of the band plans in order to maximize the
broadband potential of the spectrum. For example, it may make
sense to group the J Block with contiguous S-Band spectrum
if the AWS-3 band is paired with federal spectrum, or to group
the J Block with the AWS-3 band if there is no reallocation of
federal spectrum.

RECOMMENDATION 5.8.4: The FCC should accelerate
terrestrial deployment in 90 megahertz of Mobile Satellite
Spectrum (MSS).

The FCC should build on past efforts to enable terrestrial
deployment in MSS bands. The MSS allocation consists of
a significant amount of bandwidth with propagation char-
acteristics suitable for mobile broadband. The FCC should
take actions that will optimize license flexibility sufficient to
increase terrestrial broadband use of MSS spectrum, while
preserving market-wide capability to provide unique mission-
critical MSS services.

MSS is a radio communication service involving transmission
between mobile earth stations and one or more space stations.
MSS can provide mobile communications, from a handheld device
such as a smartphone, in areas where it is difficult or impossible to
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provide coverage using terrestrial base stations, such as in remote
or rural areas and non-coastal maritime regions, and at times when
coverage may be unavailable from terrestrial-based networks, such
as during hurricanes and other natural disasters. For this reason,
MSS has a unique role in our communications infrastructure, and
the preservation of sufficient spectrum for MSS incumbent users is
important for ensuring continuity of mission-critical communica-
tions services.

The FCC first allocated spectrum for MSS in 1986. Since
then, the Commission has allocated spectrum in four bands
to MSS: the Little LEO Band, the L-Band, the S-Band, and the
Big LEO band. The latter three MSS bands are capable of sup-
porting broadband service, and several public comments have
identified MSS as a potential focal point for a broadband spec-
trum strategy.”® Exhibit 5-G provides a snapshot of the current
broadband-capable MSS bands.

The FCC adopted rules in February 2003 that allow MSS
operators to construct and operate Ancillary Terrestrial
Components (ATCs) in their licensed spectrum. Although
satellites permit nationwide coverage, satellite links are limited
without line-of-sight transmission, particularly in urban areas
and inside buildings. The ATC rules allow MSS providers to
deploy terrestrial networks to enhance coverage in areas where
the satellite signal is attenuated or unavailable.

When it enacted the ATC rules, the FCC stated that it would
“authorize MSS ATC subject to conditions that ensure that the
added terrestrial component remains ancillary to the principal
MSS offering.”” In this regard, the FCC adopted gating criteria
that require MSS operators to satisfy certain requirements
prior to using ATC. Specifically, the FCC requires MSS licens-
ees to provide substantial satellite service, including satisfying
geographic and temporal coverage requirements, maintaining
spare satellites, and offering commercial service to the public
for a fee. In addition, MSS licenses must integrate MSS and
ATC services, including, notably, a requirement that all ATC
handsets must have a satellite communications capability.

No licensee is operating a live commercial ATC network at

Thit 5_(.
Exhibit 5-G: Bandwidth Usable for
Broadband- MSS Band Allocated Bandwidth Terrestrial Broadband Licensees Subscribers””
Capable MSS L-band Two 34-megahertz 40 megahertz SkyTerra 18,235
Bands blocks at 1525-1559
MHz, 1626.5-1660.5 Inmarsat 254,000
MHz7®
S-band Two 20-megahertz 40 megahertz DBSD (ICO) —
blocks at 2000-2020
MHz, 2180-2200 MHz TerreStar -
Big LEO Two 16.5-megahertz 10 megahertz Globalstar 382,313
block at 1610-1626.5
MHZ, 2483.5-2500 Iridium 359'000
MHz,
FEDERAL COMMUNICATIONS COMMISSION NATIONAL BROADBAND PLAN 87



AMERICA’S PLAN CHAPTER 5

this time, although Globalstar, SkyTerra, DBSD, and recently
Terrestar have been authorized to provide ATC services. So far,
the ATC gating criteria have made it difficult for MSS providers
to deploy ancillary terrestrial networks, as well as to establish
partnerships with wireless providers or other well-capitalized
potential entrants. Requiring full satellite coverage prior

to initiation of ATC forces MSS licensees to incur substan-

tial costs and obligations to provide satellite services before
integrated ATC can be deployed. Several MSS licensees have
sought waivers of the ATC requirements in an effort to create

a more cost-effective framework for terrestrial deployment.®°
Some critics of the ATC rules consider the added costs to be
appropriate, given the fact that the terrestrial rights were never
assigned through competitive bidding.

Looking forward, commercial and technological de-
velopments suggest that the potential exists for increased
deployment of ATC networks and possible inclusion in con-
sumer devices. In recent months, multiple providers have
unveiled business partnerships with terrestrial-based provid-
ers and equipment manufacturers, indicating that the MSS
industry might be ready to deploy ATC networks with updated
business plans that appeal to mass-market consumers.®' In
addition, satellite technology continues to advance, with the
development of larger satellite antennas designed to work with
smaller terrestrial mobile handsets that more closely resemble
mass-market mobile devices. However, until these technical
advances are market-tested, it is premature to conclude that
the current ATC regime will succeed in deploying terrestrial
broadband networks and attracting commercial interest.

From the standpoint of promoting broadband through
increased use of the MSS spectrum, the FCC can take action
to accelerate terrestrial deployments in the MSS bands. At the
same time, the FCC must take care to ensure that the MSS mar-
ket continues to provide public safety and government users
with mission-critical satellite capabilities. To this end, the FCC
should seek to ensure that these actions to introduce greater
flexibility in the MSS spectrum do not interfere with non-ATC
MSS operations, or with the ability of MSS providers to sup-
ply emergency “surge capacity” when authorized by the FCC,
especially in light of the important role these licensees play in
ensuring public safety.

Specifically, the FCC should take the following actions to
promote more productive use of MSS spectrum:

» The FCC and other government agencies should work
closely with L-Band licensees and foreign governments to
accelerate efforts to rationalize ATC-authorized L-Band
spectrum to make it usable for broadband ATC service.
The FCC should add a primary “mobile” (terrestrial) alloca-
tion to the S-Band, consistent with the international table
of allocations, which will provide the option of flexibility to
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licensees to provide stand-alone terrestrial services using the
spectrum. Exercise of this option should be conditioned on
construction benchmarks, participation in an incentive auc-
tion, or other conditions designed to ensure timely utilization
of the spectrum for broadband and appropriate consideration
for the step-up in the value of the affected spectrum.

The FCC should grant licensees flexibility under the ATC
regime in the 2.4 GHz Big LEO band, already being used for
terrestrial broadband deployments, to make this spectrum
permanently suitable for terrestrial broadband service, subject
to appropriate safeguards to promote the public interest.

The FCC should initiate proceedings on these recommenda-
tions immediately.

RECOMMENDATION 5.8.5: The FCC should initiate a rule-
making proceeding to reallocate 120 megahertz from the
broadcast television (TV) bands, including:??

» UpdaterulesonTVserviceareasanddistanceseparations
and revise the Table of Allotments to ensure the most
efficient allotment of six-megahertz channel assign-
ments as a starting point.

Establish a licensing framework to permit two or more
stations to share a six-megahertz channel.

Determine rules for auctions of broadcast spectrum re-
claimed through repacking and voluntary channel sharing.
Explore alternatives—including changesinbroadcast tech-
nical architecture, an overlay license auction, or more
extensive channel sharing—in the event the preceding
recommendations do not yield a significant amount of
spectrum.

Take additional measures to increase efficiency of spec-
trum use in the broadcast TV bands.

The spectrum occupied by broadcast television stations has
excellent propagation characteristics that make it well-suited to
the provision of mobile broadband services, in both urban and
rural areas. Enabling the reallocation of a portion of this spectrum
to broadband use in a way that would not harm consumers overall
has the potential to create new economic growth and investment
opportunities with limited potential impact on broadcast busi-
ness models. Consumers would retain access to free, over-the-air
television. Reallocation would focus primarily on major markets
where the broadcast TV bands are most congested and the need
for additional spectrum for broadband use will be greatest.®*
Moreover, the FCC should study and develop policies to ensure
that its longstanding goals of competition, diversity, and local-
ism are achieved. Changes to the TV broadcast spectrum need to
be carefully considered to weigh the impact on consumers, the
public interest, and the various services that share this spectrum,
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including low-power TV, wireless microphones and prospective
TV white space devices. While the FCC has performed initial anal-
yses to consider the viability of various options, further work will
be required and all options must be examined through rulemaking.

Over-the-air television continues to serve important func-
tions in our society. It delivers free access to news, entertainment
and local programming, and provides consumers an alternative
video service to cable or satellite television.®* It is the only such
service to a segment of the population that either cannot afford
paid television or broadband services or cannot receive those
services at their homes currently. Over-the-air television also
serves numerous public interests, including children’s educational
programming, coverage of community news and events, reason-
able access for federal political candidates, closed captioning and
emergency broadcast information. Through broadcast television,
the FCC has pursued longstanding policy goals in support of the
Communications Act, such as localism and diversity of views.
Finally, emerging broadcast applications, such as mobile DTV and
data casting, may provide an opportunity to take advantage of the
relative efficiencies of point-to-multipoint and point-to-point ar-
chitectures in order to deliver various types of content in the most
spectrum-efficient ways.

Because of the continued importance of over-the-air televi-
sion, the recommendations in the plan seek to preserve it as a
healthy, viable medium going forward, in a way that would not
harm consumers overall, while establishing mechanisms to
make available additional spectrum for flexible broadband uses.

The need for such mechanisms is illustrated by the relative
market values of spectrum for alternative uses. For example,
the market value for spectrum used for over-the-air broadcast
TV and the market value for spectrum used for mobile broad-
band currently reveal a substantial gap.®® In 2008, the FCC held
an auction of broadcast TV spectrum in the 700 MHz band
recovered as part of the DTV Transition. That auction resulted
in an average spectrum valuation for mobile broadband use of
$1.28 per megahertz-pop.®® The TV bands have propagation
characteristics similar to those of the 700 MHz band. However,
the market value of these bands in their current use ranges
from $0.11 to $0.15 per megahertz-pop.?” Other attempts to size
the current economic value of spectrum for over-the-air televi-
sion using alternative methods have resulted in comparable
megahertz-pop valuations.®® While there are other possible
valuation methods that could result in further variations, this
analysis illustrates the order of magnitude of the gap.

This gap in economic value between spectrum used for wire-
less broadband and spectrum used for over-the-air broadcast
television reflects in part the long-term market trends in both
industries. Demand for mobile broadband services is growing
rapidly with the introduction of new devices (e.g., smartphones,
netbooks) and with 3G and 4G upgrades of mobile networks. The
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mobile broadband industry is expected to continue to drive inno-
vation, job growth and investment through the next decade.

Over-the-air broadcast television, on the other hand, faces
challenging long-term trends. The percentage of households
viewing television solely through over-the-air broadcasts steadily
declined over the last decade, from 24% in 1999 to 10% in 2010.%°
Since 2005, broadcast TV station revenues have declined 26%,°
and overall industry employment has declined as well.”

The gap in economic value also reflects two characteristics
of broadcast TV licensing constraints. First, since broadcast TV
requires channel interference protections, only a fraction of
the total spectrum allocated to broadcast TV is currently being
used directly by stations.?” Second, as a universally available,
free over-the-air medium, television broadcasting has long
been required to fulfill certain public interest and technical
requirements. It is important to allow television broadcasting
to continue to fulfill these obligations to local communities,
while at the same time utilizing less spectrum, thus freeing up
additional airwaves for mobile broadband. This could yield
more service to local communities overall—broadcast televi-
sion that consumers have always received along with more and
better mobile broadband connectivity.

The FCC should initiate a rulemaking proceeding to real-
locate 120 megahertz from the broadcast TV bands. The
proceeding should pursue four sets of actions in parallel to
achieve this objective. In addition, the FCC should take a fifth
set of actions to increase efficiency of spectrum use in the
broadcast TV bands.

1. Update rules on TV service areas and distance
separations and revise the Table of Allotments to ensure
the most efficient allotment of 6 megahertz channel
assignments as a starting point.

Changes to the current broadcast TV technical rules and
channel assignments could reduce the amount of spectrum
allocated to its use without impacting the bandwidth of any
individual station. First, updating the technical rules defining
TV service areas and required distance separations between
stations may enable stations to operate at currently prohibited
spacing on the same or adjacent channels without increasing
interference to unacceptable levels.”? Second, the FCC may be
able to “repack” channel assignments more efficiently to fit
current stations with existing 6 megahertz licenses into fewer
total channels, thus freeing spectrum for reallocation to broad-
band use.

Repacking alone could potentially free up to 36 megahertz
of spectrum from the broadcast TV bands.’* If the repacking
takes place in conjunction with updated technical rules and
some or all of the additional recommendations below, the
amount of spectrum recovered could be substantially greater.”®
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2. Establish a licensing framework to permit two or more
stations to share a 6 megahertz channel.

With the appropriate regulatory structure in place, broad-
casters could combine multiple TV stations onto single
six-megahertz channels. The current broadcast TV rules
provide each licensee a six-megahertz channel that is capable
of transmitting data at a rate of 19.4 Mbps. Television stations
broadcast their primary video signal either in high definition
(HD), requiring approximately 6-17 Mbps, or in standard defi-
nition (SD), requiring approximately 1.5-6 Mbps.”®

Two stations could generally broadcast one primary HD
video stream each over a shared six-megahertz channel.””

Some stations are already broadcasting multiple HD streams
simultaneously today and claim to deliver “spectacular” signal
quality that “consistently satisfies [their] discerning viewers.”*®
Alternatively, more than two stations broadcasting in SD (not
HD) could share a six-megahertz channel. Numerous permuta-
tions are possible, including dynamic arrangements whereby
broadcasters sharing a channel reach agreements to exchange
capacity to enable higher or lower transmission bit rates de-
pending on market-driven choices.” The FCC should ensure
that the framework it adopts retains carriage rights for the
primary signal of each station with a modified license to share a
six-megahertz channel.’® The FCC also should address any po-
tential concerns regarding anti-competitive behavior or media
ownership consolidation arising from such arrangements.

To date, although there are examples of individual stations
employing these techniques to broadcast multiple HD streams or
signals from two major broadcast networks, there are no examples
of two or more stations combining transmissions to share a single
channel. Television stations will need to consider their desire to
multicast additional video streams, such as digital side channels
and mobile DTV streams, relative to the possible sharing of chan-
nels. Multicasting mobile DTV streams and digital side channels
requires additional bandwidth to ensure reception quality. Stations
are just now beginning to deploy such services, and it is not yet
clear whether they will be widely accepted or how they might affect
the ability of stations to share channels.

3. Determine rules for auctions of broadcast spectrum
reclaimed through repacking and voluntary channel sharing.
The FCC should conduct an auction of some or all of the

nationwide, contiguous spectrum recovered through the re-
packing described above and through decisions by stations to
voluntarily relinquish some or all of their bandwidth. Stations
would receive a share of the proceeds from the spectrum they
directly contribute to the auction.!® By this time, Congress
would need to have authorized the FCC to conduct such an
incentive auction and share proceeds. Stations could choose
to share channels voluntarily under the regulatory framework
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established for channel sharing described above in order to
participate in the incentive auction. Following the auction,
stations continuing to broadcast over the air would receive
channel assignments according to a new Table of Allotments,
modified licenses if they are sharing a channel with other
stations, and reimbursement from auction winners for any
expenses incurred as a result of repacking.

The preference is to establish a voluntary, market-based
mechanism to effect a reallocation, such as the incentive auc-
tions described previously in this chapter. To date, markets
have only operated within the broadcast TV allocation and
license regime—e.g., ownership of TV stations changing hands,
stations going out of business and returning licenses for reis-
sue, or stations leasing bandwidth for other broadcast uses.
Additional market mechanisms could broaden choices for both
incumbent and would-be licensees and facilitate movement of
spectrum to flexible broadband use. Market trends and legal
and regulatory developments could affect the outcome of these
auctions, including the demand trajectory for mobile broad-
band services, the financial condition of broadcast TV stations,
the resolution of Cablevision’s must-carry challenge in the
Supreme Court,'*? and the outcome of the FCC’s quadrennial
review of broadcast ownership rules.

The voluntary, market-based reallocation should be imple-
mented in a way that will have limited long-term impact on
consumers overall, broadcast business models and the public
interest, including the FCC’s goals with respect to competition,
diversity and localism. Moreover, the substantial benefits of
more widespread and robust broadband services would outweigh
any impact from reallocation of spectrum from broadcast TV.

Consumers would continue to receive over-the-air televi-
sion. Some over-the-air consumers would lose reception from
one or more stations as a result of stations voluntarily going
off the air, choosing to share channels with other stations (and
thus change their service area), or experiencing loss in ser-
vice area due to increased interference following a repacking.
Others might gain reception from one or more stations as a
result of changes to service areas. In addition, over-the-air con-
sumers would need to reorient antennas or rescan their TVs, as
they did following the DTV Transition in June 2009.

There are several actions the FCC should take to mitigate
the impact on over-the-air consumers. First, as a matter of
policy, the FCC should ensure that consumers in rural areas
and smaller markets retain service and are not significantly
impacted by these changes. The reallocation mechanisms are
most likely to be in the country’s largest, most densely popu-
lated markets, where the greatest demand for spectrum and the
greatest congestion within the broadcast TV bands coincide.
Consumers in these markets tend to have a relatively large
number of alternatives to view television content—a median of
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16 over-the-air full-power television stations, over-the-air low-
power stations and digital multicast channels, at least three to
four multichannel video programming distributors (MVPDs),
and a growing amount of broadband Internet video content,
increasingly delivered to the TV (see Chapter 3).

Second, in all markets, the FCC should seek to ensure that
longstanding policy goals under the Communications Act are to
be met, such as localism, viewpoint diversity, competition and
opportunities for new entrants to participate in the industry,
including women and members of minority groups.

Finally, the FCC should explore through rulemaking pro-
ceedings appropriate compensation mechanisms and levels to
retain free television service for those consumers who meet
the criteria established. For example, these consumers could
become eligible for a “lifeline” video service from MVPDs,
consisting of all over-the-air television signals in their market.
These mechanisms could be coordinated with the provision of
broadband service for unserved and underserved populations.
Congress would determine the criteria and compensation mech-
anisms, if necessary, and allocate the funding (e.g., from auction
proceeds). In all areas, the incentives provided by the incen-
tive auction, the focus of reallocation mechanisms only where
needed, and ongoing FCC vigilance would ensure that decisions
made by broadcasters and the FCC itself do not adversely affect
particular communities of American consumers.!%?

Under the recommended voluntary approach, some broad-
casters moving channel assignments would need to replace
transmission equipment (with reimbursement) and adjust
transmission parameters to match previous coverage areas.
Any impact on a broadcast TV station’s revenue or business
model would result from a decision that station chose to make
regarding participation in the incentive auction. Broadcast TV
stations derive their revenue primarily based on “eyeballs,”
or the size and composition of viewership on their primary
video signal.’** Stations gain viewers through distribution
reach and the appeal of their programming.'® The reallocation
mechanisms described above could have a negative impact on
reach for some stations, but would most likely affect reach in a
neutral to positive way overall.'*® The effect on programming
appeal would depend on the choices broadcasters make as a
result of an incentive auction and on the importance of and
impact on picture quality to viewers. Based on analyses of pro-
gramming and signal throughput, as well as case examples, two
stations could each broadcast a primary video stream in HD si-
multaneously over the same channel without causing material
changes in the current consumer viewing experience.'*” As a re-
sult of neutral impacts on both reach and programming appeal
of stations’ primary signals, the impact of a voluntary, market-
based reallocation on current revenue streams for stations that
continue broadcasting over-the-air could be minimal.

AMERICA’S PLAN CHAPTER 5

The voluntary incentive auction would give stations another
variable to consider in choosing the type of primary video
signal to broadcast over-the-air, HD or SD, and in pursuing new
business models enabled by the DTV Transition: multicasting
and mobile DTV. Stations could balance these choices, based on
projected market demand for these services, against the market
value of bandwidth for other uses, such as wireless broadband.

Multicasting additional digital sub-channels can generate
advertising, leasing or subscription revenue. To date, stations
have launched approximately 1,400 multicast channels, or
fewer than one per station on average.'°® The revenue generat-
ed by such services has been modest thus far and is forecast to
remain so in the near term—0.9% of revenue for broadcast TV
stations in 2010, projected to rise to 1.5% of revenue in 2011.'%°

The second newly emerging business model, mobile DTV,
could serve as a potential evolution path for broadcasters to
fixed/mobile and broadcast/broadband convergence. In partic-
ular, broadcasting popular video content to mobile devices may
help offload growing video streaming traffic from mobile point-
to-point broadband networks."? As of July 2009, approximately
70 broadcast stations serving 28 markets had announced plans
to begin mobile broadcasting through the Open Mobile Video
Coalition. The business model for mobile DTV is uncertain,
with forecasts and comparisons to domestic and international
examples representing varying points of view."! Many entities
are pursuing the delivery of television content to mobile devic-
es, but the method of delivery that will be favored by consumers
and be successful in the market has yet to be determined.

By preserving over-the-air television as a healthy, viable medium,
while reallocating spectrum from broadcast TV bands to flexible
mobile broadband use, the recommendations in this plan seek to
protect longstanding policy goals and public interests served by over-
the-air television and further support those served by broadband use.
In particular, all stations that broadcast a primary video signal would
continue to serve existing public interest requirements.

Depending on the particular mechanisms pursued and on
the individual choices of TV stations, the reallocation mecha-
nisms could impact the number and diversity of broadcast
“voices” in a community or market. As noted above, these
effects would primarily take place in major markets, where the
number and diversity of local community voices are the high-
est. The FCC should implement these mechanisms consistently
with its policies supporting competition, localism, and diver-
sity, and with the outcome of the current quadrennial review of
broadcast ownership rules. In particular, the FCC should study
the potential impact on minority and women ownership of TV
stations. Recommendations in the plan to create a public inter-
est media trust fund (see Chapter 15) will fortify public media
across platforms, further bolstering viewpoint diversity and
localism in communities throughout the country.
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4. Explore alternatives—including changes in broadcast

technical architecture, an overlay license auction or

more extensive channel sharing—in the event the

preceding recommendations do not yield a significant

amount of spectrum.

If the FCC does not receive authorization to conduct
incentive auctions, or if the incentive auctions do not yield a
significant amount of spectrum, the FCC should pursue other
mechanisms."? Through a rule-making proceeding, it should
consider other approaches, potentially including:

» Transitionto acellular architecture on avoluntary or involuntary
basis. With a cellular architecture, stations would broadcast
television service over many low-powered transmitters that
collectively provide similar coverage to the current architec-
ture with one high-powered transmitter. Cellularizing the
architecture could reduce or eliminate the need for channel
interference protections that result in only a fraction of the to-
tal spectrum allocated to broadcast TV being used directly by
stations.® A cellular architecture could also facilitate broad-
casters’ offerings of converged broadcast/broadband services.
The FCC has approved Distributed Transmission Systems/
Single Frequency Networks (DTS/SFN), using multiple trans-
mitters operating on a single channel, as one alternative for a
cellular architecture.™* Other alternatives are possible, such
as a Multi-Frequency Network (MFN)."> Moving to a cellular
architecture would be expensive, take a long period of time,
and potentially introduce substantial operational challenges
for broadcasters. The potential spectrum dividend is unknown
at this point, but could be very high."'® Though stations could
voluntarily move to a cellular architecture on individual bases,
such moves would achieve greater overall spectrum efficiency
if they are conducted in a coordinated manner by all stations
in major markets. DTS/SFN and MFN are cutting-edge tech-
nologies that need to be developed further to evaluate their
viability and the various trade-offs. The FCC should encour-
age and closely monitor their development.

» Auction of overlay licenses. Under its current authority,"”

the FCC could auction overlay, flexible-use licenses with

secondary rights in the broadcast TV bands. Overlay auc-
tion winners would negotiate with broadcast TV stations
and other licensed users to clear their respective bands."®

Proceeds from the overlay auction would go to the U.S.

Treasury but could be significantly lower than the proceeds

of an incentive auction, primarily due to greater uncertain-

ty over the amount and timing of spectrum recovered."”

More extensive channel sharing of two or more broadcast TV

stations on a single six-megahertz channel. Under this alter-

native, the FCC would modify licenses to require channel
sharing where necessary.
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» Other innovative solutions that may emerge. Stations would
not share in auction proceeds under these alternatives, but
they should receive reimbursement from auction winners
for any relocation or other transition expenses incurred.

5. Take additional measures to increase efficiency of
spectrum use in the broadcast TV bands.

In addition to the above, the following recommendations
would enable more efficient use of the broadcast TV spectrum:
» Full-power TV spectrum fees. If authorized by Congress, the
FCC should consider assessing spectrum fees on commer-
cial, full-power broadcast TV licensees as part of a broader
review of broadcast ownership rules and public interest
obligations.'*°
Low power DTV transition. The FCC should establish a deadline
to achieve the DTV transition of low-power TV (LPTV) sta-
tions by the end of 2015 or after the reallocation of spectrum
from the broadcast TV bands is complete.'?! In addition, the
FCC should grant similar license flexibility to LPTV stations
post-DTV transition as full-power stations have, allow LPTV
stations to use certain technologies (such as mask filters) to
enable more efficient channel allotments, and authorize LPTV
stations to participate in incentive auctions.

Very high frequency (VHF) reception issues. The FCC should
pursue additional options to address VHF reception issues,
such as increased power limits or adoption of enhanced
antenna and receiver standards.'?? Without these measures,
VHF stations may continue to request channel reassign-
ments to the UHF band, complicating efforts to reallocate
spectrum from that band to mobile broadband use.
Trustfundforpublicmedia. Congressshould considerlegislation
to establish an endowment to fund public interest media from
auction proceeds or spectrum fees (see Chapter 15).

The recommendations in this section depending on the
extent to which that are implemented, might not significantly
affect other current or future occupants of the broadcast TV
bands, notably land mobile radio system (LMRS) operators,
wireless microphone users, and TV white spaces devices. LMRS
operators would continue to operate under existing licenses in
channels 14-20 in certain major metropolitan areas. The FCC
should complete rulemaking proceedings on the above steps for
which it currently has authority as soon as practicable, but no
later than 2011, and should conduct an auction of some or all
of the reallocated spectrum in 2012. If Congress grants the
FCC authority to conduct incentive auctions prior to the
auction in 2012, then the FCC should delay any auction of
reallocated broadcast TV spectrum until 2013. This delay
would allow time to complete rulemaking proceedings on a
voluntary incentive auction. All reallocated spectrum should be
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cleared by 2015. Though aggressive by historical standards, this
timeline would bring additional mobile broadband capacity to
market when it may be most needed.

5.0 INCREASING

THE FLEXIBILITY,
CAPACITY AND COS'T-
EFFECTIVENESS OF
SPECTRUM FOR POINT-
TO-POINT WIRELESS
BACKHAUL SERVICES

Many wireless providers increasingly rely on microwave for
backhaul, especially in rural areas. Therefore, the FCC should
take steps to ensure that sufficient microwave spectrum is
available to meet current and future demand for wireless
backhaul, especially in the prime bands below 12 GHz. As a
starting point, the FCC is considering revisions to its Part 101
rules permitting operation of wider channels in the Upper 6
GHz Band, and faster activation of links on additional channel
pairs in the 23 GHz Band. The FCC should take further actions
to enhance the flexibility and speed with which companies can
obtain access to spectrum for use as wireless backhaul, which
is critical to the deployment of wireless broadband and other
wireless services

Backhaul costs currently constitute a significant portion of
a cellular operator’s network operating expense. With 4G de-
ployments, this burden will become more acute as the demand
for backhaul capacity increases. When fiber is not proximate
to a cell site, microwave backhaul can often provide a cost-
effective substitute for data rates up to 600 Mbps. Further,
in certain remote geographies, microwave is the only practi-
cal high-capacity backhaul solution available. Policies that
facilitate microwave usage for backhaul will lower the cost of
4G deployment and increase 4G availability in rural America.
As with all wireless communications, operators’ ability to use
microwave depends on availability of spectrum and the dis-
tance of the link itself. In general, spectrum below 12 GHz is
preferred for long-link backhaul because of rain-fading effects
at higher frequencies.'*

Although microwave backhaul is a point-to-point service,
interference with other systems may occur in the beam contour
as well as in side lobes near the radiating antenna. Therefore,
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frequency coordination is required to ensure sufficient spec-
tral and geographic reuse to maintain a high level of service
reliability.'** In practice, this can create a scarcity of useful
backhaul spectrum in high-traffic locations. This scarcity will
only be exacerbated as the increase in broadband traffic drives
greater use of microwave services.

RECOMMENDATION 5.9: The FCC should revise Parts 74,
78 and 101 of its rules to allow for increased spectrum shar-
ing among compatible point-to-point microwave services.

The FCC should commence a proceeding to examine Parts
74,78 and 101 of its rules and opportunities to increase shar-
ing of spectrum bands currently used for Mobile Broadcast
Auxiliary Service (BAS) and Mobile Cable TV Relay Service
(CARS) with microwave services. Such sharing appears feasible
as BAS and CARS have started to migrate to Internet protocol
(IP)-based communications, making the traffic that is carried
on these links fundamentally the same as that on common
carrier microwave links. Increased sharing would have the
practical effect of increasing the supply of backhaul-suitable
spectrum in the prime frequencies below 12 GHz.'** In the
course of this review, the FCC should consider making below-1
GHz “white spaces” spectrum available for backhaul in very
rural areas where it otherwise may go unused, to the extent that
such use is consistent with Recommendation 5.8.5 above and
the ongoing white spaces proceeding.

RECOMMENDATION 5.10: The FCC should revise its rules
to allow for greater flexibility and cost-effectiveness in
deploying wireless backhaul.

The FCC’s Part 101 microwave rules are intended to enable a
high level of service reliability, but they may also limit deploy-
ment flexibility in coverage- or capacity-limited situations.
Therefore, the FCC should commence a proceeding to update
these rules to reduce the cost of backhaul in capacity-limited
urban areas and range-limited rural areas. In particular, the
proceeding should revise rules consistent with the following:

» Greaterspatial reuse of microwave frequencies, particularlyin
urban areas. Public comment has raised the possibility that
rule changes could enable more efficient use of spectrum,
particularly in the area immediately surrounding a micro-
wave station.!?® Such changes, it is claimed, could dramati-
cally increase the ability to use spectrum for backhaul in
high-congestion areas, especially urban areas. The FCC, in
the context of a larger Part 101 proceeding, should expedi-
tiously consider whether the proposal merits changes to the
existing rules.

» Modification of minimum throughput rules, particularly in
rural areas. The FCC should consider modifying rules on
minimum data throughput for each authorized microwave
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channel when the benefits are clear. Several parties have

noted the potential benefits of using adaptive modulation

in rural areas to expand the range of backhaul systems.'*”
Adaptive modulation is a technique whereby the data rate
is dynamically adjusted based on channel conditions at
any moment in time. All of these changes could potentially
reduce operational costs, particularly in rural areas where
microwave backhaul is essential to providing broadband
service.

» Restrictions on antenna size. The tower lease costs for mount-
ing antennas can constitute up to 40% of the total cost of
microwave ownership.?® These lease costs are directly re-
lated to the size of the antenna. Smaller antennas may also
“cost less to manufacture and distribute, are less expensive
to install because they weigh less and need less structural
support, and cost less to maintain because they are less sub-
ject to wind load and other destructive forces.”'* Current
rules on antenna sizes are designed to maximize the use of
microwave spectrum while avoiding interference between
operators. It is important to ensure these standards are
up-to-date in order to maximize the cost-effectiveness of
microwave services.

» Useofhigherfrequencies. Technologyhashistoricallybeenthe
most important factor limiting the use of higher frequen-
cies. Every successive decade has seen that limit pushed
higher. This does not mean that differences in propagation
factors at higher frequencies can be ignored. Systems using
higher frequencies will need to adopt new architectures and
technologies, appropriate to the frequency and the applica-
tion, as has every past innovative radio application. It must
be emphasized that the use of higher frequencies is “com-
patible and synergistic” with the new wireless paradigms,
rather than the new paradigms evolving as forced responses
to the necessity of using higher frequencies. Simultaneous-
ly, it is important to be mindful of the implications for net-
work engineering of systems operating at higher frequen-
cies, and the impact of those implications on the economic
viability of those systems. This Part 101 proceeding should
commence in 2010.

94

5.0 EXPANDING
OPPORTUNITIES FOR
INNOVATIVE SPECTRUM
ACCESS MODELS

Advances in technology hold much promise for enabling new
modes of efficient spectrum access. Many of these advances
have led to the development of innovative uses and, ultimately,
can complement more conventional licensed approaches. It

is important to create a spectrum environment that provides
plenty of room for experimentation and growth of new technol-
ogies to ensure that the next great idea in broadband spectrum
access is first developed and deployed in the U.S.

The FCC and NTIA have made progress in making spectrum
available and open to the development and evolution of new
technologies. The FCC’s decision not to dictate a technologi-
cal standard for PCS licenses ultimately contributed to the
development and widespread commercialization of the CDMA
technology now widely in use by 3G networks. Similarly, the
creation of the flexible Part 15 rules allowed for the growth and
proliferation of unlicensed devices, particularly in the 2.4 GHz
Industrial, Scientific and Medical (ISM) band. More recently,
the FCC has taken steps to allow innovative spectrum access
models in the white spaces of the digital television spectrum
bands and in the 3.65 GHz band. Notably, and not coinciden-
tally, innovation sometimes occurs in bands that conventional
wisdom had at one time considered to be “junk” spectrum.

In June 2006, the FCC concluded a rulemaking allowing
commercial users to employ opportunistic sharing techniques
to share 355 MHz of radio spectrum with incumbent federal
government radar system operators. Using Dynamic Frequency
Selection detect-and-avoid algorithms, commercial interests
are now able to operate Wireless Access Systems in the radio
spectrum occupied by preexisting radar systems. Opportunistic
sharing arrangements offer great potential to meet an increas-
ing market demand for wireless services by promoting more
efficient use of radio spectrum.'®°

The FCC and NTIA can take significant steps toward ensur-
ing that the next generation of spectrum access technology can
take root in the next few years.

RECOMMENDATION 5.11: The FCC, within the next 10
years, should free up a new, contiguous nationwide band
for unlicensed use.

As the FCC seeks to free up additional spectrum for broadband,
it should make a sufficient portion available for use exclusively or
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predominantly by unlicensed devices. This would enable innova-
tors to try new ideas to increase spectrum access and efficiency
through unlicensed means, and should enable new unlicensed pro-
viders to serve rural and unserved communities. Such an approach
would represent a departure from the way the FCC has treated
most unlicensed operations in the past. Unlicensed operations are
typically overlays to licensed bands, with intensive unlicensed use
emerging in some bands (e.g., the 2.4 GHz band) over a long period
of time. However, targeting bands for unlicensed use could yield
important benefits.

The FCC’s Part 15 rules™ permit unlicensed devices to
operate on any spectrum except spectrum specifically des-
ignated as restricted.'®* This widespread access to spectrum
comes with a trade-off—unlicensed devices must generally
operate at very low power levels and on a sufferance basis with
respect to any allocated service. In particular, they are subject
to the conditions that they cause no harmful interference and
must accept interference that may be caused by other opera-
tions in the band, including licensed operations.'*® Ever since
such unlicensed operation under these rules has been allowed,
developers have found ways to provide for a wide variety of
devices that perform an assortment of applications that serve
consumers. These innovations continue to evolve and prolifer-
ate, and include not only garage-door openers, key fobs to open
car doors, and Bluetooth headsets, but also the increasingly
important deployment of Wi-Fi access points.

The innovations spurred by unlicensed device usage have
occurred because of benefits associated with such usage,
including low barriers to entry and faster time to market, that
have reduced costs of entry, spurred innovation and enabled
very efficient spectrum usage. Taken together, these benefits
have allowed many communities, entrepreneurs and small
businesses to rapidly deploy broadband systems. Often, as has
been the case for many WISPs, this has occurred in rural or
previously underserved communities.

As mentioned previously, unlicensed and licensed broad-
band networks can complement one another in important
ways. For instance, with the availability of Wi-Fi networks in
many locations that enable users to take much of their data off
of a licensed network, users benefit by obtaining much faster
service while licensed providers have less congestion and can
deliver a better overall quality of service. Near-field commu-
nications devices operating under the unlicensed provisions
are being integrated into cell phones to facilitate electronic
transactions. ZigBee and other unlicensed devices are being
integrated with Smart Grid applications on licensed wireless
systems. Providing additional spectrum for unlicensed use will
only amplify these and other complementary benefits by allow-
ing carriers to optimize their networks for mobile use in areas
where Wi-Fi is not available or not practical.
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RECOMMENDATION 5.12: The FCC should move expedi-
tiously to conclude the TV white spaces proceeding.

The FCC should move expeditiously to resolve pending
petitions for reconsideration in the TV white spaces proceed-
ing (ET Docket No. 04-186). This proceeding has introduced
anew approach to gaining access to spectrum through use of
a database and cognitive radio techniques. The approach to
spectrum access used in this proceeding could conceivably be
expanded and extended to other spectrum on either a licensed
or unlicensed basis.

Industry has demonstrated the promise of and potential for
use of the TV white space spectrum. For example, TV white
space devices have been used to provide broadband service
to a school in rural Virginia and are currently being used for
demonstration of a wireless broadband network in Wilmington,
North Carolina.

The development of rules for TV white space devices has
taken several years. Industry has invested heavily in this pro-
cess by offering prototype devices that were submitted to the
FCC for testing in an open process that included laboratory
and field tests. The FCC should complete the final rules for
TV white space devices in order to accelerate the introduction
of new innovative products and services. As the FCC consid-
ers other changes to the TV broadcast spectrum, it should also
evaluate the impact on the viability of use of TV white spaces.

RECOMMENDATION 5.13: The FCC should spur further
development and deployment of opportunistic uses across
more radio spectrum.

Using existing allocations more intelligently is another
way to provide for growth in data services. Public comment
has suggested that “opportunistic” or “cognitive” technologies
can significantly increase the efficiency of spectrum utiliza-
tion by enabling radios to access and share available spectrum
dynamically.” These technologies could allow access to many
different frequencies across the spectrum chart that may not
be in use at a specific place and time and could do so without
harming other users’ operations or interests. Given the upside
potential of these technologies, the FCC and NTIA should take
steps to expand the environment in which new, opportunistic
technologies can be developed and improved.'®

Opportunistic spectrum use involves a spectrum-agile
radio that can operate on spectrum determined to be unused
and available at any moment in time over a given transmis-
sion path. That determination can be made through devices
that effectively sense available spectrum or consult a database
containing that information. Thus, the radio would be able to
access available spectrum on a dynamic basis as the opportu-
nity presents itself.’** Many entities are conducting research
or taking part in standardization efforts aimed at continued
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development. Much of this research is still in its early stages
and some barriers must be overcome before the technology
gains wide acceptance.'® The FCC should take two actions to
accelerate the development of opportunistic use technologies
and expand access to additional spectrum.

First, the FCC should allow opportunistic radios to oper-
ate on spectrum currently held by the FCC (such as in certain
license areas where spectrum was not successfully auctioned).
The availability of such unauctioned spectrum in multiple
bands could provide a technical “sandbox” for the creation of,
and innovation in, cognitive technologies (including frequency
hopping) that take advantage of the ability to operate in differ-
ent frequency bands dispersed throughout the radio spectrum.
Use of a geo-location database that enables opportunistic
devices to identify this available spectrum, as discussed below,
could be helpful in the development and future deployment of
such technologically sophisticated devices.

Second, the FCC should initiate a proceeding that examines
ways to extend the geo-location database concept, currently
being implemented in the TV bands, to additional spectrum
bands that are made available for access by opportunistic radi-
08.18 As described above, the FCC adopted rules which permit
unlicensed devices to access TV white spaces after checking a
database to determine which channels are available for use. In
the TV bands, the development of an effective database is pos-
sible because TV stations, as well as other facilities that must
be protected, generally are fixed and known, so that locating
the specific protection zone around these facilities is relatively
straightforward. It is possible to extend this concept for op-
portunistic use to other frequency bands where the behavior
of stations is well understood and predictable.’® In addition,
devices that operate under this database approach may serve
effectively as “listening posts” to measure and report usage of
the spectrum back to the database. These reports could im-
prove the opportunistic use of the selected frequencies without
causing harmful interference.

The FCC should determine which particular frequency
bands should be identified for opportunistic use and what
specific information may need to be included in the relevant
database. Such determination should also include whether and
to what extent the FCC should exclude LPTV band devices in
the border areas with Mexico and Canada, including the Tribal
lands in those areas, and whether to allow higher power fixed
operations in rural areas, which often include Tribal lands. For
example, some frequency bands are used for satellite and fixed
microwave operations. Similar to TV, microwave stations are
fixed and can be protected fairly easily. Protecting satellite use
is more complicated, but it is possible if earth station locations
can be found through a database search. Moreover, the spec-
trum dashboard could eventually provide a data resource to
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enable a more generalized geo-location system, particularly if
supplemented with data on spectrum construction and usage
(see Recommendations 5.1 and 5.2).

RECOMMENDATION 5.14: The FCC should initiate proceed-
ings to enhance research and development that will ad-
vance the science of spectrum access.

A robust research and development pipeline is essential to
ensuring that spectrum access technologies continue to evolve
and improve. As described in Chapter 7, the FCC should start
arule-making process to establish more flexible experimental
licensing rules. Additionally, the National Science Foundation,
in consultation with the FCC and NTIA, should fund wireless
research and development that will advance the science of
spectrum access.

5.7 TAKING ADDITIONAL
STEPS TO MAKE U.S.
SPECTRUM POLICY
MORE COMPREHENSIVE

RECOMMENDATION 5.15: The FCC and NTIA should
develop a joint roadmap to identify additional candidate
federal and non-federal spectrum that can be made acces-
sible for both mobile and fixed wireless broadband use, on
an exclusive, shared, licensed and/or unlicensed basis.

As noted elsewhere in this plan, additional spectrum is need-
ed for wireless broadband use. While the plan identifies specific
bands that can partially meet this need, access to additional spec-
trum will still be required in the future. NTIA and the FCC, as
co-managers of the spectrum, should develop a plan by October
1, 2010 to identify additional federal and non-federal spectrum
that can be made accessible for wireless broadband use.

In developing a national spectrum policy, this plan makes
recommendations for reallocating or repurposing several
non-federal spectrum bands for wireless broadband use. This
plan also recommends that the FCC should coordinate with
NTTIA on the possible reallocation of certain federal spectrum
in the 1755-1850 MHz band. Certain recommendations apply
to both non-federal and federal spectrum, such as providing for
increasing opportunistic use of the spectrum. However, these
steps alone are insufficient. All of the non-federal and federal
spectrum, not just certain bands, must be closely examined for
possible reallocation.

NTIA and FCC staff have held initial discussions to identify ad-
ditional candidate federal spectrum bands that might be considered
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for reallocation, sharing or opportunistic use to help meet the
spectrum needs for wireless broadband. These discussions are
not sufficiently advanced to identify specific bands at this time.
However, this process should continue and be accelerated.

Any reallocation or repurposing of federal spectrum is a
complex process. Federal spectrum is used to support national
security and public safety applications that must be protected
and preserved. Many federal systems have unique capabilities
that cannot be easily replaced with off-the-shelf equipment
operating in other spectrum, which means it may not be pos-
sible to gain access to the spectrum for many years. As in the
case of the reallocation of the federal spectrum at 1710-1755
MHz to AWS-1, federal users may require access to non-federal
spectrum to accommodate displaced systems.

Given these complexities and timing considerations, it is
vital to develop a well-defined and ongoing process to ensure
that all spectrum is examined for additional opportunities.

RECOMMENDATION 5.16: The FCC should promote within
the International Telecommunication Union (ITU) innova-
tive and flexible approaches to global spectrum allocation
that take into consideration convergence of various radio
communication services and enable global development of
broadband services.

As the FCC participates in international organizations like
the ITU and regional organizations such as the Inter-American
Telecommunication Commission of the Organization of
American States, it should promote innovative approaches
to spectrum allocation to ensure maximum flexibility for
advanced communications services that will enable global
broadband services.

In addition to multilateral and regional organizations, the
FCC also participates with other U.S. government agencies,
such as the U.S. Department of State and NTIA, in bilateral
meetings where spectrum issues and approaches to broadband
deployment are discussed. In all of these fora, the FCC should
ensure that innovative approaches to spectrum allocation are
considered and supported.

For example, an item on the agenda for consideration at the
ITU’s World Radiocommunication Conference in 2012 (WRC-
12) calls for taking appropriate action with a view to enhancing
the international regulatory framework and the international
spectrum framework (Agenda Item 1.2). The primary objective
of this agenda item is to examine international radio allocation
and associated regulatory procedures to meet the demands of
current, emerging and future radio technologies, while also tak-
ing into account existing services and spectrum usage.

The introduction of many new wireless technologies and
applications, especially in consumer products, has spurred
growing interest in reviewing spectrum management practices.
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Consumers want to use many applications offered on wireline
and fixed radio communication systems on mobile terminals.
The next generation of mobile terminals encompasses multiple
radio communication services functions (e.g., fixed, mobile,
broadcasting and even radio determination) that provide for
voice, data and video as well as positioning (i.e., convergence).

The ITU’s Radio Regulations, however, may not be suffi-
ciently flexible to accommodate these technological changes.
Therefore, the FCC and the U.S. government should consider
whether alternatives are necessary to accommodate advance-
ments in technologies, particularly those that allow many
radio communication services to be implemented in the same
terminal or handset.

RECOMMENDATION 5.17: The FCC should take into account

the unique spectrum needs of U.S. Tribal communities'?

when implementing the recommendations in this chapter.
Some Tribes have successfully used wireless infrastruc-

ture to deliver broadband connectivity to their communities.

Increasing Tribal access to and use of spectrum would create

additional opportunities for Tribal communities to obtain

broadband access. Through the following actions, the FCC
should evaluate its policies and rules to address obstacles to
greater use of spectrum on Tribal lands, including access to
spectrum by Tribal communities:

» Spectrum dashboard. Facilitating access to the FCC’s
spectrum dashboard described in Recommendation 5.1 will
be critical to helping Tribal communities use spectrum or
identify non-Tribal parties that hold licenses to serve Tribal
lands."! To enhance Tribal access to such information,
future iterations of the spectrum dashboard should include
information identifying spectrum allocated and assigned
in Tribal lands. If the FCC conducts spectrum utilization
studies in the future, those studies should identify Tribal
lands as distinct entities.

» Tribal Land Bidding Credit. Since 2000, the Commission has
administered a Tribal Land Bidding Credit (TLBC) pro-
gram to provide incentives to wireless telecommunications
carriers to serve Tribal lands."** The FCC should revisit the
TLBC program to determine whether it can be modified
to facilitate Tribal access to spectrum in Tribal lands and
better promote deployment of communications services to
Tribal communities.

» Tribal priority. The FCC has established a Tribal priority in
the threshold analysis stage of the FM radio allotment and
AM radio licensing processes.'® Recognizing that the statu-
tory and regulatory procedures for licensing wireless ser-
vices are different in some respects from those applicable
to broadcast stations, the FCC should consider expanding
any Tribal priority policy to include the process for licens-
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ing fixed and mobile wireless licenses covering Tribal lands,
potentially considering geographic carve-out license areas
for Tribal lands.

Build-out. The FCC should consider providing additional
flexibility and incentives for the build-out of facilities serv-
ing Tribal lands. For example, if a licensee has fulfilled its
construction requirement but has failed to provide service
to Tribal lands, the FCC should consider alternative mecha-
nisms to facilitate Tribal access to such unused spectrum.
These mechanisms might include developing rules for
re-licensing the unused spectrum to the Tribal community
for the provision of services, mandating partitioning or

FEDERAL COMMUNICATIONS COMMISSION

disaggregation of the spectrum, and encouraging the use of
secondary market mechanisms for the purpose of deploying
services to Tribal areas.!**

White spaces. The FCC should move expeditiously to resolve
pending petitions for reconsideration in the TV white
spaces proceeding. Among other issues, this proceeding
should determine whether and to what extent the FCC
should exclude LPTV band devices in the border areas with
Mexico and Canada, including the Tribal lands in those
areas. Further, the FCC should proceed to consider higher-
power fixed operations in rural areas, which often include
Tribal lands.
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spectrum in the 1755-1850 MHz band.

Timing and quantity depends on Congressional action
to grant incentive auction authority as well as voluntary
participation of broadcasters in an auction.

This does not include the 14 megahertz of licensed
ESMR spectrum pending completion of the 800 MHz
rebanding because broadband operations have not been
shown to be viable under the interference protections
provided to neighboring public safety operations per 47
CFR §90.672.

Letter from 21st Century Telecommunications et al.,
Members of the Consumer Electronic Association et al.,
to Chairman Julius Genachowski and Commissioners,
FCC, GN Docket No. 09-51 (Dec. 2, 2009) at 1 (filed

by Consumer Electronics Association ) (on behalf of
115 parties).
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Clearwire states that 120 megahertz of contiguous
spectrum is needed for true mobile broadband. John
Saw, Senior Vice President and Chief Technology
Officer, Clearwire, Remarks at FCC Spectrum Workshop
(Sept. 17,2009), available at http://www.broadband.
gov/docs/ws_25_spectrum.pdf. Fibertower argues that
100 megahertz or more of spectrum will be needed for
wireless backhaul in the next few years. Tarun Gupta,
Vice President of Strategic Development, FiberTower,
Remarks at FCC Spectrum Workshop (Sept. 17, 2009).
T-Mobile’s smartphone customers use 50 times more
data than its average non-smartphone customers.
T-Mobile Comments in re NBP PN #26, (Data Sought
on Users of Spectrum—NBP Public Notice #26, GN
Docket Nos. 09-47, 09-51, 09-137, Public Notice, 24
FCC Red 14275 (OBI 2009) (NBP PN #26)), filed Dec.
22,2009, at 4. Verizon Wireless states that it might
acquire more than 100 megahertz of spectrum within the
next five years, if it were available. Bill Stone, Executive
Director, National Strategy, Verizon Wireless, Remarks
at FCC Spectrum Workshop (Sept. 17, 2009), available
at http://www.broadband.gov/docs/ws_25_spectrum.
pdf. WCAI states that 100 megahertz of new spectrum
would be a substantial beginning for mobile broadband
wireless providers to meet future needs. Wireless
Communications Association International Reply in re
NBP PN #6, filed Nov. 13, 2009, at 4.

CTIA Reply in re NBP PN #6, filed Nov. 13, 2009, at 2.
InT’L TELECOMM. UNION, ESTIMATED SPECTRUM BANDWIDTH
REQUIREMENTS FOR THE FUTURE DEVELOPMENT OF IMT-2000
AND IMT-Apvancep, Report ITU-R M.2078 (2006).
OrcoM, PREDICTING AREAS OF SPECTRUM SHORTAGE (2009),
available at http://www.ofcom.org.uk /research/
technology/research/spec_future/predicting/shortage.pdf.
The 2.3 GHz WCS spectrum includes two 15 megahertz
bands (2305-2320 MHz, 2345-2360 MHz), which
envelope the 25 megahertz SDARS band and is adjacent
to the aeronautical telemetry band at 2360-2390 MHz.
The WCS spectrum is licensed in two 10-megahertz
blocks (each 5 megahertz paired) in 52 Major Economic
Areas (MEAs), and in two 5 megahertz blocks in 12
Regional Economic Area Groupings (REAGSs). The 52
MEA license areas encompass 172 Economic Areas
(EAs). The FCC’s 1997 auction of WCS spectrum netted
$13.6 million.

See FCC, Amendment of Part 27 of the FCC’s Rules to
Govern the Operation of Wireless Communications
Services in the 2.3 GHz Band, WT Docket No.

07-293, http://fjallfoss.fcc.gov/ects/proceeding/
view?name=07-293 (last visited Feb. 22, 2010). As of
Feb. 22, 2010, the docket contained 282 filings, according
to the Electronic Comments Filing System.

Time Division Duplex (TDD) is a technology where
bi-directional communications occurs within the

same frequency band as compared with Frequency
Division Duplex technology where one band is used

for transmission from base stations to mobile units

and another band is used for transmission from mobile
units to base stations. Orthogonal Frequency Division
Multiplexing (OFDM) is a digital multi-carrier
modulation scheme in which each signal is split into
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multiple smaller sub-signals that are then transmitted
simultaneously at different frequencies to the receiver.
WiMAX, for example, is being implemented today using
TDD and OFDM technology.

See, e.g., APCO Comments in re NBP PN #8, (Additional
Comments Sought on Public Safety, Homeland Security
and Cybersecurity Elements of National Broadband
Plan—NBP Public Notice #8, GN Docket Nos. 09-47,
09-51, 09-137, PS Docket Nos. 06-229, 07-100, 07-114,
WT Docket No. 06-150, CC Docket No. 94-102, WC
Docket No. 05-196, Public Notice, 24 FCC Red 12136
(PSHSB 2009) (NBP PN #8). filed Nov. 12, 2009, at 11;
AT&T Comments in re NBP PN #8, filed Nov. 12, 2009,
at 2; Verizon Comments in re NBP PN #8, filed Nov. 12,
2009, at 6; Public Safety Spectrum Trust Comments in
re Public Safety and Homeland Security Bureau Seeks
Comment on Pelitions for Waiver to Deploy 700 MHz
Public Safety Broadband Networks, PS Docket No. 06-
229, Public Notice, 24 FCC Red 10814 (2009), filed Oct.
16,2009, at17.

Presently, the LTE specification designates “Band 14”
as a single band class that incorporates both the Public
Safety Broadband License (763-768 MHz and 793-798
MHz) and the Upper 700 MHz D Block (758-763 MHz
and 788-793 MHz). See 3RD GENERATION PARTNERSHIP
Prosecr, 3GPP TS 36.101 v8.8.0: 3rRD GENERATION
PARTNERSHIP PROJECT; TECHNICAL SPECIFICATION GROUP
Rap10 Access NETWORK; EVOLVED UNIVERSAL TERRESTRIAL
Rapio Access (E-UTRA), User Equipment (UE)

RaDp10 EQUIPMENT AND RECEPTION, RELEASE 8, at 14 &

tbl. 5-5.1 (2009), available at http://www.quintillion.
co.jp/3GPP/Specs/36101-880.pdf; 3RD GENERATION
ParTNERSHIP PrOJECT, 3GPP TS 36.104 v8.8.0 (2009~
12) 3rRD GENERATION PARTNERSHIP PROJECT; TECHNICAL
SpECIFICATION GROUP RADIO AccEss NETWORK; EVOLVED
UNIVERSAL TERRESTRIAL Rap10 Acciss (E-UTRA), BAse
Station (BS) Rap10 EQUIPMENT AND RECEPTION, RELEASE 8,
at13 & tbl. 5-5.1 (2009).

3GPP band class 3 includes 1710-1785 MHz and is used
in Europe, Asia, and Brazil. See, e.g., Fred Christmas, on
behalf of the GSM Association, Benefits of Frequency
Harmonisation, Presentation at I'TU Workshop on Market
Mechanisms for Spectrum Management 8 (Jan. 2007),
available at http://www.itu.int/osg/spu/stn/spectrum/
workshop_proceedings/Presentations_Abstracts_
Speeches_Day_1_Final/ITU%20worshop%20jan%20
07%20v2%201+%20FAC%20comments%203.pdf.
NTIA Jan. 4, 2010 Ex Parte at 5.

See MetroPCS Comments in re NBP PN #6, filed Oct.
23,2009, at 11-12; MetroPCS Reply in re NBP PN #6,
filed Nov. 13, 2009, at 2-8; Sprint Comments in re NBP
PN #6, filed Oct. 23, 2009, at 8-12; AT&T Reply in re
NBP PN #6, filed Nov. 13, 2009 at 12-13 (filed as AT and
T Inc.); CTIA Reply in re NBP PN #6, filed on Nov. 13,
2009, at 28-29; MSTV and NAB Comments in re NBP
PN #6, filed Oct. 23, 2009, at 3-4; but see New DBSD
Satellite Services Reply in re NBP PN #6, filed on Nov.
13,2009, at 4-7; TerreStar Ex Parte Reply in re NBP PN
#6, filed on Dec. 8, 2009, Attach. at 1-8; DISH Network
and Echostar Corporation Reply in re NBP PN #6, filed
on Nov. 13,2009, at 7 (filed by Dish Network LLC);
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Satellite Industry Association Comments in re NBP PN
#6, filed on Oct. 23, 2009, at 9.

These numbers are current as of the end of third quarter,
20009. See SkyTerra Commc’ns, Inc., Quarterly Report
(Form 10-Q), at 32 (Nov. 9, 2009) (number refers to
telephony subscribers only); Inmarsat, Condensed
Consolidated Financial Results 3 (Sept. 30, 2009),
available at http://www.inmarsat.com/Downloads/
English/Investors/THL_Q_3_2009.pdf (number

refers to “active terminals,” which Inmarsat describes

as “the number of subscribers or terminals that have
been used to access commercial services (except

certain SPS [satellite phone service] terminals) at any
time during the preceding twelve-month period and
registered at 30 September [2009]. Active terminals also
include the average number of certain SPS terminals

... active on a daily basis during the period. Active
terminals exclude our terminals (Inmarsat D+ and

Isat M2M) used to access our Satellite Low Data Rate
(“SLDR”) or telemetry services.”). As of 30 September
2009, Inmarsat had 231,486 SLDR terminals. Inmarsat,
Condensed Consolidated Financial Results 3 (Sept.

30, 2009), available at http://www.inmarsat.com/
Downloads/English/Investors/THL_Q_3_2009.pdf;
Globalstar, Inc., Quarterly Report (Form 10-Q), at 27
(Nov. 16, 2009); Iridium Commc’ns Inc., Quarterly
Report (Form 10-Q), at 37, 40, 43 (Nov. 16, 2009).

In the bands 1544-1545 and 1645.5-1646.5 MHz,

the Mobile Satellite Service is limited to distress and
safety communication and is not included in the 40
megahertz count.

Flexibility for Delivery of Communications by Mobile
Satellite Service Providers in the 2 GHz Band, the L-band,
and the 1.6/2.4 GHz Band: Review of the Spectrum
Sharing Plan Among Non-Geostationary Satellite Orbit
Mobile Satellite Service Systems in the 1.6/2.4 GHz Bands,
1B Docket No. 01-185, Report and Order and Notice of
Proposed Rulemaking, 18 FCC Red 1962, 1964-65, para.
1(2003).

Globalstar Licensee LLC, filed December 14, 2009,
IBFS File No. SAT-MOD-20091214-00152. SkyTerra
Subsidiary LLC, filed April 29, 2009, IBFS File Nos. SAT-
MOD-20090429-00046; SAT-MOD-20090429-00047;
SES-MOD-20090429-00536.

See, e.g., Infineon, Technology is Breakthrough

Jfor Mass-Market and Feature-Rich Multi-Mode
Handsets (press release), Apr. 1, 2009, http://www.
infineon.com/cms/en/corporate/press/news/
releases/2009/INFWLS200903-047.html; Letter

from Dean R. Brenner, Vice President, Government
Affairs, Qualcomm, to Marlene H. Dortch, Secretary,
FCC, GN Docket Nos. 09-47, 09-51, 09-137 (Oct. 23,
2009). For example, Globalstar has partnered with
Open Range to lease spectrum for the deployment

of wireless broadband service in underserved and

rural areas using WiMAX technology; TerreStar has
partnered with Nokia Siemens Networks to provide
mobile broadband coverage in urban areas through a
high-speed packet access (HSPA) network and recently
announced roaming and distribution deals with AT&T.
See Globalstar, Inc., Globalstar Becomes The First Mobile

101
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Spectrum Satellite Services Authority to Utilize It's ATC
Spectrum Authority (press release), Jan. 12, 2009, http://
www.globalstar.com/en/news/pressreleases/press_
display.php?pressld=522; TerreStar Corp., TerreStar
Announces Nationwide Roaming Agreement with AT&T
(press release), Aug. 1, 2008, http://www.terrestar.
com/press/archive/20080801.html; TerreStar Corp.,
TerreStar Announces Distribution Agreement with AT&T
(press release), Sept. 30, 2009, http://www.terrestar.
com/press/20090930.html.

The 120 megahertz objective is based on the need

for additional spectrum allocated to flexible, mobile
broadband use outlined earlier in this chapter and

on scenario modeling and analysis of the broadcast

TV bands. For a more detailed analysis see OMNIBUS
BROADBAND INITIATIVE, SPECTRUM RECLAMATION: OPTIONS
FOR Broapcast SeectruM (forthcoming) (OBI, SpEcTRUM
RECLAMATION).

For example, Designated Market Areas (DMAs) with
more than 1 million TV homes have a median of 16
full-power stations, while DMAs with fewer than 1
million TV homes have a median of 6. FCC, DTV Station
Search, http://licensing.fcc.gov/cdbs/cdbs_docs/pa/
dtvsearch/dtv_search.cfm (last visited Jan. 21, 2010).
The FCC is required to allocate channels among States
and communities so as to provide a “fair, efficient, and
equitable distribution” of service, 47 U.S.C. § 307(b), and
should ensure minimum service levels in each market as
determined by the rule-making proceeding and pursuant
to its § 307(b) mandate.

The 85-90% of U.S. households that subscribe to
service through multichannel video programming
distributors (MVPDs) pay for the programming that
over-the-air television viewers receive for free. These
households pay for broadcast network programming
through retransmission fees that broadcast TV stations
negotiate with MVPDs—fees that MVPDs then pass

on to their customers. SNL Kagan has forecasted total
cash retransmission fees for 2009 at $738.7 million. See
SNL Kacan (a pivisioN oF SNL Financiar LC), Broapcast
InvesTOR: DEALS & FINANCE, BROADCAST RETRANS FEES

ON TrACK TO BREAK $1 BIL. BY 2011 (2009). Moreover,
dedicating spectrum to broadcast use imposes on all
consumers an implicit “opportunity cost” for that use of
the spectrum over other potential uses.

The following market value analysis does not take into
account social value or other measures of consumer
surplus associated with either over-the-air broadcast TV
or mobile broadband use.

See generally FCC, Summary for Auction 73 (700

MHz Band), http://wireless.fcc.gov/auctions/default.
htm?job=auction_summary&id=73 (last visited Feb. 20,
2010). Dollars per megahertz of spectrum, per person
reached ($ per megahertz-pop) is the convention used to
estimate the market value of spectrum. In the 700 MHz
auction, $ per megahertz-pop values ranged from $0.03
in Paducah, Ken., Cape Girardeau, Mo., and Harrisburg-
Mt. Vernon, I11. to $3.86 in Philadelphia.

This valuation assumes (1) that the total broadcast
television industry enterprise value is $63.7B; (2) that
the over-the-air audience is 14-19% of total TV

88
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viewership; (3) that the value of over-the-air broadcast
television is $8.9-$12.2 billion; (4) that there is 294
megahertz of TV spectrum; and (5) that the United
States has a population of 281.4 million people. These
figures were calculated as follows. The total broadcast
television industry’s enterprise value equals industry
revenue multiplied by average operating margin and
by average EBITDA multiple. See BIA/Kelsey, BIA/
Kelsey Expects TV Station Revenues to End Year Lower
Than Anticipated; Levels Last Seen in 1990s Predicted
Through 2013 (press release), Dec. 22, 2009, http://
www.bia.com/pr091222-11TV4.asp (BIA/Kelsey,

TV Station Revenues) (estimating average broadcast
television industry revenue to be $17.9 billion (2008
actual and 2009 estimate)). The average operating
margin equals 35%, based on the average operating
margin from company reports and the SEC filings of
Belo Corp., Entravision Communications Corporation,
Fischer Communications, Inc., Gannett Company,
Gray Television, Hearst Corporation, LIN TV Corp.,
Nexstar Broadcasting Group, Sinclair Broadcast
Group, Univision Communications, Inc., and Young
Broadcasting, Inc. See U.S. Securities & Exchange
Comm’n, EDGAR: Filings & Forms, http://www.sec.gov/
edgar.shtml (last visited Mar. 5, 2010) (U.S. Securities
& Exchange Comm’n, EDGAR) (providing access to
the filings of publicly held companies). The average
EBITDA multiple equals 10.2, based on 2000-2009
monthly averages from the SEC filings of Gray
Television, Inc., LIN TV Corp., Nexstar Broadcasting
Group, and Sinclair Broadcast Group. See U.S. Securities
& Exchange Comm’n, EDGAR; Yahoo! Finance, http://
finance.yahoo.com (last visited Mar. 5, 2010). Yahoo
Finance was used to identify year-end stock share prices.
The over-the-air TV audience is based on a range of
estimates. See Nielsen Co., National Media Universe
Estimate database (accessed Feb. 2010) (estimating
9.7% of viewers are over-the-air only); GAO, DiGITAL
TELEVISION TRANSITION: BROADCASTERS” TRANSITION
Status, Low-POWER STATION ISSUES, AND INFORMATION ON
ConsuMER AWARENESS OF THE DTV TransiTioN 11, GAO -
08-881T (2008), (estimating 15% of viewers are over-
the-air only and finding that ~21% of MVPD households
have secondary TV sets that receive signals over-the-
air). Available at http://www.gao.gov/new.items/
d0888H.pdf. Assuming secondary TV sets are viewed
20% as often as primary sets, the overall over-the-air
TV audience equals 9.7-15% plus 4.2%, or 14-19%.

The value of over-the-air broadcast television equals
the total enterprise value of the broadcast television
industry times the over-the-air audience. The amount of
TV spectrum equals 2904 MHz, as allocated by the FCC.
OFF. oF ENG. & TecH. FCC ONLINE TABLE OF FREQUENCY
ALLOCATIONS 17-18, 22, 26 (rev. Jan. 25, 2010) (updating
47 C.FR. § 2.106), available at http://www.fcc.gov/oet/
spectrum/table/fcctable.pdf.

Economist Coleman Bazelon calculated value at

$0.15 per megahertz-pop. See Consumer Electronics
Association Comments in re NBP PN #6, filed Oct. 23,
2009, Attach. at 19.

Nielsen Co., National Media Universe Estimates, Nov.
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1998-Feb. 2010 (2010).

BIA/Kelsey, TV Station Revenues.

The latest employment figures from the U.S. Census
Bureau for broadcast TV show a 0.3% decline in total
from 2002 to 2007. Compare U.S. Census Bureau,

2002 Economic Census Television Broadcasting
Industry Statistics, http://factfinder.census.gov/servlet/
IBQTable?-NAICS1997=513120&-ds_name=EC025112
(last visited Mar. 5, 2010), with U.S. Census Bureau,
2007 Economic Census Television Broadcasting
Industry Statistics, http://factfinder.census.gov/servlet/
IBQTable?-NAICS2007=515120&-ds_name=EC075111
(last visited Jan. 21, 2010). Data are not yet available

for 2008 or 2009, when the most meaningful declines
are likely to have occurred. NAB data indicates a 4.5%
decline in industry employment in 2008. See NAT'L Ass’N
OF BroAD., NAB TELEVISION FINANCIAL REPORT 2 (2008);
NAT’L Ass’N oF BRoAD., NAB TELEVISION FINANCIAL REPORT
2(2009).

For example, full-power stations directly use a median
0f 120 megahertz (20 channels) out of 294 megahertz
total in the top 10 DMAs; full-power stations in the most
congested DMA, Los Angeles, directly use 156 megahertz
(26 channels); across all 210 DMAs, full-power stations
directly use a median of 42 megahertz (7 channels).
FCC, DTV Station Search, http://licensing.fcc.gov/cdbs/
cdbs_docs/pa/dtvsearch/dtv_search.cfm (last visited
Jan. 21, 2010).

The DTV Table of Allotments is predicated on specific

TV service areas established by FCC rules. See 47 C.E.R.
§73.623(b); see also Off. of Eng. & Tech., FCC, Longley-Rice
Methodology for Evaluating TV Coverage and Interference
(OET Bulletin No. 69,2004); 47 C.FR. § 73.623(c)-(d)
(establishing rules for required distance separations). TV
service areas are defined by theoretical receiver antennas
10 meters off the ground that receive signals at given field
strengths 90% of the time, in 50% of locations at the edge
of a station’s coverage (noise-limited) contour, where its
signal is weakest. Stations wishing to establish broadcast
operations that violate the allowable service areas or
required distance separations must negotiate between
themselves and obtain FCC approval.

OBI, SPECTRUM RECLAMATION

There are existing television broadcast agreements

with Canada and Mexico. If the implementation of
recommendations in the plan cause any broadcast TV
station bordering on Canada or Mexico to alter its existing
station structure (e.g., channel reassignment, relocation,
change in transmission parameters), the FCC would need
to coordinate these changes with Canada or Mexico.

Data ranges represent upper and lower bounds from public
filings and assume current technology; future technologies
could reduce the bandwidth required. See Hampton

Roads Educational Telecommunications Association, Inc.
Comments in re NBP PN #26, filed Dec. 22, 20009, at 4;
WITF, Inc. Comments in re NBP PN #26, filed Dec. 22,
2009, at 4; lowa Public Broadcasting Board Comments in
re NBP PN #26, filed Dec. 22,2009, at 4.

Each station may not have sufficient capacity to
maintain current HD picture quality if both are
transmitting highly complex HD programming
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simultaneously. Such incidences occur infrequently,
however. OBI, SpecTrUM RECLAMATION. Furthermore,
any such infrequent incidences would not impact the
quality of signals delivered to MVPDs that receive
broadcast TV signals through direct fiber or microwave
feeds—approximately 50% of cable headends and 27%
of DirecTV local collection facilities. Letter from Jane E.
Mago, Executive Vice President and General Counsel,
Legal and Regulatory Affairs, National Association of
Broadcasters, to Blair Levin, Executive Director, OBI,
FCC, GN Docket Nos. 09-47, 09-51, 09-137 (Dec. 23,
2009) at 1. Stations have several options to mitigate the
potential impact to over-the-air signal quality, including
statistical multiplexing, bit grooming, and rate shaping.
In addition, stations may be able to achieve at least
a15% improvement in MPEG-2 efficiency through
more advanced encoding techniques. See MaTTHEW S.
GoLbMAN, “IT’s Not DEAD YET!”—MPEG-2 VibEO CODING
ErriciENcy IMPROVEMENTS (2009), attached to Letter
from Matthew Goldman, Vice President of Technology,
TANDBERG Television, part of the Ericsson Group,

to Marlene H. Dortch, Secretary, FCC (Jan. 22, 2010)
(TANDBERG Jan. 22, 2010 Ex Parte); Matthew S.
Goldman, “It’s Not Dead Yet!”—MPEG-2 Video Coding
Efficiency Improvements, Presentation at the Broadcast
Engineering Conference (Apr. 22, 2009), attached to
TANDBERG Jan. 22, 2010 Ex Parte.

Letter from Craig Jahelka, Vice President and General
Manager, WBOC 16, to Marlene H. Dortch, Secretary,
FCC, GN Docket Nos. 09-47, 09-51, 09-137 (Jan. 15,
2010) at 1; see also Walt Disney Company Comments in
re NBP PN #26, filed Dec. 22, 2009, at 1.

For example, a station that broadcasts sports in HD

and another that broadcasts talk shows during the same
time period could agree on the best mechanisms to
share their bandwidth dynamically to enable each to
broadcast signals at certain quality levels, similar to how
stations manage bandwidth allocations across multiple
video streams today. These arrangements could further
mitigate any risk to HD signal quality resulting from

reduced bandwidth capacity per station.

100 See 47 U.S.C. § 534.
101 For example, stations could receive a portion of the

proceeds from the megahertz-pops they contributed
(megahertz-pops would equal the amount of megahertz
contributed multiplied by the station’s population
coverage). The U.S. Treasury could receive proceeds from
the adjacent channels recovered and auctioned as a result
of stations clearing the band. In most markets, the number
of adjacent channels recovered exceeds the bandwidth
directly contributed by stations. See Recommendation 54,

supra, for more details on incentive auctions.

102 Petition for Writ of Certiorari, Cablevision Sys. Corp. v.

FCC, No. 09-901 (Jan. 27, 2010).

103 The FCC should continue to recognize that “Congress

intended [47 U.S.C. § 307(b)] to check the inevitable
economic pressure to concentrate broadcast service

in urban areas at the expense of service to smaller
communities and rural areas.” Educational Information
Corporation For Modification of Noncommercial
Educational Station WCPE (FM) Raleigh, North
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Carolina, File No. BPED-930125IH, Memorandum
Opinion and Order, 12 FCC Red 6917, 6920 (1997)
(citing Pasadena Broad. Co. v. FCC, 555 F.2d 1046,
1049-50 (D.C. Cir. 1975)).

104 89.7% of revenue in 2010 for broadcast TV stations

is forecast to come from advertising on the primary
channel, 4.8% from retransmission consent, 4.4% from
Internet, 0.9% from digital sub-channels, and 0.2% from
Mobile. TELEVISION BUREAU OF ADVERTISING, A LOOK AT
2010, at 34 (2009).

105 85-90% of the distribution reach of stations comes

through MVPDs, and 10-15%comes through over-the-
air broadcasts. In general, stations with retransmission
consent agreements with MVPDs earn more revenue
from an MVPD viewer than from an over-the-air
viewer—the same advertising revenue from each, but

retransmission fee revenue only from the MVPD viewer.

106 Repacking channels could result in declines in service

areas for some stations, due to increased co-channel

or adjacent channel interference, and in increases in
service areas for others. Channel sharing would require
collocation of signal transmission, which would lead

to coverage shifts for the station(s) moving to a new
transmission location. In general, these shifts would
expand the number of consumers who receive a given
station’s signal, as stations would choose to consolidate
closer to population centers and at transmission
facilities with the most favorable coverage attributes.
Many broadcasters could also reduce transmission-
related operating and capital expenses by sharing
facilities. The FCC would have to ensure that shifts as
aresult of channel repacking or sharing comport with
Section 307(b), and should work with affected stations
on potential means to mitigate coverage losses, such

as low power translators and boosters with off- and
on-channel signal repeaters. In addition, the FCC would
need to define “acceptable” thresholds for service loss
as it did during and after the DTV Transition. In that
situation, acceptable thresholds for service loss were
2.0% for evaluating channel and facilities changes during
the DTV Transition, 0.1% during the process of stations
electing their post-transition channel, and 0.5% for

evaluating post-transition channel and facilities changes.

107 There are several examples of stations multi-casting

two HD streams in the broadcast TV market today.
There is no universal technical standard for objectively
measuring the quality of an HD picture, no HD
reporting requirement, and thus no official database

of HD streams. OBI, SPEcTRUM RECLAMATION. Section 2
(Viability of Channel Sharing for HD Programming).

108 MSTV and NAB Comments in re NBP PN #26, filed Dec.

23,2009, at 10. Some broadcasters are seeking to develop
new nationwide audiences through airing or syndicating
national programming over multicast channels (e.g., Live
Well in HD, MHz Worldview, V-me, and ThisTV). Other
stations are leasing capacity for ethnic programming or
for hybrid broadcast-broadband competitive offerings

to MVPD services, such as Sezmi Corporation. Sezmi
Corporation Comments in re NBP PN #26, filed Dec. 23,
2009, at1-2.

109 TELEVISION BUREAU OF ADVERTISING, A Look AT 2010, at

110

11

112

113

114

115

116

117

34 (2009).

Harris Corporation Comments in re NBP PN #206, filed
Dec. 22,2009, at 4.

Japan and South Korea have 69 million mobile TV users, or 9
outof every 10 worldwide. Note that the largest subscription
service in the world, run by South Korea Telecom’s TU Media
Corp, is asatellite-delivered service. Broadcasters in these
countries, however, have yet to leverage this viewership into
sustainable ad revenue to support free-to-air service. See
JonN FLercHER, SNL KAGAN (A DIvisioN OF SNL FINANCIAL

LC), ComPARING BrROADCAST MOBILE TV SERVICES: JAPAN,

Souri Korea, ITary, USS. (2009). The NAB issued base case
projections, forecasting mobile DTV advertising would
generate $2 billion in revenues in 2012, of which $1.1 billion
would accrue to broadcasters, generating ~$9.1 billion in
incremental market value. See Broadcast Engineering, OMVC
Concurs with NAB Study; Mobile Digital TV Service Could
Generate Billions (2008). A subscription-based domestic
mobile broadcast TV service, MediaFlo, using spectrum
bought at auction, also has generated varying opinions on the
future of the format.

These other mechanisms should also be implemented
in a way that preserves minimum acceptable broadcast
service levels and protects smaller and rural markets.
For example, full-power stations directly use a median
0f 120 megahertz (20 channels) out of 294 megahertz
total in the top 10 DMAs; full-power stations in the most
congested DMA, Los Angeles, directly use 156 megahertz
(26 channels); across all 210 DMAs, full-power stations
directly use a median of 42 megahertz (7 channels). See
FCC, DTV Station Search, http://licensing.fcc.gov/cdbs/
cdbs_docs/pa/dtvsearch/dtv_search.cfm (last visited
Jan. 21, 2010).

Digital Television Distributed Transmission System
Technologies, MB Docket No. 05-312, Report and Order,
23 FCC Red 16731,16732, para. 1 (2008). For more
information, see CTTA & CEA Comments in re NBP PN
#26, filed Dec. 22,2009, at 9-17.

In an MFN, multiple stations consolidate their capacity
and broadcast over different channels at different

sites and times, similar to a frequency re-use pattern
employed by mobile operators to avoid interference
between cell sites. CTB Group, Inc. Comments inre
NBP PN #26, filed Dec. 22, 2009, at 4. Letter from Peter
Tannenwald, Counsel for CTB Group, Inc., to Marlene
H. Dortch, Secretary, FCC, GN Docket No. 09-51, MB
Docket No. 05-312, RM 11574 (Jan. 15, 2010) (CTB
Group, Inc. Jan. 15, 2010 Ex Parte) at 10. An MFN would
require the FCC to grant additional licenses and /or
modify existing licenses.

CTIA and CEA estimate the cost to implement this type
of architecture at $1.4-$1.8 billion and the amount of
spectrum that could be freed at 100-180 megahertz.
CTIA & CEA Comments in re NBP PN #26, filed Dec.
22,2009, at 3.

See Amendment of Parts 21 and 74 of the Commission’s
Rules with regard to Filing Procedures in the Multipoint
Distribution Service and in the Instructional Television
Fixed Service; Implementation of Section 309(j) of the
Communications Act—Competitive Bidding, MM Docket
No. 94-131, PP Docket No. 93-253, Report and Order,
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10 FCC Red 9589, 9612 (1995); Amendment of the
Commission’s Rules Regarding Multiple Address Systems,
‘WT Docket No. 97-81, Report and Order, 15 FCC Red
11956, 11984 (2000); Amendment of the Commission’s
Rules Regarding the 37.0-38.6 GHz and 38.6-40.0

GHz Bands; Implementation of Section 309(j) of the
Communications Act—Compelitive Bidding, 37.0-38.6
GHz and 38.6-40.0 GHz, ET Docket No. 95-183, PP
Docket 93-253, Report and Order and Second Notice
of Proposed Rulemaking, 12 FCC Red 18600, 18637-38
(1997); Auction of Broadband Radio Service (BRS)
Licenses Scheduled for October, AU Docket No. 09-56,
Public Notice, 24 FCC Red 8277, 8288 (WTB 2009).

118 Stations could clear the overlay license bands by ceasing

e}

to broadcast over-the-air or by relocating to another
broadcast TV band with or without overlay licenses. As
part of the agreement to cease over-the-air broadcasts,
stations or overlay license winners could reach private
contractual carriage agreements with MVPDs to reach
the remaining 85-90% of households. Thomas Hazlett
Comments in re NBP PN #26, filed Dec. 18, 2009, at 9.
With FCC approval, relocating to another band could
involve either occupying another available 6-megahertz
channel or sharing a channel with another station.

119 For example, Auctions 44, 49, and 60 of licenses in the
700 MHz band generated proceeds of $0.03-0.05 per
megahertz-pop in 2002, 2003, and 2005, respectively,
with these low valuations driven primarily by
uncertainty over timing and cost to clear incumbent
broadcast TV licensees in that band. Once the DTV
Transition timeline was finalized, Auction 73 of similar
licenses in the 700 MHz band generated proceeds of
$1.28 per megahertz-pop. Auction data available on FCC
auction website: FCC, Auctions Home, http://wireless.
fee.gov/auctions/default.htm?job=auctions_home
(last visited Feb. 18, 2010). In addition, a holder of
licenses from Auctions 44, 49, and 60, Aloha Partners,
subsequently sold its licenses to AT&T for $1.06 per
megahertz-pop. See Om Malik, AT&T Buys 700 MHz
Spectrum Licenses, GicaOwm, Oct. 9, 2007, http://
gigaom.com/2007/10/09/att-buys-700-mhz-spectrum-
licenses/.

120 Subject to Congressional input and authorization, the
FCC could consider loosening certain public interest
obligations on commercial broadcasters as part of
abroad review and potential rule-making involving
spectrum fees. See Norman Ornstein Reply in re
NBP PN #30 (Reply Comments Sought in Support of
National Broadband Plan—NBP Public Notice #30,
GN Docket Nos. 09-47, 09-51, 09-137, Public Notice,
25 FCC Red 241 (WCB, rel. Jan. 13, 2010) (NBP PN
#30)), filed Jan. 20, 2010, at 10-13. The spectrum fees
would be in addition to existing annual regulatory fees
that broadcast TV stations pay. These regulatory fees
vary depending on VHF/UHF placement and market
location, ranging from $5,600 to $71,050 for VHF, and
from $1,800 to $21,225 for UHF.

121 Congress did not set a digital conversion date for low
power stations when it established the date for full power
stations. The FCC concluded that it has such authority
in Amendment of Parts 73 and 74 of the Commission’s
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Rules to Establish Rules for Digital Low Power Television,
Television Translator, and Television Booster Stations
and to Amend the Rules for Digital Class A Television
Stations, Report & Order, 19 FCC Red 19331, 19336-39,
paras. 11-19 (2004). Low power stations are licensed
spectrum users, but most have secondary spectrum
rights to full power stations; “Class A” stations operate
at low power but have primary spectrum rights with
interference protections.

122 Since the transition to digital, many VHF stations
have reported that some over-the-air viewers have
experienced degraded reception due to the impact of
environmental radio frequency noise on their digital
signal.

123 Currently, the following bands below 12 GHz are
available for point-to-point microwave backhaul,
either on a primary basis or secondary to other uses
in the band: 3700-4200 MHz (Fixed Satellite—Space
to Earth), 5925-6425 MHz (Fixed Satellite—Earth to
Space), 6525-6875 MHz (Fixed Satellite—Earth to
Space), 10550-10600 MHz (no other services sharing
the band), 10600-10680 MHz (Earth Exploration
Satellite, Space Research), and 10700-11700 MHz
(Fixed Satellite).

124 For frequencies below 15 GHz, National Spectrum
Manager Association guidelines call for coordination
within a 125-mile circle around a terrestrial microwave
station and within 250 miles for the “keyhole” extending
5 degrees on either side of the main beam azimuth.

See Nat'l Spectrum Managers Assn, Coordination
Contours For Terrestrial Microwave Systems 2, Rec.
WG 3.90.026 (2009), available at http://www.nsma.org/
recommendation/WG3.90.026.pdf (last visited Feb. 18,
2010).

125 Bands where sharing is currently and potentially viable
include 6425-6525 MHz (Mobile Microwave, Broadcast
Auxiliary Service (BAS), Cable Television Relay Service
(CARS), Mobile Local Television Transmission Service
(LTTS), Fixed Satellite Service (FSS)), 6875-7025 MHz
(BAS, CARS, LTTS, FSS), 7025-7075 MHz (BAS, CARS,
LTTS, FSS), and 7075-7125 MHz (BAS, CARS, LTTS).

126 Letter from Michael Mulcay, Chairman, Wireless
Strategies Inc., to Marlene H. Dortch, Secretary, FCC,
GN Docket No. 09-51, WT Docket No. 07-121 (Nov. 4,
20009) at 1; Letter from Richard B. Engelman, Director,
Spectrum Resources, Sprint Nextel Corp., to Marlene H.
Dortch, Secretary, FCC, WT Docket No. 07-121 (Mar. 12,
2009) at1-2.

127 Letter from Mitchell Lazarus, Counsel, Alcatel-Lucent
et al., to Marlene H. Dortch, Secretary, FCC, WT Docket
No. 09-106 (May 8, 2009) at 3 (requesting interpretation
of Section 101.141(a) (3) of the Commission’s Rules to
Permit the Use of Adaptive Modulation Systems); Fixed
Wireless Communications Coalition Comments in re
Adaptive Modulation PN (Wireless Telecommunications
Bureau Seeks Comment on Request of Alcatel-Lucent
et al. For Interpretation of 47 C.F.R. §101.141(a)(3) to
Permit the Use of Adaptive Modulation Systems, WT
Docket No. 09-106, Public Notice, 24 FCC Red 8549
(WTB 2009) (Adaptive Modulation PN)), filed July 27,
20009, at 1-2; Fixed Wireless Communications Coalition
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Reply in re Adaptive Modulation PN, filed Aug. 11, 2009,
at 2; Letter from Mitchell Lazarus, Counsel, Fixed
Wireless Communications Coalition, to Marlene H.
Dortch, Secretary, FCC, WT Docket Nos. 09-106, 09-114
(Oct. 30,2009), Attach. at 7-9.

128 DRAGONWAVE INC., UNDERSTANDING THE ToTAL COST OF
OWNERSHIP OF WIRELESS BACKHAUL: MAKING THE RIGHT
Cuoick AT THE RiguT Tive 12, DWI-APP-190 (2010),
available at http://www.wcai.com/images/pdf/wp_
DragonWave_APP-190.pdf.

129 Amendment of Part 101 of the Commission’s Rules to
Modify Antenna Requirements for the 10.7-11.7 GHz
Band, WT Docket No. 07-54, Report and Order, 22 FCC
Red 17153,17161, para. 11 (2007).

130 Opportunistic sharing techniques allow users to
operate at low power simultaneously with incumbent
users or during periods when incumbent users are not
transmitting on their assigned frequencies.

131 47 C.FR. Part 15.

132 See 47 C.E.R. § 15.205 for a list of the restricted bands in
which only spurious emissions are permitted. In many
cases, these bands correspond to federal-only allocations
that are used for passive spectrum sensing applications.

133 47 C.ER. §15.5(b).

134 Public Interest Spectrum Coalition (PISC) Comments
inre Wireless Innovation NOI (Fostering Innovation and
Investment in the Wireless Communications Market; A
National Broadband Plan For Our Future, GN Docket Nos.
09-157,09-51, Notice of Inquiry, 24 FCC Red 11322 (2009)
(Wireless Innovation NOI)), filed Nov. 5, 2009, at 20-25.

135 NTIA has expressed the need to explore innovative
spectrum access models, including opportunistic or
dynamic use. See Letter from Kathy D. Smith, Chief
Counsel, NTIA, to Marlene H. Dortch, Secretary, FCC,
GN Docket No. 09-51 (Jan. 4, 2010) at 5.

136 The ITU-R Study Group 1 has defined a cognitive
radio system as a radio system employing technology
that allows the system to obtain knowledge of its
operational and geographical environment, established
policies, and its internal state; to dynamically and
autonomously adjust its operational parameters and
protocols according to its obtained knowledge in order
to achieve predefined objectives; and to learn from the
results obtained. In layman’s terms, this describes a
radio and network that can react and self-adjust to local
changes in spectrum use or environmental conditions.
Cognitive radio is often confused with software defined
radio (SDR). However, while often a cognitive radio will
contain an SDR, an SDR does not necessarily imply a
cognitive radio.

137 A few of the more prominent projects are DARPA’s neXt
Generation Communications (XG) Program, the Federal
Spectrum Sharing Innovation Test-Bed Pilot Program,
and the European Commission’s End-to-End Efficiency
(E?) Project. In April 2007, the IEEE created the IEEE
Standards Coordinating Committee 41 (SCC41) on
Dynamic Spectrum Access Networks. Finally, the IEEE
802.22 working group is developing a standard for
wireless regional area networks for a cognitive radio-
based air interface for use by unlicensed devices on a
non-interfering basis in TV Broadcast spectrum.
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138 See, e.g., Public Interest Spectrum Coalition Reply in re

Wireless Innovation NOI, filed Nov. 5, 2009, at 20-30.

139 See New America Foundation Comments in re National

Broadband Plan NOI, filed Jun. 8, 2009, at 24. New
America Foundation states that it believes, “the most
promising mechanism for making substantial new
allocations of spectrum available for wireless broadband
deployments and other innovation is to leverage the TV
Bands Database ....” Id.

140 For the purposes of the Plan, we define “Tribal lands”

as any federally recognized Tribe’s reservation, pueblo
and colony, including former reservations in Oklahoma,
Alaska Native regions established pursuant to the
Alaska Native Claims Settlement Act (85 Stat. 688),
and Indian allotments. The term “Tribe” means any
American Indian or Alaska Native Tribe, Band, Nation,
Pueblo, Village or Community which is acknowledged
by the Federal government to have a government-to-
government relationship with the United States and is
eligible for the programs and services established by the
United States. See Statement of Policy on Establishing a
Government-to- Government Relationship with Indian
Tribes, 16 FCC Red 4078, 4080 (2000). Thus, “Tribal
lands” includes American Indian Reservations and
Trust Lands, Tribal Jurisdiction Statistical Areas, Tribal

Designated Statistical Areas, and Alaska Native Village

Statistical Areas, as well as the communities situated

on such lands. This would also include the lands of

Native entities receiving Federal acknowledgement or

recognition in the future. While Native Hawaiians are

not currently members of federally-recognized Tribes,
they are intended to be covered by the recommendations
of this Plan, as appropriate.

Letter from Native Public Media et al., to Marlene H.

Dortch, Secretary, FCC, in re NBP PN #5, Docket Nos.

09-47,09-51, 09-137 (Dec. 24, 2009) at 7.

142 See generally Extending Wireless Telecommunications
Services to Tribal Lands, WT Docket No. 99-266, Report
and Order, 15 FCC Red. 11794 (2000).

143 See Policies to Promote Rural Radio Service and to

14

just

Streamline Allotment and Assignment Procedures, MB
Docket No. 09-52, First Report and Order and Further
Notice of Proposed Rulemaking, FCC 10-24 (rel. Feb. 3,
2010); 47 US.C. § 307(b).

144 To the extent the FCC issues licenses or requires
partitioning of licenses for very small tribal areas,
however, consideration must be given to whether special
technical or coordination rules are necessary in order to
facilitate service to the tribal lands while minimizing the

potential for interference among neighboring licensees.
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