NATIONAL LAMBDARAIL:  AMERICA’s NETWORK FOR BROADBAND EXPANSION AND ECONOMIC RECOVERY

ACTION NEEDED

As the Congress and the Administration of President Obama join to dispense funds to states and telecommunications providers to deploy and provide broadband service capabilities as an integral part of the American Recovery and Reinvestment Act of 2009, an imperative and cost-saving first step should be to take full advantage of and build out the advanced network infrastructure foundation that has already been deployed across the nation over the past decade by America’s Research and Education community, known as National LambdaRail (NLR) (http://www.nlr.net) as shown in Figure 1 below.

NLR is an extremely robust, nonprofit nationwide backbone fiber network infrastructure that today serves the Research and Education community, and can readily be expanded and exploited to serve the public’s need for a high speed, reliable broadband infrastructure to empower American consumers and industry in the 21st century information economy.  Over twenty state and multi-state Regional Optical Networks (RONs), shown in Table 1, are already interconnected with NLR or can easily be interconnected, forming a truly nationwide broadband backbone that, with federal assistance, can bring broadband connectivity at the highest speeds to Americans in every state in the Union.
A direct federal investment of $148 million in NLR under the Act would create a public interstate network infrastructure, America’s Network. Corresponding investments in the RONs, via state block grants, would quickly put into place the advanced network infrastructure needed nationwide to help stimulate economic recovery and expansion.  Businesses, institutions and broadband service providers, and their customers, could access the RONs at multiple points and terminate through other RONs across the nation, enabling service providers and the public to obtain inexpensive broadband access using an already existing leading edge network at state-of-the-art speed and efficiency.
RATIONALE

Just as in the late 1950s the deployment of the Eisenhower Interstate Highway System became the engine that spurred monumental and beneficial changes in our society and has helped drive our economy for nearly five decades, so too can the deployment of a broadband public interstate network infrastructure be a key driver of economic and technological development for the next decade and beyond.  Relying on private sector investment has resulted in an underdeveloped, second-rate broadband infrastructure for the world’s greatest economy.  Clearly, federal stimulus and public-private sector partnerships are urgently needed to give the world’s greatest economy the world’s greatest public broadband infrastructure:  America’s Network.
Why build on the existing Research and Education community’s network infrastructure capabilities to establish America’s Network?  The answer is as simple as it is compelling:  a significant percentage of the needed nationwide infrastructure is already in place and ready to be used, with the demonstrated leadership, knowledge and expertise to operate, maintain and expand that infrastructure for the public good.

Leadership, Knowledge, and Expertise.  Forty years ago, a professor at the University of California Los Angeles (UCLA) and colleagues at Stanford University and the University of California Santa Barbara (UCSB) gave birth to what we now call the Internet by successfully demonstrating the ability to transmit data over long distances.  Between 1970 and 2000, it was the partnership of universities and laboratories, with federal grants, and in cooperation with telecommunications providers, that first deployed these new capabilities through leased networks, like ARPANET, NSFnet and Internet2.  They were created to specifically serve their research missions.  Although these networks served a good and valuable purpose, over the past decade the research and education community understood the importance of owning and managing a network infrastructure so they created NLR and the RONs with capabilities and capacity to serve the greater needs of our country and spur economic development.
The Core Infrastructure Is In Place.  It took well over a decade to deploy the interstate highway system.  Over the past decade, about 20 groups of universities and other higher education nonprofit entities across this country have deployed, owned and managed state and multi-state regionally-based network infrastructures -- RONs -- to serve primarily their respective Research and Education communities.  In May 2003, several of these groups joined forces to create NLR.  For over five years, NLR has deployed, owned and managed a nationwide network infrastructure backbone to link these RONs and their users together. NLR and each RON have the present capacity to provision multiple broadband networks.

NLR and the RONs comprise a uniquely robust, cohesive, secure and comprehensive broadband network infrastructure that can be used not only to serve the nation’s Research and Education community, but also to deliver a panoply of healthcare, public safety, public information and content services (e.g., the Library of Congress, Public Broadcasting Service, etc.), as well as to become America’s Network, the broadband network engine to spur economic development by private enterprise on a local, statewide, regional and nationwide basis. 

RESOURCES NEEDED

The proposed federal investment of $148 million would transform NLR into an open-access interstate public infrastructure that would serve as the keystone for stimulating economic recovery through a truly networked society. This funding would be used to capitalize the capacity of NLR, including seven years prepaid maintenance and operations.  As shown in Table 2, these funds would support robust dedicated nationwide networks for each of several service sectors that are critical for economic expansion and societal advancement over the next decade and beyond:  research and education, health services, public safety, library and public information dissemination, and start-up private commercial enterprise innovation networks for economic development.     

In addition, investments in RONs by the states through block grants will ensure the buildout of RON infrastructure in every part of the nation. Together, NLR and the interconnected RONs will form America’s Network, an indispensable spur to economic recovery and continuing technological advancement and job creation. With the RON serving as the keystone, each state could develop a public-private telecommunications cooperative to stimulate and facilitate uses of the infrastructure by consumers, businesses and institutions that would advance economic growth and development at the local and state level.  NLR, joined by the appropriate federal agency(s) and these state-based cooperatives, would ensure the robustness of the interstate component of America’s Network.

NLR TODAY

The development of NLR and the RONs represent the latest success story of the research community leadership to advance networking in this country.  What makes this latest movement so special is the fact that most of this development has been through the investment of universities and state governments.  NLR did not receive any direct federal funding during its development.

The foundation of the NLR infrastructure is a dense wave division multiplexing (DWDM)-based national optical footprint using Cisco Systems optical electronic systems, with a maximum capacity of 160 wavelengths nationwide across roughly 15,000 route-miles of fiber. Each wavelength can support transmission at 10 billion bits per second (10 Gbps).  This optical system is deployed nationwide across roughly 15,000 route-miles of fiber. The NLR wavelengths have been implemented using 10 Gigabit Ethernet LAN PhY (physical layer), a technology and architecture that had previously been limited to metro-area networks and the SONET (Synchronous Optical Network) Technology employed in traditional telecommunications networks.

NLR provides the national backbone, or wide-area network component, of an end-to-end service, with the RONs providing the state or regional component and individual entities providing the local component.  Figure 1.0 depicts the footprint of the NLR infrastructure.  
ATTACHMENTS:

Figure 1  NLR Infrastructure 
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Table 1

State/Regional Optical Networks and GigaPops (RONS)

RONs Connected to NLR


States Served by the Connected RONs


CENIC




California, Nevada, Arizona

PNWGP




Washington, Oregon, Hawaii, Alaska, Montana, 






Idaho

FRGP





Colorado, Utah, Wyoming, Idaho

OneNET




Oklahoma, Arkansas

ILIGHT




Indiana

ONECOMMUNITY



Northeast Ohio

PSC/3ROX




Western Pennsylvania, West Virginia

NeLR





New York, Massachusetts

MATP/MAX




Virginia, Maryland and DC

NCREN




North Carolina

SLR/SoX




Georgia, Alabama, Tennessee, Kentucky

ORNL/FUTURENET



Atlanta to Chicago

FLR





Florida

LONI





Louisiana, Mississippi

LEARN




Texas

NMLR





New Mexico

Other Available Connections

NEVADA NET



Nevada

NORTHERN TIER



North Dakota, South Dakota, Montana, Idaho

IRON





Idaho, Eastern Washington

GPN
Nebraska, Kansas, N. Dakota, S. Dakota, Arkansas

MOREnet




Missouri

BOREAS




Wisconsin, Minnesota, Iowa

WiscREN




Wisconsin

OMNIPOP




Big 10 Universities

MREN





Illinois

Merit





Michigan

OSCnet




Ohio

MAGPI




Eastern Pennsylvania, Delaware, New Jersey

NYSERNet




New York

OSHEAN




Rhode Island

NoX





Massachusetts, Vermont, New Hampshire, Maine

Table 2

The Projected Seven Year Cost of America’s Network

Dedicated Interstate Networks
Capacity

Federal Investment in NLR 

Research and Education
100Gigbits 

$44,819,460 

Health Services
10G
 

$21,289,572 

Public Safety
10G
 

$19,087,609 

Public Information
10G


$19,087,609 

Commercial Innovation Networks
20Gs
 

$43,425,218 

TOTAL

 





$147,709,468
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