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BROADBAND IS POWER:
INTERNET ACCESS

THROUGH THE

POWER LINE NETWORK

igital communications over power lines is an old
idea that dates back to the early 1920s, when the

first patents were filed in this area. Since then, utility com-
panies around the world have successfully used this tech-
nology for remote metering and control. These
applications, however, require only very low bit rates.

More recently, there has been a growing interest in the
possibility of exploiting the power grid to provide broad-
band Internet access to residential customers. The attrac-
tive feature of this idea is the presence of a vast
infrastructure in place for power distribution, and the pen-
etration of the service could be much higher than any
other wired alternative. Access to the Internet is becoming
as indispensable as access to electrical power. Since
devices that access the Internet are normally plugged into
an electrical outlet, the unification of these two networks
seems a compelling option. Other broadband alternatives
such as digital subscriber line (xDSL) and cable modems
have only reached 10 percent of U.S. households, even
though 60 percent of households are connected to the
Internet. There is a tremendous opportunity for power line
communications to bridge this gap. There is also growing
interest in the prospects of reusing in-building power line
cables to provide a broadband LAN within the home or
office. The major advantage offered by power-line-based
home networks is the availability of an existing infra-
structure of wires and wall outlets, so new cable installa-
tion is averted.

Despite the enormous potential, there is some skepti-
cism about the technology and its commercial viability.
This is due to several technical problems and regulatory
issues that still remain to be solved:
• The power line channel is a very harsh and noisy

transmission medium and extremely difficult to model.
• The power line channel poses unique challenges to the

modem designer, such as the choice of appropriate
modulation, coding, and detection schemes.

• Regulatory issues naturally arise due to the unshielded
nature of power line cables, which are both the source
and target of electromagnetic interference.

• Other issues include the presence of a transformer,
feeder segmentation, and, obviously, safety.
Although the many technical and regulatory issues

cause some skepticism, there is today renewed interest in
power line communications. In Europe and, to a lesser
extent, in the United States, power utility companies are
partnering with vendors to conduct field trials. Moreover,
in the United States an industry consortium, HomePlug,
has agreed on a specification for indoor power-line-based
home-networking.

The purpose of this feature topic is to draw the atten-
tion of the communications community to this interesting
and challenging area. It is symptomatic that most contribu-
tions on this topic are published in transactions on con-
sumer electronics, power delivery, industry applications,
and industrial electronics, whereas very few papers on
power line communications have appeared in publications
of the Communications Society, which usually fosters tech-
nical innovation in the area of communications systems.
Moreover, the power line channel poses unique challenges
in modem design, channel modeling, medium access, and
many other aspects of communications architecture. Many
of these challenges have only been partially addressed and
solved to date. In fact, most efforts in this area have
focused on channel modeling and the realization of work-
ing products; but with very few exceptions, a solid commu-
nications and information theoretic approach is still
lacking. Our hope is that this feature topic will inspire
basic theoretical work that will lay the foundation for a
new generation of communications technology for power
line data transmission.

We open the issue with an article by Gebhardt et al.,
which contains an overview of the topology of the mains
network, including both the medium and low voltage parts,
and a discussion about the many regulatory issues involved
in power line communications. The topic naturally leads to
a comparative study of the mains in the United States,
Europe, Japan, and some developing countries.

The second article, authored by Ezio Biglieri, tries to
bridge the theoretical gap in the power line communica-
tions literature by analyzing several possible options in
modulation and coding techniques suited to what the
author refers to as a “horrible channel.” The advantages
and disadvantages of many modulation and coding schemes
are put face to face with the unique challenges of the
power line channel, pointing out new research directions
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and solutions for the indoor and outdoor environments.
In the third article, by Dai and Poor, the authors pro-

pose advanced signal processing techniques based on mul-
ticarrier code-division multiple access and turbo multiuser
detection to enable high-speed data communications over
the low-voltage power distribution network.

Last but not least, we conclude this feature topic with
two short articles that summarize the results of two ongo-
ing field trials of power line communications. Since there
are currently many ongoing field trials in the world, we felt
it was important to shed light on some of their outcomes,
and we chose to focus on two specific examples among the
many possible, not for their particular merits compared to
others but rather to allow us to provide details on the
issues facing the deployment of a power line network. We
chose one trial in the United States and one in Europe
that we felt were sufficiently emblematic of power line
field trials on these two continents. The first article,
authored by Jee et al., reports results obtained in a U.S.
field trial in Westchester County, New York. The second
article, by Liu et al., provides the details of the results
obtained from a European field trial carried out in Fri-
bourg, Switzerland.
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