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There has been an explosion of research interest during the
past decade in multiantenna wireless communications systems due to their promise for increased throughput and
reliability. Initial work on these multiple-input multipleoutput (MIMO) systems focused on single-user, point-topoint links, where interference is modeled generically and
resource allocation issues can be ignored. More recently,
increased attention has been given to multiuser problems,
where one or more network nodes possess multiple antennas. This represents a generalized MIMO problem, where
the multiple inputs could be from an antenna array at a single location, from single antennas at diﬀerent locations, or
from multiple antenna arrays at multiple points. Similarly,
the multiple outputs could be arranged in any of these configurations as well. Once the spatial resources of the channel must be shared among several users, issues such as interference cancellation, power allocation, scheduling, source
separation, and multiuser detection arise. The interplay of
these problems with standard MIMO topics such as spacetime coding, beamforming, channel estimation, and capacity provide for an extremely rich array of research directions.
The papers that appear in this special issue reflect the
variety of problems that must be addressed in a multiuser
MIMO communications network. The first three papers
(Popescu and Rose, Pascual-Iserte et al., Zhang and Dai)
address system-level optimization when channel state information (CSI) is available at all points in the network.
Maximizing or achieving a minimum acceptable signalto-interference-plus-noise ratio (SINR) for every network
link is shown to require proper coordination of transmit-

ted power and joint transmit/receive beamformer design.
The next three papers (Spencer and Swindlehurst, Pan et
al., Biguesh et al.) are similar in spirit, but specifically focus on the downlink problem, where one or more base stations attempt to simultaneously communicate with multiple
cochannel users. Again, power control and joint beamformer
design are the keys. At this point, the special issue shifts to
considerations of the capacity of the multiuser uplink. Jorswieck and Boche study capacity under various worst-case
assumptions on the noise, and develop corresponding optimal uplink transmit strategies. Serbetli and Yener investigate approaches for scheduling uplink transmissions and uplink transmit beamformer design in order to maximize the
sum capacity. Hämäläinen et al. discuss the coverage and capacity gains of multiuser MIMO techniques for the specific
case of UMTS terrestrial radio access systems. Veselinovic
et al. report on the application of turbo equalization and
multiuser detection techniques for uplink user signal separation. Finally, all of the above papers assume the availability
of CSI, but they do not discuss how this is to be achieved.
This very important problem is the topic of the paper by
Sung et al., which describes how to exploit the structure of
space-time encoded CDMA signals for blind channel estimation.
We would like to thank the many individuals who participated in the review process of this special issue; their efforts have led to considerable refinement of the papers and
to greatly improving the issue’s overall quality. We appreciate the eﬀorts of the authors not only in producing interesting and informative papers, but also in keeping up with
our submission and revision timeline. Finally, we express
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appreciation to Hindawi Publishing for their support in
helping to make this special issue a reality. Ultimately, we
hope that the papers and references listed in this special issue will spark continued interest in what is a very exciting
research area.
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