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Preface

This book is divided into six parts. Part I is a brief essay on the
current state of affairs in the mobile telephone industry, and on the con-
fusion and excitement surrounding the ‘“digital revolution.”

Part II is a survey of the development of mobile-telephone systems
in the United States, focusing on the difficulties currently being experi-
enced by analog cellular radio — the problems which have convinced many
that a new generation of technology must come in.

Part III is a presentation of some of the basic ideas and vocabulary
of digital communication. Emphasis is given to the generic concepts and
advantages of digital transmission, and to the emerging metaconcepts of
the integrated digital network. Part III should be viewed as preparatory
for the discussion of digital radio in Part V.

Part IV poses the basic design problems which confront the mobile
communication architect. Particular attention is given to the challenge of
designing a radio system to provide high-quality telephone circuits for users
who are moving at high speeds through a radio-hostile urban environment.
A second major consideration: how to design so as to manage interference
between mobiles on the same channel and, thus, allow frequency reuse.
Other design considerations include: designing for low cost, designing for
compatibility with changing network characteristics, and designing for the
competitive, nonmonopoly, marketplace.

Part V contains what some may consider the meat of this book: the
analysis of the broad technological alternatives available to systems de-
signers for the next generation of mobile systems.

Part VI addresses the other crucial question: How do we get there
from here? How will the transition take place? Particular emphasis will
be placed on the question of standards and the subsidiary issues of com-
patibility (backwards, forwards, and sideways) and openness to continuing
technological progress.
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I have not approached these questions with a narrow, particularistic
solution or criterion in mind. My chief acknowledged bias is that I do not
believe the current cellular technology is capable of righting itself. A few
years ago this opinion would have been more controversial than it is today.
Today the controversy begins when solutions are proposed.

I am virtually certain that the next generation will be digital. Again,
this would have been more open to question a few years ago than it appears
today. There are still, however, at least two nondigital proposals for the
next generation — single sideband and narrowband FM — which have
received some support. I have tried to review these fairly in Chapter 12,
but I confess that I cannot actually regard them as viable alternatives for
the long term.

With respect to other facets of the technological analysis, I admit to
holding strong personal opinions on many of the issues addressed, and
this may perhaps become evident in a few places. I believe above all else,
however, that the choices for the next generation are still open; there is
no definitive solution at hand.

I offer a few opinions on the regulator’s dilemma — to standardize
or not to standardize — in Part VI. It should be clear enough where I am
stating my own opinions on this question, since they are not yet widely
shared.

My focus is primarily on developments in the United States, partic-
ularly in the historical sections. The materials for a comparable historical
and policy perspective on cellular developments in Japan or Europe are
simply not readily available to me. I have tried to provide a brief summary
of European developments in particular, as viewed from afar; I am sure
that it will be found inadequate by any readers there. This deficiency will
be felt most keenly in Part II and, to a lesser degree, in Part VI. It should
be less of a problem in Parts III, IV, and V.
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Chapter 1
THE UNCERTAIN FUTURE OF MOBILE
TELEPHONY

1.1 MARCONI versus BELL

It is often said that we are on the verge of a “revolution’ in mobile
communications, a revolution that will ultimately liberate us as commu-
nication users from being tied down to a particular fixed location in the
telephone network, and will provide us with an advanced voice and data
communication capability in a highly portable package (one that is at least
“briefcase-friendly,” and preferably ‘‘body-friendly,” in the current jar-
gon), at a reasonable price. Today, for some, this mobile revolution is a
grand vision about to become reality: like Gulliver on the beach, the whole
network will soon awaken and brush away the wires that hold it fast, and
rise to astound the Lilliputians (ourselves) with its far-reaching powers.

Despite a series of disappointing false starts, the communication
world in the late 1980s is rapidly becoming more mobile for a much broader
segment of communication users than ever before. Thirty years ago only
a handful of people had ever used a mobile communication device of any
kind. Today, the growth of Citizens Band Radio, one-way paging systems,
“cordless” telephones, and especially the widespread use of radio systems
in industry (at construction sites and transportation facilities, by security
guards, in dispatch fleets, ef cetera) have exposed millions of people to the
technology of wireless communication and have influenced patterns of
work and leisure on a wide scale.

The ability of this rapidly growing community of wireless commu-
nication users to interface to the existing wireline network, however, is
still very limited. The ““flagship” of the mobile services — interconnected
mobile telephony — has experienced a rocky technical and regulatory
history. For decades it remained a stunted niche business, for reasons that




enccmpassed both technical and economic constraints, but which were
rooted in the briar-patch of telephony politics and spectrum management
(or mismanagement). Even the application of the newer ‘“cellular’’ archi-
tecture, far from unsnarling these difficulties, has only amplified them.
While equipment costs have come down, the economics of mobile tele-
phone service remain out of reach for the vast majority of potential users.
The technical difficulties of scaling up the mobile architecture for large
urban networks continue to frustrate system engineers. Mobile telephony
is hampered by obsolete technology standards that make it very difficult,
perhaps impossible, to play into the emerging digital network services on
the wireline side or to handle modern data-communication requirements.
The lack of privacy in today’s analog radio systems is not easily remedied
(cosmetic legislation aside), and creates an imbalance between the service
standards of the two networks. Finally, mobile telephony in the late 1980s
has inherited a flawed regulatory process that has been designed and rede-
signed by a hundred interest groups, tweaked and critiqued by economists,
lawyers, and engineers, scrapped and salvaged, challenged, upheld, and
compromised in the courts (judicial and administrative) for more than
twenty years, spanning the last years of the monolithic communication
monopoly into the era of wide-open competitive markets. Regulatory goals
have been put on the defensive, and regulatory mechanisms — in particular
the licensing process — have devolved into a patchwork of partial solutions,
from which it often seems that any semblance of policy rationale has been
lost.

Today “cellular radio” stands in the spotlight, with its hopes illu-
minated and its deficiencies exposed, still pretending to a degree of tech-
nological permanence that once seemed more valid than it does today.
We shall dwell at some length (in Part II) upon its shortcomings. The
“mobile revolution” is, however, much larger than the current generation
of cellular radio, and its immediate problems, although severe in some
respects, should be recognized as developmental rather than fundamental.
Consider a parallel case. Thirty years ago computers were bulky mon-
strosities: expensive, power-hungry, slow, finicky. Viewed from today’s
perspective, the basic technology was inadequate. Computers were too
slow for many tasks, and too fragile for most environments. It would have
been inconceivable to put such computers in a car, aboard an orbiting
satellite, or on someone’s desk. Yet, the breakthroughs came, and today
observers would agree that computer applications are no longer restricted
by technology — hardware capability and availability — as much as by
the economics, architecture, and ingenuity of the software implementa-
tions. At least as far as conventional data-processing (nonreal-time) ap-
plications are concerned, the hardware is fast enough, cheap enough, and



