
raditionally, relays have been used to extend the
range of wireless communication systems. However,

in recent years, many exciting applications of relay commu-
nications have emerged. One such emerging application is
to assist in the communication between the source and
destination terminals via some cooperation protocol. By
controlling medium access between source and relay termi-
nals, coupled with the appropriate modulation or coding in
such cooperative schemes, it has been found that the diver-
sity of the communication system can be improved. In
multi-user systems, different users can also act as coopera-
tive partners or relays to share resources and assist each
other in information transmission, thereby creating a coop-
erative network. One other emerging application is the
exchange of information between multiple users through
relay(s). In such cases, by exploiting the knowledge of
one’s own transmitted signal, the throughput of these sys-
tems can be drastically increased.

For cooperative and relay communications, the medi-
um access control (MAC) layer also has many unique fea-
tures. The MAC in this case is concerned with more than
one-hop communication, is distributed and cooperative,
and works for multipoint-to-multipoint communication.
The MAC also needs to have knowledge about network
topology and account for node mobility. Accordingly, new
MAC layer designs must be devised to include new func-
tionalities as well as MAC layer routing. With the large
benefits to be reaped from employing cooperative and
relay techniques, several standardization groups, such as
IEEE 802.16 and IEEE 802.11, have started standardiza-
tion processes to include such technologies in their prevail-
ing standards.

With interest from both the research and industrial
communities gaining momentum, there is an urgent need
to better understand as well as keep track of cutting edge
research in cooperative and relay communications. We
have planned this feature topic to help address that need,
as well as to help researchers looking to jump on the band-
wagon. Therefore, we focus on recent advances, but also
include survey articles on cooperative and relay communi-
cations.

The response to our Call for Papers on this feature

topic of IEEE Communications Magazine was overwhelm-
ing, with over 50 articles submitted. All the papers were
reviewed by experts in the relevant area, with at least three
independent reviews for each paper and a rigorous two-
round review process. Due to the lack of space, we can
only accommodate six excellent articles covering various
aspects of cooperative and relay communications involving
physical layer (PHY), MAC, network layer, and cross-layer
modeling and design.

The first article, “Distributed Transmit Beamforming:
Challenges and Recent Progress” by R. Mudumbai et al.,
reviews promising recent results in architectures, algo-
rithms, and working prototypes on distributed transmit
beamforming, and the challenges that must be surmount-
ed. Directions are also discussed for future research need-
ed to translate the potential of distributed beamforming to
practice.

In the second article, “Cooperative Relay to Improve
Diversity in Cognitive Radio Networks,” Q. Zhang et al.
give a brief overview about the interplay of cooperation
and cognitive radio technologies, propose a relay-assisted
D-OFDM for data transmission as the fundamental com-
ponent for the whole system, and also present a new MAC
protocol in a Universal Software Radio Peripheral
(USRP)-based testbed.

The third article, “Link Layer Diversity and Above in
Multihop Wireless Networks” by Y. P. Chen et al., summa-
rizes the causes of channel diversity in wireless communi-
cations and how it is perceived at different layers of
multihop wireless networks. They concentrate on link layer
diversity, and discuss the challenges and possible diversity
schemes at the network layer.

H. Shan et al. analyze the issues and challenges in
designing an efficient MAC scheme for multihop wireless
ad hoc networks in the fourth article, “Distributed Cooper-
ative MAC for Multi-hop Wireless Networks.” They pro-
pose a cross-layer cooperative MAC protocol that is
backward compatible with 802.11 networks, and can adapt
to the channel condition and payload length.

In the fifth article in this topic, “Cooperative Network
Implementation Using Open Source Platforms,” T. Korakis
et al. describe two programmable cooperative communica-
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tion testbeds built at the Polytechnic Institute of NYU to
demonstrate that cooperative techniques indeed work in
practice.

Last but not least, J. J. Garcia-Luna-Aceves et al. pre-
sent in the sixth and final article, “Context Aware Protocol
Engines for Ad Hoc Networks,” an example of context-
aware packet switching in MANETs known as CAPE.
CAPE is based on nodes storing the entire context within
packets to be switched, and each data packet consists of
only its payload and a pointer to bind it to the stored con-
text.

In closing, we would like to thank all the authors for
their excellent contributions. We also thank the reviewers
for their dedicated time in reviewing the papers, and pro-
viding valuable comments and suggestions for refining the
quality of the articles. We appreciate the advice and sup-
port of former and current Editors-in-Chief of IEEE Com-
munications Magazine Drs. Thomas Chen and Nim K.
Cheung, and Sue Lange and Joseph Milizzo for their help
in the publication process.
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