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Foreword

Digital microwave radio systems have for many years provided operators with
flexible, high-quality, and cost-effective telecommunications network connectiv-
ity. Over the years these digital radio systems have evolved in terms of capacity
and functionality to such an extent that they can now support all fixed and
mobile data and voice applications along with associated transport protocols.
Within the mobile backhaul arena, the majority of cell sites around the globe
are connected within the access domain by point-to-point digital microwave
radio systems. As advanced mobile broadband and VoIP technologies are
deployed, there is no reason why microwave radio systems cannot continue to
provide this vital connectivity into the operators transport backbone.

This second edition of Trevor's Microwave Radio Transmission Design
Guide provides all the theoretical and practical advice required for students or
practicing engineers to gain the necessary knowledge to start planning and
deploying modern digital microwave radio systems.

Andy Sutton

Principal Design Consultant
Transport Network Design
Orange/France Telecom
July 2009
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Preface

In the preface to the first edition, I mentioned that there was very little practical
advice on how to tackle the challenge of upgrading analog radio links to digital.
Ten years later, the challenge in the industry is now how to upgrade radio
networks to incorporate packet-based traffic, and the majority of the new material
addresses this aspect. It is interesting to observe that the backhaul bottleneck
is a major strategic issue for operators, and yet despite 70% to 80% of the
backhaul in the access network being carried over microwave, little attention
is given to the solutions available with this technology. In this second edition,
I have also updated the various reference standards and added further real-world
examples and formulas so that this book can still be used as a handy reference
guide for people designing and maintaining microwave radio systems from UHF
up to the millimeter bands. It is my view that the problems in the industry
result from a paradoxical mix of attitudes, in which one group feels microwave
radio design is so well established as to be trivial, yet often is using outdated
analog-based design methods, and another group believes that digital microwave
systems are binary in nature and forgets that the RF carrier is still analog and
therefore subject to all the adverse affects of a complex analog radio signal
traveling in a constantly varying atmosphere and thus having to overcome all
the adverse weather effects. A key purpose of this book is to provide a thorough
and accurate treatment of the fundamental principles of microwave transmission,
which have been forgotten over the years, together with a fully updated approach
to what happens in the real world in modern digital radio systems using the
latest radio equipment.

I'am grateful to the various microwave manufacturers who have provided
white papers that have technically supported the new material that I have written.
Included in this list are Harris Stratex Inc., Ceragon Networks, Alcatel Lucent,
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Dragonwave, RAD, and Cisco. I would also like to thank Eskom, Andrew
Antennas, Alcatel, and Microflect for the material that is still relevant from the
first edition. Once again I thank the ITU for the documents that form the
basis of the design standards I have referenced, together with the Metro Ethernet
Forum (MEF) standards for packet-based networks. I thank Andy Sutton from
France Telecom, Orange group, for various useful discussions and for writing
the foreword of the book. Lastly, I thank my son Sean for the excellent new
diagrams he has produced for this new edition of the book.
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