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n the February 2014 issue of IEEE Communications

Magazine, the first part of this Feature Topic included
nine articles that covered the range of visions for fifth gen-
eration (5G) wireless systems. This technology is expected
to be standardized and deployed in the next five to ten
years. This part of the Feature Topic will address in more
detail many technical issues and technology approaches for
5G systems.

The issue starts with two overview articles on 5G use
cases and technology developments. The first, “Scenarios
for 5G Mobile and Wireless Communications: The Vision
of the METIS Project” comes from a large European
research project, METIS, addressing 5G communications
technology. It describes some of the new use cases that are
likely to arise in 5G wireless networks as well as some of the
key technologies and concepts that will be used. The second
article, from the Chinese Academy of Telecommunications
Technology, “The Requirements, Challenges and Technolo-
gies for 5G of Terrestrial Mobile Telecommunication,” pro-
vides an overview of 5G systems from a Chinese perspective.
The article foresees that small cells will become a major
part of future wireless networks, alongside current macro-
cells, in order to meet the high traffic growth projections.

The next two articles address improvements in data
capacity for 5G wireless, particularly through interference
mitigation. “The Role of Small Cells, Coordinated Multi-
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point, and Massive MIMO in 5G” from Fraunhofer in
Germany shows how capacity improvements can be
achieved through further improvements in multiple anten-
na technology, particularly cooperative multipoint (COMP)
and large antenna arrays or massive multiple-input multi-
ple-output (MIMO) technology. This article also foresees
small cells as a major part of future networks. The next
article, “Advanced Interference Management for 5G Cel-
lular Networks” from Samsung, takes a complementary
approach by considering the potential gains of improving
interference cancellation at the user terminal side.

The following two articles address network coordination
and optimization of 5G networks. The article from the
Shanghai Research Center on Wireless Communications in
China, addresses “Cooperative Distributed Optimization
for the Hyper-Dense Small Cell Deployment.” Given that
many articles in this Feature Topic highlight small cells as
important, this article describes how small cells may opti-
mize their performance through simple algorithms that
only require local communications among neighboring
small cell devices. The next article, from the European
iJOIN project, discusses the alternative cloud radio access
network (Cloud-RAN) approach, where high-speed back-
haul links connect many base station antennas to a central-
ized processor farm, which can perform joint processing of
all radio signals.
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Another important topic addressed in the next two arti-
cles relates to innovative use of radio spectrum for 5G sys-
tems. The article “Accelerating SG QoE via Public-Private
Spectrum Sharing” from Federated Wireless in the United
States, discusses how spectrum may be shared between
mobile operators and other licensed spectrum users in
order to meet traffic growth projections. The next article,
“Device-to-Device (D2D) Communication in 5G Cellular
Networks: Challenges, Solutions, and Future Directions”
from the University of Waterloo in Canada, addresses
innovative sharing of spectrum between cellular and direct
device-to-device communications. The article describes
some of the difficulties toward, and pricing solutions to
enable, D2D adoption.

The final article, “An Energy- and Spectrum-Efficient
Wireless Heterogeneous Network Framework for 5G Sys-
tems” from Utah State University in the United States,
addresses a key trade-off that is expected in 5G systems
between spectrum efficiency and energy efficiency. The
article considers a heterogeneous network with different
cell types and studies the trade-off between higher capacity
and better energy efficiency.

In closing, the Editors would like to thank Editor-in-
Chief Sean Moore, the IEEE Comsoc magazine staff, and
all of the authors and reviewers who enabled this exciting
Feature Topic to come to fruition.
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