Preface

Communication networks must continuously evolve to ensure a sustainable growth
of our “Internet Society.” It has been repeatedly observed that the push for more
and more advanced network services leads inevitably to an exponential growth of
traffic volumes and to higher quality-of-service requirements by the users; only by
resorting to novel technologies and architectural solutions network, operators can
keep pace with users’ requirements. The next big innovations in the telecom
industry seem to be the forecasted massive deployment of IoT devices (hence the
related machine-to-machine communication paradigm), the explosion of
video-content network distribution, and the development of ultra-low latency net-
work services. To address the technical challenges associated with these services,
many companies, research institutes, and standardization bodies have now started
the race towards the 5th generation of mobile communications. Fifth-generation
networks are expected to support unprecedented bit rates, guaranteeing strict
latency and reliable performance, and offering support for connecting together a
tremendous number of devices. Fifth-generation networks will use very dense,
low-power, small-cell networks with a high spatial reuse and a high degree of
coordination due to strong inter-cell interference. Both fiber-based and wireless-
based backhaul solutions will be used to connect small cells and the core network,
but so far, access and backhaul are individually designed and therefore not jointly
optimized. Hence, the design of 5G networks has long dictated the necessity to
merge the currently distinct fiber and wireless infrastructures into an amalgamated
network capable of combining the strength of both technologies: the stability and
high bandwidth of optical fibers with the flexibility and mobility of wireless net-
works. This process of integration of the two technologies is usually referred as
fiber-wireless convergence (or fixed-wireless convergence) and comprises a large
set of technical challenges and solutions.

In this book, we provide the recent developments in the field of fiber-wireless
convergence, concentrating on solutions that will be used to support the backhaul,
midhaul, and fronthaul of 5G networks. The text presents the trends of industry, as
well as current research, in state-of-the-art architectures of converged systems
and networks, and takes a vertically layered approach starting from systems,
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to architectures, to management/control issues of fixed-mobile convergence.
This book is different from a number of other works on 5G networks that tend to
focus heavily on the wireless aspects of 5G. Instead, we decided to look at both
networking and systems issues, and focus on the latest research developments in a
number of areas including radio over fiber, centralized cloud radio access network,
and coordinated multi-point transmission for multiple base stations. This book is
meant to be an introduction for any reader interested in having a holistic approach
to the technical issues in fiber-wireless convergence and to readers interested in
understanding some key aspects in more depth. The aim of the editors is to present a
body of work that can provide the research scientist, company engineer, and the
university professor/researcher with a better understanding on fiber-wireless con-
vergence and ensure that experienced as well as novice researchers can have a
single handy source of reference on this topic.

The book is divided into four parts that can appeal to different needs of readers,
who are interested in various networking domains and issues. Part I is comprised
of the introduction, the market, and the technical motivations for fiber-wireless
convergence. Part Il presents and discusses transmission systems for wireless-signal
transport over fiber (A-RoF and D-RoF), and competing technology to these sys-
tems (namely multi-band RF and millimeter-wave transmission), and a set of
opportunities that software-defined networks (SDNs) enable for such transmis-
sion systems. Part III concentrates on architectural issues related to network inte-
gration of fiber and wireless technologies (including use of PONs for mobile
backhauling, baseband-unit hoteling, and centralized/coordinated architectures for
radio access network, as the No-More-Cell architecture). Finally, Part IV covers
management/control topics related to how and which network functions should
converge in specific metro offices (Next Generation Point of Presence), as well as
provides a closer look to some of these functions such as radio coordination and
other SDN-controlled cloud services.
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