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Recently, the pressing desire to provide cost-effective
solutions aimed at supporting high-throughput broad-
band wireless access with large-scale coverage has signif-
icantly changed the notion of the traditional cellular
systems. Physical layer cooperation serves as an enabling
technology for such a change. In latest cellular networks,
neighboring infrastructure stations, such as base stations
(BSs) or relay stations (RSs), share their communication
resources to create virtual multiple-input multiple-out-
put (MIMO) systems by means of distributed transmis-
sion and signal processing. Cooperative processing at
the BSs promises to exceed the limits on spectral effi-
ciency imposed by inter-cell interference, thereby allow-
ing ever more aggressive frequency reuse patterns. On
the other hand, cooperation between BSs and RSs, as
well as among RSs, is expected to extend coverage and
capacity of point-to-multipoint links between BSs and
mobile stations in a highly economical fashion. How-
ever, to achieve such benefits in practice, numerous
research challenges have to be still tackled. This special
issue has come up with the intention of collecting cut-
ting-edge research achievements in cooperative MIMO
multicell systems.

For this special issue, we have received 35 manuscript
submissions altogether. After a careful review process,
10 manuscripts have been accepted for publication,
which cover the following topics for cooperative MIMO
multicell networks: channel modeling, power control
and scheduling, interference management, protocol
design and performance analysis, cost deployment,
simulation tools and testbeds. A brief introduction of all
the accepted manuscripts is reported in the following.

In the manuscript “A Geometrical Three-Ring-Based
Model for MIMO Mobile-to-Mobile Fading Channels in
Cooperative Networks” by Talha and Pitzold [1], a sto-
chastic narrowband MIMO mobile-to-mobile reference
channel model is derived in relay-based cooperative net-
works and exact closed-form expressions for different
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correlation functions are provided, under isotropic as
well as non-isotropic scattering conditions. A stochastic
simulation model is drawn from the reference model. It
is shown that the cross-correlation functions of the
simulation model closely approximate the corresponding
ones of the reference model.

In the article “Adaptive Coordinated Reception for
Multicell MIMO Uplink” by Lu et al. [2], power control
and receive beamforming are jointly optimized with
adaptive selection of multiple BSs to minimize the total
transmit power, under individual signal-to-interference-
plus-noise ratio constraint per mobile station. To reduce
the complexity in the large-scale cellular network, a sub-
optimal algorithm is derived, which exhibits a good
trade-off between performance and complexity if the
number of the pre-selected BSs is carefully chosen.

In the article “Virtual Cooperation for Throughput
Maximization in Distributed Large-Scale Wireless Net-
works” by Abouei et al. [3], a distributed wireless net-
work with K links is con-sidered, where the links are
partitioned into M clusters each operating in a subchan-
nel with bandwidth W/M. The power allocation and
number of clusters of such a network are optimized for
maximization of the throughput as the number of links
approaches infinity.

In the article “Distributed Cooperative Precoding with
Power Control for Cellular Systems with Correlated
Antennas at the Receiver” by Vinosh Babu James et al.
[4], the authors consider an analytical model for a multi-
cell and multiuser system with receiver-side correlation.
A distributed protocol for cooperation amongst the BSs
is also proposed. System performance gains measured in
terms of mean and cell-edge spectral efficiency values
are reported.

In the article “Multimode Transmission in Network
MIMO Downlink with Incomplete CSI” by Seifi et al.
[5], a two-step scheduling algorithm for a cooperative
multicell MIMO downlink is proposed: in the first step,
joint user and mode selection is performed, whereas, in
the second step, feedback and precoder design is carried
out by only considering the users selected in the first
step. The metric used to perform user and mode
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selection is based on an approximation of the ergodic
user rates that involves the knowledge of incomplete
channel state information (CSI) for any given location.
A substantial reduction the feedback overhead is shown.

In the article “Interference Management Schemes for
the Shared Relay Concept” by Panah et al. [6], several
interference management strategies for relays shared by
multiple cells are proposed. Since the relay functionality
influences the total interference, both amplify-and-for-
ward and decode-and-forward type relays are consid-
ered. Channel cancellation techniques are investigated
for one-way and two-way relaying. It is shown that stra-
tegies based on two-way shared relaying with bi-direc-
tional channel inversion at the relay often perform best
in terms of total system throughput while one-way tech-
niques are promising when the relay power is low.

In the article “Cognitive Cooperation for the Downlink
of Frequency Reuse Small Cells” by Akoum et al. [7], a
cooperative diversity protocol is developed, which is
coded over space, time, and frequency to improve the
quality of service of mobile users. For this purpose a
new two-phase cooperative protocol is proposed. In the
first phase, each BS serves its own users in a dedicated
frequency band and listens to the transmission of a
neighboring BS in another frequency band. In the sec-
ond phase, each BS transmits to its own users and the
users of the other BS using both frequency bands and a
suitable space-time code.

In the article “Performance Analysis of OFDM-based
Decode-and-Forward Relay Network with Multiple
Interferers over Rayleigh Fading Channel” by Tu et al.
[8], the authors analyze an orthogonal frequency-divi-
sion multiplexing (OFDM)-based decode-and-forward
relay network impaired by frequency-selective Rayleigh
fading and multiple uncorrelated equal power inter-
ferers. In particular, a unified closed-form expression of
average symbol error rate for M-ary phase-shift-keying
(M-PSK) modulation is derived and employed to study
the performance of such systems.

In the article “Techno-economic Evaluation of Coop-
erative Relaying Transmission Techniques in OFDM
Cellular Networks” by Moral et al. [9], an interdisciplin-
ary approach is provided to evaluate the costs in the
deployment of a 4 G relay-assisted network in the 2.6
GHz band following a techno-economic methodology
that departs from cell dimensioning based on spectral
efficiency and outage capacity requirements. The pre-
sented results show significant benefits for operators, as
well as reduction in the total radiated power.

In the article “Experimental Investigation of TDD
Reciprocity-Based Zero-Forcing Transmit Precoding” by
Zetterberg [10], the author describes an implementation
on a wireless testbed of zero-forcing linear precoding
when CSI at the transmitter is acquired by exploiting
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time-division-duplex (TDD) reciprocity. A self-calibra-
tion technique is described and significant improve-
ments have been demonstrated over baseline schemes.

Finally, we would like to thank all the authors for their
contribution to this special issue, the reviewers for their
effort and time spent in reviewing the manuscripts, as
well as the Editor-in-Chief Phillip Regalia and the Edi-
torial Staff of the Hindawi Publishing Corporation for
their support during the whole process.
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