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Recent advances in radio technology as well as in hardware

and software design have resulted in new possibilities for

future mobile communication networks. Among those,

cooperative communications among the peer nodes of a

cellular network could create much anticipated improve-

ment in coverage and capacity of the cellular systems. Such

cooperation would generate a distributed network topology

where the abundant processing power and storage capacity

of the nodes can be shared for carrying out complex tasks.

Distributed wireless communications would also enable

mobile computing within the mobile cloud. In this context,

the 23rd Annual Symposium on Personal Indoor and

Mobile Radio Communications (PIMRC 2012) served as a

major international telecommunication forum for

researchers and technologists to discuss original contribu-

tions and results in all fields of personal, indoor and mobile

communication systems, including those related to the

above topic of cooperative and distributed wireless

communications.

This special issue is based upon a selection of a very

limited number of papers presented at IEEE PIMRC2012.

Authors of the top 15 papers from the symposium were

invited to submit an extended version of their papers to this

special issue. Among those, we are happy to present you

with four papers that have been accepted after a rigorous

peer review process.

The first paper, New Diversity Combining Receivers for

Cooperative Multiplexing in Wireless Multiuser Relay

Networks, by Chang Kyung Sung, Iain B. Collings, Maged

Elkashlan, and Phee Lep Yeoh, proposes two new diversity

combining receivers that support cooperative multiplexing

in two-hop wireless multiuser relay networks. Cooperative

multiplexing has the potential to double the achievable

throughput by allowing the base station (BS) and the relay

station (RS) to transmit to different users at the same time

in the second time slot of the half time division duplexed

(TDD) relay transmission. This throughput improvement

comes at a cost of performance degradation due to inter-

user interference between the BS and the RS. To overcome

this degradation, two new receivers for the relay-link users

are proposed: (1) cooperative multiplexing optimum com-

bining (CMOC) and (2) cooperative multiplexing selection

combining (CMSC). Exact closed-form expressions are

derived for the moment generation function, probability

density function, and the cumulative distribution function

of the output SINR, and new analytical expressions for the

outage probability, symbol error rate, and achievable

throughput are presented. The authors show that the sym-

bol error rate performance and achievable throughput were

notably improved relative to the standard single-channel

receiver in the high interference regime.

The second paper, Improving Cooperative Transmission

Feasibility by Network Reconfiguration in Limited Back-

haul Networks, by Martin Draxler, Thorsten Biermann, and

Holger Karl, develops a mixed integer linear program

(MILP) and a BS selection heuristic for Coordinated Multi-

Point (CoMP) that takes into account both aspects of the

wireless channels and the backhaul network status. This

heuristic can also identify which bottlenecks in the
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backhaul network make a particular BS selection infeasi-

ble. They exploit this to dynamically reconfigure the

backhaul network according to the wireless requirements.

Simulations show that the heuristic’s solution quality is

close to the optimum while execution time and memory

consumption are reduced by multiple orders of magnitude

compared to solving the problem via mathematical opti-

mization. In addition, simulation results for network

reconfiguration in different backhaul network scenarios

illustrate how the proposed approach helps to better exploit

available backhaul resources.

The third paper, A Novel Gateway Selection Technique

for Throughput Optimization in Configurable Wireless

Mesh Networks, by Wei Liu, Hiroki Nishiyama, Nei Kato,

Yoshitaka Shimizu, and Tomoaki Kumagai, considers

wireless mesh networks (WMNs) for the disaster recovery

applications. WMN advantages including low up-front

cost, easy network deployment, stable topology, robustness

and reliable coverage. They can be utilized to restore net-

work collapse after a disaster event. In this paper, based

upon a new network infrastructure for WMNs to guarantee

high network performance, the authors focus on the issue

of throughput optimization to improve the performance for

WMNs. Motivated by the observation that selecting a

different mesh router as the gateway will lead to different

network throughput capacity, they propose a novel selec-

tion technique to rapidly choose the optimal mesh router as

the gateway. In addition, they take into account the traffic

distribution for the mesh router to eliminate traffic con-

gestion. Performance of the proposed method is evaluated

by both numerical and simulated analysis and results

demonstrate that the gateway selection method is effective

to optimize the throughput for WMNs.

In the fourth and final paper, Performance Analysis of

Communication System with Nonlinear Power Amplifier,

by Ilia Iofedov, Igor Gutman, and Dov Wulich, a com-

munication system with nonlinear power amplifier (PA) is

considered. The PA nonlinearity forces the designer of a

communication system to choose proper back-off, which

influences three major parameters of the communication

system: (i) power efficiency, (ii) adjacent channel power

ratio (ACPR), and (iii) bit rate expressed by mutual

information (MI). Given these three parameters, the

authors evaluate the performance of a communication

system with such a nonlinear PA using the fact that ACPR

is dictated by the regulator/communication standard. Power

efficiency and MI are computed as functions of ACPR. To

illustrate the usefulness of the proposed method, the solid

state power amplifier (SSPA), and two linearized versions

of SSPA are considered, including a novel feed-forward

approach. The analysis demonstrates that linearization

improves the overall performance of communication

systems.

We sincerely hope that this Special Issue will be

enjoyable for all to read. The quality of this special issue

depends upon the quality of articles and the stringent ref-

ereeing carried out by a number of volunteers. As Guest

Editors, we wish to thank these referees whose helpful

remarks have contributed to the final quality of the pub-

lished papers, and the authors who have revised their

articles within the tight deadlines, and have agreed to

publish their work in this special issue of the Journal of

Wireless Information Networks. We would also like to

thank the Editor in Chief, Kaveh Pahlavan, for his support,

his encouragement, and his guidance through this entire

project.
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