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445 12th Street, SW

Washington, DC 20554

Re: Rural Broadband Strategy (GN Docket No. 09-29)
Dear Ms. Dortch:

The New America Foundation (NAF) submits these brief ex parte comments in response to the
Commission’s public notice seeking comment on Congress’s directive in the Food,
Conservation, and Energy Act of 2008 (2008 Farm Bill) that the Chairman of the Commission
develop, in consultation with the Secretary of the Department of Agriculture, a comprehensive
rural broadband strategy. We are pleased to see the Commission is moving forward with this
important work. Broadband is the highway of the 21% century for small towns and rural
communities; the vital connection to the broader nation and increasingly the global economy. It
is essential to promoting economic growth in rural communities and providing residents with
access to quality education and healthcare through telehealth and distance learning services.

As the Commission is well aware, rural communities across the country continue to have little or
no access to high speed broadband, with many residents and businesses still relying upon dial-up
modems as their primary connection to the Internet. Deploying broadband in rural areas remains
a substantial challenge. Build-out costs are often substantially higher and rural networks remain
less profitable than their urban and suburban counterparts. Adding to these challenges, cost-
effective wireless deployment by local and smaller broadband providers (and potential providers)
is limited by often overly-expensive access to public spectrum and both wired and wireless rural
providers are increasingly burdened with escalating costs for middle-mile access and backbone
transport. Given these challenges, it is critical for the Commission to develop policy solutions
that focus both on lowering build-out costs for rural deployments and reducing operational costs
for these networks. To that end, NAF recommends the Commission consider the following
policy proposals to encourage greater rural deployment of broadband and sustainable rural
networks.



Encourage Greater Wireless Broadband Deployment through I ncreased Access
to Spectrum

Section 6112(a)(1)(C) of the 2008 Farm Act requires the Commission to “address both short- and
long-term needs assessments and solutions for rapid build-out of rural broadband solutions.™
Wireless remains the most cost-effective and rapid means to bring broadband access to rural
residents. Already, thousands of locally-grown Wireless Internet Service Providers (WISPSs),
Rural ILECs, public utilities, NGO’s and local governments are utilizing wireless technology and
unlicensed spectrum to bring wireless broadband to un-served and underserved rural areas across
the country. A substantial obstacle for these small and local providers to expand and scale-up
their networks is access to additional spectrum.

Spectrum is the building block for wireless broadband. While rural provider access to licensed
spectrum is scarce, unused spectrum capacity in rural areas is abundant. At any given time and
location, the vast majority of our nation’s radio frequency spectrum is unused or substantially
underutilized, particularly in rural areas. Recent spectrum occupancy studies by the Shared
Spectrum Company and funded by the National Science Foundation, have demonstrated in a mix
of urban, suburban and rural areas that large swaths of valuable spectrum are vacant or unused
for the majority of the time.> For example, the average spectrum use in rural Limestone, Maine
was just 1.7 percent.®> The highest occupancy rate on the prime beachfront spectrum below 3
GHz was just 13 percent in New York City, while the average across locations studied was just 6
percent. Across the country, this underutilized spectrum represents enormous untapped capacity
for rural broadband.

The Commission has taken several important steps to expand access to spectrum for wireless
broadband and to encourage more efficient and intensive use through spectrum sharing —
including its most recent decision to approve unlicensed “smart radio” access to vacant channels
in the TV band, as well as the “licensing lite” approach in 3.65 GHz and unlicensed access in 2.4
and 5 GHz, which have been essential to spurring wireless broadband deployment in rural areas
by small WISPs, local governments and non-profit operators. Given the success of these open
and publicly available spectrum bands, NAF encourages the Commission to continue to look for
opportunities to lower barriers to spectrum access by increasing the amount of publicly available
spectrum and encouraging greater dynamic spectrum sharing.

Broadband Mapping Should I nclude a Mapping of Public Spectrum Capability
As part of this effort, NAF recommends the Commission perform an Inventory of the Airwaves

that maps how our public spectrum resource is being utilized or underutilized in various bands.
The Commission could draw upon funding from the American Recovery and Reinvestment Act

! Pub. L. 110-246, 122 Stat. 1651 (Jun. 18, 2008) (June 18, 2008 Bill).

2 See Spectrum Occupancy Measurements, Shared Spectrum Company, available at.
http://www.sharedspectrum.com/measurements/.

3 See Tugba Erpek, Mark Lofquist, and Ken Patton, “Spectrum Occupancy Measurements Loring Commerce Centre
Limestone, Maine September 18-20, 2007 Shared Spectrum Company (2006), available at
http://www.sharedspectrum.com/measurements/download/Loring_Spectrum_Occupancy_Measurements_v2_3.pdf



(ARRA) of 2009, allocated for developing and maintaining “a comprehensive nationwide
inventory map of existing broadband service capability [italics added].” Spectrum is at the core
of wireless broadband service capability and we believe it would be in the public interest to have
a clear and transparent mapping of those capabilities.

The Commission and the public need to have a more complete, comprehensive inventory of what
frequencies are actually in use, for what purpose, with what technology, at what locations,
frequencies and times. Both government and private sector assignments and uses should be
included in the map, with NTIA and the entire administration an active partner in this effort.
With ARRA or other funding, actual spectrum use measurements in a large and regionally-
diverse sampling of markets should be part of the Commission’s broadband mapping exercise.

Spectrum mapping would help facilitate expanded access to rural broadband providers in at least
three ways:

» First, more complete and transparent frequency-by-location data online will improve the
functioning of secondary markets for spectrum license transfers and leasing.

» Second, it will provide information on what will be required to clear some heavily
underutilized bands, so that they can be reassigned for commercial use.

» Third, it will reveal the far greater number of frequency bands that could be made
available for opportunistic access in discrete geographic areas, at certain times of day or
year, or at certain altitudes or directions of arrival (azimuth, elevation).

We believe that rural areas will be the most likely beneficiaries of a mapping of the U.S.
spectrum capabilities. It will quickly become clear that particular frequency bands are either
completely unused or grossly underutilized in particular rural markets. This could provide the
Commission or Congress with the information it needs to reallocate or at least to open these
frequencies for non-interfering use by rural broadband providers. One promising mechanism for
this will be the TV Bands Database, which the Commission’s Office of Engineering and
Technology will certify as reliable as a geo-location lookup service allowing devices on the
vacant TV channels to do real-time checks of channel availability in discrete geographic
locations. Additional frequency bands could be added over time to the database, enriching the
spectrum infrastructure for rural broadband providers and consumers alike.

TV White Space Rules Should Allow Variable Power for Rural Broadband

NAF also believes it is vital for the Commission to continue to refine, improve, and expand upon
its rules for spectrum sharing and cognitive or “smart radio” technology that promise to increase
broadband access and to encourage continued wireless innovation. The Commission’s Second
Report & Order adopted last November 4, (Docket 04-186) granting unlicensed access to vacant
spectrum (“white spaces”) in the TV band was a tremendous step forward. However, in its effort
to address the objections of those opposed to any use of the broadcast white spaces, the

% See Sec. 6001, The American Recovery and Reinvestment Act of 2009, Pub. L. No. 111-5, 123 Stat. 115 (2009)
(Recovery Act) .



Commission adopted overly conservative rules that may limit the potential of TV band devices
(TVBDs) to increase broadband in rural areas.

The Commission placed a unitary power limit of fixed and mobile TVBDs to protect incumbent
broadcasters, even in rural areas where the vast majority of TV band is currently unused. As the
Public Interest Spectrum Coalition (PISC) noted in its Petition for Reconsideration in the
Commission’s white spaces proceeding, “[t]his limitation is clearly contrary to the clear
Congressional and public interest in promoting more affordable wireless broad deployment in
rural areas where commercial and non-commercial Wireless Internet Service Providers (WISPs)
could use this fallow white space spectrum to operate at power levels substantially above 4 watts
EIRP —and do so without any risk of harmful interference to TV reception in areas where there
are four, five, six or even more consecutive unassigned and available TV white space channels.™
In the media market surrounding Pierre, South Dakota, there are no licensed TV stations above
channel 39. A rural WISP could potentially operate a high-capacity and higher-power
broadband service while maintaining a buffer of three or four empty channels (18-24 MHz guard
band) between its service and any licensed incumbent service. As the Commission’s Order
acknowledged “there are advantages, such as reduced infrastructure costs and increased range, to
operation of unlicensed TVBDs at even higher power levels.” Yet, although recognizing the
advantages of variable power limits, the Commission declined at this time to permit fixed
TVBDs to operate at power levels greater than 4 watts EIRP regardless of proximity to
incumbent services — and instead opted to “further explore in a separate Notice of Inquiry
whether higtger powered unlicensed operation might be accommodated in the TV white spaces in
rural areas.”

While the Commission must guard against reasonable risks of harmful interference, it should
strike a proper balance that furthers the goal of encouraging broadband deployment.

The Commission has determined that the TV bands database will be a reliable means of
identifying and operating in a channel immediately adjacent to a television station, or at even
higher power with a one channel separation (n+1). The same database can therefore reliably
report that a TVBD can operate with a n+2, or n+4, or even greater separation from a licensed
service in certain geographic locations — and hence can operate at a higher power level without
any increased risk of harmful interference. For the same reason, the Commission should also
permit mobile devices to operate at higher and variable power when separation distances permit.

The Commission should continue to look for additional opportunities to expand “smart radio”
devices, such as those authorized in white spaces proceeding, to operate in other underutilized
spectrum bands. This type of technology will continue to promote innovation in spectrum use
and efficiency, while also leading to more reliable and faster wireless networks. Research is
ongoing to develop wireless devices that can dynamically select available frequencies that will
provide for the greatest throughput — allowing wireless devices and networks to adjust to the
unique RF environment of an area.” The key to the continued development of this advanced

> See Petition for Reconsideration, Public Interest Spectrum Coalition, FCC 04-186, March 19, 2009 at 11.
® See Second Report and Order and Memorandum Opinion and Order, FCC 04-186, adopted Nov. 4, 2008 at { 106.
" For example, see Tamer Nadeem, “Mobility Control for Throughput Maximization in



wireless technology and other related technologies are access to a variety of spectrum bands. By
focusing on increasing spectrum sharing and smart radio technology the Commission can help to
expand wireless broadband access while also promoting the U.S. as a global leader in wireless
technology and innovation.

. I ncrease Access to High-Speed Open Access and Wholesale Middle-Mile
Fiber Infrastructuresin Rural Areasto Promote Sustainable and Scalable Networks

A great deal of the discussion on improving rural broadband access in the U.S. has focused on
last-mile issues, connecting the residences and businesses in a local community. While this
remains a difficult challenge, another key obstacle to universal high-speed broadband access is
the connection of those last-mile networks to the Internet backbone. No community or network
is an island; and increasingly access to the high-speed middle-mile links that carry Internet traffic
to the backbone, and the escalating costs associated with transporting traffic among networks,
have become fundamental barriers to spreading connectivity, promoting broadband competition,
improving speeds and lowering prices.

The lack of middle-mile infrastructure is a considerable problem for existing rural ISPs and a
formidable obstacle to building sustainable rural broadband networks. The typical rural ISP is
91 miles from its primary backbone Internet connection and faces considerable costs to transport
traffic to and from the backbone.® Although prices per megabit have come down in some
instances, total capacity costs are increasing much faster than the razor thin profit margins of
many rural ILECs and WISPs. As network usage increases, small rural broadband providers are
buying more and more capacity to handle the increased traffic. A National Exchange Carrier
Association (NECA) report found that this "increased IP traffic will exacerbate, rather than
ameliorate” the difficulties of these networks since "existing revenue shortfalls are multiplied as
the scale of operations increases.” NECA 5 sobering conclusion underscores the necessity for an
intervention: "high-speed Internet service may not be sustainable in many rural areas based on
pure economics."®

Without a substantial investment to bring adequate middle-mile fiber connectivity to rural
communities, an increase in the number of interconnection points and routes, and improved
competition in the middle-mile and backbone, rural networks will hit a wall in terms of speed
and pricing as the capacity costs associated with increased traffic to the backbone will grow
faster than profits. New America released a paper in January to directly address this problem
with a proposal to leverage future federally-funded surface transportation spending to build-out
high-speed middle-mile fiber infrastructures in rural communities across the country.’® The plan
called for funding and mandating the installation of high-capacity, dark fiber bundles along all

Ad Hoc Networks,” Department of Computer Science, University of Maryland, available at
http://domino.research.ibm.com/comm/research_people.nsf/pages/sri.pubs.html/$FILE/wcmc.pdf.

# See "Encouraging Broadband Deployment,” National Telecommunication Cooperative Association, available at
http://www.ntca.org/images/stories/Documents/Advocacy/PositionPapers/encouragingbroadbanddeployment_ntca20
08.pdf.

° |bid.

10 See Attachment. Also see Benjamin Lennett and Sascha Meinrath, “Building a 21 Century Broadband
Superhighway,” New America Foundation, January 2009, available at
http://www.newamerica.net/publications/policy/building_21st_century _broadband_superhighway.



federally-subsidized and direct federal highway projects. The Federal Highway Administration
(FHA) estimates that 90 percent of the cost of deploying fiber in public rights of way along
roadways is associated with digging up and repairing the road to install the buried fiber.** Thus,
it is both expedient and significantly cheaper to install conduit and fiber while a roadway is
already being substantially repaired, reconstructed or built. This "fiber to the community"
approach would provide the essential wholesale fiber links necessary to facilitate high-speed
broadband deployment by incumbents as well as new broadband providers and substantially
benefit both wired and wireless networks.

In addition, rural broadband deployment, competition and affordability would also benefit
enormously from a mapping of the public sector fiber networks used by federal, state and local
public agencies nationwide. Dark fiber and/or excess capacity in public sector fiber networks is
broadband capability that is owned by the public and should be mapped along with other
broadband service capabilities as provided in ARRA. Dark fiber and/or excess capacity on the
public sector’s own fiber line infrastructure, opened for wholesale access to any provider —
commercial or non-commercial — including non-vertically-integrated cell phone carriers, WISPs,
Rural LECs and muni- or community WiFi networks, could help to substantially increase
middle-mile options.

We strongly encourage the Commission to address the middle-mile and backbone transport
challenges for rural networks in developing a rural broadband strategy. Affordable and non-
discriminatory access to high-speed middle-mile infrastructures and backbone transport is
absolutely critical to promoting sustainable rural networks and allowing for these networks to
scale-up in terms of speeds and services.

NAF appreciates the opportunity to submit the above policy recommendations to the
Commission in its effort to develop a rural broadband strategy. We believe they represent
essential building blocks for expanding high-speed broadband to rural communities; benefiting a
wide variety of providers, business models, and broadband solutions, while also promoting
further innovation, competition, and increased speeds and lower prices.

Respectfully Submitted,

\s\
Michael Calabrese
Director, Wireless Future Program
New America Foundation
calabrese@newamerica.net

\s\
Benjamin Lennett
Policy Analyst, Wireless Future Program
New America Foundation
lennett@newamerica.net

1 See "Telecommunications Handbook for Transportation Professionals," U.S. Department of Transportation,
Federal Highway Administration, September 2004, p. 41, available at
http://ops.fhwa.dot.gov/publications/telecomm_handbook/telecomm_handbook.pdf.
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Building a 21" Century Broadband Superhighway
A CONCRETE BUILD-OUT PLAN TO BRING HIGH-SPEED FIBER
CONNECTIONS TO EVERY COMMUNITY

By Benjamin Lennett and Sascha Meinrath*

U.S. technological leadership is in a state of decline.
Once the unequivocal frontrunner in information tech-
nology and telecommunications, the U.S. has fallen
from Ist to between 15th and 21st in the world in
terms of broadband access, adoption, speeds and
prices. The most recent data from OECD (through
June 2008) underscores the fact that the U.S. broad-
band penetration ranking remains stagnant.' Such a
dramatic decline has prompted calls for a “broadband
Apollo project,” a nation-wide initiative to build ad-
vanced fiber-optic communications infrastructure to
connect every community, constituency, and interested
individual in the country.

Although members of Congress and the incoming
Obama administration have all expressed interest in a
national effort to promote universal broadband, the
discussion thus far has lacked a coherent means to cor-
rect the current market failures and keep pace as other
nations have race ahead. Critical questions remain un-
answered; namely, what will a government investment
look like and how will it create a more open, competi-
tive, affordable, universally accessible high-speed
communications network, and avoid reinforcing the
deficiencies that have lead to our current woeful inter-
national standing?

A great deal of the discussion on improving broadband
access in the U.S. has focused on last-mile issues, con-
necting the residences and businesses in a local
community. While this remains a difficult challenge
in many areas, particularly low-income and rural
communities, another key obstacle to universal high-
speed broadband access is the connection of those last-
mile networks to the Internet backbone. No commu-
nity or network is an island. Increasingly access to the
high-speed middle-mile links that carry Internet traffic
to the backbone, and the escalating costs associated

with transporting traffic among networks, have be-
come fundamental barriers to spreading connectivity,
promoting broadband competition, improving speeds
and lowering prices.

Broadband has become the essential input good for an
increasing number of sectors of the economy and the
society as a whole. We can no longer view broadband
and the telecommunication infrastructures that facili-
tate high-speed connectivity as a luxury, but realize
their import as a mission critical infrastructure. This
requires a long-term approach, with sustained policy
initiatives and government investment.

Much as the construction of the interstate highway
system linked the country with a network of high-
speed highways and transformed transportation and
commerce in the 1950s, by leveraging this same trans-
portation infrastructure we can construct a public
access high-speed fiber highway system to transform
and democratize broadband and advanced telecommu-
nications. In 2009, Congress will develop a five-year
reauthorization of the omnibus transportation bill to
fund capital improvements and maintenance of the
national transportation grid.> This transportation bill
creates an opportunity to leverage federal spending on
traditional infrastructure (roads, bridges and possibly
railways) by earmarking $1.2 to $3.6 billion to man-
date and fund the build-out of open access, fiber-optic
infrastructures into the construction, resurfacing and
upgrading of our nation’s highway system. Integrating
the installation of high-capacity, dark fiber bundles
into all Federal-aid and direct Federal highway pro-
jects offers the most cost-effective means to bring
high-speed fiber connectivity to nearly every commu-
nity in the nation and create a nationwide fiber
infrastructure of unrivaled capacity.

*Benjamin Lennett is the Senior Program Associate for the New America Foundation’s Wireless Future Program.
Sascha Meinrath is the Research Director for the Wireless Future Program and coordinates the Open Technology

Initiative.



The Challenge

Broadband is the highway of the 21* century for small
towns and rural communities; the vital connection to
the broader nation and increasingly the global econ-
omy. Rural communities across the country continue
to have little or no access to broadband, with many
residents and businesses still relying upon dial-up mo-
dems as their primary connection to the Internet. These
communities are often still reliant upon antiquated,
copper telephone infrastructures, which often lack the
capabilities to deliver high-speed, broadband access.

The lack of middle-mile infrastructure is a consider-
able problem for existing rural ISPs and a formidable
obstacle to building sustainable rural broadband net-
works. The telecom industry spent billions installing
redundant long-haul fiber strands to connect large cit-
ies in the 1990s, but left many communities in between
unconnected.” The typical rural ISP is 91 miles from
its primary backbone Internet connection and faces
considerable costs to transport traffic to and from the
backbone.*

Although prices per megabit have come down in some
instances, total capacity costs are increasing much
faster than the razor thin profit margins of many rural
ILECs and ISPs. As network usage increases, small
rural broadband providers are buying more and more
capacity to handle the increased traffic. A National
Exchange Carrier Association (NECA) report found
that this “increased IP traffic will exacerbate, rather
than ameliorate” the difficulties of these networks
since “existing revenue shortfalls are multiplied as the
scale of operations increases.” NECA’s sobering con-
clusion underscores the necessity for an intervention:
“high-speed Internet service may not be sustainable in
many rural areas based on pure economics.”

Middle-mile connectivity challenges are not just iso-
lated to rural areas. Control of key interconnection
and peering points in major cities has become increas-
ingly consolidated, often leading to monopoly or
duopoly markets. This has created bottlenecks and
limited options for competing ISPs, keeping transport
prices much higher in the U.S. compared with many
European and Asian countries where bandwidth costs
have plummeted. The problem has implications not
just for the wired world but also increasingly for next-
generation “4G” cellular data systems, WiMax and
Wi-Fi networks. Wireless providers such as T-mobile
and Sprint-Nextel, who lack their own wireline infra-
structure, often must utilize backhaul and middle-mile
links that are controlled by their main competitors,
AT&T and Verizon.® The 2007 merger of AT&T and

BellSouth has consolidated the ownership of much of
the backbone into three major players. Currently,
there are no regulations on backbone transport costs
and the competitive conditions imposed on the AT&T
and BellSouth merger are set to expire in 2009 adding
even further uncertainty into the broadband service
provision market.’

Without a substantial investment to bring adequate
fiber connectivity to rural communities, an increase in
the number of interconnection points and routes, and
improved competition in the middle-mile, the U.S.
broadband market and the sectors of the economy that
rely upon it will continue to lag behind other industri-
alized nations. Competitive broadband networks will
hit a wall in terms of speed and pricing as the capacity
costs associated with increased traffic to the backbone
will grow faster than profits, forcing prices higher and
limiting competition. The current nationwide eco-
nomic decline is likely to further diminish private
investment in telecommunications infrastructure,
thereby creating conditions that increase the digital
divide, inhibit competition, lessen our ability to gain
parity with other advanced nations, and further hamper
economic recovery and expansion. This financial fall-
out will impact not just the technology sector, but all
sectors of the economy that benefit and rely upon
high-speed communications. Such a daunting chal-
lenge requires a new approach and a bold plan.

The Solution

As economic growth and success becomes increas-
ingly linked to technological advancement, prosperity
will migrate to those countries willing to make the
necessary investments to support 21st Century econo-
mies. The 21" Century Broadband Superhighway
initiative would fund and mandate the installation of
high-capacity, dark fiber bundles along all federally-
subsidized and direct federal highway projects, thus
creating over time a fully interconnected, public access
fiber infrastructure to bring high-speed connectivity to
every community served by these highways. This “fi-
ber to the community” approach would provide the
essential wholesale fiber links necessary to facilitate
high-speed broadband deployment by incumbents as
well as new broadband providers.

The National Highway System (NHS) comprises of
approximately 163,000 miles (262,000 kilometers) of
roadway, including the Interstate Highway System
(46,837 miles) and significant rural and urban roads
serving major population centers, international border
crossings, intermodal travel facilities, and major travel
destinations.® The NHS reaches nearly every part of
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the country. Nearly 90 percent of the U.S. population
lives within 5 miles (8 km) of an NHS roadway, as
does nearly all of the urban areas with a population of
more than 50,000 and 93 percent of urban areas with a
population of between 5,000 and 50,000.° Thus, inte-
grating the deployment of fiber in the building and
repairing of federal and federally subsidized highways
and roads offers a cost-effective and sustainable means
to bring robust fiber connections to nearly every com-
munity in the U.S.

The 2009 Omnibus transportation bill is expected to be
a multi-hundred billion dollar allocation over a five-
year time-frame, funding major surface transportation
projects in numerous Congressional districts as well as
general funding to maintain, expand, and improve the
country's transportation infrastructure, including high-
ways and roads in the NHS. Extending funding to
mandate and deploy conduit and fiber along Federal-
aid and direct Federal highway construction and resur-
facing projects would create, over the life of the
transportation bill, substantial new options for inter-
connecting broadband networks, decreasing
bottlenecks, increasing competition, and spurring a
new generation of broadband entrepreneurship.

Mational Highway System

LA |
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Source — Federal Highway Administration

Federal highway regulations already strongly encour-
age the accommodation of utility facilities along the
existing right-of-way of highway projects.'’ Addition-
ally, current highway funding can be utilized to offset
the cost of accommodating a utility, including the cost
of buried “utility tunnels” to accommodate telecom-
munication lines.""

The Federal Highway Administration (FHA) estimates
that 90 percent of the cost of deploying fiber in public
rights of way along roadways is associated with dig-
ging up and repairing the road to install the buried

fiber."> Thus, it is both expedient and significantly
cheaper to install conduit and fiber while a roadway is
already being substantially repaired, reconstructed or
built. Installing conduit and fiber in open trenches
during road construction, costs between $10,000 and
$30,000 per mile."” Low-end construction costs for
highways are around $3 million per lane, per mile, al-
though they can be substantially higher depending
upon the area.'* Thus, adding fiber would increase
highway construction costs by as little as 1 percent on
average.

The 2005 Safe, Accountable, Flexible, Efficient
Transportation Act (SAFETEA-LU) provided guaran-
teed funding for highways, highway safety, and public
transportation totaling $244.1 billion.”” This included
the authorization of $193 billion to the Federal-aid
highway program (funded from Highway Trust Fund
receipts) and $24 billion in earmarks for 6,371 special
projects.'® SAFETEA is set to expire in 2009 and
Congress will need to pass a new transportation bill in
order to reauthorize the Federal-aid highway program.
This provides an enormous opportunity to begin a sys-
tematic effort to build and upgrade a nationwide
broadband infrastructure.

In FY 2007, nearly 24,000 miles of Federal-aid high-
ways and roads or approximately 15 percent of the
NHS system was newly constructed, reconstructed,
upgraded, restored/rehabilitated, and resurfaced.!” Us-
ing this as a baseline, a conservative estimate (conduit
and fiber costs = $30,000 per mile) of the cost of fund-
ing and mandating the installation of fiber over the
five-year span of the transportation bill is approxi-
mately $3.6 billion to install 120,000 miles of conduit
and fiber. Assuming the baseline is much lower and
just 5 percent of the system, the cost would be ap-
proximately $1.2 billion to install over 40,000 miles of
conduit and fiber.

The Benefits

= Increase high-speed broadband access across
the nation. The fiber build-out will provide the neces-
sary middle-mile and backbone connections to
facilitate high-speed connectivity in communities
across the country. This proposal would reduce barri-
ers to market entry by lowering build-out costs for a
multitude of service providers. This would benefit eve-
ryone from private industry to rural telephone
cooperatives and municipalities seeking to provide
their communities with advanced telecommunication
services, such as IPTV and high-quality voice and
video telephony. The infrastructure would also dra-
matically improve the reach and capacity of wireless
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broadband networks. For example, once a fiber build-
out is completed along a stretch of highway or major
thoroughfare, wireless routers could be easily con-
nected, offering considerably faster speeds and
capacity than many current wireless networks that cur-
rently lack ubiquitous wireline backhaul. This would
boost the deployment and improve the affordability of
both commercial and community WiMax and mesh
Wi-Fi networks. The infrastructure would also facili-
tate a switch to intelligent transportation systems, a
priority for the Department of Transportation.

= Promote economic growth and entrepreneur-
ship, especially in rural areas. The new growth
sectors that will drive the U.S. economic recovery in-
clude medicine, agriculture, energy, and clean
technology — all of which greatly benefit from a major
build-out of telecommunications infrastructure. Lack
of access to high-speed broadband continues to be a
considerable impediment to attracting industry and
business to low-cost rural areas.'® With fiber running
along a highway, a company that might not otherwise
locate its offices in a rural or exurban area could build
its own connection and purchase wholesale access to
that link. Increased capacity also provides improved
prospects for desperately needed distance learning,
telehealth services, and telecommuting job opportuni-
ties.

* Create a more secure and robust telecommuni-
cations network. Currently, there are eight
interconnection regions for the Tier 1 ISPs who control
the core of the Internet.' This relatively small number
of interconnects are increasingly susceptible to equip-
ment failure and potential security concerns.
Facilitating the dramatic increase of interconnection
points bolsters the redundancy and robustness of this
critical national telecommunications network, helps
eliminate points of failure, and thus creates a more
secure and faster network.

= Technological advancements in transportation.
The Department of Transportation (DOT) has ex-
pressed serious interest in utilizing wireless
communications for an intelligent transportation sys-
tem to manage traffic flows and improve safety. With
fiber running along highways and interstates across the
country, DOT would have ample access to the high-
capacity network infrastructure necessary for these
uses.  As transportation infrastructures become in-
creasingly “smart,” they will need broadband capacity.
Laying fiber in a systematic manner is a proactive
measure that will both lessen disruption and dramati-
cally decrease the overall costs of these necessary
upgrades in coming years. By laying adequate fiber

capacities for multiple services and users, this initia-
tive creates the foundation for a diverse array of next-
generation transportation infrastructures.

The Key Elements

The key to this proposal is a fundamental commitment
to building an open and accessible high-speed links,
allowing a multitude of service providers and services
to utilize the infrastructure on a wholesale, non-
discriminatory basis, and ensuring that this public in-
vestment is as beneficial as possible to the maximum
number of potential users.

The fiber build-out is composed of seven key facets:

1. Fiber bundles of between 144 and 288 strands
should be laid to ensure ample capacity for
the foreseeable lifespan of the equipment. An
easily accessible ductwork and conduit system
should be installed to allow for additional fi-
ber bundles to be deployed;

2. Fiber links should have easily accessible in-
terconnection points and specific community
connection points to provide local ISPs, mu-
nicipalities, and businesses with access to the
infrastructure. Interconnection points and fa-
cilities for providers to co-locate equipment
should be made available on a non-
discriminatory basis, allowing for a diverse
array of services to utilize available fiber re-
sources;

3. Common carriage and wholesale access on
these links must be mandated. Any entity
(Iessor) can bid to build, operate, and maintain
the roadside fiber assets; however, they must
allow wholesale access and common carriage
along both these links as well as any addi-
tional links necessary to reach an open
interconnection point to any and all entities
(lessees);

4. Lessors must provide AUP-free use of these
fiber assets and any additional links necessary
to reach an open interconnection point to les-
sees;

5. Lessees include any and all entities seeking to
offer data services, both for-profit and non-
profit, including municipalities;

6. A system must be set up to accurately assess
and map the build-out process and functional-
ity. This network research and data collection
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will enhance transparency and provide critical
information for operators, service providers,
lessors, and lessees seeking to utilize fiber fa-
cilities and provide services in particular
areas; and,

7. To ensure a long-term return on investment
for taxpayers, a revenue-sharing agreement
must be implemented wherein lessors contrib-
ute, on a yearly basis, to a “Digital Excellence
Fund.” This fund could mirror the “Commu-
nity Technology Fund” negotiated as part of
the Pacific Telesis/SBC merger in California,
in which the merged entity provided $50 mil-
lion over ten years to NGOs to bring
technologies to traditionally underserved
communities. The Fund should also support
continuing fiber build-outs and provide fund-
ing for digital literacy and educational
programs to increase broadband adoption.

States and localities own and therefore are responsible
for the maintenance and upkeep of Federal Interstate
Highways and the urban and rural roads in the Na-
tional Highway System.”® They will similarly own
the conduit and fiber assets running along their high-
ways and roads. The Federal-aid Highway Program is
not a “cash up-front” program. States are first notified
of funds available for their use, projects are approved
and the work is started, and then the Federal govern-
ment makes payments to the states for costs as they are
incurred on projects.”’

It is imperative that no matter what entity a state or
locality contracts to build and/or operate the publicly-
funded fiber links, conditions attached to federal fund-
ing must require that all facilities remain open,
accessible, and transparent. This entails either a multi-
tier separation plan whereby operators that offer
wholesale fiber connections and business fiber connec-
tions are not service providers, or it could allow for a
service provider to vertically integrate, but with clear
requirements to provide for wholesale access to end-
to-end transport services. These operating parameters
ensure that both new entrants as well as telecommuni-
cation and cable incumbents can build, operate (light-
up) the fiber, and access this fiber infrastructure.

Conclusion

The Interstate Highway System and broader National
Highway System serve as the backbone of transporta-
tion and commerce in the United States. A 21
Century Broadband Superhighway would serve as the
backbone for communication and commerce in the 21*
century. Given the nation’s current woeful standing in

terms of broadband adoption, availability, speeds, and
prices compared to other developed nations, a dramatic
intervention is necessary to maintain U.S. technologi-
cal and economic competitiveness.

It was federal leadership and funding that helped build
ARPANET and NSFNET, the research networks that
served as the foundation for the Internet. Once again, it
will take a national effort to regain our technological
standing. The U.S. needs a sustained broadband build-
out effort that brings the necessary infrastructure to
communities across the country and provides the
speeds and capacity to meet, not just the communica-
tion needs of today, but the demands of tomorrow.
Mandating and funding the deployment of high-speed,
open access fiber bundles along all Federal-aid high-
way and direct Federal highway projects offers a cost-
effective and sustainable means to achieve these goals,
bringing high-speed connectivity to nearly every
community and providing the foundation for universal,
affordable access to high-speed broadband.
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