
he telecommunications and information community
today is facing daunting challenges but also embracing

great opportunities. The unprecedented expansion of wireline
and wireless networks has resulted in a tremendous increase
in energy consumption and left a significant environmental
footprint. Recently, it has been reported that energy costs can
account for as much as half of a mobile service provider’s
annual operating expenses. If the aggregate energy consump-
tion of networking devices were to follow the growth trajecto-
ries of Internet traffic (i.e., about 50 percent per year), the
environmental and financial consequences would be dire.
Thus, making information and communications technology
(ICT) equipment and applications energy-efficient could not
only have a tangible positive impact on the environment, but
also help telecommunications operators attain long-term prof-
itability. Moreover, energy-efficient communications can help
the world reduce its dependence on fossil fuel, enable demand
response and distributed energy resources, and ultimately
achieve sustainable prosperity. Accordingly, a myriad of com-
munications and information technologies have already been
exploited by the global smart grid initiatives to empower the
conventional power grid to support two-way energy and infor-
mation flow.

To meet the challenges of increasing the energy efficiency
in communications, it is necessary to resort to a plethora of
paradigm-shifting technologies, such as energy-efficient net-
work architecture and protocols, energy-efficient wireless
transmission techniques, energy-efficient home networking,
energy-aware backbone networks, smart grid, and opportunis-
tic spectrum sharing without causing harmful interference pol-
lution.

Accordingly, there are two reoccurring Feature Topic
issues (November 2010 and June 2011) in sequence devoted
to energy efficiency improvement, which aim to provide a
comprehensive overview of the state of the art in technology,
regulation, and standardization for energy-efficient communi-
cations in the coming sustainable development era. The first
issue (this one) presents a holistic view of the relevant funda-
mental technique challenges and essential frameworks for
increasing energy efficiency in communications, and includes
four specific articles.

The first article, “IEEE 802.3az: The Road to Energy Effi-
cient Ethernet” by Ken Christensen et al., provides an
overview of the IEEE 802.3az Energy Efficient Ethernet

(EEE), based on utilizing low-power idle mode to reduce the
energy consumption of a link when no packets are being sent,
and describes the development of the IEEE 802.3az EEE
standard and how packet coalescing can be used to improve
the energy efficiency of EEE.

The second article, “A Secure Decentralized Data-Cen-
tric Information Infrastructure for Smart Grid” by Young-
Jin Kim et al., thoroughly depicts an IP-based decentralized
and data-centric information infrastructure for supporting
the innovative operations and applications of the next-gener-
ation smart power grid, which differs from a conventional
power distributed system by addressing the specific require-
ments of power applications such as security, distributed
data sources, latency-sensitive data transactions, and real-
time event updates. 

The third article, “Challenges and Enabling Technolo-
gies for Energy Aware Mobile Radio Networks” by Luis M.
Correia et al., presents an ensemble approach to character-
izing energy-efficient mobile radio networks. It provides
appropriate metrics and methods that allow evaluating the
energy efficiency of the entire mobile radio system com-
prising various component, link, and network levels. More-
over, advanced power management methods, taking into
account discontinuous transmission at the base stations,
slowly changing daily load patterns, and highly dynamic
traffic fluctuations at the network level have been investi-
gated as well. 

The fourth article, “Cell Zooming for Cost-Efficient Green
Cellular Networks” by Zhisheng Niu et al., details a novel con-
cept and architecture of cell zooming in mobile cellular net-
works, which adaptively adjusts the cell size according to
traffic load, user requirements, and channel conditions. The
proposed centralized and distributed cell zooming algorithms
effectively leverage the trade-off between energy saving and
blocking probability, which not only solve the problem of traf-
fic imbalance but also reduce the total energy consumption in
cellular networks.

In particular, we would like to thank Dr. Steve Gorshe for
his kind encouragement and valuable comments on improving
energy efficiency in communications. We hope that the arti-
cles in this issue and the forthcoming recurring issue (June
2011) will stimulate the readers of IEEE Communications
Magazine to actively take part in this significant emerging area
of research.
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