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he widespread deployment of mobile networks that we

have witnessed in the last decade has made ubiquitous and

seamless mobile broadband data connectivity a reality to the
benefit of people, businesses, and governments in many regions of
the world. Nevertheless, new emerging applications demand future
networks to provide more efficient, flexible, reliable, and massive
mobile connectivity according to previously unseen modalities.

Imagine 50 billion loT devices connected to the Internet (by
2020, according to Cisco’s estimate) without licensed spectrum or
exclusive frequency assignments for the communication. How can
that be possible, you may wonder? Fortunately, the Third Gener-
ation Partnership Project (3GPP) in Release 13 has already stan-
dardized three possible solutions for this purpose by proposing to
share the cellular spectrum with loT. Extended Coverage GSM loT,
Narrowband loT, and Enhanced Machine Type Communication are
these three solutions, which are the focus of the article, “Multi-Op-
erator Network Sharing for Massive 1oT” included in the present
issue of this Series. This well written article covers the architectural
specifics of the solutions, associated design challenges with spec-
trum sharing, and the tolerable throughput degradation to be expe-
rienced by cellular subscribers.

Mesh networks for wireless LANs have been proposed for near-
ly two decades now, and standardized as IEEE 802.11s more than
eight years ago. However, many practical issues created obstacles
to reliable and efficient mesh networks, and as a result they have
only found widespread adoption in the past few years. The vaga-
ries of radio channels pose very hard optimization problems for
mesh networks; machine learning (ML) techniques have recently
been proposed for solving these issues. The second article, “An
Overview of Machine Learning Approaches in Wireless Mesh Net-
works,” provides a good introduction and survey of ML applica-
tions to wireless meshes. The article not only covers the various
ML techniques, but also describes the key issues to be solved for
meshes to work properly, and then explains how different ML tech-
niques may be applied to these solutions.

As the manufacturing industry is approaching a new era along its
evolution, Industry 4.0, adoption of wireless technologies in its process-
es has remained rather limited. The article “A Square Peg in a Round
Hole: The Complex Path for Wireless in the Manufacturing Industry”
contains an in-depth analysis of the possible reasons for the scarce pen-
etration of wireless in the manufacturing industry. The article discusses
major shortcomings of wireless technologies when faced with the
challenging requirements of certain applications. The article investigates
the causes of the present situation, argues about a mismatch between
research efforts and industry expectations/requirements as a plausible
cause, and reveals possible convergence paths.

In the article “Customization and Trade-offs in 5G RAN Slicing,”
Sexton et al. investigate how adding lower layer flexibility to the 5G
radio access network (RAN) impacts the slicing process with special
focus on providing isolation among the resulting slices. The authors
first analyze how slices can be customied according to the specifics
of various services. Then they analyze the time-frequency resource
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structure of the RAN and emphasize the trade-off between flexibility
and the overhead incurred due to coexistence of divergent slices.
Finally, the separation of the service-type-based resource allocation
from the allocation for individual services of this type is proposed.

Fifth generation cellular networks are expected to deliver giga-
bits-persecond data rates to mobile users through the wide bandwidths
available at mmWave frequencies. At such high frequencies, radio
signals experience high propagation loss and harsh channel conditions.
Thus, adoption of efficient beamforming solutions and accurate beam
management procedures are needed to address those drawbacks.
The article “Standalone and Non-Standalone Beam Management for
3GPP NR at mmWaves” analyzes beam management in the 3GPP
NR standard specification. The article discusses NR networks deployed
according to standalone and non-standalone paradigms and proposes
possible enhancements. The authors evaluate the benefits that the NR
mmWave network would enjoy if NR beam reporting could be carried
out with lower latency through the LTE network.

The Mobile Communications and Networks Series Editors are
grateful to many committed reviewers, for their valuable efforts
in providing sound recommendations and guidance, and to the
authors of published papers, for their efforts in improving their
manuscripts. Finally, we would like to encourage our readership to
submit new high-quality manuscripts to our Series.
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