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Chapter II

Gigabit Internet to Every
Home and School:

A Conceptual Overview
Bill St. Arnaud

CANARIE, Canada

ABSTRACT
One of last great impediments to wide-scale and rapid deployment
of the information society is the “last mile” issue. This chapter
outlines some of the issues and history of the last mile problem and
proposes a research and development program leading to early
deployment of extreme high speed Internet access to schools and
libraries (GITS), which will then underpin an architectural frame-
work for high speed Internet access to the home-Gigabit Internet to
the Home (GITH). The proposed strategy calls for the deployment
of a third residential network service operating in parallel with
existing telephone and cable delivery mechanisms and thereby
avoiding the regulatory and technical hurdles of integrating tradi-
tional telephone and cable services into one common delivery
mechanism.

INTRODUCTION
In recent years there have been major advances in the speed and capacity

of Internet backbone networks such as the CANARIE optical Internet,
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CA*net 3.1 These networks offer a dramatic increase in bandwidth and quality
of service for new advanced multimedia applications. As well, with the advent
of innovative competitive service providers such as Qwest,2 Level 3,3  and
Frontier,4  there has been a significant reduction in prices commensurate with
the development of these new service offerings.

While there have been dramatic changes in backbone capacities and the
number of service providers, high speed local access to the home and
individual businesses has been considerably slower to develop. Solving the
“last mile” problem is one of the grand challenges facing the research
community, government and industry. The realization of a Gigabit Internet to
the Home (GITH) network will truly allow the wide-scale deployment of new
high speed multimedia services and the ultimate realization of the informa-
tion society.

The advent of low-cost high bandwidth to the home may usher in a new
world of applications where the network, in effect, becomes the computer.
Currently, there are few traditional applications that require bandwidth to the
home in excess of a few megabits per second. But the same story was true for
the personal computer, where 15 years ago there were few applications that
required more than kilobytes of memory and all the data could be easily stored
on a single floppy disk. It is now difficult to conceive of operating a PC with
anything less than 32 Mbytes of memory and a 2 gigabyte drive.

It is expected that high bandwidth applications will follow a similar
evolutionary path once high bandwidth is routinely available at low cost to the
home, school and office. Schools, libraries and universities are currently the
some of the biggest consumers of Internet service. Schools in particular have
a pressing demand to increase their Internet capacity. Most schools are poorly
served with low speed data lines. As multimedia instruction, educational
streaming video and other services become increasingly popular, the demand
for higher speed Internet access will be insatiable.

As will be described further in this chapter, there are many last mile
access technologies including wireless, satellite, xDSL and cable modem
services. While the capital cost of GITH to the home may be substantially
greater than these alternatives, its life cycle costs are significantly smaller. The
biggest single cost component of GITH is the installation of the fiber itself,
whether it is in the ground or on poles. Governments and large utilities have
the resources to raise money for 20- to 30-year life cycle infrastructures such
as roads, bridges and hydro facilities. As such, government again can play a key
role in the early deployment of a GITH network by leveraging its capability to
easily raise infrastructure money for the deployment of such a network. One
possible model would be for government to initially underwrite the infrastruc-
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