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Foreword

Bernard Lechner

This book is a major contribution to the understanding and application of the ATSC PSIP
Standard. The author, Mark K. Eyer, was a principal architect of the PSIP Standard and is
today, unquestionably, the world's leading expert on PSIP. I am delighted that he found the
time to write this outstanding book.

PSIP uses the basic MPEG-2 Systems toolkit to provide a means for broadcasters to
include information about their current and future programs as an integral part of the trans-
mitted signal. Once collected by the television receiver, this information can be used to pro-
vide a rich user interface that may include an interactive on-screen Electronic Program
Guide to facilitate navigating the channels.

The PSIP Standard was developed by the ATSC Specialist Group on Service Multiplex
and Transport Systems Characteristics (T3/S8). I was privileged to be the Chairman of
T3/88 from its inception in January of 1994 until April of 2002 and was thus able to witness
and guide the development of the PSIP Standard. The work on PSIP began in the latter part
of 1996 and the finished Standard (A/65) was adopted by the ATSC a little over a year later
on December 23, 1997. Mark Eyer participated in the development process from start to
finish and made major contributions to the resulting standard. He continues today, now as
Chairman of T3/S8, to work on improvements and extensions to the standard. He is also an
active participant in related standards work of CEA and SCTE.

The book not only describes the syntax and semantics of the PSIP Tables and Descriptors
but also includes an excellent tutorial on the relevant aspects of MPEG-2 Systems. The rela-
tionship between the required Program Specific Information (PSI) elements of MPEG-2
Systems and PSIP is described. In addition to everything you ever wanted to know about
PSIP, from two-part channel numbers to Directed Channel Change, the author has included
a wealth of information about related EIA/CEA and SCTE standards. Especially informa-
tive is the discussion of how PSIP relates to digital cable-ready television receivers and the
current, and planned future, practices for System Information used on cable television sys-
tems, as documented in SCTE standards.

Mark Eyer has provided a wealth of examples to help the reader understand how PSIP
works and how to implement it in the broadcast plant and the consumer digital television
receiver. This very readable book is destined to become the definitive reference on PSIP.

Bernard J. Lechner
Princeton, New Jersey
June 2002
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Chapter

Introduction

If you are involved in any technical way with digital television sent either via terres-
trial broadcast or cable means, chances are good you will need to deal in some way
with the Program and System Information Protocol, or PSIP. This book was written
to serve as an introduction to the general concepts embodied in the protocol, to
explain how PSIP builds on the MPEG standards, and to describe the design philos-
ophy the architects had in mind when the protocol was conceived. It offers a variety
of helpful guidelines and insights to engineers involved in the design of consumer
electronic and professional-grade products that support the PSIP protocol. It will
also be helpful to broadcast station engineers and cable headend operations manag-
ers, or anyone who is involved with the creation and transmission of PSIP data.

In this introductory chapter, we start at the beginning by answering the most
basic question, “what is PSIP?” Next we look at the reasons why the protocol was
needed in the first place. We then discuss the conventions used in the book for table
syntax and semantics, and then outline the structure of the book.

What is PSIP?

Simply put, the Program and System Information Protocol, or PSIP, is the part of
the US Digital Television Standard that lets the digital television receiver know
such things as the name of the channel and the name and description of current and
future programs on that channel. In addition, PSIP is actually much more than that,
as this book will show.

PSIP defines “system information” (sometimes called “service information” or
just SI) for the Advanced Television Systems Committee (ATSC) standard devel-
oped in the United States. The ATSC A/65 PSIP Standard describes a method for
delivery of program guide and system data tables carried in any compliant MPEG-2
transport multiplex.

The primary purpose of PSIP is to facilitate acquisition and navigation among
the analog and digital services available to a particular receiver or set-top box, but it



2 Chapter One

also serves as a support platform for applications such as data broadcasting. Deliv-
ery of PSIP data is essential for digital terrestrial broadcasts in North America, and
cable operators have pledged to support it as well for the benefit of cable-ready dig-
ital televisions.

Why PSIP?

One might ask “why is PSIP necessary?” To answer that question it is helpful to
look at the difference between analog and digital television signals. An analog tele-
vision broadcast or cable signal includes at most one video component and one or
two audio components. One analog signal represents one “channel” of program-
ming, so that if a receiver acquires the signal, it has acquired that channel. If a user
commands an analog-only television receiver to go to channel 4, the receiver looks
for an analog signal in the 66-72 MHz band because “channel 4” is known to map
to this portion of the spectrum.

Digital television, on the other hand, provides for the possibility that one broad-
cast or cable signal includes several television channels. Digital compression allows
as many as a dozen or more standard-definition programs to be delivered within the
same multiplex signal. Each program has a video component, one or more audio
tracks, and may include accompanying data as well.

The FCC ruled that the RF spectrum currently in use for analog terrestrial
broadcast must be relinquished for use by other digital services by the year 2006. In
compensation, each broadcast licensee has been assigned a second 6-MHz channel
for transmission of digital TV. The FCC’s table of DTV channel allotments, defined
in 47 CFR 73.622, was designed to minimize use of the spectrum at channels 60-69
and 2 through 13 as well. As originally conceived each 6-MHz channel would carry
a single High Definition TV (HDTV) channel. Presumably, users would re-learn
the new channel number for each of their favorite local broadcasters when the shift
to digital occurred.

Early on, the flexibility of the MPEG-2 video compression standard was recog-
nized. ATSC defined a set of possible compression formats including not only
HDTYV formats but standard definition (SD) formats as well. Clearly a broadcaster
could choose to deliver a signal that included not just one channel but several. Typ-
ically, part of the broadcast day would be devoted to HD content. During that time,
the other channels would have to go off the air because the HD channel would con-
sume the full bandwidth of the channel. For other parts of the day, several channels
of programming could be provided—all in the same broadcast multiplex.

It soon became clear that some guidance would have to be provided to the
receiver (and hence to the viewer) to make sense of such a multi-channel signal.
How would channel numbers work when the familiar RF-related channel number
could be associated with more than one “TV channel”? Broadcasters realized their



