
IIn 1996, several universities united to
begin development of a national higher
education network. The result is Inter-
net2, an organization that manages a
large, high-speed data network. The
Internet2 backbone is a walled garden,
special-purpose network created to
meet the needs of higher education that
could not be met cost effectively by

service providers’ commodity Internet
access. These needs include multiple
100 Gigabit connections between cam-
puses and super computer facilities;
connections to the Large Hadron Col-
lider in Cern, Switzerland, to run
experiments; remote access to high-
definition real-time performances;
access to remote telescopes; and other
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critical applications. With this net-
work, all member universities are
connected to both the Internet2 net-
work and the commodity Internet.
Routine, non-member traffic is sent 
to the commodity Internet while 
critical member-to-member traffic is
automatically routed over the Inter-
net2 backbone. 

Internet2 applied for and was
granted $96 million in funding from
the National Telecommunications and
Information Administration (NTIA)
through the American Recovery and
Reinvestment Act (ARRA) of 2009.
This program funding, the Broadband
Technology Opportunities Program
(BTOP), was specifically designated
to support the construction of broad-
band network deployments. Internet2
constructed the network on dark fiber
purchased from Level 3 Communica-
tions for a 20-year period using opti-
cal equipment that can be provisioned
to support 88 100 Gigabits per second
(Gbps) Ethernet connections — 8.8
Terabits of total capacity. The network
has a national footprint with at least
one connection point in almost every
one of the lower 48 states.

The BTOP grants were awarded
based on the premise that community
anchor institutions (CAIs) would be
able to connect to the network. The
NTIA-specified eligible entities
include universities; colleges; K-12
schools; and city, county and state
governments. In the grant application,
Internet2 also agreed to include sup-
port for public-safety institutions.

The United States Unified Commu-
nity Anchor Network (U.S. UCAN) is
an Internet2 project. The current Inter-
net2 network operates in a layered
fashion whereby Internet2 supports
the national footprint, and regional
optical networks support the connec-
tivity within the states and regions. 

Public-Safety Opportunities
While other public-safety opportu-

nities could be supported by the 
network, the two with the most imme-
diate possibility are next-generation
9-1-1 (NG 9-1-1) development and
public-safety broadband Long Term
Evolution (LTE) backbone develop-
ment. Both of these greenfield net-
works based on transmission control
protocol (TCP)/IP were described in
previous articles in MissionCritical
Communications (see “Video’s NG 
9-1-1 Potential,” November/Decem-
ber 2011 and “NG 9-1-1 and LTE: A
Beneficial Union,” March 2012).
They also share the common attribute
of requiring significantly more band-
width than existing public-safety net-
works such as E9-1-1 and Project 25
(P25) systems. 

Existing networks typically run
over traditional T1 connections. For
NG 9-1-1, the current bandwidth rec-
ommendation is 10 Megabits per call-
taker plus 10 Megabits for the call
center. This sets the basic minimum
bandwidth requirement at 30 to 40
Megabits for each call center. LTE, on
the other hand, requires at least 70
Megabits to each tower site. It’s also
likely that there will be significant
opportunities to share expensive core
infrastructure on the LTE networks,
but this will only be possible if there
are high-bandwidth network
resources. Some of this sharing will
occur regionally and some at state
levels; resource sharing will cross
state boundaries.

Both the NG 9-1-1 and the public-
safety broadband wireless networks
are grappling with determining the
best way to create a national back-
bone. While they serve two separate
functions, there is a strong argument
that creating one large network would
best serve the public. The U.S. UCAN
model may work well within the 
public-safety sector too. States could
choose between a carrier-provided
multiprotocol label switching (MPLS)
network that exists within that state or

region, or they could choose to use the
regional optical networks. The most
likely model is actually a combination
of the two. There is little doubt that the
U.S. UCAN network would well serve
the country as the national backbone. 

In this model, the U.S. UCAN,
regional optical networks (RONs) and
even the carrier MPLS networks are
considered as point-to-point links. For
this to be a unified network, the rout-
ing, security, network operations cen-
ter and other such functions would be
managed by a third-party entity. The
options for network management
could include carriers and other net-
work services contracting firms.

Concerns
During the past few years, several

concerns with this initiative have been
expressed. What about reliability
when using non-carrier networks? The
U.S. UCAN is built using carrier-
grade equipment and is just as robust.
The network is designed to support the
five-nines reliability standard. This
can also be said of the carriers’ net-
works, but the unfortunate reality is
that every network goes down at some
point. By using a combination model
of U.S. UCAN and commercial carri-
ers’ networks, reliability can be
enhanced above the level of any one
carrier’s network alone. 

What about security? All three of
the U.S. UCAN, RONs and carrier
MPLS networks could be provisioned
as partitioned links on the physical net-
works. This provides the security
inherent in any non-connected 
network. The routers, switches and
firewalls that would make up the
Emergency Services IP Network
(ESInet) and LTE backbones would be
managed by the third-party entity con-
tracted by public-safety networks. This
is the source of the required security.

Why would I want to use the U.S.
UCAN and RONs? The major reason
is cost. The public-safety LTE network
is estimated to have an operational
expense (OPEX) of 80 percent of the
total cost of ownership, and capital
expense (CAPEX) of 20 percent. This
being the case, it’s incumbent on the
public-safety sector to minimize costs
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Both the NG 9-1-1 and the LTE networks
will require fiber-based Ethernet services
to be cost effective.
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to the greatest extent possible. One
recent estimate showed a tenfold cost
differential between a 1 Gigabit con-
nection provisioned on the U.S. UCAN
network and that same connection pro-
visioned on a carrier’s network. This
model could use a 1 Gigabit connec-
tion provisioned on the U.S. UCAN as
the primary connection with a 10
Megabit backup connection provi-
sioned on a carrier’s network. A sec-
ondary issue with the carrier’s network
is that no one single service provider
supports all areas in the country. Both
the NG 9-1-1 and the LTE networks
will require fiber-based Ethernet 

services to be cost effective. Carriers
currently can’t interconnect Ethernet
services between service providers. 

In summary, there are many rea-
sons that the U.S. UCAN network
could be used to support the public-
safety nationwide broadband network.
The most compelling reason is that the
network was funded primarily from
taxpayer dollars through an NTIA
BTOP grant. One condition of this
grant was that the network would sup-
port public safety. For public safety to
leverage this network means a signifi-
cant opportunity to maximize public
dollars, a wise venture given today’s

financial climate. ■

Dr. Walt Magnussen, PhD, runs the 

Internet2 Technology Evaluation Center

(ITEC), an emergency communications

lab, at Texas A&M University. Magnussen

also has an appointment with U.S. UCAN,

which oversees Internet2 to build national

infrastructure. He also served on the 

FCC’s Emergency Response Interoperabil-

ity Center (ERIC) technical advisory 

committee and served on the FCC Com-

munications Security, Reliability and 

Interoperability Council (CSRIC) working

group seven. Email feedback to

editor@RRMediaGroup.com.

N G  9 - 1 - 1


