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Hardware Warranty

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and
workmanship for a period of one (1) year from the date of shipment. If a product proves defective during this
warranty period, Tektronix, at its option, either will repair the defective product without charge for parts and labor,
or will provide a replacement in exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; c) to repair any
damage or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time
or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS
OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’
RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR
THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.



Software Warranty

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on
the media will be free from defects in materials and workmanship for a period of three (3) months from the date of
shipment. If a medium or encoding proves defective during the warranty period, Tektronix will provide a
replacement in exchange for the defective medium. Except as to the media on which this software product is
furnished, this software product is provided “as is” without warranty of any kind, either express or implied.
Tektronix does not warrant that the functions contained in this software product will meet Customer’s
requirements or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for this software product
and return this software product and any associated materials for credit or refund.

THIS WARRANTY IS GIVEN BY TEKTRONIX IN LIEU OF ANY OTHER WARRANTIES, EXPRESS
OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’
RESPONSIBILITY TO REPLACE DEFECTIVE MEDIA OR REFUND CUSTOMER’S PAYMENT IS
THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS
WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER
TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.
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General Safety Summary

Injury Precautions

Product Damage
Precautions

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read
the General Safety Summary in other system manuals for warnings and cautions
related to operating the system.

Use Proper Power Cord. To avoid fire hazard, use only the power cord specified
for this product.

Avoid Electric Overload. To avoid electric shock or fire hazard, do not apply a
voltage to a terminal that is outside the range specified for that terminal.

Avoid Overvoltage. To avoid electric shock or fire hazard, do not apply potential
to any terminal, including the common terminal, that varies from ground by
more than the maximum rating for that terminal.

Avoid Electric Shock. To avoid injury or loss of life, do not connect or disconnect
probes or test leads while they are connected to a voltage source.

Ground the Product. This product is grounded through the grounding conductor
of the power cord. To avoid electric shock, the grounding conductor must be
connected to earth ground. Before making connections to the input or output
terminals of the product, ensure that the product is properly grounded.

Do Not Operate Without Covers. To avoid electric shock or fire hazard, do not
operate this product with covers or panels removed.

Use Proper Fuse. To avoid fire hazard, use only the fuse type and rating specified
for this product.

Do Not Operate in Wet/Damp Conditions. To avoid electric shock, do not operate
this product in wet or damp conditions.

Do Not Operate in an Explosive Atmosphere. To avoid injury or fire hazard, do not
operate this product in an explosive atmosphere.

Use Proper Power Source. Do not operate this product from a power source that
applies more than the voltage specified.

Provide Proper Ventilation. To prevent product overheating, provide proper
ventilation.
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General Safety Summary

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Symbols and Terms  Terms in this Manual. These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.

CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

/N
/N

Terms on the Product. These terms may appear on the product:

DANGER indicates an injury hazard immediately accessible as you read the
marking.

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property including the product.

Symbols on the Product. The following symbols may appear on the product:

A\ S VAN m

DANGER Protective Ground ATTENTION Double
High Voltage (Earth) Terminal Refer to Manual Insulated

Certifications and  Refer to the specifications section for a listing of certifications and compliances
Compliances  that apply to this product.

viii MTS300 Stream Creation Applications User Manual



Preface

Manual Structure

This document describes how to install and use the following Tektronix MTS300
MPEG Test System Stream Creation Applications:

®  MPEG2 DVB/ATSC/ISDB-S Transport Stream Multiplexer
®  DVB Table Editor

m  PSIP Table Editor

®  ARIB Table Editor

®  Jitter Adder

®  FError Injector

®  DVB Channel Coder/Decoder

. TMCC Combiner

®  Real-Time Multiplexer

If you purchased a Tektronix MTS300 MPEG Test System and are looking for
installation instructions, first-time operation procedures, or specification
information, refer to the MTS300 MPEG Test System Hardware and Software
Installation Technical Reference, Tektronix part number, 071-0667-XX.

This manual is organized into the following sections:

Getting Started. Gerting Started describes the functional characteristics for each
of the stream creation applications; lists minimum requirements for installing the
software; and provides installation, configuration, and first-time operation
information and procedures.

Operating Basics. Operating Basics provides tutorials for the multiplexer, DVB
table editor, and the MTS300 MPEG Test System Stream Player Client.

Reference. Reference contains in-depth descriptions of the capabilities, the
software interface, and configuration options for each of the stream creation
applications. It also fully describes the parameters for PSI, SI, PSIP, and
ISDB/ARIB tables.

Appendix A: What to Do if an Application Locks Up. Appendix A describes how to
recover if the test system locks up. This appendix applies only to the Tektronix
MTS300 MPEG Test System. If you have installed the stream creation

MTS300 Stream Creation Applications User Manual ix
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Manual Conventions

Typographic Conventions

Symbols and Terminology
Conventions

applications onto a personal computer, use the documentation that came with the
computer for recovery procedures.

Appendix B: Software Repair. Appendix B contains information you might need
to interpret system disk errors, inadvertent software erasures, or corrupt
application files.

Glossary. The Glossary contains definitions of new, uncommon, and/or unique
terms used in this manual.

Index. The Index provides a comprehensive alpha-numeric reference to the topics
covered in this manual.

Throughout this manual the following conventions apply:

B Bold terms are found in procedures and denote interface items that you need
to select in order to cause an event to occur. For instance, to configure
default directories the procedure would read as follows:

Select Directories from the Options menu.

In this example, even though the Options menu is an interface element, the
Directories selection is the element that displays the needed dialog box
(causes an event to occur) and is the only bold term in the step. When
interface items are referred to outside of procedures, the terms are not
boldface.

®  Manual names, manual section names, and words that are defined in the text
are italicized.

®  Specific input that you need to make is indicated in the text using
mono-spaced font. Unless otherwise stated, do not enter punctuation at the
end of a mono-spaced font entry.

This manual uses symbols and terminology consistent with the following
publications:

®  For PSI elements, ISO/IEC Standard 11172 and 13818 (parts 1, 2, and 3)
B For DVB elements, ETSI Publication prETS 300 468

®  For DVB-T elements, ETSI Publication TS 101 191 V1.2.1

®  For ATSC elements, ATSC Document A/65

MTS300 Stream Creation Applications User Manual
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®  For Windows elements, The Microsoft Manual of Style for Technical
Publications, 2nd ed.

The following ARIB (Association of Radio Industries and Business) and ITU-R
(International Telecommunications Union) standards were used to develop the
added ARIB and TMCC enhancements to the stream creation applications:

®  ARIB STD-B10 (1.2), 1999, Service Information for Digital Broadcasting
System

®  ARIB STD-B16 (1.1), 1999, Digital Receiver Commonly Used for Digital
Satellite Broadcasting Services Using Communication Satellites

®  ARIB STD-B20 (1.1), 1999, Digital Broadcasting System and Related
Operational Guidelines for Broadcasting Satellites

®  [TU-R BO. 1408, Transmission System for Advanced Multimedia Services
Provided by Integrated Services Digital Broadcasting in A Broadcasting
Satellite Channel

In cases where terms, symbols, or references are or may be ambiguous, check the
Glossary located at the back of this manual for definitions. Also, refer to the
Glossary for definitions unique to the MTS300 test system and applications.

Refer to the your Windows documentation for definitions and explanations of
Windows specific terminology.

Related Documents

For additional information about using MTS300 software to monitor, analyze,
and generate MPEG-2, DVB, and ATSC data streams, refer to the following
manuals:

®  The MTS300 MPEG Test System Real-Time Analysis User Manual,
Tektronix part number 071-0658-XX, contains information about using the
real-time MPEG-2 System Analyzer application.

®  The MTS300 MPEG Test System MPEG-2 DVB/ATSC System Analyzer User
Manual, Tektronix part number 071-0659-XX, contains information about
using the deferred-time MPEG-2 System Analyzer.

®  The MTS300 MPEG Test System Program Stream Analyzer User Manual,
Tektronix part number 071-0662-XX, contains information about using the
deferred-time Program Stream Analyzer application.

B The MTS300 MPEG Test System Dolby Digital Audio Stream Analyzer User
Manual, Tektronix part number 071-0661-XX, contains information about
using the deferred-time AC-3 Audio Stream Analyzer application.
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Software Version

Related Applications

Xii

®  The MTS300 MPEG Test System MPEG Audio Stream Analyzer User
Manual, Tektronix part number 071-0663-XX, contains information about
using the deferred-time MPEG Audio Stream Analyzer application.

B The MTS300 MPEG Test System Video Stream Analyzer User Manual,
Tektronix part number 071-0664-XX, contains information about using the
deferred-time MPEG Video Stream Analyzer application.

Table i lists the version numbers for the MTS300 MPEG Test System Stream
Creation Applications supported by this manual. To verify an application version
number, select About from the Help menu.

Table i: Supported applications version numbers

Application name Version supported
MTS300 MPEG-2 DVB / ATSC / ISDB-S Transport Stream Multiplexer | 3.08
MTS300 DVB Table Editor 2.07
MTS300 PSIP Table Editor 1.02
MTS300 ARIB Table Editor 2.10
MTS300 OpenMux 1.60
MTS300 Error Injector 1.02
MTS300 Jitter Adder 2.00
MTS300 DVB Channel Coder/Decoder 1.00
MTS300 TMCC Combiner (MTS3FTM) 2.00

The stream creation applications described in this manual are part of the suite of
software and hardware components that comprise the Tektronix MTS300 MPEG
Test System. Table ii shows the program icons for each MTS300 application,
briefly describes the purposes for each application, and lists the manual name
and number that you should look to for information about that test system
component.

The applications that appear in the Tektronix MPEG Test System program group
and Start menu depend on the system configuration and its installed options.
Table ii on page xiii summarizes all test system applications available in the
version 6.0 release of the Tektronix MTS300 MPEG Test System.
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Table ii: Tektronix MPEG Test System version 6.0 applications

Icon Application title Function User document
- Master Client Continuously monitor an input bitstream for MTS300 MPEG Test System
71 * compliance with the MPEG-2, DVB-SI, Real-Time Analysis User Manual
Master Client ATSC PSIP, and ISDB/ARIB digital television 071-0658-XX

standards. Use this client to start or assign to an
input/output the following real-time applications
and servers:

Analysis Server, used to perform real-time
analysis on a transport stream input

TMCC Analysis Server, used to perform
real-time analysis on a TMCC transport stream
input

Expert Client, used display the results of
real-time transport stream analysis performed by
an analysis server.

TMCC Expert Client, used to display the results
of real-time transport stream analysis performed
by a TMCC analysis server.

Configuration Client, used to configure
analysis servers for specific errors.

TMCC Configuration Client, used to configure
TMCC analysis servers for specific errors.

Stream Player, used to generate transport
streams from a local file.

Stream Recorder, used to capture transport
stream input.

OpenMux, used to configure and generate
transport streams from local transport stream
and elementary stream files

[ Hardware Diagnostic Perform onboard self-tests for the MPEG Test MTS300 MPEG Test System

L System. Hardware and Software Installation
Hardware Technical Reference 071-0667-XX
Diagrostic

(Information repeated in both
manuals)

Private Syntax Interpreter | Create table definitions used by the Real-Time
Analyzer to interpret private syntax sections.

Private Syntas
Interpreter
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Table ii: Tektronix MPEG Test System version 6.0 applications (Cont.)

Icon

Application title

Function

User document

o

Deferned-Time

MPEG-2 DVB/ATSC
System Analyzer

Analyze transport streams and packetized
elementary streams saved to the system disks.

MTS300 MPEG Test System
MPEG-2 DVB/ATSC System
Analyzer User Manual 071-0659-XX

Analzer
DVB Channel Coding Code and decode transport stream files to DVB | MTS300 MPEG Test System
and Decoding specifications. Stream Creation Applications User
OWE Chanrel Manual 071-0778-XX
(Information repeated in both
manuals)
i Program Stream Analyzer | Analyze MPEG program stream files. MTS300 MPEG Test System
i Program Stream Analyzer User
Progiam Manual 071-0662-XX
Stiea..
MPEG Video Stream Analyze MPEG-1 and MPEG-2 video elementary | MTS300 MPEG Test System Video
Analyzer streams files or streams extracted from the Stream Analyzer User Manual
Video Stheam MPEG-2 System Analyzer or Program Stream | 071-0664-XX
Enalyzer Analyzer.
o MPEG Audio Stream Analyze MPEG-1 and MPEG-2 audio elementary | MTS300 MPEG Test System Audio
Analyzer streams files or streams extracted from the Stream Analyzer User Manual

audio Stream

MPEG-2 System Analyzer or Program Stream

071-0663-XX

Enalyzer Analyzer.
Dolby Digital Audio Stream | Analyze Dolby Digital (AC-3) audio elementary | MTS300 MPEG Test System Dolby
E Analyzer stream files or streams extracted from the Digital Audio Stream Analyzer User
0 - MPEG-2 System Analyzer. Manual 071-0661-XX
alew Digital
Analyzer

MPEG-2 Transport Stream | Create transport stream files from PSI/SI/PSIP | MTS300 MPEG Test System
£l Multiplexer table files, elementary stream files, and data Stream Creation Applications User
Multiplexer files. Manual 071-0778-XX
E DVB Table Editor Create and edit PSI and DVB Sl table files for
use with the transport stream multiplexer.
DWE Table
E ditor
ATSC Table Editor Create and edit PSI and ATSC PSIP table files
for use with the transport stream multiplexer.
AT5C Table Editor
E ARIB Table Editor Create and edit PSI and ISDB ARIB table files
for use with the transport stream multiplexer. You
ARIE Tahle also use this editor to create and modify the SIT
Editor and DIT.
5 Jitter Adder Add jitter to PCR data in MPEG-2 transport
stream files.
Jitter Adder
Error Injector Insert or correct errors in transport stream
packets.
Ermar Inpector
Xiv
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Table ii: Tektronix MPEG Test System version 6.0 applications (Cont.)

Icon Application title Function User document
TMCC Combiner Adds TMCC information to a multiplex to MTS300 MPEG Test System
generate a valid ISDB-S transport stream file. Stream Creation Applications User

Manual 071-0778-XX

s

Tektronix Software

Enter or reenter the general password to enable | Read This First, MTS300 MPEG

Protection licensed applications. Test System Software V6.0
Licenze 071-0666-XX
Manager
Iﬁ MPEG2_Part1 The international MPEG-2 system standard in none
(ISO/IEC 13818-1) Windows Help format.
MPEG-2 Help
Uninstall MTS Remove MPEG Test System software from the | MTS300 MPEG Test System User
system disk. Manuals
Uninstall MT5

Other Information Sources

For information about the Windows NT operating system, refer to the Microsoft
documentation that accompanied your system.

For the latest information about MTS300 Series Real-Time Analyzer features
and bugs, refer to the MTS300 Series Software Version 6.0 Read This First
document that accompanied your Tektronix MPEG Test System product.

Two sources of online information are provided with the MTS300 MPEG Test
System Stream Creation Applications: the application online help files and an
online help file of the MPEG-2, Part 1 (Systems) document. You can access
these sources of information using the following techniques:

®  Access help topics by selecting Contents from the Help menu.

®m  To display the help, double click the MPEG-2 icon in the Tektronix MPEG
Test System program group window.

Included on the software application CD-ROM is a Read Me file for the
software. This file lists the application files included with the software installa-
tion types and other important information.
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The following URLs access the websites for the standards organizations listed
(the URLs listed were valid as of January, 2001):

®  MPEG-2 standards (International Organization for Standards)
http://www.iso.ch/

®  DVB standards (European Technical Standards Institute)
http://www.etsi.org/

m  ATSC standards (Advanced Television Systems Committee)

http://www.atsc.org/
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Contacting Tektronix

Phone

Address

Web site
Sales support
Service support

Technical support

1-800-833-9200*

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com
1-800-833-9200, select option 1*
1-800-833-9200, select option 2*
Email: techsupport@tektronix.com

1-800-833-9200, select option 3*
1-503-627-2400

6:00 a.m. - 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Getting Started

This section describes the features of the following Tektronix MTS300 MPEG
Test System Stream Creation Applications:

®  MPEG2 DVB/ATSC/ISDB-S Transport Stream Multiplexer

m  PSIP Table Editor

®  DVB Table Editor

®  ARIB Table Editor

®  DVB Channel Coder/Decoder

®  TMCC Combiner

®  Jitter Adder

®  FError Injector

B OpenMux Configuration Client and Real-Time Multiplexer Server

The Tektronix MTS300 MPEG Test System software and hardware components
are used to create, generate, and analyze MPEG, DVB, ATSC and ISDB-S/ARIB
compliant transport streams, program streams, MPEG-1 and -2 audio and video
elementary streams, and both Dolby Digital (AC-3) and AAC (Advanced Audio
Coding) audio elementary streams. (Only ADTS, Audio Data Transport Stream,
format is implemented for AAC elementary streams.) Using the applications
documented in this manual, you can create known good transport stream files or
transport stream files with known errors. Using the generation and analysis
functions enabled by other MTS300 Series applications, you can then generate
transport streams to test your MPEG system components.

MTS300 Series Stream Creation Product Descriptions

MTS300 MPEG-2 DVB /
ATSC / ISDB-S Transport
Stream Multiplexer

This section briefly describes the MTS300 MPEG Test System Stream Creation
Applications. For complete information on the function and operation of each
application, refer to the Reference section.

The Multiplexer allows you to create a limitless variety of MPEG transport
stream files using the elementary streams provided on the Bit Stream CD-ROM.
Up to 40 programs, with 20 elementary streams each, can be included in one
transport stream file. A hierarchy display similar to the Analyzer displays the
structure of the transport stream.
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MTS300 PSIP Table Editor

MTS300 DVB Table Editor

MTS300 ARIB Table Editor

1-2

Elementary stream files containing both stationary test signals and motion
sequences are provided on the Bit Stream CD-ROM. Using the multiplexer and
table editors, you can create a variety of transport stream files that contain one or
more of the provided test signals and motion sequences.

The MTS300 PSIP Table Editor allows you to create and change both program
specific information tables (PSI tables) and program and system information
protocol tables (PSIP tables).

Program and System Information Protocol (PSIP) tables provide information
(descriptive and technical) about channels and events multiplexed in transport
streams and are used to enable decoders to properly decode the stream. PSIP
tables also permit services to be grouped into categories with relevant schedule
information and can provide information about channels and events on other
physical transmission channels. For example, ATSC-compliant transport streams
carried over terrestrial broadcast networks can provide information about
channels and events for programs in transport streams carried over cable
networks.

Data necessary for the DVB IRD (Digital Video Broadcasting Integrated
Receiver Decoder) to automatically configure itself is available in the MPEG-2
Program Specific Information (PSI). Digital Video Broadcasting Specific
Information (DVB-SI) adds information that enables DVB IRDs to automatically
tune to a particular service and allows services to be grouped into categories with
relevant schedule information.

Using the table editor you can enter and change data in SI and PSI tables to fit
the requirements for your transport stream and environment.

The MTS300 ARIB Table Editor allows you to create and change PSI and ARIB
table structures and parameters.

ARIB tables that you can edit using the ARIB Table Editor include the follow-
ing:

®  Broadcaster Information Table (BIT)

The BIT provides name and ID parameters and descriptions of the services
encoded in the transport stream for each broadcaster.

®  Download Control Table (DCT)

The DCT provides a list of modules available in the transport stream for
download.

®  Download Table (DLT)

The DLT is used to download code to set top boxes.
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®m  Software Download Trigger Table (SDTT)

The SDTT is used to define the service, group, and schedule for items
encoded in the transport stream that can be downloaded.

MTS300 DVB Channel  The European Digital Broadcasting Project specifies a baseline system for
Coder/Decoder  satellite broadcasting. The Channel Coding portion of the specification has the
following coding flow:

®  MPEG-2 Transport stream file (Multiplexer)

®  Energy Dispersal ( randomizing)

®  QOuter Coder RS (204, 188, byte error correction)
®m  Interleaver (burst error correction)

®  Inner Coder (Viterbi p/q, bit error correction)

®  QPSK Modulator

This application provides the defined channel coding for the transport stream file
and the decoding to return the file to a standard transport stream file.

MTS300 TMCC Combiner  The MTS300 TMCC Combiner is a wizard-like application that helps you
configure TMCC information that you want added to the Reed-Solomon area of
204 byte transport stream packets. Once you specify this information, the TMCC
Combiner re-multiplexes your transport stream file with the added information,
creating a valid TMCC stream.

MTS300 Jitter Adder  The jitter adder allows you to create transport stream files with simulated timing
errors. These errors will affect the clocks derived from the transport file. Create
error-free transport streams and transport streams with known errors to test the
robustness of decoders under various conditions.

MTS300 Error Injector  Using the error injector, you can introduce errors into an MPEG-2 transport
stream and use the erroneous stream to stress-test MPEG-2 systems and
components.

The Error Injector reads the input transport stream file, modifies selected
transport packets according to instructions in a user-defined configuration file,
and writes the modified stream into another file.

MTS300 OpenMux  This real-time multiplexer allows you to configure a maximum of 26 inputs and
Configuration Client  remultiplex all or part of them, in real time, into a valid transport stream. The
following list describes the multiplexer inputs:

MTS300 Stream Creation Applications User Manual 1-3



Getting Started

®  MPEG-2, DVB, ATSC, and/or ISDB-S/ARIB transport streams (single or
multiple program)

®  Elementary streams (MPEG-2 audio and video, and AC-3 audio)
m  PSI/SI/ATSC/ARIB tables (generated by the real-time multiplexer)

The OpenMux dynamically manages PID allocation among the inputs, avoiding
PID collisions in the output. Using the real-time multiplexer, you can filter input
transport streams for specific programs to be included in the remultiplexed
transport stream. Finally, when a new transport stream is created, the multiplexer
automatically regenerates program clock references.

You can output the remultiplexed transport stream using one of the rear-panel
outputs on the test system. The output can be a single-shot or you can continu-
ously loop the transport stream.

Related Tektronix MTS300 MPEG Test System Components

1-4

Master, Expert, and
Configuration Clients

The MTS300 MPEG Test System Stream Creation Applications are part of the
Tektronix MTS300 MPEG Test System. Related software components that
comprise the full-featured MPEG test system are briefly described in this
section.

The new MTS300 Series MPEG Test System client/server architecture provides
unmatched analysis power and ease of use for monitoring and analyzing MPEG,
DVB, and ATSC transport streams.

Master Client. The Master Client interface and functionality is similar to the
Tektronix MTM300 MPEG Transport Monitor Master Client, optimized to
manage the MTS300 Series clients and servers. Using the Master Client you can
assign analysis servers to monitor a transport stream in real-time; you can also
manage the Stream Recorder, Stream Player, and Real-Time Multiplexer servers
to capture and generate transport streams on specific inputs and outputs.

The Master client provides an intuitive interface for monitoring the status of
transport stream inputs. The Master client characteristics are shown in the
following list:

®  The Port Manager panel displays icons showing the current configuration of
servers, inputs, and outputs.

®  The Services panel displays icons for the services (also called programs)
encoded in the monitored transport stream.

B The Details panel displays icons indicating the type, status, and severity of
errors on a transport stream or service.
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The Expert and TMCC Expert clients, the Configuration and TMCC Configura-
tion clients, and the Real-Time Multiplexer (OpenMux), Stream Player, and
Stream Recorder clients are all started from the Master client.

Expert Client. Start the Expert Client from the Master Client to analyze the
transport stream, in real time, in greater detail. The Expert Client uses the same
interface and has the same functionality as the MTS200 Series Real-Time
Analyzer.

The Expert client characteristics are shown in the following list:

®  Graphical displays that show the structure (hierarchy) of the input transport
stream and display characteristics of each component of the input stream
(for example: PID and type allocation, section rate analyses, and timing
analyses).

B Report views that indicate the types of errors recorded by the Analysis
Server and the characteristics of the input stream.

®m  Error views that show specific errors recorded for the various components
of the transport stream; for instance, PMT section rate errors and ETR290
errors.

®  ARIB table recognition
®  AAC audio elementary stream recognition
®  AC-3 audio elementary stream recognition in DVB mode

®m  Digicipher II video elementary stream recognition

TMCC Expert Client  The TMCC (Transmission and Multiplexing Configuration Control) Expert
Client is a new application included with version 6.0 of the Tektronix MTS300
MPEG Test System. This client allows you to analyze the TMCC data of an
ARIB-compliant transport stream input real time. You can also analyze an
ARIB-compliant transport stream file stored on your local disk using the TMCC
Deferred-Time Client.

The TMCC Expert client has the following characteristics:

®  [Indicates the presence of sync bytes (0x47 for TMCC basic streams and W1,
W2, or W3 sync bytes for TMCC data streams)

®  Displays the syntax of TMCC data
®  Displays Slot, TSID, TS Name, and Modulation mode information

®  Displays information, warning, and error messages
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®  Indicates the presence of TMCC alarm and update flags in the transport
stream

®  Displays the overall stream rate

B Provides access to the Stream Recorder client, enabling you to capture all or
part of a TMCC transport stream input

When you use the TMCC client to analyze local transport stream files, the
TMCC Configuration Client is automatically started, allowing you to specify the
file you need to analyze. The toolbar for the Deferred-Time Client provides
buttons with which you can navigate transitions in the TMCC data. Finally, the
stream capture buttons are replaced with buttons that you can use to save all or a
specific part of the transport stream file to a disk.

Configuration Client. The Configuration Client allows you to specify which
transport stream parameters you want monitored, and how you want errors in
your system to be reported.

The Configuration client allows you to perform the following tasks:

B Specify the standard to which you are testing an input: MPEG-2, DVB,
ATSC, or ISDB

®  Set, remove, or modify the probes that test transport streams for valid syntax
and semantics and rates.

®  Specify the way in which errors are reported in both the Expert and Master
clients. You can configure each probe to report an error as Critical, Major,
Minor, Warning, or as information only.

®m  Stop and restart an Analysis Servers running on a transport monitor.

B Set passwords on specific inputs that prevent others from changing the
Analysis Server configuration for that input.

®  Set parameters for capturing part of an input transport stream.

Using these applications, you can continuously monitor an input bitstream for
compliance with the MPEG-2, DVB, ATSC, and ISDB-S/ARIB digital
television standards. You can monitor an array of stream parameters to ensure
decodability, or you can concentrate on just a few parameters for closer
examination.

The Tektronix MTS300 MPEG Test System provides the a full range of
program, ETR 290, multiplex, syntax, timing, and rate analyses. The results of
these analyses are displayed using graphical representations of the structure of
the transport stream and data flow, reports, and error messages. You can enable
or disable any analysis, or set of analyses, with the exception of sync loss, which
is always enabled.
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TMCC Configuration = The TMCC (Transmission Multiplexing Configuration Control) Configuration
Client client is a new application included with this version of the Tektronix MTS300
MPEG Test System. This client allows you to set the monitoring, analysis, and

reporting parameters of the TMCC Analysis Servers.

The TMCC Configuration client has the following characteristics:

®  Configures the TMCC Analysis Servers to operate in either TMCC basic or
TMCC data stream modes

®  Enables you to specify a transport stream ID to analyze using the MPEG-2
Analysis Server (only in the TMCC data stream mode)

B Sets parameters for the following TMCC probes:
B Frame size
B Super frame size
B Modulation mode and slot consistency
®  TMCC syntax

®  TMCC update counter (only in TMCC data stream mode)

Stream Recorder and  You can capture transport streams using the Stream Recorder Client, and you can

Stream Player Clients  generate transport streams with the Stream Recorder using transport stream files
that are local to the MTS300 MPEG Test System hardware. (Both of these
clients are started from the Master Client.)

Stream Recorder Client. The Stream Recorder can be triggered to capture a
section of an input based on an error detected by the analysis server, or by an
external trigger.

Stream Player Client. Using the Stream Player, you can output transport stream
files as a single shot or in loop mode. You can also specify ASI (both packet and
byte modes) and M2S output formats.

MTS300 Stream Creation Applications User Manual 1-7



Getting Started

MPEG-2

DVB/ATSC/ISDB-S/ARIB

System Analyzer

Program Stream Analyzer

MPEG Audio Stream
Analyzer

MPEG Video Stream
Analyzer

Dolby Digital (AC-3) Audio

1-8

Stream Analyzer

This deferred-time analyzer application enables in-depth analysis of MPEG-2,
DVB, ATSC, or ISDB-S/ARIB transport stream files for errors in syntax,
semantics, rate, timing, and other multiplex characteristics. The application uses
several graphical views that provide access to each field, and each bit if you
wish, in the transport packets, PES packets, and the various PSI and SI tables.

Hierarchic View. The hierarchic view provides a diagram of the data components
carried by the transport stream. Icons are used to identify the PSI, SI, PSIP, and
ARIB tables; PES (Packetized Elementary Stream) packets; and three types of
elementary streams (video, audio, and data).

Interpreted View. The interpreted view shows all of the fields in the selected
transport packet, table section, or PES (packetized elementary stream) packet.

Timing Displays. Two types of timing displays are available: PCR (Program
Clock Reference) contained in the transport packet headers and PTS/DTS
(Presentation/Decode Time Stamp) contained in PES packet headers. The PCRs
are shown in a graphical format indicating their arrival time. The graphical
display of the PTS/DTS shows a time line for each access unit (such as a video
frame) indicating data arrival and value of each time stamp.

With the optional MPEG Program Stream Analyzer you can view the fields and
values of MPEG-2 program streams and MPEG-1 system streams at the pack
and PES packet level, extract and save all or part of program and system streams,
and analyze streams for coherence to the MPEG standards.

With the optional Audio Stream Analyzer you can test MPEG-1 and MPEG-2
audio layer I and II specification streams. The Program Stream Analyzer or the
MPEG-2 DVB/ATSC System Analyzer can extract audio elementary streams
from transport or program streams and open the analyzer with the extracted
elementary stream displayed.

With the optional Video Stream Analyzer you can test MPEG-1 and MPEG-2
video elementary streams. The Program Stream Analyzer or the MPEG-2
DVB/ATSC System Analyzer can extract video elementary streams from
program and transport streams and open the analyzer with the extracted
elementary stream displayed.

With the optional Dolby Digital (AC-3) Audio Stream Analyzer you can analyze
and save Dolby Digital audio streams files. The Program Stream Analyzer or the
MPEG-2 DVB/ATSC System Analyzer can extract AC-3 audio streams from
program and transport streams and open the analyzer with the extracted
elementary stream displayed.
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MPEG Video Test  The Tektronix MTS300 MPEG Test System Option DT, the MTSSWO Option
Sequences DT, or the MTS3FDT includes two discs that contain well-known Sarnoff
Corporation MPEG video test sequences used to test MPEG components.

Installation

This section describes procedures for installing the MTS300 MPEG Test System
Stream Creation Applications onto a personal computer. If you are installing the
software on a Tektronix MTS300 MPEG Test System, refer to the MPEG Test
System Hardware and Software Installation Technical Reference (included with
the test system) for instructions. You can also use this procedure to reinstall
software if it is deleted or corrupt.

Installation includes three separate processes:
®  Attach the software key to the parallel printer port of your computer.
®  [Install required program files and sample files using the installation wizard.

®  Enter your license password, which enables you to run the installed
applications.

Before you install the stream creation applications, ensure that your system
meets the minimum hardware and software requirements.

Minimum Requirements  You can install the stream creation applications on a personal computer with the
following minimum requirements:

® 150 MHz Intel Pentium processor
= 32 MB RAM

® 140 MB free disk space (for MTS application software) plus adequate space
for transport stream test files.

®  CD ROM drive (for software installation)
®  Windows NT 4.0 (Service Pack 6) operating system

® 1024 x 768 pixel video monitor with 256 available colors
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Software Key

Installing Software

Attach the software key (shown in the following illustration) to the parallel
printer port of your computer. MTS300 Series applications do not run without
the software key installed.

To use the printer port with the software key installed, attach printer cables
directly to the software key. The software key will not interfere with parallel
communications.

NOTE. To run MTS300 MPEG Test System Stream Creation Applications, the
software key must be installed on the computer parallel printer port. Do not
remove or misplace the software key.

If you are installing the stream creation applications on a personal computer, use
the procedures described in this section. The minimum hardware and software
requirements for installing the stream creation applications are described in
Minimum Requirements (see page 1-9).

1. [Install the software key as described in Software Key.

NOTE. If you have just uninstalled an earlier version of the MTS300 software,
ensure that you have rebooted your PC before starting this procedure.

2. If your system requires a user name and password, log on to Windows NT as
Administrator, using MPEG?2 as the password (the default auto-login for the
MTS300 system).

3. Right-click the My Computer icon on your desktop, and then select
Explore from the resulting submenu. In the Exploring window, select the
icon that represents the disk drive onto which you will install the software
(usually drive C:).
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4. Check the status bar at the bottom of the Exploring window to verify that the
target disk has at least 140 Mbytes of free space. You cannot install the
software on a disk with less than 140 Mbytes of free space.

[BY Exploring - C-\ (_[O] I
File  Edit ¥iew Toolz Help

|.é\|| Falders Conterts of 'T:4'

Desktop & [ Mame | Size' Type | Mt:l

=8 My Computer [ Aciobata File Folder 5—
. E-E2 3Flappy (&) [Ein File Folder B
ﬁm [Jcatn File Foldsr 17
B CIEte File Falder B
. H-52 Misdocs on wWwesleyk' (E:) o b File. Fralele 1=
L B2 o on wiacques' [F) =] r:‘ | »

|42 abject(s] [128MB (Disk free space: 409ME) 4

Free space

5. Place the MTS300 MPEG Test System Software Recovery CD into the
CD-ROM drive.

6. Click the Windows NT Start button and select Run... from the submenu.

7. Enter d:\Setup.exe in the resulting Run window as depicted in the
following illustration. In this example, d is the drive letter for the CD ROM
drive; use the drive letter that is correct for your computer.

8. Click OK to start the software installation.

9. In a few seconds, the Tektronix MTS300 Series window appears on the
computer screen.

10. Read the Copyright and Setup text and click Next to proceed to the Choose
Destination Directory window.

11. The default destination folder is C:\Mts300. Click Next to accept the default
folder.

NOTE. It is strongly recommended that you use the default destination folder.
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12. The Setup Type window opens. Select MTS Software Only Products, and
then click Next.

Setup Type I

Click the type of Setup pou prefer, then click Mest.

gl
i 5200 S aftware aly

— Description

< Back I Newt > I Cancel |

13. The Select Program Folder window opens. Click Next to accept the default
folder name (Tektronix MPEG Test System) and continue.

14. Review the Destination Directory, System Product, and Start Menu Folder
selections in the Selection Summary window. If the selections are incorrect,
click Back and change the information as needed. Once the information is
correct, click Next to proceed with installation.

The setup program begins installing the software and related files. The
activity and progress gauges appear at first to show that the installation is
progressing. Installation proceeds without your input (and sometimes with
no apparent activity) for approximately 2 1/ minutes, depending on your
computer.

15. During a normal setup, the computer displays two empty program group
windows after it copies the program files to your disk drive. After the
windows appear, a message reminds you to verify that the software key is
installed.

16. Verity that the software key is installed on the parallel (printer) port as
described in Software Key on page 1-10; then click OK.
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17. The Setup Complete window opens; click Finish to continue.

18. A Notepad window opens to display the Readme file. Scan the text for
important information, and then select Exit from the File menu to close the
window.

19. Another Setup Complete window opens. Accept Yes, I want to restart my
computer now.

20. Remove the test system software installation disk from the CD ROM drive
and click Finish to complete the setup and reboot the system.

Entering the General ~ Perform the remaining steps to enter the general password that corresponds to the
License Password  attached software key. Doing so enables the applications that are included with
your MTS300 MPEG Test System product.

Tektronix Software Protection window appears.

&E? 1. Double-click the License Manager icon to start the application. The

License Manager

"s Tektronix Software Protection == I

To Enable Licensed Software Applications,
Fleaze Enter your General Pazzword.
then Click 0K

Cancel |

2. Consult the password document supplied with your software and identity the
general password.

3. Enter the three 6-character hexadecimal numbers of the password in the
corresponding Tektronix Software Protection window entry fields (lowercase
characters are acceptable).

4. Click OK. A License message window appears.

5. If the password is correct, click OK to acknowledge the message. If you
made an error entering the password, click OK and return to step 3.

When you enter the correct password, software installation is complete. You will
need to restart the computer before you can start any of the stream creation
applications.
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Software Repair

If you experience operating problems following installation of application
software or if the system becomes corrupt, refer to Reinstalling the MTS300
Series Software in Appendix B of this manual.

First Time Operation

As noted in the headings of this section, some of the following procedures apply
only if you are using the Tektronix MTS300 MPEG Test System. See your
computer user documentation for similar procedures if you are using a personal
computer/workstation.

This section describes the following procedures:

®  Turning on the Tektronix MTS300 MPEG Test System

® [ ogging on to the Tektronix MTS300 MPEG Test System

®m  Starting the applications for which you have a license password
®  Exiting the applications

®  Shutting down the Tektronix MTS300 MPEG Test System

Turning on the MTS300  To power on the MTS300 MPEG Test System computer, press the power switch.
Series MPEG Test System

( { Tektron/ix MTS300 Scrics MPEG Monitor }

///////

s o

JEDE

] D‘

On/Stby switch
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Logging On to the MTS300
Series MPEG Test System

Starting Applications

The Windows NT initialization process takes up to two minutes to complete.
Under normal circumstances, no action is required. (For further information on
the Windows NT initialization process, see the Windows NT online help
included with the test system.) When the Begin Logon window appears,
simultaneously press the CTRL + ALT + Delete keys to open the Logon
Information dialog box.

The MTS300 system is configured to auto-logon using the Administrator user
name and MPEG?2 password. You should not need to log on to NT unless you
have changed the default characteristics.

Changing Passwords. You can change passwords at this time. See the Win-
dows NT documentation for instructions. If you change any password, be sure to
create a new emergency repair disk as explained in Appendix B: Software Repair.

After you have logged on, the Tektronix MPEG Test System program group
window appears as shown below. Start the applications by double-clicking the
appropriate icon (refer to Table ii on page xiii for descriptions of the various
icons and the applications each represents).

& CAWINNT\Profiles\All Users\Desktop\Tektronix MPEG Test System M= E3

File Edit Yiew Help
% |mlw| »| X|= = EEE

3 Tektronix MPEG Test 5y 7] |

2 4 B B B B

License Deferred-Time  Multiplexer DWE Tahle ATSCTable  ARIB Table
Manager Analyzer Editor Editar Editar

HoE B W & =

THMCC THMCC Differed  D%E Channel  Audio Stream Dolby Digital  ErrorInjector Jitter Adder

Cormbiner  Time Analyzer  Coding and... Analyzer Analyzer
5 % iz
MPEG-2 Help Frogram Uninstall Upgrade “ideo Stream
Stream... WA TS300 %51 Wizard Analyzer
[19 object(s) 8.09KE Y
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Exiting Applications

Shutting Down the

Tektronix MTS300 MPEG

Test System

To exit the stream creation applications, select Exit from the File menu or click
the close box in the upper-right corner of the application window. The current
configuration is preserved and used the next time you start the application.

zer - [Statistic view] M= E3 : Close
Wiew Analysis  Data Storage  Window  Help =@ x| ‘ button

Il ==l an | wval

In the default configuration, application information and error messages (up to
2048 kbytes) are automatically saved in the Windows NT Event Viewer. No
additional information is saved.

To avoid loss of data and possible problems during subsequent Windows NT
initialization, always shut down Windows NT before switching the computer
power off. To shut down Windows NT, use the following procedure:

1. Select Shut Down from the Start menu.

=
3 BR shutown.

14 laTektronim MPEG Test Supst...

2. In the Shut Down Windows dialog box, select Shut down the computer?,
and then click Yes.

CAUTION. Do not switch the computer power off until after the following
message appears: It is now safe to turn off your computer. Turning your
computer power off before this message appears can cause you to lose data and
may make restarting Windows NT more difficult.

After a few seconds, the Shutdown Computer window appears with the
following message: It is now safe to turn off your computer.

3. Press the power switch on the front of the computer to turn the computer off
(see the illustration on page 1-14).

MTS300 Stream Creation Applications User Manual



-/ |
Operating Basics

Running the Software

Operating Basics provides a functional overview of the MTS300 MPEG Test
System Stream Creation Applications and tutorials in which you create transport
stream files using the following applications:

® MTS300 MPEG-2 DVB / ATSC /ISDB-S Transport Stream Multiplexer
® MTS300 DVB Table Editor

You will also learn how to output a transport stream using the MTS300 MPEG
Test System Stream Player Client.

You will find operating information about the remaining stream creation
applications and more detailed information about the multiplexer and table
editors in the Reference section of this manual.

Start stream creation applications by double-clicking the appropriate icon in the
Tektronix MPEG Test System program group window. The software key and
passwords must be installed for the applications to operate (see Installing
Software on page 1-10 for additional information).

NOTE. This manual is written assuming a basic level of familiarity with the
Windows NT 4.0 operating system. If you are not comfortable with this environ-
ment, see your Windows NT online help.

Operating Basics Tutorials

The three tutorials in this section will help you become familiar with the
MTS300 MPEG-2 DVB / ATSC / ISDB-S Transport Stream Multiplexer, the
MTS300 DVB Table Editor, and, if installed, the MTS300 Series Stream Player.

The first tutorial, which begins on page 2-7, shows you how to create a simple
MPEG-2 configuration file. The tutorial then shows you how to multiplex the
transport stream file using the configuration file you create.

The second tutorial (beginning on page 2-21), extends the first tutorial and
shows you how to create a more complex configuration file and transport stream
file. It also shows you how to output the transport stream file as a transport
stream, provided you are using a Tektronix MTS300 MPEG Test System.
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Operating Basics

Tutorial Terms

2-2

The third tutorial (beginning on page 2-39), shows you how to create a
configuration file and a transport stream file with DVB components.

The tutorials were created using the Tektronix MTS300 MPEG Test System;
however, you can perform most of the tutorial without a test system. The video,
audio, and table template files required to work through these tutorials are
installed on your hard disk when the MTS300 Series program files are installed.

The following list defines some common terms used in the three tutorials
provided in this section:

In this tutorial, multiplex refers to the process the multiplexer uses to create a
transport stream file. Transport stream files are multiplexed using the
information included in the configuration file and other referenced files
(PSI/SI/PSIP/ARIB tables and elementary streams).

Since transport stream files can be very large, they are not generated
immediately. Instead, configuration files (*.cfg) are created first. A
configuration file is a text file that you create using the multiplexer. The
configuration file lists various multiplex parameters and provides references
to the table files and the elementary stream files that you specify as you
create the configuration file. The multiplexer uses these parameters and
referenced files to generate (multiplex) transport stream files.

For further information on how configuration files work, refer to File
Conventions, beginning on page 3-3. To see what a typical configuration file
looks like, see An Example Configuration File on page 3-85.

A transport stream file is a file on your disk that you create by multiplexing
the tables and elementary streams referenced in your configuration file using
the rates and other parameters indicated in your configuration file.

A transport stream is a transport stream file that is properly timed and output
using one of the rear-panel connectors on the back of the Tektronix MTS300
MPEG Test System.
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Acquiring Elementary Bit Stream Files

The standard configuration MPEG Test System includes sample video and audio
elementary stream files and a sample transport stream file. These files contain
pictures, common industry test signals, and sample signals in MPEG-2 format.
Use the files as example formats for the tutorials and to construct your own
sample transport streams.

Two additional sources of elementary stream files are available: three CD-ROM
discs, which are supplied with the MTS300 Deferred-Time products (MTS300
Option DT, the real-time test system with deferred-time analysis capability;
MTS3FDT, an upgrade; or MTSSWO Option DT, a software only product), and
the Tektronix FTP site. Two of the CD-ROM discs (STRM100 and STRM101)
contain well-known Sarnoff Corporation MPEG video test sequences. There are
test sequences for both NTSC and PAL broadcast environments on these two
discs. (See the manual that accompanies the Sarnoff discs for further informa-
tion, Tektronix part number 070-9644-xx). The following sections describe the
contents of the third disc (Tektronix part number 063-1914-xx) and the Tektronix
FTP site.

MPEG-2 Elementary  To access the elementary stream files on the CD-ROM, either copy the files to
Streams CD-ROM  the appropriate directories on the MTS300 Series system disk (drive C) or leave
the CD-ROM in drive D.

Audio Files. The CD-ROM contains the following audio files in the Audio

directory:
15kz_064.mp2 4kz_064.mp2
15kz_128.mp2 4kz_128.mp2
15kz_192.mp2 4kz_192.mp2
15kz_256.mp2 4kz_256.mp2
1kz_064.mp2 Music064.mp2
1kz_128.mp2 Music128.mp2
1kz_192.mp2 Music192.mp2
1kz 256.mp2 Music256.mp2
400_064.mp2 Sync_064.mp2
400_128.mp2 Sync_128.mp2
400_192.mp2 Sync_192.mp2
400_256.mp2 Sync_256.mp2

The file names indicate the elementary stream bit rate. For example, the file
15kz_256.mp2 contains a 15 kHz audio tone at 0.256 Mbps.
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Video Files. The CD-ROM contains the following video files. The Video\525
directory contains streams with 525-line video; the Video\625 directory contains
streams with 625-line video. Both directories contain all listed files.

100b_015.mp2
100b_060.mp2
100b_120.mp2
Bbc3_015.mp2
Bbce3_060.mp2
Bbc3_120.mp2
Cact_015.mp2

Cact_060.mp2

Cact_120.mp2

Mobl_015.mp2
Mobl_060.mp2
Mobl_120.mp2
Mulb_015.mp2
Mulb_060.mp2

Mulb_120.mp2
Pulb_015.mp2
Pulb_060.mp2
Pulb_120.mp2
Sync_015.mp2
Sync_060.mp2
Sync_120.mp2
Tens_015.mp2
Tens_060.mp2
Tens_120.mp2
V700_015.mp2
V700_060.mp2
V700_120.mp2

The file names indicate the elementary stream bit rate. The file 100b_060.mp2,
for example, contains a video elementary stream with a bit rate of 6.0 Mbps.

Examples. The CD-ROM also contains the following files in the Examples

directory:
10khz.mp2 Demo_060.mp2
1khz.mp2 Sample.trp

Demo_015.mp2
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The MPEG Test System  You can access the same signals (and any new bit streams that become available)
FTP Site  via anonymous FTP from the Tektronix FTP site, ftp.tek.com. If you have a web
browser, go to the following URL:

FTP://ftp.tek.com/tv/test/streams/Element/

Or, use FTP to contact ftp.tek.com. Log in as “anonymous” and use your email
address as the the password. MPEG files are available in the subdirectories of
/tv/test/streams/Element. Each directory contains a Readme.txt file that describes
its contents.

The following script illustrates the procedure for connecting to the MPEG Test
System FTP site using a command line interface. The entries you need to make
are indicated with bold face type. Remember to transfer data in binary mode.

% ftp ftp.tek.com

Connected to inetl.tek.com.
220 inetl FTP server (Version wu-2.4(1) Sun Jan 29 12:29:00 GMT
1995) ready.

Name (ftp.tek.com:user): anonymous

331 Guest Togin ok, send your complete e-mail address as
password.

Password: enter your email address
230-
230- TEKTRONIXFTPARCHIVE
/
230 Guest Togin ok, access restrictions apply.
ftp> cd /tv/test/streams/Element
250 CWD command successful.
ftp> get README.TXT

The data included in this FTP site distribution is available to you on an “as-is”
basis. Tektronix disclaims any and all warranties, whether express, implied, or
statuary, including any implied warranties of merchantability or of fitness for a
particular purpose.

If you do not have access to the FTP site, or cannot use FTP, contact Tektronix at
1-800-TEK-WIDE and ask for MPEG Test System support. A Tektronix
representative will help you obtain the data.
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Creating an MPEG-2 Transport Stream File

This section explains how to create a simple MPEG-2 transport stream file. The
tutorial will show you how to perform the following tasks:

®  Start the multiplexer

®m  Create and save configuration files

®  Add elementary streams to configuration files
®  Multiplex transport stream files

See Tutorial Terms on page 2-2 for definitions of terms used in this tutorial.

Start the Multiplexer Application

Double-click the Multiplexer icon in the Tektronix MPEG Test System program
group window to start the application.

Create a Simple Configuration File
1. Choose New from the File menu (or click the New button on the toolbar).

2. Enter the name simple in the File Name text box (the *.cfg extension is
added automatically), and then click OK.

Multiplexer Application ~ The Multiplexer application now displays the default configuration file.

Window  (See Figure 2-1.) The application window has three parts: the Duration gauge, at
the top of the display; the Multiplex Rate gauge, at the left of the display; and
the Hierarchic View, at the right of the display. Each part is explained in the
following three sections (use Figure 2-1 to locate each part of the multiplexer
application window).

See Using the Multiplexer beginning on page 3-3 for more information about the
Multiplexer application window elements.
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Multiplex
Rate gauge

Duration gauge Hierarchic View

En MPEG2 DVB / ATSC f ARIB Transport St{leam Multiplexer - sim|ple [_ (O] x| |

File Edit Multiplex “iew Options Help

e I, e I Y I~ ==

‘ 0%

Ml ot B

10000000 MBits/s [=IBS1 Mlultiplex Rate = 10.000000 Ibits/s

PMT PIDs walues - T3 ID =0 - Period = 0.050000 =

default - Period =0.500000 ¢

simiple PMT - Period = 0.100000 s

PMT

0033088 MBits/s )
Program number I - Start Delay = 0000000 ¢ - PCE Pertod =10

From 0.00 ¢ TROG
|
ToD.00 s y | | LH

Figure 2-1: The default configuration in the application window

Duration Gauge. The Duration gauge shows the status of the multiplex operation.
The gauge displays 0% until you begin to create a transport stream file. Once
you start multiplexing a transport stream file, the gauge tells what percentage of
the multiplex operation is complete.

Rate Gauge. The Rate gauge graphically shows the percentage of the available
transport stream currently used. The value displayed above the rate gauge is the
maximum target multiplex rate. The value displayed below the rate gauge is the
maximum actual multiplex rate for the time frame indicated at the very bottom
of this section.

The actual rate is calculated using the following formula:
Actual rate = PSI rate + Video rate + Audio rate + Data rate

For configuration files using SI, PSIP, MIP, and ARIB information, add the SI,
PSIP, MIP, and ARIB rates.

Below the actual rate is the time period when the highest multiplex rate occurs.
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Hierarchic View. The Hierarchic View displays the current configuration file in
hierarchic form. Several icons, which represent specific elements of the
multiplex, appear in this part of the multiplexer window. These icons are
explained in Table 2-1. (For a complete list of the multiplexer Hierarchic view
icons, see Hierarchy Icons on page 3-10.)

Table 2- 1: Multiplexer Hierarchic view icons

Icon

Meaning

M

Multiplex. The main icon for the configuration file.

Required.

Program Specific Information (PSI). Contains the data that allows the
demultiplexing of the programs by decoders.

Required.

Pal

Program Association Table (PAT). The main PSI table. It links the program
numbers and the Program Map Table (PMT) PID.

Every transport stream must have a PAT that is always PID 0. This table is
required to identify the PID numbers for the table(s) defining each program.

Required.

PMI

Program Map Table (PMT). Specifies the PID values and describes the program
components.

There is a PMT for every program in the transport stream. The table states the
PID for each elementary stream associated with a specific program. There are
no specific PID values for PMTs in the MPEG-2 standards, however certain
transmission systems (such as ATSC and DVB) require specific values.

Required.

Network Information Table (NIT). Provides information about the physical
network.

Program. Allows you to set the program start delay and PCR period values.

Required. Each transport stream is required to have at least one program with
one elementary stream.

Note that the program numbering starts at two to avoid conflicts between the
NIT table ID and the ATSC program paradigm (the PMT PID for a program one
would be the same as the NIT PID).
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Add Elementary Streams  The simplest transport stream possible would have one program with one
elementary stream in it. In this tutorial, you will put two elementary streams in

one program.

Add elementary stream icons to Program 1.

1. Select the Program 1 icon.

2. Click the + (Add) button on the toolbar (or select Add from the Edit menu).
This opens the dialog box shown in Figure 2-2.

Stream to add I

Type of stream——————————

@ Video O Data

i Audio " ECM

Figure 2-2: The Stream to add dialog box

3. Check the Video option, and then click OK. This adds a Video icon to
Program 1 as shown in Figure 2-3.

=
Iultiples Rate = 10.000000 lbitsds
T

FMT PIDs values - TS ID =0 - Period=10.050000 5

default - Period =10.500000 s

simple PMT - Period = 0.100000 s

IMT

Program rumber 2 - Start Delay = 0.000000 ¢ - PCE Perind =10
PROG

-

e o]

Figure 2-3: The hierarchy with a video icon added to Program 2
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4. Repeat this procedure (click + on the toolbar, select a type of stream, and
click OK) twice to add an Audio icon and a Data icon to the hierarchy. The
completed Hierarchic view resembles Figure 2-4.

PMT
Program tumber 2 - Start Delay = 0.000000 ¢ - PCE Pertod =1(

IROG

Figure 2- 4: The hierarchy with the video, audio, and data icons added

Notice that there is no information alongside the three elementary stream icons.
This is because you have not yet indicated which elementary stream files you
will use in your multiplex (associated a file with an icon). In the next procedure,
you will associate elementary stream files with the video, audio, and data icons.

Associate a video elementary stream file with the Video icon.

1. Double-click the Video icon. This opens the Video Stream dialog box shown
in Figure 2-5 on page 2-12.

2. Click the Browse button. This allows you to select a video elementary
stream from existing files using the Video Stream Selection dialog box.

3. Select C:\MTS300\VIDEO\625\MOBL_060.MP2 and click OK.
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Yideo 5tream I
Yideo File : Browse... |
Horizontal Size : 0 Picture Rate : 0.0000
Vertical Size! 0 VBV Buffer Size: 0

MPEG: 0 Profile : = Lewvel :
Elementary Stream Running Time : 0.000 8

PES Packet Size :

Offset DTS :

Elementary Stream Rate :

Elementary Stream Initial Delay : II].I]I]I]I]I]I] s

II].I]I]I]I]I]I] Mbitsfs
|2|143 Bytes

I=| Sequence Header

I=| Scrambling

IIJ.IJI]I]IJI]I] s

Cancel |

Figure 2-5: The Video Stream dialog box

NOTE. The List Files of Type box in the Video Stream Selection dialog box does
not specify the *.mp?2 file extension. However, you can only use *.mp?2 files as
video elementary stream files. If you select an unacceptable file, you will see the

message box shown in Figure 2-6.

° Mo seqguence header in this file

Figure 2-6: Error message

4. If you see the error message shown in Figure 2-6, click OK and select

another (*.mp2) file.

After you have selected an acceptable video elementary stream file, all of the
information about the file loads automatically into the Video Stream dialog

box, as shown in Figure 2-7.
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Yideo Stream

Yideo File : CAMTS200\VIDEO\625\MOBL_060.MF2

Horizontal Size : 704 Picture Rate : 25.0000

Vertical Size! 576 VBV Buffer Size: 229376
MPEG: 2 Profile : Main Lewvel : Main
Elementary Stream Running Time : 15.070 8

PES Packet Size :

Offset DTS :

Elementary Stream Rate :

Elementary Stream Initial Delay : (0.000000 s

6.000000 Mbitsfs
2048 Bytes

[~ Sequence Header

™ Scrambling

0.290411 s

Cancel

Figure 2-7: Details of the selected video elementary stream

You can change the following four parameters in the Video Stream dialog
box (use the default values for this tutorial):

[
®  PES Packet
[
m  Offset DTS

Size

Elementary Stream Rate

Elementary Stream Initial Delay

For more information about editing these parameters, refer to Selecting a
Video Stream, beginning on page 3-47.
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5. Click OK to accept these settings and close the dialog box. The lower
portion of the multiplexer application window now resembles Figure 2-8.
The file MOBL_060.MP?2 is associated with the video icon and the multiplex
rate gauge is beginning to fill.

Mhultiplezz Rate

10.000000 MBits/s

simple PMT - Period = 0.100000 5 jl

default - Period = 0.500000 =

HIT
Program mumber 2 - 3tart Delay = 0.000000 s - PCE Period :

PREOG

Mobl_060.mp2 - 6.000000 Mbits/s - WPEG 2
B

6654511 NBita/s

From 0.00 s

To 15.04 5 ||
< | b

Figure 2-8: Video icon and video elementary stream file

The fact that the rate gauge fill color is green indicates that you would not
likely have multiplexer overflow problems if you were to create a transport
stream file from the current configuration file.
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Associate an audio elementary stream file with the Audio icon.

1. Double-click the Audio icon. This opens the Audio Stream dialog box
shown in Figure 2-9.

Audio Stream

Audio File : Browse... L\\
Type: AC-3

Sampling Frequency : 0.0000 KHz

Mode :

Elementary Stream Running Time : 0.000 s r

Elementary Stream Rate : Mbitsts

PES Packet Size : Bytes
Elementary Stream Initial Delay : 5
Offset PTS : s

Cancel

Figure 2-9: The Audio Stream dialog box

2. Click the Browse button to open the Audio Stream Selection dialog box.
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3. Select C:\MTS300\AUDIO\10KHZ.MP2 and click OK. This returns you to
the Audio Stream dialog box with all the information about the 10KHZ.MP2
file entered, as shown in Figure 2-10.

Audio 5tream
Audio File : CAMTS300%udio}10khz.mp2
Type: MPEG
Layer : 2 Sampling Frequency : 48.0000 KHz
Protection @ 1 Mode - 1 Channel
Elementary Stream Running Time : 1.033 s [ Scrambling

Elementary Stream Rate : |0.128000 Mbitsfs

PES Packet Size ! [2p48 Bytes
Elementary Stream Initial Delay © |0.000000 5

Offset PTS : |0.032000 s

0K Q Cancel

Figure 2-10: Details of the selected audio elementary stream

You can change the following four parameters in the Audio Stream dialog
box (use the default values for this tutorial):

®  Flementary Stream Rate

m  PES Packet Size

®  Elementary Stream Initial Delay
m  Offset PTS

For more information about editing these parameters, see Selecting an Audio
Stream, on page 3-49.
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4. Click OK to accept these settings and close the dialog box. This returns you
to the hierarchic display of the configuration file as shown in Figure 2-11.

Ivhultiples Rate ﬂl

10.000000 MBits/s

simple FMIT - Period = 0.100000 =

PMT
default - Perod = 0.500000 ¢
HIT

Program tmber 3 - Start Delay = 0.000000 2 - PCR Period -

IROG

Iviobl 060.mp2 - 6.000000 hibits/s - WWFEG 2
.

& '_ l0khzmp? - 0128000 Whits/s - Layer £
6.794766 IMBitsis

From 0.00 ¢ SATE
To 15.04 s

Figure 2-11: The display after an audio file is associated

The file 10khz.mp2 is now associated with the audio icon and the Multiplexer
Rate gauge is a little closer to full.
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Display the Data Stream dialog box; delete the Data icon from the hierarchy.

1. Double-click on the Data icon to open the Data Stream dialog box shown in

Figure 2-12.

[ata Stream I
File : Browse... |
Rate : Jo.100000 Mbits/s
Initial delay : Il].l]l]l]l]l]l] 3
I~ Scrambling

~ Data format
& \Without format . Section
| PES format  [Loop sections

Cancel |

Figure 2-12: The Data Stream dialog box

This dialog box does not show as much information as the Video Stream or
Audio Stream dialog boxes because it is for private-data elementary streams;
a file of any type is acceptable.

Rather than add a data elementary stream file to the multiplex, delete the
data icon from the Hierarchic view.

2. Click Cancel to close this dialog box without entering a file.
3. Select the Data icon.

4. Click the — (Delete) button on the toolbar (or select Delete from the Edit
menu), and then click Yes when the message box appears. The Hierarchic
view should now resemble Figure 2-13.
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sitmple. FIMT - Period = 0.100000 ¢

IMT

default - Period = 0.500000 =
HIT

Program mamber 4 - Start Delaw = 0.000000 5 - PCR Peniod
PROG

Idobl_060.mpZ - 6.000000 Mbits/s - WPEG 2
o h

q;;-’ffé 10khz.mp? - 0.128000 Mbits/s - Lager 2
ATDIO

Figure 2-13: The hierarchy with the Data icon deleted

5. Choose Save from the File menu to save the configuration file.

Create the Transport  In this section, you will create a transport stream file using the information from
Stream File  the configuration file and the PSI tables referenced by the configuration file.

1. Select Go from the Multiplex menu (or click the Go button on the toolbar).

2. Using the Multiplex Output File dialog box, specity the location and file
name into which you will save your transport stream file.

Multplex QuiputFle ——_HEH|
Save IECFQ'TTD j il E

5] cyberstar. i s afds rp
D efaultfrp itaZ-DIT SIT.tp
DVETO02a TRP Sample.tip
Z] gitip

a2 bp
%] 1805 BT20p

[

File name: Isimple.TH P Save ‘QI

Save as tepe: ITransport File(= trp) j Carcel

Notice that the current configuration file name becomes the default transport
stream file name (with the file name extension changed to *.TRP).

NOTE. Transport stream files can be large. Make sure you have adequate space
on the selected drive before beginning.

3. Choose OK to begin creating the simple.trp transport stream file in the
default directory (C:\MTS300\cfg-trp).
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As the multiplexer generates the transport stream file, the duration gauge at
the top of the display fills, showing the status of the operation. When the
transport stream file has been generated, the gauge reads 100% and a

message box appears to indicate that the transport stream has been multi-
plexed.

4. Click OK close the message window. You have successfully created a simple
transport stream file, and the multiplexer resembles Figure 2-14.

Bx MPEGZ2 DVE / ATSC / ARIB Transport Stream Multiplexer - simple [_ (O] x] |

File Edit Multiplex Wiew Options Help

e I 1 ) I N~ (==

Estimated Final Time = 15. 038989 5

100%%

Famning Time =15 038959 2

Ivhultiples Rate

10.000000 WBits/s

6.794766 IVBits/s

Hiearchic Wiewr i"

@ Iultiplex Rate = 10.000000 Mbits/s
BT

From 0.00 ¢ - I

To15.04 = 4|—1
»

| Fieady

Figure 2-14: Transport stream creation is complete
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Creating a Complex Transport Stream File

To create a more complicated configuration file, add to the simple.cfg file you

creal

ted in the previous tutorial.

Create a Complex Configuration File

1.

2.

Continuing from page 2-19, choose Save As from the File menu. The
standard Windows Save As dialog box appears.

Use standard Windows techniques to save the file as complex.cfg.

Saving the information to a new configuration file creates a new .pmt file
(called complex.pmf), and places the name “complex™ in the title bar. The
Duration gauge also resets itself to 0%.

Add More Programs  Add two additional programs to complex.cfg.

1.
2.

Select the MUX icon.

Click + on the toolbar, or select Add from the Edit menu. This creates
Program 2.

Click + on the toolbar a second time to create Program 3. Figure 2-15 shows
the resulting hierarchy.

Kl

complex FMT [

default - Period = 0.500000 s

HIT
Program 2 - 3tart Delay = 0.000000 s - PCR Period = 0.040000 s

PROG

MOBL_060.MP2 - 6.000000 Mbits/s - MFEG 2
8 18

q%é 10KHEMPZ - 0.125000 Mbits/s - Layer 2
AUDIO

Program 3 - 3tart Delay = 0.000000 s - PCR Period = 0.040000 s
PROG

Program 4 - Start Delay = 0.000000 5 - PCR Period = 0.040000 s

PROG -
»

Figure 2-15: The hierarchy with Programs 2 and 3 added
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NOTE. The configuration file can accept up to 40 programs.

4. Follow the procedures on pages 2-10 to 2-19 to associate the following files
to the video and audio icons for Program 3:

® C:\MTS300\625\testpat\BARS _015.MP2 (video elementary stream)
® C:\MTS300\audio\10KHZ.MP?2 (audio elementary stream)

NOTE. Each program can accept up to 40 elementary streams, with a maximum
of five video elementary streams and ten elementary streams of any one type.

The lower portion of the resulting application window looks like

Figure 2-16. The Multiplex Rate gauge is yellow after adding the video and
audio streams to Program 3. This indicates the transport stream is beginning
to get full. If you were to multiplex a transport stream file from the
configuration file when the rate gauge is yellow, you may experience
multiplexer overflow problems.

| —
i
cotnples PIWT
10.000000 LBitsis TMT

4@ Frogram rnber 2 - Start Delay = 0.000000 s - PCE Feriod = 0.040000 =
IR

G
Iviobl_060.mp2 - 6.000000 Mbits/s - MPEG 2
g 18

8 Bars 015.mp2 - 1.500000 Mbits/s - MPEG 2

10khz mp? - 0128000 Wihitsfs - Layer 3

8.601657 MBits/s

Frogram rmber 4 - Start Delay = 0.000000 5 - PCE Feriod = 0.040000 =

From 0.00 = TROG

Figure 2-16: Elementary streams added to Program 3
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5. Repeat step 4 and add the same video and audio elementary stream files to
Program 4. The lower portion of the application window now resembles
Figure 2-17.

IWiltiplex Fate PRG

10.000000 MEits's

Iobl 060.mp2 - 6000000 Mbits/s - WPEG 2
8 1 8

IROG

dl Bars 015.mp2 - 1.500000 Mbitsés - MPEG 2

10.408543 NBits/s 'f':_:: ._ 10khz mp2 - 0128000 Mhbits/s - Layer 2

From 0.00 =

Figure 2-17: The rate gauge shows an overflowed multiplex

The rate gauge reads 100% and is now displayed in red. The rate reported at
the bottom of the gauge is greater than the specified maximum rate at the
top. If you multiplex the stream now, you risk losing data. To avoid losing
data you need to change the start delay for one or more of the programs in
the multiplex.
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Change Program Starting

Actual maximum multiplex
rate time frame

Change the start times for Program 2 and Program 3 so that the multiplex rate
drops to an acceptable level.

1. Change the view from hierarchic to dynamic; choose Dynamic from the

View menu or click Dynamic on the toolbar.

The display now resembles Figure 2-18.This view shows the timing
relationships between programs. For more information about this view, see
The Dynamic View on page 3-16.

Multiplex global start time Estimated stop time
Ilultiples Rate Program Denarmic View
10.000000 MBits/s n.nn 752 15.04
[ I
Progl 4 1+
Frogi
Prog3 4
—> 10.404538 MBits/s El
1
J
0.00 e
Timing cursor Program bars

Figure 2-18: The dynamic view of the complex.cfg configuration file

2-24

Notice that the time frame for the actual multiplex rate, shown at the bottom
of the multiplex rate gauge, is from 0.00 s to 15.07 s. In order to decrease the
actual bit rate when you multiplex the configuration file to safe parameters,
you need to delay the start time for Program 2 and Program 3 so that both
start after Program 1 ends.
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NOTE. In the Dynamic view, the program number refers to the order of programs
in the configuration file, so Program 1 is the first program in the file. The PMT
program_number parameter value for this program will be 2 in the multiplexer
Hierarchic view. In order to avoid conflicts with the ATSC program paradigm
and the DVB requirement for a NIT (PID = 16), the multiplexer does not use
program_number 1.

You modify the start times for individual programs through the Program icon
in the Hierarchic view. Referring to Figure 2-18, note the estimated stop
time for Program 1 (roughly 15.0 seconds).

2. Return to the Hierarchic view by clicking the Hierarchic button on the
toolbar.

3. Double-click the PROG (Program) icon for Program 3. This opens the
Program Parameters dialog box shown in Figure 2-19.

Program Parameters I

Enter the PCH period :

|u.|14m]uu s

Enter the program start delay :
[from 0 to 40000)

|0.000000 q

OK Cancel |

Figure 2-19: The Program Parameters dialog box for Program 2

4. Enter 15.2 in the Enter the Program Start Delay text box.
5. Click OK. The rate gauge drops and turns yellow.

6. Repeat steps 4 and 5 for Program 4, setting the Program Start Delay to 20.5.
The rate gauge now shows 67% and is again green.

7. Switch to the Dynamic view to see the new timing relationships between
programs (see Figure 2-20). Programs 2 and 3 do not begin until Program 1
ends, and the resulting transport stream now takes longer (note the Estimated
Stop Time).
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Estimated
stop time
Program Dynarmic View
.00 |l3.Dﬁ |26.12
Frogl |4 } *
Frog 2 @
Prog 3 —
0.00 3 '

Timing cursor
handle

Figure 2-20: The dynamic view after you delay Programs 3 and 4

8. You can move the timing cursor by clicking and dragging the timing cursor
handle at the bottom of the Program Dynamic View window. Click and drag
the timing cursor to the right and left. Once the timing cursor is selected, you
can also move it 0.01 second at a time with the the left and right arrow keys.

9. Move the timing cursor into the area that contains only the second and third
programs; the Multiplex Rate drops even lower.

10. For practice, see if you can move the timing cursor to the space between the
end of the first program and the start of the second. Use the left and right
arrow keys for fine cursor movement.

11. Return to the Hierarchic view.
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Customize Program  You can customize PSI for the transport stream file by double-clicking the PSI
Specific Information (PSI)  table icons.

PSI. The PSI icon accesses the PSI period values for three PSI tables.

1. Double-click on the PSI Icon. This opens the PSI Period dialog box. See
Figure 2-21.

The PSI Period dialog box allows you to change how often the following
program specific information (PSI) appears in the stream.

®  PMT (Program Map Table)
®  PAT (Program Allocation Table)
®  CAT (Conditional Access Table)

®  TSDT (Transport Stream Descriptor Table)

NOTE. If you have the conditional access option installed on your system, the
CAT period is accessible in the PSI Period dialog box, regardless of whether you
have enabled a scrambling option. See Using Option CA: Scrambling /
Conditional Access beginning on page 3-89 for more information about the
CAT. Modifying the CAT period has no effect unless a scrambling option is
enabled.

The NIT period is set separately. See Editing the NIT, beginning on page 3-42.

PSI Period K|

Enter the PSI periods [not for NIT] -

Pmit II].I 00000 &
Pat |I].I]1| s

Cat ||J.1 00000 s
Tsdt |u.1|]|]u|]|] s

[1]4 [_k Cancel |

Figure 2-21: The PSI period is changed to 0.01 seconds
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Ex MPEG2 DVB / ATSC f ARIB Transport Stream Multiplexer - complex

In this example, you want to send the PSI more often than the default, so you
must decrease the period for one or more of the tables.

Enter 0.01 in the PMT and PAT text boxes as shown in Figure 2-21, and
then click OK. (Clicking Cancel will close the dialog box without making
any changes to the periods to the PSI tables.)

Notice the changes to the Hierarchic view and the multiplex rate. First, the
new period is displayed after the PAT and PMT icons in the hierarchy;
second, decreasing the period for the PAT and PMT (increasing the rate) used
an additional 3% of the available multiplex space as shown in the rate gauge.
See Figure 2-22.

File  Edit Multiplex Wiew Options Help
e T 1 e IO || =
‘ 0%
Mol e B

10.000000 MBits/s

Iultiplex Rate = 10.000000 Ibits/s
M

FIMT PIDs walues - TS ID =10 - Period = 0.010000 s

comnples PMT - Period = 0.010000 s

default - Period = 0.500000 =

HIT
Program mumber 3 - Start Delay = 0.000000 ¢ - FCE Pertod = 0.040000 2

7.050446 LBt o/s

From 0.00 ¢ TROG
To15.04 5 | | =

<I
|

A

Figure 2-22: The configuration file after changing the PSI period
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Changed PAT
and PMT periods
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PAT. The PAT (Program Association Table) lists the Transport Stream ID and the
PIDs for the PSI tables. In this case, it includes the NIT and three PMTs (one for
each program).

1. Double-click on the PAT icon. This opens the Program Association Table
dialog box as shown in Figure 2-23.

Program Aszociation Table I

Transport Stream ID : |1|

PID Values :

MetWork Information Table : 16

Program Map Table 1 L 32
Program Map Table 2 : b4

Program Map Table 3 : 65 Modify |

oK Cancel |

Figure 2-23: The Program Specific Information dialog box

2. Select NetWork Information Table.

3. Click Modify to open the PID Modification dialog box as shown in
Figure 2-24.

PID Modification

MetWork Information Table : PID |1E:

LCancel |

Figure 2-24: PID Modification dialog box

This dialog box allows you to change the Program ID of the selected table
(in this case the Network Information Table). To change the PID, enter a new
number in the text box. Usually you do not need to change the PID of the
NIT or PMTs since the multiplexer allocates these values dynamically and as
required for the selected environment (MPEG-2, DVB, or ATSC).

4. Cancel the PID Modification dialog box.
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5. Cancel the Program Association Table dialog box.

PMT. The PMT (Program Map Table) contains specific information about the
programs in the transport stream file.

1. Double-click on the PMT icon. This automatically starts the DVB Table
Editor application with complex.pmt (the PMT for the complex.cfg
configuration file) loaded, as shown in Figure 2-25.

The two views displayed in the table editor are described below:

®  The Hierarchic view displays icons representing the table and table
elements.

®  The Edit view displays the parameters and values for the table elements

Section
number
i DVB Table Editor : C:{Mts200\cfg-tip\complex PM T =]

File Edit Section Analysi| Help

Pat P cat| it et | B £ |t Tot | ot il :| ﬂ El

PMT Section 1 out of 3 in table Program Map Section

m E program number

Prog | PID 33
Hierarchic view —i= E version number P 1 <1 Editview
current next indicator
PID» 36
Icurrently applicable j
]

1 | _'|LI‘|
<

Program
number

Elementary
streams

Figure 2-25: The DVB Table Editor with complex.pmt loaded

Note the following before continuing:

®  There is one section for each program and the current file has three pro-
grams.

®  Section 1 of 3 is currently being displayed.
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®m  There are two elementary ES streams (one video and one audio) associated
with this program.

For more information about using the DVB Table Editor application, refer to
Using the DVB and PSIP Table Editors, beginning on page 3-93.

NOTE. You can change the PCR PID (in the last text box of the right hand
window). The default is the first elementary stream in the program. If you
change it to a different value, and that value is not the PID of another elementa-
ry stream in the program, PCRs will then reside in their own transport packets.
Use this technique if the elementary stream that would carry the PCR by default
is not the longest elementary stream in the program.

2. Add some descriptors to Section 2 of PMT (Program 2). To display
Section 2, chose Next from the Section menu or click p in the lower toolbar.
See Figure 2-26.

i DVB Table Editor : C:\Mts200\cfg-tiphcomples. PMT
File Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

PMT Section 2 out of 3 in table Program Map Section

program number
Prog 3| PID 48
version number

E current next indicator

PI» 52

Icurre ntly applicable
PCR PID

1 | _'|LI‘|
<

Figure 2-26: Section 2 (Program 3) of the PMT

3. Select the PMT icon.

4. Choose either Add from the Edit menu or “+” from the toolbar. This opens
the Descriptors Selection dialog box. See Figure 2-27.
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Descriptors Selection I

Descriptors Selected List of Descriptors ;

IS0_E39 language
siystem_clock
miltiples_butfer_utilizatior
copyright b
aximun_bitrate
private_data_indicator %

ok | Add I R emowve I Cancel

Figure 2-27: The Descriptors Selection dialog box

S. Click on the List of Descriptors drop-down list to display the available
descriptors.

6. Add a registration descriptor
a. Select registration from the drop-down list.

b. Choose Add. This adds the descriptor to the Descriptors Selected list.
The dialog box now resembles Figure 2-28.

Descriptors Selection I
Descriptors Selected List of Descriptors ;
Tegistration | registration j

QK

R emowve I Cancel

Figure 2-28: Registration selected

7. Click OK to add the descriptor. (See Figure 2-29.)
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i DVB Table Editor : C:\Mts200\cfg-tiphcomples. PMT

File Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

PMT Section 2 out of 3 in table Program Map Section

m program number

Frog 3| Regiz

version number

E current next indicator

PIDx 49

Icurre ntly applicable

PID 52 PCRPID

4

=
| Al

|
<

Figure 2-29: A registration descriptor added to PMT section 2

8. To check the information added in the descriptor, click on the descriptor icon
(see Figure 2-30). Do not change any of the information.

i DVB Table Editor : C:\Mts200\cfg-tiphcomples. PMT

File Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

BMT Section 2 ocut of 3 in table Registration

m format identifier ICI

Frog 3| Regiz
additional_identification info [ in hexa ]

| _'lllil l LHI

Figure 2-30: The information for the Video Stream descriptor field
9. To add a video stream descriptor to the video elementary stream, select the

PID 49 elementary stream icon.

10. Choose Add from the toolbar.
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2-34

11. Select video_stream from the List of Descriptors.
12. Click the Add command button to add it to the Descriptors Selected list.
13. Choose OK.

14. Click on the resulting descriptor icon to open the display shown in
Figure 2-31.

i DVB Table Editor : C:\Mts200\cfg-tiphcomples. PMT

File Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

PMT Section 2 out of 3 in takle Video Stream

m multiple frame rate flag

Drog 3| Regis

E single frame rate
4@ frame rate code

PID 49 “ideo

E MPEG1 only flag

FID 52 MPEG1 or 2 video data

constrained parameter flag

still picture flag

moving and still picture

profile and level indication
chromat format

frame rate extension flag

* 0==-L

i

1 | _'|;|‘|
<

Figure 2-31: The descriptor at the Elementary Stream level

15. Choose Save from the File menu.
16. Exit the table editor and return to the Multiplexer application.

You can find additional information on customizing the PSI for your transport
stream in Using the DVB ,PSIF, and ARIB Table Editors (beginning on page
3-93) and Using the Multiplexer (beginning on page 3-3), in the Reference
section of this manual.
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Multiplex the Transport 1. Choose Go from the Multiplex menu. This opens the Multiplex Output File
Stream File dialog box.

2. Enter the path and file name into which you will save the transport stream
file.

3. Choose OK to begin the multiplex process.

When the multiplex is complete, the duration gauge reads 100% and the message
shown in Figure 2-32 appears.

Information | ]

@ The Transport Stream has been multiplexed.

Figure 2- 32: Multiplex complete message

4. Click OK, and then exit the Multiplexer application.

Generate a Transport Stream

In this section of the tutorial you need to have the transport stream file located on
the Tektronix MTS300 MPEG Test System with the Master Client and Stream
Player applications.

Starting the Master and 1. Start the Master client.

Stream Player Clients
y a. Double click the Master Client icon in the MPEG Test System program

group window.

b. Click the Connect locally button on the toolbar. See Figure 2-33.

V4 MTS - Master M=l B3
Master workspace Yiew Help
J b-“ ]Addless: I ﬂ J ﬁ @

| Connect locally

Figure 2-33: Connect locally button

MTS300 Stream Creation Applications User Manual 2-35



Creating a Complex MPEG-2 Transport Stream

The Master Client display changes showing that you are connect to a Server
Manager (in this case the local Server Manager). See Figure 2-34 on

page 2-36.
(WIS Master  _ HEGEH|

Master Workspace Wiew Help

NS G |olm ﬂJI%
R

Free /0 ports <———>* "&&

carna e eze telcom |01

Frag

carnae.cee tak com [O#2

Port Manager Panel ———

B

For Help, press F1 [ A

Figure 2- 34: Master Client application window

2. In the Master Client Port Manager panel, right click the port from which you
will output the transport stream, point to Assign Server in the popup menu,
and then select Stream Player from the submenu as shown Figure 2-35.
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In this illustration, the Stream Player Server is being assigned to I/O port
two.

Frop

carnac.cse tek com. [0 1

s
* Large lcons

Small lzans

Sort by ... 3

Analysis Server
Opentdu:

Stream Recorder E\!S

Figure 2- 35: Assigning the Stream Player Server to 1/O port two

3. Right click the icon that appears at the port you selected, and then select
Launch Stream Player Client. The Stream Player application is displayed.

2 Stream Player - Connected !'EIE
Server Ic:arnac.c:se.tek.c:om vl 1410 I_ vl

Filename |E:\MTSSDD\Cfg-Trp\D efaLlttip Erowsq._. |

Start tirme JEEURTIUHITVMITTI=S Fate |10.00000  MBitds Packet Size I‘IBB
End bime URUIHIEIEH— Duration _ External Clock [

Farrnat = A5 O 25 Maode " Byte & Packet

[a[a IE = F=
0:00:00.00 0:00:01.28

| 0:00:00.00

[m [» [co

Figure 2- 36: Stream Player Client application window

MTS300 Stream Creation Applications User Manual 2-37



Creating a Complex MPEG-2 Transport Stream

Output the Transport

Now you can generate a transport stream from the transport stream file.

1. Click the Browse button, and then navigate to and select Complex.trp.
When you return to the Stream Player application the file you have selected
is shown in the File Name text box as shown in Figure 2-37.

2 Stream Player - Connected !'EIE

Server Ic:arnac.c:se.tek.c:om j 140 IID#Z

Filename |E:\MTSSDD\EFg-Trp\complex.THP

Start tirme JEEURTIUHITVMITTI=S Fate |10.00000  MBitds Packet Size I‘IBB
End bime [LRIIEERES— Duration _ External Clock [

Farrnat = A5 O 25 Maode " Byte & Packet

Fara |= = F=

0:00:00.00 0:00:24.22

0:00:00.00

Figure 2-37: Select Complex.trp from the File information list

2. Click the Start Generation in Loop Mode button, accepting the default
settings.

This completes the basic tutorial on generating a transport stream. If you need
additional information, please see the Using the Multiplexer and Using the DVB
and PSIP Table Editors in the Reference section of this manual.

For more information about the Stream Player, Master Client, and Analysis
Servers, and for information about analyzing the stream you are generating, see
the MTS300 MPEG Test System Real-Time Analysis User Manual.

For more information about the Stream Player, see the MTS 300 Series Real-
Time Analysis User Manual.
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Creating a Transport Stream File with DVB Information

The multiplexer can generate transport stream files for MPEG-2, DVB, ATSC,
and ISDB-S/ARIB broadcast environments. In this tutorial, you will create a
transport stream file for the DVB environment.

In addition to introducing you to the capabilities of the multiplexer, this tutorial
will also help you become more familiar with the capabilities of the table editors.
You use only the MTS300 DVB Table Editor for this tutorial, but the basic
procedures are similar for the MTS300 PSIP Table Editor.

For more detailed information about using the table editors see Using the DVB
and PSIP Table Editors beginning on page 3-93. For detailed descriptions of
specific table item parameters, see PSI, DVB SI, and ATSC PSIP Table Item
Parameters beginning on page 3-143.

Create a DVB Configuration File

This section is a continuation from the previous tutorial. It assumes that you
have completed the previous work and have the resulting files.

1. If not already open, start the multiplexer by double-clicking the Multiplexer
icon in the Tektronix MPEG Test System program group window.

2. Select Open from the multiplexer File menu.

3. Select complex.CFG.

4. Click OK. This opens the previous configuration file and displays it in the
application window.

5. Select Save As from the File menu.

6. Type dvb in the File Name text box, and then click OK.
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Change the Multiplexer

2-40

Environment

Add DVB Sl Tables

To create a configuration file with DVB information, you must set the multi-
plexer environment for DVB.

®  To change the multiplexer environment, select DVB from the Options menu.

The SI (Service Information) icon is added to the Hierarchic view and the NIT
(Network Information Table) icon appears below the SI icon, as shown in the
following illustration.

=
P 11t Rate — 10000000 Mbitsfs
ML

ﬂ P51 Period =0.010000 s

PLIT FIDz values - Transport Stream [D=1

dvh PIT

W | default - Period =0.500000 s

HIT

[~z s e me aaneene mmn 4 aeannn

To create a valid DVB transport stream file, you must add more DVB table icons
to the configuration file. When you installed the stream creation applications, a
number of default DVB table files were installed in the CAMTS300\CFG-TRP
directory. You will use these files as templates for the tables files needed for the
configuration file.
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1. Double-click on the SI icon to open the DVB File Selection dialog box.

DVB Files Selection |
_ NITFile :  [defaul | Browse.. |
NIT file group ——=
NIT Period: Il].EI]I]I]I]I] s Edit |
BAT File: |none | Browse... |
BAT Period: IU-EUUUUU s Edit |
SDT File : nong | Browse... |

SDT Period: IU-EUUUUU s Edit |
o Cancel

EIT File : none Browse... |

EIT Period: II].5I]I]I]I]I] s Edit |

TDT Starting Date : II]I]jI]I]j'I]I]I]I] TDT Starting Time : II]I]:I]I]:I]I]

TDT Period : |20.0 [

[ 1DT

RST File : ‘nnne | Browse...

Start Delay : IU-U s

2. Click Browse in the NIT file group of the DVB Files Selection window. The
Selection SI File dialog box is displayed.

3. Navigate to the C: \MTS300\CFG-TRP directory.

NOTE. All table template files are located in the C:\MTS300\CFG-TRP directory.

Select Default.NIT in the Selection SI File dialog box, and then click OK.
Click Browse in the BAT File section of the DVB Files Selection window.
Select Default.BAT in the Selection SI File dialog box, and then click OK.

Click Browse in the SDT File section of the DVB Files Selection window.

® N e

Select Default.SDT in the Selection SI File dialog box, and then click OK.
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2-42

9. Click Yes in the warning message box if displayed. You will correct the
Transport Stream ID error in a later step of this tutorial.

Warning

@ The Transport Strearn [0 of an actual section is different from the one of the PAT!

['o you want to select this table?
Mo |

10. Click Browse in the EIT File section of the DVB Files Selection window.
11. Select Default.EIT in the Selection SI File dialog box, and then click OK.

12. Click Yes in the warning message box if displayed. You will correct the
Transport Stream ID error in a later step of this tutorial.

13. Click OK in the DVB Files Selection dialog box. The Hierarchic view now
includes icons for the tables you added, as shown in the following illustra-
tion.

-

FMT PIDs values - T3 ID=10- Period =0.050000 g A

dvb. PWVIT - Period = 0.100000 5

Default NIT - Period = 0.500000

HIT

Default BAT - Period = 0.500000 ¢

BAT
Default. 50T - Period=0.300000 g
DT
Default EIT - Period = 0.500000 s

Jﬁm f'

NOTE. You can also edit the TDT parameters using the DVB Files Selection
dialog box. Initially the TDT text boxes are grayed out; in order to edit these
parameters, click the TDT check box in the lower right of the display. However,
you will edit these parameters using a different technique in this tutorial.
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Edit the NIT

You can edit DVB table periods using the multiplexer. However, to create a
coherent transport stream file, you also need to add some table descriptors and
edit table parameters using the MTS300 DVB Table Editor. In this section, you

will edit the NIT using the table editor.

1. Double-click on the NIT icon to open the NIT dialog box.

NIT

Network Information Table [NIT] :

‘ CAMTS 300YCeg-Trphdwb. NIT

Browse... | Edit |

]|

Period : |u_5uuuuu

Cancel |

displayed.

i DVE Table Editor : C:\MTS200\CFG-TRPADEFAULT_NIT

File Edit Section Analyziz Help

2. Click Edit. This starts the Table Editor application with Default.NIT file

—[oI=|

TIT Secion L out of 1 in table

™o

| |

pat| Pt cat| nit [ sat| Bat| £ | Rat| Tot | et * = Al g

Metwork Information Table I—

table id

Iactual network

network id
version number

current next indicator

Inot wet applicable

=[]0

il

<

3. Select Consistency from the Analysis menu (or click the A command button

on the toolbar). This runs a coherence analysis on the NIT. A message
window appears listing the problems found in the table.
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' Messages M= B
A INTHA ANALY SIS ¥
- NIT analysis :
YWarning NIT 51 [Tid 64 Nid 0 Sn 0 ¥n 0] : field 'current next indicator' -> Error, for DVB, sections with cu
Warning NIT 51 [Tid 64 Nid 0] : The Network Name descriptor is not present for this subtable

= INTEH ANALY S5

o | ol

NOTE. Some table editor error messages include error codes at the end of the
error message text (you may have to scroll the window to make it visible). You
can use these error codes to locate descriptions of the messages, and possible
solutions, in the table editor online help. See Interpreting Error Messages,
beginning on page 3-130 for more information.

4. To resolve the current next indicator warning, select currently applicable
from the current next indicator drop down list box.

S. Click A again on the toolbar. This runs another analysis on the NIT. The
message window changes to list the remaining problem found in the table.

6. To resolve the Network Name descriptor is not present for this subtable
warning, you must add the network name descriptor to the NIT.

7. Choose Add from the Edit menu (or click the + command button). This
displays the Add dialog box.

Add |

€ Trarsport stream

8. Select Descriptor, and then click OK. This displays the Descriptors
Selection dialog box.
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9. Select network_name from the List of Descriptors drop-down selection box.

Descriptors Selection I

Descriptors Selected List of Descriptors ;

— Drop-down list box

uzer_defined

ok | Add I R emowve I Cancel

10. Click Add and network_name appears in the Descriptors Selected list.
11. Click OK to complete the descriptor selection and close the dialog box.

12. The descriptor icon is added to the right of the NIT icon in the Hierarchic
view window.

i DVB Table Editor : C:AMTS200\CFG-TRPAdvb.NIT (O] |

File Edit Section Analyziz Help

pat| Pt cat| nit [ sat| Bat| £ | Rat| Tot | et * = Al g

TIT Secion L out of 1 in table

| v

Metwork Name

™o Tletwro

Tektronix

J ! W ll ! o]
b E 0o

13. Click the Netwo (Network) descriptor icon, and type Tektronix in the name
text box (to the right in the application window).
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NOTE. In the following step, do not choose the Save command. Doing so will
change the Default.NIT file, which is provided as a template.

14. Select Save As from the File menu.

15. Type dvb in the file name box and click OK. The .NIT file name extension is
added automatically.

16. Select Exit from the File menu.
17. In the NIT dialog box, click Browse.
18. Select dvb.NIT from the Selection SI File dialog box, and then click OK.

19. Click OK in the NIT dialog box to confirm the file selection and dismiss the
window. The NIT file associated with the dvb.cfg configuration file is now
dvb.NIT.

Edit the BAT  In this section, you will edit the BAT using the table editor.

1. Double-click on the BAT icon to open the BAT dialog box.

BAT ]|

Bouquet Association Table [BAT] :

‘ CAMTS300\CFG-TRMDEFAULT.BAT ‘ Browse... | Edit |

Period : |u_5uuuuu 5

Cancel |

2. Click Edit in the BAT dialog box. This starts the DVB table editor with
Default. BAT open for editing.
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i DVE Table Editor : C:\MTS300A\CFG-TRPA\DEFAULT_BAT =] I

File Edit Section Analyziz Help

pat| Pt cat| nit [ sat| Bat| £ | Rat| Tot | et * = Al g

| v

EAT Section 1 out of 1 in table Bouquet Association Table

bouquetid

EO
version number

current next indicator

i

Inot wet applicable

e
4| | » 4]

of]
o | i

3. Click the A (Analyze) command button to perform an analysis of the BAT. A
message window lists the problems found in the table.

' Messages M= B
A INTHA ANALY SIS ¥
- BAT analysis :
YWarning BAT S1 [Tid 74 Bid 0 Sn 0 ¥n 0] : field 'current next indicator' -> Error, for DVB, sections with c
YWarning BAT 51 [Tid 74 Bid 0] : The Bouquet Name descriptor is not present for this subtable

=% INTER ANALY'SIS =

| | |

4. To resolve the current next indicator warning, select currently applicable
from the current next indicator drop down list box.

5. To resolve the Bouquet Name descriptor is not present for this sub-table
warning, click the + (Add) command button, and then select Descriptor
from the Add dialog box. This displays the Descriptors Selection dialog box.

6. Select bouquet_name from the List of Descriptors drop-down selection box.

7. Click Add, and then click OK to complete the descriptor selection and close
the dialog box.

8. Click the Bouqu (Bouquet) descriptor icon, and type a name for the bouquet
in the Name text box (to the right in the application window).

9. Click the A (Analyze) command button. There should be no more warnings
in the message window.
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NOTE. In the following step, do not choose the Save command. Doing so will
change the Default. BAT file, which is provided as a template.

10. Select Save As from the File menu.

11. Type dvb in the File Name text box and click OK. The table description is
saved as dvb.BAT.

12. Select Exit from the File menu. This returns you to the BAT dialog box of
the Multiplexer application.

13. In the BAT dialog box, click Browse.
14. Select dvb.BAT from the Selection SI File dialog box.

15. Click OK in the BAT dialog box to accept the selection of dvb.BAT and
dismiss the box. This associates dvb.BAT with the BAT icon in the dvb.cfg
configuration file.

HIT

dvh BAT - Period = 0.500000 s

EAT

PO eiim o amr om0 4 noanaan

Edit the SDT  In this section, you will edit the SDT using the table editor.
1. Double-click on the SDT icon to display the SDT dialog box.

2. Click Edit in the SDT dialog box. This starts the Table Editor application
with Default.SDT open for editing.

3. Perform an analysis of the SDT (select Consistency from the Analysis menu
or click the A button in the toolbar).

4. Again, the warning states that the current next indicator field value is
incorrect. Select currently applicable from the Service Description Table
current next indicator drop-down list.

5. Save the SDT as dvb.sdt.
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6. Exit the table editor. The error message that appeared when you first added
Default.SDT to the hierarchy may reappear. Click OK.

° The Transport Strearn 1D of an actual section is different from the one of the PATI

7. If you see the message shown above, identify the Transport Stream ID from
the PAT icon in the Multiplexer hierarchy:

a. You must close the SDT dialog box before you can scroll to the PMT
icon. Click OK in the SDT dialog box.

b. Scroll the multiplexer window until you can see the PMT icon. Note that
the Transport Stream ID is 1.

P31 Period = 0.010000 5

- Transport Streamn ID =1

s

8. Open the dvb.sdt file in the table editor:
a. Scroll the SDT icon back into view and double-click on it.
b. Click Browse and select dvb.SDT from the Selection SI File dialog box.
c. Click OK. You will receive the “Different Stream ID”” warning message.

d. Click Yes in the warning message window; then click Edit in the SDT
dialog box.
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9. When the table editor opens, change the value of the Transport stream ID
text box to 1.

i DVE Table Editor : C:\MTS300A\CFG-TRPdvb.5DT

File Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

SDT Sectdon | cut of 1in table Service Description Table

Sdt table id

T= 1

% actual transport stream

transport stream id
version number I:I
[
]

current next indicator

currently applicable

original network id

1 | _'|LI‘|
g E O

10. Click in the Hierarchy view and note that the text under the SDT icon
changes to TS 1.

11. Choose Save and then Exit from the File menu. Click OK in the SDT dialog
box. The Transport Stream ID Error message no longer appears.

2-50 MTS300 Stream Creation Applications User Manual



Creating a Transport Stream File with DVB Information

Edit the EIT  In this section, you will edit the EIT using the table editor.
1. Double-click the EIT icon to open the EIT dialog box and edit the EIT file.
Click Edit in the EIT dialog box to start the Table Editor application.

Perform an analysis (click the A command button).

2 » D

The resulting Messages window contains three warnings and an error
message:

®m  The service id value is incorrect (Warning)
®  The current next indicator should be “1” (Warning)

®m  The last table id value is incorrect (Warning and Error)

[ Messages ... BE=O|
*EEE INTRA ANALY SIS =

- EIT analysis :

Warning EIT 51 [Tid 78 Sid 0 Tsid 0 Onid 0 Sn 0 ¥n D] : field "service id' -> impossible value : 'service i
YWarning EIT 51 [Tid 78 Sid 0 Tsid 0 Onid 0 Sn 0 ¥n 0] : field "current next indicator' -> Error, for DVB, se
Warning EIT 51 [Tid 78 Sid 0 Tsid 0 Onid 0 5n 0Vn 0] : field ‘last table id’ -> The last table id shall be g
Error EIT 51 [Tid 78 Sid 0 Tsid 0 Onid 0 Sn 0 ¥n 0] : Bad value of the Last table id [presentffollowing : T#

5. Change the Event Information Table current next indicator field to currently
applicable.

6. Type 78 (the ID of this table) in the last table id text box.

7. Perform an analysis again and note that there is only one message left, which
indicates that the the service id should be identical to the Program ID of the
associated PMT: Use the following procedure to identify the correct value
for the Service ID.

a. Click the PMT command button on the Table Editor toolbar. The Table
dialog box appears.

b. Click Open, and then select the dvb.PMT PMT file (located in
CAMTS300\CFG-TRP).
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The table editor changes to show the beginning of the PMT and its
values. The Program ID of the first PMT section is 2 as shown in the
following illustration.

i DVE Table Editor : C:A\MTS300\Cfg-Trp\dvb.FMT

File Edit Section Analyziz Help

F'atl Pnﬁ Eatl Hit | Sdll Batl Eit | Fistl Tot |Tsdt| il :l ﬂ El

PMT Section 1 cut of 3 in table Program Map Section

Program number
Prog 2| PID: 22
Version number

E Current next indicator

PID 36

Currently applicable
PCRPID

c. Select Close from the File menu to close the PMT file and return to the
EIT display.

8. In the Edit view of the EIT, change the value of the Service ID text box to 2,
and then click in the Hierarchic view. Note that the text under the EIT icon
changes to S 2.

i DVE Table Editor : C:3\MTS300ACFG-TRPAD efault. eit

Eile Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

EIT Secdon | out of 1 in table Event Information Table

table id

5 a

service id

version number

[k current next indicator
[

|curre ntly applicable

1 section number
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9. Perform an analysis on the EIT to confirm that all reported errors are
corrected.

' Messages M= B
A INTHA ANALY SIS ¥
- EIT analysis :

=% INTER ANALY'SIS =

10. Remember that when you first added the Default.EIT to the multiplexer
hierarchy, you saw a Transport Stream ID warning message. Correct this
error now by entering 1 in the transport stream id text box.

11. Save the EIT as dvb.EIT and exit the table editor. The Transport Stream ID
error message appears because Default.EIT is still selected.

12. Click OK to dismiss the error message; then click Browse in the EIT dialog
box and select dvb.EIT using the Selection SI File dialog box.

13. Click OK to accept the selection, and then click OK again to dismiss the
EIT dialog box.

The SI hierarchy of the multiplexer now appears as shown below:

PAT

BB | oo PvT [

PMT

L

=11

3

W[id| dwb NIT - Period = 0.500000 s
HIT

dvh BAT - Period = 0.500000 s
EAT
dvh. DT - Period = 0.500000 ¢
EDT
dvh EIT - Period=0.500000 =

EIT
e -
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Create TDT Information ~ The time date table information can be created using the multiplexer alone.

1. Select the SI icon, and then click the + command button. The following

dialog box is displayed.
Selection of a 51 table I
Sl Tables
' BAT [0 *r[g
 5DT  RST
 EIT © TOT
oK Cancel

2. Select TDT, and then click OK. The Time and Date Table dialog box is
displayed with the current date, time and default TDT Period displayed in
the respective text boxes.

Time and Date Table I

Start Date : |12.:31.:2|]uu

Start Time : |“1:U“:““
TDT Period : ||]-1 seconds

0K Cancel |

3. Change the values in the text boxes to a future date and time and for a more
frequent table period:

a. Type 12/31/2000 in the TDT Starting Date text box.
b. Type 01:00:00 in the TDT Starting Time text box.

c¢. Type 0.1 in the TDT Period text box. The TDT Period specifies how
often the time and date stamp is placed into the transport stream.
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NOTE. You can also edit TDT parameters using the DVB Files Selection dialog
box shown on page 2-41 (display the dialog box by double-clicking the SI icon).
Initially the TDT text boxes are grayed out. In order to edit the date, time, and
period values, you must first select the TDT check box in the lower right corner

of the dialog box.

4. Click OK. The Hierarchic view now shows a TDT icon.

L1

51
W l| dvb.NIT - Period =0.500000 ¢
HIT

dvh BAT - Period = 0.500000 s

E&T

dvh, SDT - Period = 0.500000 ¢

EDT

dvh EIT - Period = 0.500000 ¢

EIT

12/31/2000 - 01:0000 - Period=0.100
DT

FREOG

5. Choose Save from the File menu (or click the Save command button) to

save all the changes to the dvb.CFG file.
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Create a Set of Complete Tables with DVB Information

So far, you have created a set of coherent tables for the transport stream file you
are creating. However, the tables are incomplete because you have included
information for only one program: Program 2 (Service 2). Now you need to
modify your existing tables to include the other two programs in your configura-
tion file.

You are already familiar with the basic procedures associated with the multi-
plexer and table editor; therefore, not all of the steps in this part of the tutorial
are fully described. If you have trouble completing a basic procedure, see the
relevant section of the first or second tutorial. New procedures are described
more fully.

Display the DVB Table  In this part of the tutorial, you will use the MTS300 DVB Table Editor to modify
Editor Global View the NIT, EIT, and SDT tables and you will learn how to use a new table editor
view: the Global view.

1. Double-click the NIT icon, and then click the Edit button to start the table
editor with the dvb.NIT table file displayed.

2. Display the NIT, SDT, and EIT in the Global view window:

a. Click the G command button on the toolbar (or select Global View from
the File menu). This displays the Global View File Selection dialog box
with the NIT file selection showing the dvb.NIT file selected.

Global View File Selection |

Program i ap Table (PRT]

| Browse... |

Metwork Information Table [MIT]:

IC:\MTSSDD\Cfg-Trp\dvb HIT Browse... |

Eouguet Azzociation Table [BAT)

| Browze. . I

Service Description Table (SDT):

|C:\MTSBDD\Efg-Trp\dVbSDT Browse... |

Event InfarmationT able (EIT] :

IC:\MTSSDD\CFQ-Trp\dvbEIT i Browse... |

ak I Cancel

b. Use the Browse buttons to select the dvb.SDT and the dvb.EIT table
files, and then click OK. The Global View window is displayed showing
the icons for the tables you selected.
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3. Arrange the both view windows so that they look similar to the following
illustration. It is easier to see the effects of the edits you will be making on
the relationships between tables using this arrangement.

"/ DVB Table Editor : C:\MTS200\CFG-TRPydvb.SDT _ Global View i =] I

File Edit Section Analysiz Help

raleofcalusaloales ralioles] %) =| A @l 1

WIT Sectionn 1 out of 1 in table Network Information Table I— Sdt]

table id
1 et

actual network

network id
version number

current next indicator

e

currently applicable

-
-
4
-
M
4
l

| | | 2y

The Global View window shows interrelationships between NIT, SDT, and
EIT table files; in this case, there are no apparent relationships. The DVB
NIT, SDT, and EIT files are normally associated using the following
mechanisms:

m  NIT files and SDT files are associated through Transport Stream IDs.
m  SDT files and EIT files are associated through Service IDs.

m  EIT files and NIT files are associated through Transport Stream ID and
the Service ID pairs.

NOTE. PSIP table file interrelationships are somewhat more complex. See Using
the PSIP Table Editor Global View Window on page 3-136 for more information
about making table associations for PSIP tables.

4. Click each of the table icons in the Global view and notice how the
Hierarchic view updates to show the selected table each time. The Edit view
shows the top level of the selected table.
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Create the NIT-SDT 1.
Relationship

2.

3.

To associate the SDT to the NIT, you need to add a transport stream to the
NIT. Click the NIT icon in the Global view window.

In the Hierarchic view, select the NIT icon, then press the Ins (Insert) key on
your keyboard. This displays the Add dialog box.

Select Transport stream, and then click OK. Notice the addition of the
transport stream icon to both the Global and Hierarchic view windows.

. DVB Table Editor : C:\MTS200\CFG-TRP\dvb_5DT _ Global View i =] I
File Edit Section Analysiz Help =
calrof col ifsafonl s [l rofne] ] =| A g
™1 Ts 0
TIT Section 1 eut of 1 intable I— Network Information Table i | s dt

Tl

Tetmaro

T=0

table id

actual network

network id
version number

current next indicator

alllsl

currently applicable

Fle

|
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In the Global View window, select the SDT icon and check the Transport
Stream ID value.

Click the TS icon in the Global view window, and then update the Transport
Stream ID text box to 1.

Click in the Hierarchic view and notice the update to the TS icon in both the
Hierarchic and Global view windows.

Perform an analysis (click A on the toolbar).

Clear the INTER ANALYSIS warning for the NIT-SDT tables by adding a
cable_delivery_system descriptor to the transport stream table element

(TS 1 icon). Under normal circumstance you would update the Cable
Delivery System parameters with the characteristics of your environment.
For the purposes of this tutorial, leave the parameters at their default values.

Perform an analysis again and note that the NI'T-SDT analysis is clear.
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Create the SDT-EIT
Relationship

1.

"/ DVB Table Editor : C:\M TS200ACFG-TRPYdwb_EIT

File Edit Section Analyzsiz Help

The warning message for the SDT-EIT INTER ANALYSIS indicates that there is
no service defined for the Transport Stream ID-Service ID pair.

Add a Service and a Service Descriptor to the SDT and change the default
values:

a.

ulemfcaifsafoner [rulfme ¥ =| A| @

Select the SDT icon and press the Ins (Insert) key on your keyboard. A
service icon is added to the SDT icon.

Change the Service ID value to 2, and then select Present from the EIT
Present Following Flag drop-down selection box.

Select the Service icon (S2) and click + (or press Ins), select Descriptor
in the dialog box and click OK.

From the drop down list, select service, click the Add button, and then
click OK.

Click in the Hierarchic view window. The Hierarchic and the Global
View windows are updated to reflect the changes you have made.

" Global View (O |

M-S}
™1 52

Ts 1

ST Secton 1 out of 1 in table

m 55

Ts 1l =2 =

e
» <

-

Service Description Table Service id —

service id

EIT schedule flag

|nnt present

EIT present following flag

Iprcscnl

running status

Iundcﬁncd

J<[J<[-]

free CA mode

Sl

B

|nut scrambled

< |
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2. Now, add services for the other two programs in your configuration file.
(Recall that the Program ID values are found in the PMT.)

a.

Select the S (Service) icon, and press CTRL-C. This copies the contents
of the service and descriptor icons to the clipboard.

Select the SDT icon and press CTRL-V twice. This pastes the service
and descriptor icons into the SDT hierarchy.

3. Edit the new services:

"/ DVB Table Editor : C:\M TS200ACFG-TRPYdwb_EIT

File Edit Section Analyzsiz Help

Select the middle service icon and change the Service ID value to 3.
Select the last service icon and change the Service ID value to 4.

Click in the Hierarchic view and note that the text under the service
icons have changed to S 3 and S 4 respectively.

ST Secton 1 out of 1 in table

Sdf E—

Ts 1l =2 Sarvi
E_
s 3 Serwi
=4 Sarvi

| |

al

ulemfcaifsafoner [rulfme ¥ =| A| @

“

" Global View (O |
OEZEE
™1 Ts 1 52

Service Description Table Service id — E

service id

EIT schedule flag

|nnt present

EIT present following flag

Iprcscnl

running status

Iundcﬁncd

Iplgipl

free CA mode

|nut scrambled -

B

l |
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4. Perform an analysis and notice that there are two warnings and an error
message.
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Double-click the error message and add a second section to the EIT by
selecting New from the Section menu. Update the section parameters as

follows:

a.

For section two, change the following parameters to the values indicated

in the following illustration and note the updated Global view display.

. DVB Table Editor : C:\MTS200\CFG-TR Phdwb EIT _ Global View 1O I
Eile Edit Section Analysiz Help ____E Eit -
F'atl F'mtl Eatl NltlSdtl Elatl Eit | FistlTotITsdtI iAl :l ﬂ El _ - R -
EIT Section 1 out of 2 in table = Ewvent Information Table =
=2
Eﬁl table id N _Igl
52
actual Ts, presentffollowing j —E
service id I:I
version number ICI -
current next indicator I:I
currently applicable j
section number l:l
last section number I:I
transport stream id |:|
original network id EI
segment last section num. I:I
]| [lasttable id _ b
a | _'l_I 1 | _’|_I
b H o .
| | | 2y

b. Click the < (Previous) button on the lower toolbar to display the first
EIT table section and change the Last Section Number and Segment Last
Section Num. to 1 and 5 respectively.

6. You have created a valid set of EIT sections for Service ID 2, now add and
update the EIT to create valid sections for services 3 and 4.

a.

window.)

other parameters at their default values).
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Add four more sections to the EIT. (Note the changes to the Global view

Change the values for each section as indicated in Table 2-2 (leave the
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Table 2-2: EIT parameter values for sections 3 through 6

Parameter Section 3 Section 4 Section 5 Section 6
Service ID 3 3 4 4

Section Number 0 1 0 1

Last Section Number 1 1 1 1
Transport Stream ID 1 1 1 1
Segment Last Section Num. |5 5 5 5

Last Table ID 78 78 78 78

7. Perform an analysis and note that the inter-analyses are clear. However, now
there are three warning messages about the reserved value in the service type
field in the SDT.

8. Double-click the top message, and then change the service type to Digital
Television (the text box will update to 1); fill in the Provider Name text box
with Tektronix and the Service Name text box with SVC2.

9. Repeat step 8 for the other two services, using SVC3 and SVC4 for the Service
Name value for the respective services.
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10. Click in the Hierarchic view and the display should look like the following
illustration.

. DVB Table Editor : C:\MTS200\CFG-TRPydvb_EIT M=l || | Global View i =] I

Eile Edit Section Analysiz Help

1
H
—

-0
1

Ts 1 Swcd

[4]
L5}

ST Secdon 1 out of 1 in table

SHo
Tz 1 g a Servi
SH>
S 3 Serwi

Patl Pmtl Eatl NitlSdtl Elatl Eit | F!stlTotITsdtI il :l ﬂ El

Service
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B
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. g = e
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|digita| television service =] s Eit
53

provider name

B
1
H
—

|Tek1r|:|nix
E@ Swed | S84
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11. Perform an analysis again, noting the fact that there are no further error or
warning messages: Save all of the open table files by selecting Save All
from the File menu.

12. Exit the DVB Table Editor, and then click OK in the SDT dialog box.

13. Save the dvb.CFG file in the multiplexer, and then use the procedure
described in Multiplexing the Transport Stream File on page 2-35 to create
the dvb. TRP transport stream file.

This concludes the tutorial for creating an MPEG-2 transport stream file with

DVB information. Refer to Using the DVB and PSIP Table Editors, beginning
on page 3-93, for additional information about using the table editors. See PSI,
DVB SI, and ATSC PSIP Table Item Parameters, beginning on page 3-143, for
complete descriptions of PSI, SI, and PSIP tables, descriptors, and parameters.

You can proceed to Error Injector Tutorial, beginning on page 3-227, to learn
how to insert errors into the transport stream file you created in this tutorial.
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Reference

This section is the reference for the MTS300 MPEG Test System Stream
Creation Applications and is organized into the following sections (page
references indicate the first page of each section):

®  Using the Multiplexer (page 3-3)

®  Using Option CA: Scrambling/Conditional Access (page 3-89)

®  Using the DVB, PSIP, and ARIB Table Editors (page 3-93)

m  PSI, DVB SI, and ATSC PSIP Table Item Parameters (page 3-143)
®m  Using the Jitter Adder (page 3-191)

®  Using the DVB Channel Coder/Decoder (page 3-199)

®  Using the TMCC Combiner (page 3-215)

®m  Using the Error Injector (page 3-225)

®  Using the OpenMux Configuration Client (page 3-233)

You can access additional operating information for the applications and
information regarding MPEG-2, DVB, and ATSC bit streams from the following
sources:

®  Online Help. Select Contents from the Help menu.

®  MPEG-2 Help. This utility contains much of the ISO/IEC 13818-1 MPEG-2
standard in Windows Help format. Double-click the MPEG-2 Help icon in
the Tektronix MPEG Test System program group window.

®m  Status bar. Located at the bottom of the application windows, the status bar
displays brief messages that describe highlighted menu selections.

®  ToolTips. ToolTips display the names of active command buttons. Placing
your mouse cursor over a command button, and leaving it there for a second,
will display the command button name in a small ToolTips window.
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Using the Multiplexer

Overview

Definitions

Conventions

You can use the MTS300 MPEG-2 DVB / ATSC / ISDB-S Transport Stream
Multiplexer to specify the characteristics and contents of an MPEG-2, DVB,
ATSC, or ISDB-S/ARIB compliant transport stream. You can then generate a file
that contains the transport stream to test MPEG hardware or software compo-
nents.

Multiplexing is the process of combining and arranging program data
(compressed video, audio, and data streams with timing information) and
overhead (PSI, SI, PSIP, and ISDB-S/ARIB data) so that the data can be
transmitted and later decoded. The broadcast or transmitted product of this
process is called, variously, a multiplex or a transport stream.

A transport stream file is a digital data structure defined by ISO/IEC 13818-1,
tailored to communicate one or more encoded programs according to MPEG-2
standards: the MPEG-2 standard is extended by the DVB, ATSC, and
ISDB-S/ARIB standards. The transport stream file data may be broadcast,
transmitted, or stored in a computer file as it is on system disks or on the
Tektronix MTS300 MPEG Test System data store disks.

When the transport stream file that is broadcast or transmitted in a way designed
to be decoded, it is a transport stream.

To create a compliant transport stream file using the multiplexer, you must first
create a configuration file that contains all the instructions for making the desired
transport stream file. The configuration file contains general information about
the multiplex you are creating, such as the multiplex rate and any program
delays. It also points to (or links to) other required files, such as elementary
stream files and PSI, SI, PSIP, and ARIB table files.

When it generates a transport stream file, the multiplexer combines information
from the configuration file, elementary stream files, and table files according to
instructions contained in a configuration (*.cfg) file. The following illustration
depicts the relationships between configuration file and the other elements of the
transport stream file you are creating.
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3-4

Video elementary Audio elementary
stream files stream files
| |
Link | | Link
v ¥

Mux rate, program delays, MIP Transport stream

data, and program paradigm ———|  Configuration file ~ ———— fjas
(data in the configuration file)
' A

Link| | Link
I I
PSI, DVB SI, ATSC PSIP, Data files and
andfor ISDB-S/ARIB table files Entitlement control
message files

The configuration file is similar in structure to a Windows *.ini file. See the
example configuration file at the end of this section, beginning on page 3-85.
The configuration file is independent of the transport stream file. It allows you to
create transport stream files with only minor variations by using the same base
configuration file.

The following steps describe the general procedure for creating a transport
stream file with the multiplexer:

1. Create a new configuration file with default information.

2. Select an alternative environment if applicable (DVB, DVB-T, ATSC, or
ISDB-S/ARIB).

Add stream icons to the first program.
Add more programs and stream icons as desired.

Associate Video, Audio, and Data files with all stream icons.

Add and edit PSI, DVB SI, ATSC PSIP or ISDB-S/ARIB tables.

NS W

Edit multiplex, tables, and other program parameters as necessary; confirm
that the highest actual multiplex rate does not exceed the rate chosen for the
multiplex (transport stream) as a whole.

8. Create the transport stream file from the configuration file.

The material in this section assumes that you have familiarized yourself with the
multiplexer interface and capabilities using the following tutorials in the
Operating Basics section (the tutorials progress from creating a simple file to
creating a complex DVB file with a set of coherent SI table files):

®  Creating an MPEG-2 Transport Stream File (page 2-7)
®  Creating a Complex Transport Stream File (page 2-21)

B Creating a Configuration File with DVB Information (page 2-39)
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This section describes the view windows, menu selections, and interface
elements of the MTS300 MPEG-2 DVB / ATSC / ISDB-S Transport Stream
Multiplexer. It also provides detailed descriptions of the functions and capabili-
ties of the multiplexer that allow you to create transport stream files.

The Application Window

The multiplexer application window has a title bar, menu bar, toolbar, and status
bar. Once you open a new or existing configuration file, the center workspace is
divided into three parts: the duration gauge, the rate gauge, and the multiplex
window.

Duration gauge Multiplex window

Y N B MPEG2 DVB / ATSC / ARIB Transport Strjsam Multiplaxer - simple |

Menu bar —— File  Edit Multiplex *iew Options Help

Toolbar — = ¢0]eB[Ba| o] 1' T§|EE|

‘ 0%

Ml ot B

P 1futiplex Rate = 10.000000 Mbits/s

10.000000 MBits/s

Rate gauge
PMT PIDs walues - TS ID =0 - Period = 0.050000 s

default - Period =0.500000 ¢

simiple PMT - Period = 0.100000 s

PMT

0.033088 MBits/s

Program number I - Start Delay = 0000000 ¢ - PCE Pertod =10

From 0.00 ¢ TROG
|
ToD.00 s y | | LH

Status bar —— | |

Title Bar  The title bar lists the current (displayed) configuration file name, and provides
common Windows control buttons to the right.
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Menu Bar and Toolbar

3-6

The Menu Bar accesses the multiplexer menus. Command buttons on the toolbar
provide shortcuts for many menu commands.

File Menu. Use the commands in the File menu (Table 3-1) for creating new files,
opening existing files, saving files, closing files, and exiting the multiplexer
application. You can choose the New, Open, and Save commands by clicking
the equivalent command buttons shown below.

New Open Save

Table 3- 1: Multiplexer File menu commands

Use To

New Open a new configuration file

Open Open an existing configuration file

Save Save the current configuration file

Save As Save the current configuration file under a new name
Close Close the current configuration file

Exit Close the multiplexer application

Edit Menu. Use the Edit menu (Table 3-2) to add and delete items in the
configuration file hierarchy. Both commands on the Edit menu have command
button equivalents as shown below. In the following illustration, the Delete
button is shown in the disabled state (grayed out).

& =

Add Delete

Table 3-2: Multiplexer Edit menu commands

Use To
Add Add an item to the multiplex
Delete Delete the selected item (and any sub-items) from the multiplex
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Multiplex Menu. The Multiplex menu (Table 3-3) contains the Go command;
choose it or click the equivalent command button shown below to generate a
transport stream file (multiplex) from the instructions in the configuration file.

Go (generate
a multiplex)

Table 3- 3: Multiplexer Multiplex menu commands

To
Create (generate) a transport stream file from the configuration file

Use
Go

View Menu. Use the View menu (Table 3-4) to select a hierarchic or dynamic
display of the configuration file. The menu has two shortcut buttons as shown

below.
Hierarchic ~ Dynamic

Table 3- 4: Multiplexer View menu commands

Use To

Hierarchic Display a Hierarchic view of the configuration file

Dynamic Display a timing diagram of the programs listed in the configuration
file

Options Menu. For additional information on the Options menu selections
(Table 3-5), see The Multiplexer Environment, beginning on page 3-20.

Table 3- 5: Multiplexer Options menu commands

Use To

DVB Toggle DVB required table files (Sl) on and off

DVB-T Mega-frame Toggle DVB Mega-frame information packet on and off
ISDB-S/ARIB Toggle ARIB table files on and off

Terrestrial ATSC Toggle terrestrial ATSC table files on and off

Cable ATSC Toggle cable ATSC table files on and off
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3-8

Duration Gauge

Rate Gauge

Table 3- 5: Multiplexer Options menu commands (Cont.)

Use

To

Conditional access
license/Scrambling

Enter a password to enable Option CA! (Conditional Access
Software). This menu entry replaced by the Scrambling selection
following installation.

Dynamic SI

Toggle Dynamic Sl on/off

Directories

Configure default directories

Save Environment

Save the current options settings to a file

Load Environment

Read and apply a previously saved environment

Default Environment

Reset all options to the default settings

1 Refer to Using Option CA: Scrambling / Conditional Access on page 3-89 for further
information on Conditional Access software.

Help Menu. The Help menu (Table 3-6) provides standard Windows and
application-specific information.

Table 3- 6: Multiplexer Help menu commands

Use To
Contents

Open the multiplexer online help

Using Help Display standard Windows help (about using help)

About... Display the application version and copyright information

The duration gauge is active during multiplex (transport stream) generation only.
The gauge shows 0% until you choose the Go command from the Multiplex
menu or click the equivalent command button. The gauge then indicates the
completed portion of the operation. The gauge returns to 0% when you close the
configuration file and later reopen it or when you save the configuration file
under a new name. Refer to Generating a Multiplex, beginning on page 3-84, for
more information.

The rate gauge shows the portion of available transport stream capacity that is
used for program data and overhead. The target maximum multiplex rate appears
above the gauge. The highest actual rate appears below the gauge. For the default
MPEG-2 environment, the actual rate is calculated with the following formula:

Rate = PSI rate + Video rate + Audio rate + Data rate
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If you have selected DVB, DVB-T Mega-frame, ISDB-S/ARIB, and/or ATSC
environments, the SI, ARIB, PSIP, and/or MIP rates, respectively, are also used
to calculate the actual rate.

Below the actual rate is the time period during which the highest multiplex rate
occurs.

NOTE. The actual rate and the time it occurs represents the worst case for the
resulting transport stream. To see the rate across the entire transport stream,
change to the Dynamic view: refer to The Dynamic View on page 3-16 for more
information.

The color or the rate gauge bar depends on the portion of the available rate used
by the highest actual rate as listed in Table 3-7.

Table 3-7: Multiplex rate gauge colors

Actual rate/maximum rate | Bar color

0 to 69% Green
70% to 89% Yellow
90% and above Red

You can create and save a configuration file with greater than 100% multiplex
rate usages; however the application warns you of multiplex overflow if you
attempt to generate a transport stream from such a configuration.

Multiplex Window  You can display the current configuration file in the Multiplex Window in either
the Hierarchic or Dynamic view. The Hierarchic view is a graphic representation
of the transport stream configuration that uses icons to show the interrelationship
of stream components. The Dynamic view shows the timing relationships
between the various programs in the transport stream; it is useful for seeing how
programs use the available multiplex rate and for resolving timing conflicts.

Status Bar  The status bar provides brief messages about menu selections as you highlight
them.
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The Hierarchic View

Hierarchy Icons

The Hierarchic view uses icons to show the interrelationship of transport stream
components and is the workbench for assembling and editing transport stream
configuration files. When you create a new configuration file or open an existing
one, the configuration appears in the Hierarchic view, as shown below.

o
1B Iultiples: Rate = 10.000000 Mbits/s

T3

—D P31 Period = 0.100000 ¢

PEI

FMT PID: walues - Transport Stream [D =1

PAT

sitnple PIT

PMT
default - Period = 0.500000 s

HIT

4@ Prograrn 1 - Start Delay = 0.000000 ¢ - PCR Period = 0.040000 ¢

PROG
MOBL_060.MP2 - 6.000000 Mbits/s - MFEG 2
8 18

VIDEQ
q;jﬁg;_ 10KHZ.MP2 - 0.123000 Mbits/s - Layer 2
AUDIO

Kl

Ll;'

Each transport stream item (tables, programs, elementary streams) is represented
in the Hierarchic view by a unique icon. Table 3-8, beginning on page 3-11, lists
and explains the icons and actions you can perform by clicking the icon with
either mouse button. The icons are arranged in the following order (which is
generally the order in which they appear in the Hierarchic View):

Multiplex icon

PSI table icons

SI table icons

PSIP table icons
ISDB-S/ARIB table icons
MIP icon

Program icons
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Some items (and their icons) apply only to DVB, ISDB-S/ARIB, or ATSC
streams and appear only when DVB, ISDB-S/ARIB, or ATSC options are
selected from the Options menu; refer to Changing Environment Options on
page 3-21 for more information. The CAT icon, and the icons associated with
the CAT (EMM and ECM), are discussed in Using Option CA: Scrambling/
Conditional Access, beginning on page 3-89.

Table 3- 8: Hierarchic view icons
Icon ltem Double-click to Right-click to
7 | Multiplex. This is the main icon for the configuration file. Set multiplex rate and start Collapse/expand the
& . time. hierarchy at this icon.
Required.
MU
Program Specific Information (PSl). MPEG-2 decoders use | Set the PSI period. Collapse/expand the PSI
. PSI when demultiplexing the programs in a transport stream. table hierarchy at this
FSL | Required. icon.
—==] | Program Association Table (PAT). The PAT provides the Read and set the PIDs of No
correspondence between each program in the stream and the | associated tables and pro-
PAT PMT that describes the program. The PAT is always grams.
identified with PID 0.
Required.
—==| | Program Map Table (PMT). The PMT specifies a PID value Edit the PMT (with the Edit No
for each elementary stream associated with the program and | Table application).
T describes the program components. Some transmission
systems (such as ATSC and DVB) require specific PID
values.
Required.
Transport Stream Description Table. The TSDT provides a Edit the TSDT (with the DVB No

description of all the components of a transport stream.

Optional.

Table Editor application).

Conditional Access Table. The CAT table allows you to
associate one or more conditional access systems with the
transport stream.

Optional.

No

Collapse/expand the
EMM table at this icon

oo
Wil
TENI

Entitlement Management Message. Each CAT must have at
least one EMM icon associated with it. An EMM specifies the
conditions under which a program element can be
unscrambled.

Optional.

Select or edit the EMM stream
file and conditional access
parameters.

No
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Table 3-8: Hierarchic view icons (Cont.)

Icon ltem Double-click to Right-click to

Service Information (SI). SI consists of up to six tables (NIT, | Add or edit DVB table files (NIT, | Collapse/expand the SI
. BAT, SDT, EIT, TOT, and TDT) and provides information on BAT, SDT, TOT, and EIT); set table hierarchy at this
services and events carried by this multiplex, different TDT parameters. icon.
multiplexes, and even on other networks.

sl

Required for DVB configuration files.

- Network Information Table (NIT). The NIT provides Select or edit the NIT file and No
information about the physical network. set the NIT period.

HIT Optional under MPEG-2 standards, but required by the
multiplexer in DVB and MPEG-2 modes; found under the PSI
icon for non-DVB and under the Sl icon for DVB configura-
tions. Not required for ATSC configurations.

Bouquet Association Table (BAT). The BAT provides Select or edit the BAT file. No
information regarding service bouquets (collections of
services that are marketed as single entities).

Optional (DVB only).

o]
L3
H

Service Description Table (SDT). The SDT contains data Select or edit the SDT file. No
describing the services in the system such as names of
services, the service provider, etc.

Optional (DVB only).

H
(=8

e
[}
-

Event Information Table (EIT). The EIT contains data Select or edit the EIT file. No
concerning events and programs (a concatenation of one or
more events under the control of a broadcaster), such as
event name, start time, or duration.

Optional (DVB or ATSC only).

E
—

Time and Date Table (TDT). The TDT provides the UTC time | Set TDT parameters. No
and data information.

Optional (DVB only).

Running Status Table (RST). The RST gives the status of an | Select or edit the RST file. No
event (running or not running).

Optional (DVB only).

—
H ‘H

bl
ta
]

Time Offset Table (TOT). The TOT provides information Select or edit the TOT file. No
relative to the actual date and time.

Optional (DVB only).

Discontinuity Information Table (DIT). Select or edit the DIT file. No
Optional (DVB only).

Selection Information Table (SIT). Select or edit the SIT file. No
Optional (DVB only).

Sit

) =l -
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Table 3-8: Hierarchic view icons (Cont.)

Icon ltem Double-click to Right-click to
Program and System Information Protocol (PSIP). Decoders | Set the period for PSIP tables. | Collapse/expand the
. use PSIP tables to accurately de-multiplex the ATSC PSIP table hierarchy at
TS transport streams in which the tables are carried. this icon.
Optional (ATSC only).
Virtual Channel Table (VCT). The VCT (TVCT or CVCT for Select or edit the VCT file and | No
L8| | terrestrial and cable ATSC respectively) defines the attributes | set the period for the VCT.
VT of the MPEG-2 programs embedded in the transport stream
file.
A service_location_descriptor needs to be present for each
virtual channel in the VCT.
Optional (ATSC only).
Master Guide Table (MGT). The MGT defines the types, Select or edit the MGT file and | No
m PIDs, and versions of the PSIP tables carried in the transport | set the period for the MGT.
mey | Stream (except the system time table).
Optional (ATSC only).
Rating Region Table (RRT). The RRT defines the parental Select or edit the RRT file and | No
w guidelines system for different regions. The RRT is set the period for the RRT.
ERT referenced by content advisory descriptors carried in the
transport stream.
Optional (ATSC only).
System Time Table (STT). The SST provides the current time | Select or edit the STT fileand | No
and date. set the period for the SST.
STI | Optional (ATSC only).
Extended Text Table (ETT). The ETT provides optional text Select or edit the ETT file and | No
Ett messages that can be used to describe the virtual channels | set the period for the ETT.
ETT and events carried in the transport stream.
Optional (ATSC only).
Mega-frame Initialization Packet (MIP). The MIP defines the | Set the MIP parameters and No

of the DVB-T (terrestrial DVB) transport stream.
Optional (DVB-T Mega-frame only).

. start of the mega-frame and the transmission characteristics

add/remove transmission
power, and time and frequency
offset functions.

. Association of Radio Industries and Businesses (ARIB).

Set the periods for ARIB tables.

Collapse/expand the

ARIB table hierarchy at
this icon.
Download Table (DLT) Select or edit the DLT file and | No
t th i PID for th
m Optional (ARIB) sDeLT. e period and or the
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Table 3-8: Hierarchic view icons (Cont.)

Icon ltem Double-click to Right-click to
Broadcaster Information Table (BIT) Select or edit the BIT file. No
Bit
. Optional (ARIB)
b Download Control Table (DCT) Select or edit the DCT file. No
ct
Optional (ARIB)
Software download trigger table (SDTT) Select or edit the SDTT file. No

Optional (ARIB)

Program. A multiplex can have up to 40 programs.

Required. Each transport stream must have at least one
program with at least one elementary stream.

Set the PCR period and pro-
gram start delay.

Collapse/expand the
hierarchy of program
items at this icon.

Video Elementary Stream. A program may have up to 5 video
elementary streams and up to 20 elementary streams of all
types.

Optional (although each program must have at least one
elementary stream).

Select a video elementary
stream or set stream parame-
ters.

Collapse/expand the
video splice icon (jf
present) at this icon.

=4 | Video Elementary Stream Splice. The splice icon allows you | Select a video elementary No
:: to insert one video splice into a video stream. stream or set stream parame-
ey ters.
SFLICE | Optional.
R Audio Elementary Stream. A program may have up to 10 Select an audio elementary No
‘é audio elementary streams and up to 20 elementary streams | stream or set stream parame-
DI of all types. ters.
Optional (although each program must have at least one
elementary stream).
Data Elementary Stream. A program may have up to 10 data | Select a data file or set stream | No
D elementary streams and up to 20 elementary streams of all parameters.
D&l & types.
Optional (although each program must have at least one
elementary stream).
Entitlement Control Message. An ECM specifies the control | Select an ECM file or set condi- | No
0| |words and other system specific parameters used with tional access parameters.
Ecm | Scrambled elementary streams.
Optional.
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Collapsing and Expanding
the Hierarchy

You can expand or collapse the hierarchy structure of several items in the

Hierarchic view by right-clicking various icons.

s
1B Iultiples: Rate = 10.000000 Mbits/s

P31 Period = 0.100000 5
FMT PID: walues - Transport Stream [D =1

new. FIVT

W[id| default - Period = 0.500000 =

R

Kl

HIT
vI
3

As shown in the following illustration, if you right-click the PSI icon, the PSI
hierarchy collapses at that icon, hiding the icons for the PSI tables that will be
carried in the transport stream. This function can be useful if you are working
with large numbers of programs that have many elementary streams. To restore
the hierarchy to its original appearance, right-click the icon a second time.

s
1B Iultiples: Rate = 10.000000 Mbits/s

P31 Period = 0.100000 ¢

W[id| default - Period = 0.500000 =
HIT
Program 2 - 3tart Delay = 0.000000 s - PCR Period = 0.040000 s

PROG

Ll;'
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The Dynamic View

The Dynamic view shows the timing relationships of all programs in the
multiplex. You can use this view to visualize these relationships, or to help you
determine program start delay, or elementary stream initial delay values. Use

these parameters to optimize your configuration file.

Understanding and Using  To display the Dynamic view, select the Dynamic view button on the toolbar, or
the Dynamic View  select Dynamic from the View menu. The Hierarchic view window changes to

the Dynamic view.

NOTE. With the Dynamic view displayed, the rate gauge shows the actual
multiplex rate of the transport stream at the time indicated by the cursor

position.

The following figure shows the Dynamic view for a configuration file that has
five programs, each with its start time delayed one second after the end of the
previous program. The programs that make up the multiplex are shown as
narrow bars, each on its own time line. The duration, starting time, and ending
time of each program is approximated by the length and horizontal position of
the individual program bars.

Global multiplex start time Program bar Estimated stop time
Program Demnarmic View|
0.00 22.63 45.27
Progl | , EI«— Previous
Frog 2
Prog 3
Frog4
Prog s I+
- : |<— Next
Timing ——
cursor |
J 1
0.00s
Slider Cursor
bar position
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Global Multiplex Start Time. The global multiplex start time is the system clock
time at the beginning of the transport stream. Double-click the Multiplex icon (in
the Hierarchic view) to set this value.

Estimated Stop Time. The estimated stop time indicates the ending time for the
multiplex; that is, the time when all elementary streams for all programs have
been sent relative to the system clock plus the global multiplex start time.

Program Bar. The program bar indicates the timing relationships of the programs
relative to the entire multiplex (from global multiplex start time to estimated stop
time). Double-click a program bar to open a message window containing
program timing values. You can use this information to determine precise
program delay values for following programs.

NOTE. In some cases, the Program number message window does not display
properly. Usually this occurs when the message window, if displayed, would
overlay the gray area surrounding the slider bar at the bottom of the Dynamic
view window. Try maximizing the multiplexer application window or scrolling
the program bar for which you want to display the message window away from
the bottom of the Dynamic view window. Use the Up and Down arrow buttons to
scroll the program bars.

Program Dynarmic View
IE.DD |39.'?6 ;?T.Sl
Progl (/7 b El
Prog2 | —
e P oprom mber 2

Prog 3
Prog4 Begin :17.200001 sec

End 1 32.214699 sec
Prog 5 Rate : 6.597106 Mbits{sec

v
1
1 ) 1
19753

Move this message window by clicking and dragging the title bar. Click
anywhere else in the multiplex window to dismiss the value message window.

Timing Cursor. The timing cursor is used to determine the instantaneous
multiplex rate of your configuration file. As you move the cursor, the rate gauge,
to the left of the Dynamic view, changes to reflect the multiplex rate at the time
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represented by the cursor position. Use the following techniques to move the
timing cursor:

®m  Use the slider bar to drag the cursor to a desired position.

®  (lick on either side of the slider bar to move the cursor one second at a time.
After you have clicked in the gray area around the slider bar (you need to do
this once each time you display the Dynamic view window), you can move
the cursor using one of the following techniques:

B Press the Page Down key on your keyboard to move the cursor one
second to the right; press the Page Up key to move it one second to the
left.

B Press the Home key on your keyboard to move the cursor to the global
multiplex start time; press the End key to move it to the end of the
multiplex.

®  Use the right and left arrow keys on your keyboard to move the timing
cursor 0.01 seconds at a time.

Slider Bar. Use the slider bar to drag the timing cursor across the Dynamic view
to an approximate position in the multiplex/configuration file. Use one of the
techniques described above to move the cursor in 1 s or 0.1 s increments. As you
drag the slider bar across the Dynamic view, notice how the multiplex rate gauge
responds to the position of the cursor.

Cursor Position. The cursor position indicates the position of the timing cursor in
the multiplex relative to time equal to zero. If the global multiplex start time is
set to 2 seconds, then the cursor position, when you drag it completely to the
left, is 2.00 s. You can use this indicator to help you determine what your
program start time, or elementary stream initial delay values need to be in order
to optimize your multiplex.

Previous. The Dynamic view can display up to five program bars at once. If there
are more than five programs in the multiplex, click this button to display the
program (if any) with the next lower number.

Next. If there are more than five programs in the current multiplex, click this
command button to display the program (if any) with the next higher number.
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Setting Timing Offsets ~ The multiplexer lets you set three timing offsets: global multiplex start time,
program start delay, and elementary stream initial delay.

Global Multiplex Start Time. The global multiplex start time is the system clock
time at the beginning of the transport stream. Double-click the Multiplex icon (in
the Hierarchic view) to set this value.

Program Start Delay. The program start delay is the lapsed time between the start
of the multiplex and the start of the selected program. Program packets are not
transmitted until the time indicated by the program start delay.

Set the program start delay by double-clicking the Program icon in the Hierar-
chic view. Change the value in the Program Start Delay text box, and then click
OK to accept your change and close the Program Parameters dialog box. Click
Cancel at any time to close the dialog box without making any changes.

Elementary Stream Initial Delay. The elementary stream delay determines the time
between the start of the program and the start of the elementary stream in the
transport stream. The net effect of the elementary stream delay is to lengthen the
duration of the program; it does not decrease the multiplex rate, because null
packets are transmitted during the initial delay period.

Set the initial delay value by double-clicking a Video, Audio, or Data icon for
the elementary stream you want to change. Change the value in the Elementary
Stream Initial Delay text box, and then click OK to accept your change and close
the dialog box. Click Cancel at any time to close the dialog box without making
any changes.

You can see the effects of all three delays in the following Dynamic view, which
shows the timing relationships of three identical programs.

Progratn Dynarmic View

IIS.DD FE.?S ISD.SD
Progl H } » IZ'
Prog 2 1 »
Prog 3 1+

30.50 =

In this illustration, the global multiplex start time is 15.00 seconds, programs 2
and 3 have 15.5 second program start delays, and the video elementary stream in
program 3 has a 5 second initial delay.
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The following diagram shows the relationship between packet timing delays and
multiplexer execution.

PAT, NIT, and PAT, NIT, PMT, and
! No packets ! null packets only ! null packets ! All packets
' ' ! no program packets !
t Y t t3
Where:

to = the 27 MHz system clock (clock-on-the-wall) is zero.

® t; = the global multiplex start time, which is set in conjunction with the total
bit rate.

B t; = the program start delay, which is set for each program.

B t3 = the elementary stream initial delay, which is set for each video, audio, or
data elementary stream.

The Multiplexer Environment

To prevent confusion with transport stream configurations and configuration
files, this section refers to the multiplexer application settings as the environment
rather than the more familiar configuration. You can change, save, and restore
environment settings using the commands in the Options menu.

Changing Environment Options, beginning on page 3-21, describes how to
change various multiplexer environment options. Saving and Loading Multiplex-
er Environments, beginning on page 3-29, describes how to save and load saved
environment options.

Many environment options are saved when you exit the multiplexer application
and restored the next time you launch it. However, the DVB, DVB-T Mega-
frame, ISDB-S/ARIB, Terrestrial and Cable ATSC, and Dynamic SI settings
become part of the configuration file when you save it.
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Changing Environment  The following six Options menu selections allow you to set the multiplexer
Options  environment:

®  DVB. See The DVB Environment beginning on this page.
®  DVB-T. See The DVB-T Mega-frame Environment beginning on page 3-23.
m  [SDB-S/ARIB. See The ISDB-S/ARIB Environment beginning on page 3-25.

m  Terrestrial ATSC. See The Terrestrial and Cable ATSC Environments
beginning on page 3-26.

m  Cable ATSC. See The Terrestrial and Cable ATSC Environments beginning
on page 3-26.

B Dynamic SI. See Dynamic SI beginning on page 3-27.

B Directories. See Directories beginning on page 3-28.

NOTE. If you have Conditional Access installed on your system, the Scrambling
environment option is also present. See Using Option CA: Scrambling/Condi-
tional Access beginning on page 3-89 for more information about changing this
option and how to create scrambled streams.

The DVB Environment. The DVB (Digital Video Broadcasting) option determines
whether DVB Specific Information (SI) can be added to the configuration file. SI
exists in the NIT and several other tables that are encoded into the multiplex
(transport stream). The SI tables contain information regarding services and
events carried on the current multiplex as well as different multiplexes or
different networks.

The DVB SI tables are briefly described in the following list:

®  NIT (Network Information Table). The NIT provides information about the
physical network. This table is required by the multiplexer. (It appears under
the PSI icon in non-DVB mode.)

®  BAT (Bouquet Association Table). The BAT provides information regarding
bouquets (collections of services marketed as a single item).

m  SDT (Service Description Table). The SDT contains data describing the
services in the system, for example, the name of the services and service
provider.

®m  EIT (Event Information Table). The EIT contains data concerning events and
programs (a concatenation of one or more events under the control of a
broadcaster), such as event name, start time, and duration.
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®  TDT (Time and Date Table). The TDT contains information relating to the
current time and date.

®  RST (Running Status Table). The RST allows the timing status of one or
more event to be accurately and rapidly updated.

®  TOT (Time Offset Table). The TOT provides UCT time and local offset
information.

To set the DVB environment, select DVB from the Options menu. When you
toggle the DVB option on, the SI icon appears in the hierarchy with the NIT
beneath it, as shown in the following illustration. This is the default DVB
Hierarchic view.

:
s
I Iuttiplex Rate = 10.000000 Mbits/s

ITHE

—D P31 Period = 0.100000 ¢

FMT PID: walues - Transport Stream [D =1

SANFLE PMT

W[id| default - Period = 0.500000 =

[ 1w oame nonnnnan nem 4 oaennan
Refer to Adding and Editing SI Tables, beginning on page 3-52, for more
information about adding other SI tables to the configuration.

Toggling the DVB option off when the hierarchy contains no DVB specific
tables removes the SI icon and the NIT appears under the PSI icon. However, if
you added SI tables, the following warning message appears.

There are some Sltables.
Do you want to delete them?

If you click Yes, the SI table references are removed from the configuration file
and the icons are removed from the Hierarchic view; however, the table files
themselves are not deleted or changed. If you click No, the multiplexer remains
in DVB mode.
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The DVB-T Mega-frame Environment. The DVB-T (DVB Terrestrial) Mega-frame
option adds a Mega-frame Initialization Packet (MIP) to the transport stream
hierarchy. The information in the MIP identifies the start of the next DVB-T
mega-frame, and it provides DVB-T mega-frame synchronization information
for terrestrial single frequency networks (SFN). The MIP also allows you to
identify various transmission parameters for the mega-frame and describe
various functions for unique transmitters in a network.

To add a MIP icon to the Hierarchic view, select DVB-T Mega-frame from the
Options menu.

M 1 iiples: Rate = 6 032086 Mbits/s

FIMT PIDs values - T3 ID =0 - Period = 0.050000 ¢

new FIMT - Period = 0.100000 s

Fid| default - Period = 0.500000 s

HIT

—D IWlega-frames Initialization Packet - Period = 0.502656 5
M

—| - L R ———

Selecting the DVB-T Mega-frame environment changes the target multiplex rate
for the configuration file to 6.032 Mbps (megabits per second) when the defaults
seen in the following illustration are used. (the rate increases to 31.668 Mbps
when the code rate is 7/8 and QAM®64 is selected.)
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Unlike other multiplexer items, you do not associate a MIP file with a MIP icon.
The MIP is created when you multiplex the configuration file, and you specity
MIP parameters using the MIP Parameters dialog box shown below. To access
the MIP Parameters dialog box, double-click the MIP icon in the Hierarchic

view.
MIP parameters EH I
V| Periadic

M azimum delay IW in 100 ns Constellastion  [gpgi =
Iods |2|'< 'l Hierarchy INon hierarchic:al 'l
B I—_,? Ve = Code rate |1 2 - l

Priciity m Guard interval I-] sz vl

Funtian

Add |
Remowe |

Cancel |

To remove a MIP from the hierarchy, select DVB-T Mega-frame from the
Options menu. This removes the icon from the hierarchy, and when you create a
multiplex from the configuration file, the MIP will not be generated.

See Adding and Editing DVB-T MIP Parameters beginning on page 3-56 for
more information about MIP parameters and how to edit them.
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The ISDB-S/ARIB Environment. The ISDB-S/ARIB environment option adds an
ARIB icon (Association of Radio Industries and Businesses) to the hierarchic

view. The ARIB table icon allows you to add ARIB tables to your configuration
file.

To create an ISDB-S/ARIB environment, select the environment from the
Options menu. The following illustration shows an unedited Hierarchic view
after selecting the ISDB-S/ARIB environment option.

P g les: Rate = 10.000000 Mbiters

FIIT PIDs values - T&ID =0 - Period =0.050000 3

default - Period=0.500000 5

new. FIMT - Period = 0.100000 ¢

Progratn rinber 1 - Start Delay = 0.000000 ¢ - PCE Perind =1

IROG

To remove an ISDB-S/ARIB environment file from your configuration file,
select the checked option in the Options menu. A warning message is displayed
indicating that they are ARIB tables present in the configuration file. Select Yes
to delete the tables from the configuration file and to remove the associated icons
from the hierarchy (the ARIB table files remain unchanged on your disk). Select
No to cancel the environment change.
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The Terrestrial and Cable ATSC Environments. Both the Terrestrial and Cable
ATSC environment options add a PSIP icon (Program and System Information
Protocol) and several PSIP table icons to the Hierarchic view. The PSIP table
icons allow you to associate PSIP tables with your configuration file. Selecting
an ATSC environment also changes the target multiplex rate for the configura-
tion file (19.392 Mbps for terrestrial or 38.785 Mbps for cable).

To create a terrestrial or cable ATSC environment for your configuration file,
select the appropriate environment from the Options menu. The following
illustration shows an unedited Hierarchic view after selecting the Terrestrial
ATSC environment option.

| v

Multiplesz Fate = 19.392658 Mhits/s

MU

HIT

—D Terrestrial ATSC

ok

Rnl | default - Period = 0.300000 s

TP
default - Period =0.100000 2
MGT

default - Period = 10.000000 3
default - Period = 0,500000 ¢

STT

E Rate = 0.000000 Ehits/s - 4 time spans
ET

[ e - [ ———

NOTE. The terrestrial and cable ATSC options are mutually exclusive; you can
use only one of the ATSC environments for a particular configuration file. You
can, however, apply the DVB environment and one of the ATSC environments to
a configuration file. PID conflicts are resolved as described in the ATSC
document Harmonization with DVB SI in the ATSC Digital Television
Standard, Doc A/58.
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To remove a terrestrial or cable ATSC environment from your configuration file,
select the checked option in the Options menu. A warning message is displayed
indicating that there are PSIP tables present in the configuration file. Select Yes
to delete the tables from the configuration file and to remove the associated icons
from the hierarchy (the PSIP table files remain unchanged on your disk). Select
No to cancel the environment change.

Warning
There are some PSIP tables,
['o you want to delete thern?

|

See Adding and Editing PSIP Tables beginning on page 3-62 for more informa-
tion about PSIP table parameters and how to edit them.

Dynamic SI. When Dynamic SI is selected, the multiplexer dynamically manages
the contents of the system date table (SDT) and event information table (EIT)
according to the time and date table (TDT) time. All SDT running status fields
are changed according to the program state (running/not running). The EIT is
managed as follows:

®m  Present events are removed when necessary
®  Following events become Present events
®  Schedule events change to Following events when necessary

If Dynamic Sl is selected and you attempt to generate a multiplex from a
configuration file that does not contain a TDT, the warning message below

appears.
waming K

& In Sl dynamic mode, a TOT shall be present!

Select OK, add a TDT, and try to generate the multiplex again.

MTS300 Stream Creation Applications User Manual 3-27



Using the Multiplexer

Directories. You can specify directories that the multiplexer displays when you
open or associate various file types. Use the following procedure to set these
directories:

1. Select Directories from the Options menu.

The Directories Selection dialog box is displayed. The recommended
directories are shown in the following illustration.

Directories Selection I

Output Directory [.CFG, .PMT and .TRF] :
IC:\MTS3I]I]\EIIN

Sl Tables Directory :

[CAMTS300\BIN

¥ideo Streams Directory :

ECM Streams Directory :
|C:'I|MTS3I]I]\EIIN

IC:\MTS3I]I]\BIN
Audio Streams Directory !

EMM Streams Directory:

|CAMTS300\BIN
|C:\MTS3I]I]\BIN

Data Streams Directory :
|C:'I|MT53l]I]\EIIN

PSIP Tables Directory:
[CAMTS300IBIN

Environment Configurations Directory :
ARIB Tables Directory:

[CAMTS300\Ctg- TrpWARIE

0K Cancel |

N I B

[CAMTS3004BIN

R N O A

2. Change directories by entering the complete path in the appropriate text
boxes.

3. Click OK to accept the displayed paths and close the dialog box, or click
Cancel at any time to close the dialog box without making any changes.
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Saving and Loading  Use the Save Environment, Load Environment, and Default Environment
Multiplexer Environments  Options menu selections to save and later restore multiplexer environments.

Save Environment. To save the current environment settings, use the following
procedure:

1. Choose Save Environment from the Options menu.

2. Use standard Windows NT techniques to save the current environment
settings using the dialog box shown below, and then click OK (or click
Cancel to close the dialog box without saving the current environment).

By default, the file receives the extension *.mcf (multiplexer configuration
file).

Save Configuration H I

File: name: Folders:

cihmts200%cfg-p

_I = _| Cancel I
s (=% -

= MT5200
@=r CFG-TRP

- =

Save fle as type: Dinves:

| Cortfig. file x| [=Ecwtsim =] Netmork...l

Load Environment. To load a saved environment (a *.mcf file), use the following
procedure:

1. Choose Load Environment from the Options menu.

If you choose Load Environment when the DVB, ISDB-S/ARIB, or ATSC
environment option is selected, a warning appears to remind you that the
current environment may not be selected in another environment (shown
here when the DVB environment is the current environment).

& The Sltables will can be suppressed!
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Click OK to acknowledge the warning and a Window Open dialog box
appears.

Use standard Windows NT techniques to select the appropriate (*.mcf) file
name, and then click OK to load the settings and dismiss the dialog box, or
click Cancel to close the dialog box without making any changes.

Default Environment. Use the following procedure to load the default environ-
ment settings for the multiplexer:

1.
2.

Choose Default Environment from the Options menu.

In the resulting Message box, click Yes to confirm the command; click No to
cancel it.

If the currently selected environment is DVB and/or ATSC, the following
warning is displayed (shown here with DVB as the current environment).

Warning

& The Sl kables may be suppressed

Click OK to acknowledge the warning.

If ST or PSIP tables are selected in the current multiplex configuration, the
following warning message appears (shown here with DVB as the current
environment).

There are some Sltables.
Do you want to delete them?

Click Yes to remove the tables from the current hierarchy; click No to restore
all defaults but the DVB or PSIP environment option, which will remain
selected.
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Table 3-9 lists the default multiplexer options settings. During normal installa-
tions of MTS300 software, a directory structure is created, which includes
directories for video, audio, and data files. The directories listed in Default
setting column of Table 3-9 indicate the recommended directory configuration
for the data types described in the Option column.

Table 3-9: Default multiplexer settings

Option Default setting
DVB Not selected
DVB-T Mega-frame Not selected
ISDB-S/ARIB Not selected
Terrestrial ATSC Not selected
Cable ATSC Not selected
Scrambling Not selected
Dynamic SI Not selected
Directories
Output c:\mts300\cfg-trp
Video Streams c:\mts300\video
Audio Streams c:\mts300\audio
Data Streams c:\mts300\data
Environment Configurations | c:\mts300\cfg-trp
Sl Tables c:\mts300\cfg-trp
ECM Streams c:\mts300\cfg-trp
EMM Streams ¢:\mts300\cfg-trp
PSIP Streams c:\mts300\cfg-trp
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Creating and Editing a Configuration File

To create an MPEG-2, DVB, or ATSC transport stream with the multiplexer, you
must first create a configuration file that describes the stream. A tutorial for
creating an MPEG-2 configuration file and transport stream begins on page 2-7;
a tutorial for creating a configuration file with DVB information continues on
page 2-39. The process for creating a configuration file with ATSC information
is essentially the same as the process for creating a DVB stream.

This section begins with basic techniques for creating configuration files (the
first four sections), and then provides reference material for adding items to, and
editing the parameters of, a configuration file:

®m  Creating or Opening a Configuration File (page 3-33)
®  Environment Options (page 3-34)

®  Adding and Editing Hierarchy Items (page 3-34)

®  Deleting Hierarchy Items (page 3-36)

m  Editing Multiplex Parameters (page 3-37)

m  Editing the PSI Period (page 3-38)

m  Editing the SI Period (page 3-39)

m  Editing the PSIP Period (page 3-40)

m  Editing the ARIB Period (page 3-40)

m  Editing PAT Parameters (page 3-41)

m  Editing the PMT (page 3-42)

m  Editing the NIT (page 3-42)

®  Adding Programs to the Multiplex (page 3-44)

®m  Editing Program Parameters (page 3-45)

®  Adding Elementary Streams to a Program (page 3-46)
®m  Selecting a Video Stream (page 3-47)

®m  Selecting an Audio Stream (page 3-49)

®m  Selecting a Data Stream (page 3-51)

®  Adding and Editing a Video Splice (page 3-52)

®  Adding and Editing SI Tables (page 3-52)

®  Adding and Editing DVB-T MIP Parameters (page 3-56)
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®  Adding and Editing PSIP Tables (page 3-62)
®  Adding and Editing ARIB Tables (page 3-78)

Creating or Openinga  Use the following procedures to create a new configuration file or to open an
Configuration File  existing one:
1. To create a new configuration file, select New from the File menu or click
the New button (the left-most command button on the toolbar). The New
configuration file dialog box appears.

Now conguaton e~ |
Save n: IECFQ'TTD d il E....
=) Atsc.CFG

Q complex.cig
Q Default.clg

a dvhb.cfg

File narne:

Save I
Save as type: IEonfiguration File [*.cfg) j Catuzel |

2. Enter an appropriate name in the File name text box and click OK; the *.cfg
extension is added automatically. The default hierarchy appears in the
Multiplex window.

M 1uittiples: Rate = 10.000000 Mbits/s

FMT PIDs values - T3 ID =0 - Period = 0.050000 3

default - Period = 0.500000 s

simple PIMT - Period = 00100000 5

EMT
Program mumber 2 - Start Delay = 0.000000 s - PCR Perdod =1(

PROG

1. To open an existing file, select Open from the File menu or click the Open
button. The Configuration file dialog box appears.
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Environment Options

Adding and Editing
Hierarchy ltems

2. Enter or select the file name and click OK. The configuration file opens with

the hierarchy in the Multiplex window.

The default environment for a new configuration file is MPEG-2. If you intend
to create a DVB, ISDB-S/ARIB, or ATSC transport stream from a new configu-
ration file, be sure that the relevant environment option is selected in the Options
menu before adding or deleting hierarchy items. Refer to Changing Environment
Options, on page 3-21, for more information.

Use the following procedure to add items to the configuration file hierarchy:

Select the appropriate hierarchy icon and use one of the following tech-
niques:

®  (lick the + (Add) button on the toolbar.
®  Choose Add from the Edit menu.
B Press the INSERT key on your keyboard.

If there are multiple items that can be added to the item you have selected, a
selection dialog box is displayed (the dialog box shown is the one displayed
when you add elementary streams to a Program icon).

Stream to add I
Type of stream
" Data
" ECM
0K Cancel |

Select the item you want to add from the dialog box, and then click OK to
accept the selection and return to the Hierarchic view.

You can select Cancel at any time to close the selection dialog boxes without
adding items to the hierarchy.

An icon for the item you add appears subordinate to the icon you selected.

Table 3-10 on page 3-35 describes the use of the multiplexer Add command for
each item in the Hierarchic view to which you can add items.
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Table 3-10: Using the Add command

ltem icon | Represents Use the Add command to

Multiplex Add an empty program to the end of the hierarchy.

iy

MUX

PSI information Add a TSDT file to the configuration.

Available for all environment options.

PiI
If you have Conditional Access (Option CA) installed on

your system, you can also add a CAT to the configuration.
See Scrambling/Conditional Access on page 3-89 for more
information about adding items when Option CA is
installed.

. Service information | Add DVB files to the configuration file.

Available only when the DVB environment option is
il selected.

. PSIP information Add ATSC PSIP files to the configuration.

Available only when one of ATSC environment options are
selected.

ARIB information Add ISDB-S/ARIB files to the configuration.

Available only when the ISDB-S/ARIB environment option
is selected.

Program Add an elementary stream to the selected program.

Video elementary Splice another video stream to the existing stream. The
stream multiplex rate of the added stream can be no higher than
that of the existing stream.

Available for all environment options.

NOTE. The Add command is not available when other icons are selected.

You can use the Add and Delete command buttons with the selected item if the +
or — symbol on the button is highlighted in blue.

= = E= EE

Add/Delete Add only Delete only Neither
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You can begin editing the contents or characteristics of most items by
double-clicking on the icon. Table and stream file associations and other
parameters are edited with the multiplexer. Table files themselves are edited
using one of the table editors, which you can start from the multiplexer when
necessary. Editing that can be done in the multiplexer is explained in this
section; table editing using the table editors is discussed in Using the DVB and
PSIP Table Editors, beginning on page 3-93.

The Delete command on the Edit menu deletes the selected item and any items
subordinate to it from the configuration file and removes the associated icons
from the Hierarchic view. For example, if you delete a program, all the
associated elementary streams are also deleted. The Delete command in the Edit
menu is equivalent to the — (Delete) button on the toolbar.

You can delete only the following:

®  Programs (check first if it has elementary streams)

®  Flementary streams: Video, Audio, and Data

m  PSI tables: TSDT, CAT, and EMM. The PSI icon itself cannot be deleted.

m Sl tables: EIT, SDT, BAT, TDT, TOT, RST, and NIT (replaced with the
default NIT). The SI icon itself cannot be deleted; it represents the DVB
environment. If you want to change the multiplexer environment, refer to
Changing Environment Options, on page 3-21.

m PSIP tables: MGT, VCT, SST, RRT, EIT, and ETT. The PSIP icon itself
cannot be deleted; it represents the PSIP environment. If you want to change
the multiplexer environment, refer to Changing Environment Options, on
page 3-21.

m  ARIB tables: DCT, DLT, BIT, SIT, DIT, and SDTT. The ARIB icon itself
cannot be deleted; it represents the ISDB-S/ARIB environment. If you want
to change the multiplexer environment, refer to Changing Environment
Options, on page 3-21.

All multiplexer configuration files require a NIT file (this is a multiplexer
requirement, not an MPEG or DVB requirement). If you delete a NIT icon that is
associated with a NIT file other than the default, the icon remains in the
hierarchy and becomes associated with the Default. NIT file.

If you choose to delete a program and it is not empty (it has elementary streams),
a dialog box appears requesting confirmation before the multiplexer application
will delete the program. Click Yes to delete the program and the associated
elementary streams. Click No to close the warning box without making any
changes.
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When you delete a program, its PID is automatically removed from the PAT and
the rate gauge is updated.

Editing Multiplex =~ Double-click the MUX icon to open the Multiplex Parameters dialog box shown
Parameters  below. Edit the multiplex parameters as required.

Multiplex Parameters I

~Multiplex rate

& Defined by user Ill].l]l]l]l]l]l] Mbits /s

" Oscillator 8.448 MHz

" Oscillator 34.368 MHz

Enter the global multiplex start time :
[0...95443)

|u.uuuuuu s

Cancel |

Select or enter the appropriate multiplex rate and enter the global multiplex start
time, if appropriate. Click OK to accept the values and dismiss the dialog box.

The Multiplex Rate is the number shown at the top of the multiplexer rate gauge.
This value defines the data rate for the generator. You can either define your own
multiplex rate or use one of the predefined G703 frequencies: 8.448 MHz or
34.368 MHz. The default value is 10 Mbps.

NOTE. If you are creating a transport stream file for a G.703 port, you MUST
select either the 8.448 or the 34.368 MHz option for the correct G.703 rate.
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Editing the PSI Period

The global multiplex start time is the system clock time at the beginning of the
transport stream. You can see the effect of changing the start time in the
following Dynamic view illustration.

Multiplex start time

|Pr0gra.m Dryrarmic View

0.00 IZI.UU I42.01

Progl (@ »

Prog 2 s ——

Frog 3

Use the following procedure to change the period for the PMT, PAT, and/or CAT
(if Option CA is installed):

1. Double-click the PSI icon to open the PSI Period dialog box shown below
(shown with Option CA installed).

PSI Period |

Enter the PSI periods [not for NIT] -

Pmt II].I 00000 3
Pat |I].I]1| s

Cat ||J.1 00000 s
Tsdt |u.1|]|]u|]|] s

0K [_k Cancel |

2. Enter the appropriate period for the PAT, PMT, TSDT, and CAT.

3. Click OK to accept the value(s) and close the dialog box, or click Cancel to
close the dialog box without making any changes.

MPEG-2 requires a PSI period of 0.1 s (10 times per second) or less. However,
you can set this value out of specification in order to thoroughly test your
receiving system. Remember that if you make the period too small, you will
have less of the available multiplex rate left in the transport stream for other,
perhaps more important information.
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Editing the Sl Period  Use the following procedure to edit the period(s) for the DVB-SI tables for your
configuration file:

1. Double-click the SI icon to open the DVB Files Selection dialog box shown
in the following illustration. (DVB SI tables already included in the
configuration file are indicated in the table file name field.)

DVE Files Selection
NIT File : ‘C:\MTSSI]I]\Cfg—Trp\l:Ivh.NIT | Browse... ‘
NIT Period: |0.500000 s Edit
BAT File : ‘C:\MTS3 00iCfg-Trpidvb.BAT | Browse... ‘
BAT Period; |0.500000 5 Edit
SDT File : ‘C:\MTS3I]I]‘,Cfg—Trp\dvh.SDT | Browse... ‘
SDT Period: (0.500000 s Edit

Cancel

EIT File : ‘C:\MTSSI]IJ\Cfg-Trp\dvh.ElT | Browse...

EIT Period: |0.500000 s Edit

TDT Starting Date © |12431/2000 TDT Starting Time : |01:00:00
TOT Period : (0.100 s

:

¥ TDT

RST File : ‘nnne | Browse...

Start Delay : [0.0 | s

2. For each table type, change the period in the text boxes provided. In order to
modify the TDT period, you must first select the TDT check box.

3. Click OK to accept any changes you have made and close the dialog box, or
click Cancel at any time to close the dialog box without making any
changes.
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Editing the PSIP Period  Use the following procedure to change PSIP table periods:

1. Double-click the PSIP icon to open the PSIP Period dialog box shown
below.

PSIP Period |
Enter the PSIP period :

Mgt [paoooon s
va e s
Rit II].EI]I]I]I]I] s
Stt II].EI]I]I]I]I] 5

0K Cancel |

2. For each table type, make the changes you want in the text boxes provided.

3. Click OK to accept the changes and close the dialog box. Select Cancel at
any time to close the dialog box without making any changes to the PSIP
period(s).

Editing the ARIB Period  Use the following procedure to change ARIB table periods:

1. Double-click the ARIB icon to open the PSIP Period dialog box shown

below.
ARIB Period ]|

Enter the ARIB periods :

Bit [osoo000 | s
px oo s
Sdit ID.1 s
Sit I‘ s

oK [ Cancel |
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2. For each table type, make the changes you want in the text boxes provided.

3. Click OK to accept the changes and close the dialog box. Select Cancel at
any time to close the dialog box without making any changes to the ARIB
table period(s).

Editing PAT Parameters  Use the following procedure to change the transport stream ID and the PID

values for the NIT and program map tables:

1. Double-click the PAT icon to open the Program Association Table dialog
box shown below.

Program Aszociation Table I

Transport Stream ID : |1

PID Values :

INet®ork Information Table : 16
‘Program Map Table 1

oK Cancel |

2. To change the transport stream ID, enter the new value in the text box.

NOTE. The multiplexer automatically assigns PIDs when you add programs and
tables. You need not change program PIDs unless the intended stream use
requires it. Many table PIDs are specified in the appropriate MPEG, DVB, or
ATSC standard. Do not change a table PID unless you know the consequences
and have a good reason for doing so.

3. To change the PID of a PMT section, highlight the entry in the PID Values
dialog box and then click Modify.

4. Enter the desired PID number in the resulting PID Modification dialog box,
and then click OK to close the dialog box.

5. Click OK to accept changes made to the transport stream ID and/or the PID
values. Click Cancel at any time to close the dialog box without making any
changes.
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Editing the PMT  Double-click on the PMT icon to start the DVB Table Editor with the *. PMT
file open for editing (the application creates the *.PMT file if it does not already
exist).

i DVB Table Editor : C:\Mts200\cfg-tipinew PMT
File Edit Section Analyziz Help

pat| Pt cat| wit [ st| Bat| £ | Rst| Tot | et + = Al g

PMT Section 1 cut of 1 in table Program Map Section

program number

DProg 2
version number

current next indicator

currently applicable

PCR PID 3

= -||
4| | » 4] »

0 e o

Refer to Using the DVB and PSIP Table Editors, beginning on page 3-93, for
complete instructions on editing the PMT. The section describes how to edit the
PMT from the PSIP table editor perspective, but the information applies to the
DVB Table Editor as well.

Editing the NIT  To select and edit a network information table file, use the following procedure:

1. Double-click the NIT icon to open the NIT dialog box.

NIT ]|
Network Information Table [NIT] :
‘ defau It ‘ | ,.E."i\'(.sé". ........ .I Edi.t |
Period : |u_5uuuuu s

0K | Cancel |

3-42 MTS300 Stream Creation Applications User Manual



Using the Multiplexer

If you have not already associated a *.NIT file with the NIT icon, the table name
field will contain only the word default. You must select a file before you can
edit the Network Information Table.

2. Click Browse in the NIT dialog box, and the Selection SI File dialog box is

displayed.

Selection S File HE|
Loak: ir: Ia Clg-Trp

[refault. nit
dvbNIT

File name: I| Dpen I
Fis of type:  [Network [=NIT) =] Cancel |

Select DEFAULT.NIT or another file to use as a template, and then click
OK.

When you complete the file selection, the file selection dialog box closes and
leaves the NIT dialog box open. The name of the opened file is in the table
name field.

NIT ]|

Network Information Table [NIT] :

‘C:\MTS:ZI]I]\CFG—TFIF'\DEFAULT.NIT ‘ |Emwse """" | Edit |

Period : |u_5uuuuu 5

0K Cancel |

Click Edit to start the DVB Table Editor with the selected *.NIT file open
for editing.

Using the table editor, save the table under a new, unique name (usually the
name of the configuration file); the table automatically receives the *.NIT
filename extension when you save it.

Edit the table as necessary. Refer to Using the DVB and PSIP Table Editors,
beginning on page 3-93, for complete instructions on editing DVB table
files.
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Adding Programs to the

3-44

Multiplex.

10.

Save the file again and exit the table editor.

After you exit the table editor, the NIT dialog box remains in front of the
multiplexer application window with the original file name (usually
DEFAULT.NIT) in the table name box.

Click Browse to open the Selection SI Tables dialog box again and select the
newly edited and saved table.

If appropriate, change the period (the time between occurrences of the NIT in
the transport stream) from within the NIT dialog box.

Click OK to accept the NIT file and its period setting and to close the dialog
box, or click Cancel to close the dialog box without making any changes to
the configuration file (the NIT file will maintain whatever changes you made
to it from within the table editor).

The name of the table file and the period appear to the right of the NIT icon
in the multiplexer Hierarchic view.

new NIT - Deriod = 0500000 s
HIT

To add a program to the hierarchy, select the MUX (multiplex) icon, and then
click the + (Add) button (or press INSERT on the keyboard). A new program icon
is added to the end of the configuration hierarchy. A transport stream can contain
up to 20 programs.

Adding a program automatically adds a section to the program map table and
updates the program allocation table to reference the PID of the new section.
Once you have added a program, edit program parameters and add elementary
streams, as necessary.
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Editing Program  Use the following procedure to edit the program clock reference (PCR) period
Parameters  and/or the program start delay:

1. Double-click on the Program icon to open the Program Parameters dialog
box.

Program Parameters I

Enter the PCH period :

|u.|14m]uu s

Enter the program start delay :
[from 0 to 40000)

|0.000000 q

ok Cancel |

2. Change the PCR period as needed in the text box provided.

The PCR period determines the frequency of program clock references in the
program stream. MPEG-2 requires at least 10 clock references per second,
for a maximum of 0.1 seconds between PCR signals. If you enter a PCR
period over 0.1 seconds, you will receive a warning when you close the
Program Parameters dialog box.

NOTE. The multiplexer encodes the PCR by default with the first elementary
stream you add to the program. You can, however, change the PID of either PCR
or elementary stream when you edit the PMT (see page 3-42 for instructions). If
the PCR is not encoded with one of the elementary streams, it will be in its own
packets.

3. Change the program start delay as needed in the text box provided.

Program start delay determines the start time of the program relative to the
beginning of the transport stream. Select the Dynamic view to see the effect of
program start delay. (See The Dynamic View beginning on page 3-16 for more
information about viewing the effects of changing the program start delay.)
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Adding Elementary ~ Adding an elementary stream to a program is a two-step process:

Streams to a Program . ) ) ) . o
Add a video, audio, data, or ECM (if Option CA is installed) item icon to the

hierarchy (described in this section).

®  Associate a file (of the appropriate type) with the icon (described in the next
three sections).

1. To add an icon to the program, select the PROG icon and click the + (Add)
button (or press INSERT on the keyboard).

The Stream to add dialog box opens (shown here with Option CA installed).

Stream to add I

Type of stream

@ Video O Data

i Audio " ECM

Cancel

2. Select the type of stream that you want to add and click OK, or click Cancel
to close the dialog box without making any changes.

The selected icon appears in the hierarchy as a component of the program. Each
new stream icon is added to the end of the program hierarchy. Elementary
streams are not sorted by type.

You must associate a stream file with each new icon. Refer to Selecting a Video
Stream (page 3-47), Selecting an Audio Stream (page 3-49), Selecting a Data
Stream (page 3-51) or Creating a Stream with Scrambled Components

(page 3-90).

encoding changes between field and frame, the multiplexer does not support

é CAUTION. Although MPEG-2 transport streams allow elementary streams with
such changes.
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Selecting a Video Stream  Use the following procedure to associate a video elementary stream file with a
Video icon in the the program hierarchy:

1. Double-click on the Video icon to open the Video Stream dialog box.

Using this dialog box, you can identify a video stream file to associate with
the program icon. You can also set several parameters that determine how the
multiplexer encodes the stream.

Yideo Stream I
Yideo File : Browse... |
Horizontal Size : 0 Picture Rate : 0.0000
Vertical Size! 0 VBV Buffer Size: 0

MPEG: 0 Profile : = Lewvel :
Elementary Stream Running Time : 0.000 8
Elementary Stream Hate @ 0.000000 Mbits/s
PES Packet Size : |2|]43 Bytes I=| Sequence Header,
Elementary Stream Initial Delay : II].I]I]I]I]I]I] s I=| Scrambling
Offset DTS : IIJ.IJI]I]IJI]I] s
Cancel |

2. Click Browse to open the Video Stream Selection box.

3. Use standard Window NT techniques to find and select the video elementary
stream file you want to include in the configuration file. You can select a file
with any file extension, but the multiplexer application will not accept the
file unless it has the correct video header information.

4. Click OK to return to the Video Stream dialog box.

The multiplexer extracts information from the header of the elementary stream
file and displays the extracted values in the Video Stream dialog box. The
parameters you can edit are described in the following list.
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3-48

®  The Elementary Stream Rate is the rate at which the elementary stream is to

be multiplexed into the transport stream, after compression. The default
value is the rate specified in the elementary stream header. This is the
recommended value. You can change the rate to meet your specific require-
ments, as long as you do not intend to decode the transport stream in real
time. A rate that is too slow will not give the decoder all the information
required to decode in real time.

The PES Packet Size can range from 100 to 64000 bytes. The default value
for MPEG-2 and DVB is 2048 bytes; if you have one of the ATSC environ-
ment options selected, the default is zero. If you specify a packet size of 0,
the multiplexer will put the complete video picture in one PES packet.

The Elementary Stream Initial Delay determines when the elementary stream
begins appearing in the transport stream. The delay is relative to the start of
the program, which can have its own delay relative to the start of the
transport stream (refer to Editing Program Parameters, on page 3-45, for
more information). Delaying the start of the elementary stream extends
program length by an equal amount of time but does not reduce the fraction
of multiplex rate used during the delay.

NOTE. The multiplex rate is not reduced during an elementary stream initial
delay. Null packets fill in to replace elementary stream packets in the time
between the start of the program and the start of the elementary stream.

Offset DTS is the time interval between the DTS (decode time stamp) and
the arrival time of the access unit.

Sequence Header, when selected, causes the multiplexer to ignore any video
stream data before the first sequence header. If you leave Sequence Header
unchecked, the multiplexer inserts the entire video stream into the multiplex.

Scrambling, when selected, introduces encryption provided by Option CA, if
installed. See Creating a Stream with Scrambled Components beginning on
page 3-90 for additional information about scrambling elementary streams.

After you select the video stream file and set the stream parameters, click
OK to confirm the choices and close the dialog box. Information about the
selected file appears to the right of the video icon as shown below.

SANFLE mp2 - 1.500000 Mbits/s - MFPEG 2
8 1 8

VIDEQ
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Selecting an Audio Stream

Use the following procedure to associate an audio elementary stream file with an

Audio icon in the the program hierarchy:

1. Double-click on the Audio icon to open the Audio Stream dialog box.

Using this dialog box, you can identify an audio stream file to associate with
the program icon. You can also set several parameters that determine how the
multiplexer encodes the stream.

Audio Stream I
Audio File : Browse... D |
Type: AC-3

Sampling Frequency : 0.0000 KHz
Mode :
Elementary Stream Running Time : 0.000 s I=| Scrambling

Elementary Stream Rate : Il].l]l]l]l]l]l] Mbitsfs

PES Packet Size: [2p48 Bytes
Elementary Stream Initial Delay : Il].l]l]l]l]l]l] 5
Offset PTS : Il].l]l]l]l]l]l] 3

Cancel |

Click Browse to open the Audio Stream Selection box.

Use standard Window NT techniques to find and select the elementary
stream file you want to include in the configuration file. You can select a file
with any file extension, but the multiplexer application will not accept the
file unless it has the correct header information.

Click OK to return to Audio Stream dialog box.
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The multiplexer extracts information from the header of the elementary stream,
including the audio file type (MPEG-2, AC-3, or AAC), and displays the
extracted values in the Audio Stream dialog box. The parameters you can edit are
described in the following list.

3-50

The Elementary Stream Rate is the rate at which the elementary stream is to
be multiplexed into the transport stream. The default value is the rate
specified in the elementary stream header. This is the recommended value.
You can change the rate to meet your specific requirements as long as you do
not intend to decode the transport stream in real time. A rate that is too slow
will not give the decoder all the information required to decode in real time.

The PES Packet Size can range from 100 to 64000 bytes.

The Elementary Stream Initial Delay determines when the elementary stream
begins appearing in the transport stream. The delay is relative to the start of
the program, which can have its own delay relative to the start of the
transport stream (refer to Editing Program Parameters, on page 3-45, for
more information). Delaying the start of the elementary stream extends
program length by an equal amount of time, but does not reduce the fraction
of multiplex rate used during the delay.

Offset PTS is the interval between the PTS (presentation time stamp) and
arrival time.

Scrambling, when selected, introduces encryption provided by Option CA, if
installed. See Creating a Stream with Scrambled Components beginning on
page 3-90 for additional information about scrambling elementary streams.

After you select the audio stream file and set the stream parameters, click
OK to confirm the choices and close the dialog box. Information about the
selected file appears to the right of the audio icon as shown below.

%3 AUD_SAMP mp2 - 0123000 Mbits/s - Layer 2

ATDIO

The Audio icon indicates whether the file chosen is an MPEG encoded audio
stream, an AC-3 stream, or an AAC audio stream.
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Selecting a Data Stream Use the following procedure to associate an audio elementary stream file with an
Audio icon in the the program hierarchy:

1. Double-click on the Data icon to open the Data Stream dialog box.

Using the Data Stream dialog box, you can identify a data stream file to
associate with the program icon. You can also set parameters that determine
how the multiplexer encodes the stream.

[ata Stream I
File : Browse... |
Rate : [o-100000 Mbits{s

Initial delay : Il].l]l]l]l]l]l] 5

~Data format

i~ Without format ¢ Section

" PES format " Loop sections

Cancel |

2. Click Browse to open the Data Stream Selection box.

3. Use standard Window NT techniques to find and select the file you want to
include in the configuration file.

4. Click OK to return to Data Stream dialog box.
You can edit the following parameters:

®m  Rate determines how quickly the data is multiplexed into the transport
stream. The default value is 0.1 Mbps.

®  The Initial Delay determines when the data begins appearing in the transport
stream. The delay is relative to the start of the program and works in the
same way as the initial delays for the video and audio elementary streams.

®  Use the Data Format selections to specify the transport stream data format:
®m  Select Without format if the data is not in PES or section format.
m  Select PES format if the data is in PES format.
®m  Select Section if the data is in section format.

m  Select Loop sections if the data is in section format and the sections
should be looped.

MTS300 Stream Creation Applications User Manual 3-51



Using the Multiplexer

Adding and Editing a
Video Splice

Adding and Editing SI
Tables

3-52

S. After you select the data stream file and set the stream parameters, click OK
to confirm the choices and close the dialog box. Information about the
selected file appears to the right of the data icon.

README.TXT - 0.100000 MMbits/s

To add a video splice to the multiplex, use the following technique:

m  Select the video icon for which you want to create the splice, and then click
the + button on the toolbar.

The splice icon is added to the hierarchy immediately below the video icon you
selected. Only one splice can be added to a given video icon.

The procedure for selecting and editing video splice parameters is identical to the
procedure used for selecting and editing a video elementary stream (see Selecting
a Video Stream on page 3-47 for more information).

The SI icon is present in the multiplexer hierarchy when DVB is selected in the
Options menu.

To add and edit SI tables one at a time, use the following procedure:

1. Select the SI icon and click the + (Add) button (or press the INSERT key on
your keyboard). The Selection of a SI Table dialog box is displayed.

Selection of a 51 table I
Sl Tables
 TDT
 RST
CEIT < TOT
oK Cancel

2. Select the SI table type you want to add, and then select OK, or select

Cancel to return to the Hierarchic view with making changes to the
configuration file.
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If you select OK, a dialog box similar to the one shown in the following
illustration is displayed. This dialog box allows you to associate a specific
DVB SI table file with your configuration file (see step 3), to set the period
for the selected table (see step 5), and to start the DVB Table Editor with the
selected table file displayed (see step 6).

BAT ]|

Bouquet Association Table [BAT] :

‘nnne ‘ Browse... Q| Edit |

Period : |u_5uuuuu 5

Cancel |

You can click Cancel any time this dialog box is displayed to close the
dialog box without adding items to the hierarchy or changing the configura-
tion file.

3. To associate a DVB SI file with your configuration file, click Browse.

4. Navigate to and select the template file you want using the displayed dialog
box, and then select OK. (The template files are named Default.xxx.) You
can select only files of the type you are trying to add to the hierarchy.

NOTE. During normal installation of the multiplexer, various table template files
are installed in the MTS300\CFG-TRP directory. These files are provided so that
you can start the table editor from the multiplexer. (You need to have a minimally
valid file with which to start the table editor from within the multiplexer.)

5. To change the period of the selected table, edit the Period text box.

6. To edit the DVB table file selected in the file name field, click Edit. The
DVB table editor will start with the selected table file displayed. If you open
a template file, be sure to save it in the table editor using a different file
name.

Refer to Using the DVB and PSIP Table Editors, beginning on page 3-93,
for complete instructions on editing SI tables. The section describes how to
edit tables and table elements using the PSIP table editor for the examples,
but the information applies to the DVB table editor as well.
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NOTE. Be sure that you exit the table editor before you continue to use the
multiplexer.

7. After you edit and save the table, exit the table editor; you are returned to the
table dialog box.

8. Click Browse and select the new table file you just created.

9. After you have made all the changes you want using the table dialog box
shown in the previous illustration, click OK to accept the changes and close
the dialog box, or click Cancel to close the dialog box without making any
changes.

An icon for the table type is added to the Hierarchic view, and the configura-
tion file is updated with the changes you have made.

Time and Date Table. Time and Date Table (TDT) parameters are used to specity
the current time and date and start time of the transport stream; the TDT is
managed by the multiplexer and no files are associated to the TDT icon in the SI
hierarchy.

1. To include a TDT in a configuration file, select the SI icon and click the +
(Add) button.

2. Click TDT in the Selection of a SI Table dialog box, and then click OK. The
Time and Date Table dialog box is displayed with the start date and time and
default period text boxes updated. You can edit these fields as necessary.

Time and Date Table I
Start Date : |usm:zn 999
Start Time : |15:U“:““
TDT Period : 10.0 seconds
0K Cancel |

3. Click OK to accept the values in the text boxes, close the dialog box, and
add a TDT icon to the SI hierarchy.

Once added to the hierarchy, you can display this dialog box to edit the TDT
values by double-clicking the TDT icon.

3-54 MTS300 Stream Creation Applications User Manual



Using the Multiplexer

Adding Multiple Sl Tables. You can also add and edit multiple SI tables at once
using the following procedure:

1. Double-click the SI icon to open the DVB File Selection dialog box. Table
files that are already associated to the configuration file are indicated in the
table file name fields, otherwise, default or none is indicated in the name
field.

DVE Filez Selection

|

Table file _" |
name field

NIT File : ‘deiaull | Browse...
— =~

NIT Period: Il].EI]I][II]I] s Edit |

BAT File :

none | Browse...

BAT Period: IU-EUUUUU s Edit |

SDT File :

none | Browse...

SDT Period: IU-EUUUUU s Edit |

EIT File : ‘nunc | Browse...

| Cancel |

EIT Period: II].5I]I]I]I]I] s Edit |

TDT Starting Date : II]I]jI]I]j'I]I]I]I] TDT Starting Time : II]I]:I]I]:I]I]

TDT Period : |20.0 [

[ 1DT

RST File : ‘nnne | Browse...

Start Delay : IU-U s

2. Click Browse to select a table template file for one or more table types.

3. Click Edit next to the table file you want to modity. The DVB Table Editor
will open with the selected DVB SI table displayed.

NOTE. If the table file you are editing with the table editor is a template file, be
sure to save the table file under a new name (usually the name of the configura-
tion file).

4. After you edit and save the table, exit the table editor; you are returned to the
table dialog box.

5. Click Browse and select the new table file you just created.
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Adding and Editing DVB-T

3-56

MIP Parameters

6. Change the table period if necessary. You may wish to set the period much
higher than the standard 0.5 seconds to create a transport stream that
thoroughly exercises the MPEG-2 receiving equipment.

7. Click OK to accept your changes and close the DVB Files Selection dialog
box, or click Cancel to close the dialog box without making any changes.

A tutorial for creating a configuration file with DVB information begins on
page 2-39. The tutorial contains detailed instructions for adding SI table files.
For more complete information about editing table files, refer to Using the DVB
and PSIP Table Editors, which begins on page 3-93.

After you add a table, you can double-click the table icon to open a table dialog
box and select a new table file, edit the table, or set the table period.

The MIP (Mega-frame Initialization Packet) icon is present in the multiplexer
hierarchy only when the DVB-T Mega-frame option is selected in the Options
menu (appears with a check mark next to it).

NOTE. The DVB-T Mega-frame option can be selected with or without the DVB
environment option selected. However, the DVB-T Mega-frame option does not
add DVB tables to the configuration file.

The MIP identifies the start of the next DVB-T mega-frame, and it provides
mega-frame synchronization information for terrestrial single frequency
networks (SFN). The MIP also allows you to identify various transmission
parameters for the mega-frame, and allows you to specify parameters for unique
transmitters in a network.

To insert a Mega-frame Initialization Packet (MIP) into the hierarchy and specify
MIP parameters, use the procedures provided in this section.
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NOTE. When you add a MIP to the configuration file and start to associate
elementary stream files to the program icons, you may see a Multiplex Overflow
warning. If so, change one or more of the following multiplex parameters:

The constellation type (see Table 3-11 beginning on page 3-58)
The code rate (see Table 3-11 beginning on page 3-58)
The guard interval (see Table 3-11 beginning on page 3-58)

The target multiplex rate (see Editing Multiplex Parameters beginning on
page 3-37)

The start time offset of one or more programs (see Editing Program
Parameters beginning on page 3-45)

To add a MIP icon to the Hierarchic view, select DVB-T Mega-frame from
the Options menu.

The DVB-T Mega-frame option will now appear with a check next to it in
the Options menu, and the MIP icon is inserted below the SI icon and any
DVB-SI tables present in the hierarchy.

To edit MIP parameters, double-click the MIP icon using the MIP Parame-
ters dialog box shown in the following illustration.

MIPparameters _________________ HK|
I Perindic
M azimum delay IW in 100 ns Canstellation m
Hods I 2k e l Hierarchy IW
Bandwih  [Twhe 7] Codersts  [122 -]
Frioity Im Guard interval m

Funtian

Add |
Remowe |

Cancel |

Press Cancel at any time to close the dialog box without making any
changes to the MIP.
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3-58

The values that are displayed in the MIP Parameters dialog box are different
for the following two scenarios:

®  Default.NIT is referenced in the configuration file, or the referenced NIT
does not include a terrestrial delivery descriptor.

®  The referenced NIT includes a terrestrial delivery descriptor.

Table 3-11 indicates the default values for the MIP parameters and the
information that is extracted from the NIT for these two scenarios.

Table 3-11: MIP parameters

Parameter

Terrestrial delivery
descriptor not
present in the NIT

Terrestrial delivery
descriptor present
in the NIT

Description of parameter
(range of accepted values)

Periodic Selected

Selected

If selected, the MIP is
inserted into the transport
stream periodically, and the
value of the MIP pointer is
not time varying.

Maximum
delay

100000 (in 100 ns)

100000 (in 100 ns)

Specifies the maximum
delay beyond which the
mega-frame is considered
invalid.

(0to 999999 (in 100 ns))

Mode 2k

Extracted from NIT

Transmission mode of the
mega-frame identified by the
MIP.

(2kor8k)

Bandwidth 7 MHz

Extracted from NIT

Specifies the channel
spacing for re-multiplexed
bitstream.

(7 or 8 MHz)

Priority High

High

Indicates whether the
associated simulcast
bitstream is a low bitrate
(high priority) or high bitrate
(low priority) stream.

Constellation | QPSK

Extracted from NIT

Identifies the type of modula-
tion used by the associated
bitstream.

(QPSK or 16/64 QAM)

Hierarchy

Non hierarchical

Extracted from NIT

Specifies the transmission
mode use by the associated
bitstream.

(Non hierarchical; or

o (constellation ratio) = 1, 2,
or4)
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Table 3-11: MIP parameters (Cont.)

Parameter

Terrestrial delivery
descriptor not
present in the NIT

in the NIT

Terrestrial delivery
descriptor present

Description of parameter
(range of accepted values)

Code rate 1/2

Extracted from NIT

Specifies the code rate used
for the transmission environ-
ment of the associated
bitstream.

(112, 2/3, 3/4, 5/6, or 7/8)

Guard interval | 1/32

Extracted from NIT

Specifies the guard interval

of the associated bitstream

as a proportion of the useful
interval.

(1/4,1/8, 1/16, 1/32)

Functions

No functions

No functions

See Table 3-12.

3. Make the selections and changes appropriate for your environment.

4. To add functions to the MIP (such as power and frequency offset) for a
specific transmitter in the network, or to all transmitters in a network, click
Add in the Functions group at the bottom of the dialog box. The Add
Functions dialog box is displayed.

Add function H I
T identifier |1
[ Time Offsst I ity urits of 100 re

" Frequency offset

" Power

[~ Private Data

| Hz

| dEm

In hexa

Cancel |

5. To change a value for one of the defined MIP functions, check the option
box next to the function name, and change the value in the text box as

appropriate.
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Descriptions of the MIP functions and the range of possible values for the
functions are provided in Table 3-12.

Table 3-12: MIP functions

Function Range of accepted values Description of function

Tx identifier 0 to 65535 A 16 bit identifier for a specific trans-
mitter. The functions added are
applied to the transmitter specified in
this text box. The value 0 (0x000) is
reserved as the identifier for all
transmitters on the network.

Time offset — 32768 to 32767 (in 100 ns The transmitted time offset of the

increments) mega-frame.

Frequency offset | — 8388608 to 8388607 (Hz) The frequency offset relative to the
center frequency of the RF channel in
use.

Power 0 to 65535 (dBm) The power of the transmitter is defined

as the effective radiated power (ERP).

Private data User defined hexadecimal values. | You can use this function to send
private data to the specified trans-
mitter in the MIP.

NOTE. You can add as many functions as you want provided the size of the MIP
does not exceed 188 bytes.

6. To accept the changes you have made in the Add Functions dialog box and
close it, select OK. The functions you have added appear in the Functions
selection box. Click Cancel at any time to close the dialog box without
adding functions to the MIP.
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7. To remove a function, highlight it as indicated in the following illustration,
and then click Remove.

MIF parameters [ 7] I
V| Periadic

M azimum delay IW in 100 ns Constellastion  [gpgi =
Mode |2|'< l Hierarchy INDnhierarchicaI 'l

Bandwith Im Code rate 1/ -
Fricrity Im Guardinterval [q 30 =

Funtian

Tw: 1 - Time Offset : 20000
:Tw 1 - Frequency Clifset L0000
Tw: 1 - Paweer : 30000 k

Cancel |

8. To accept your changes and return to the Hierarchic view, click OK. Click
Cancel at any time to close the MIP Parameters dialog box without making
changes to the MIP parameters.

To remove a MIP from the configuration file, select DVB-T Mega-frame from
the Options menu. This will remove the check mark next to the menu item,
remove the icon from the hierarchy, and the MIP will not be generated when you
create a multiplex from the configuration file.
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Adding and Editing PSIP  The PSIP icon is present in the multiplexer hierarchy when either the Terrestrial
Tables  ATSC or Cable ATSC option is selected in the Options menu. To add PSIP
information to your configuration file, select the appropriate ATSC menu item
from the Options menu (Terrestrial ATSC or Cable ATSC).

The following illustration shows the default Hierarchic view when the Terrestrial
ATSC option is selected.

| v

Multiplesz Fate = 19.392658 Mhits/s

MU

FIIT PIDs values - T3 ID =0 - Period = 0.050000 3
new FIWT - Period = 0100000 ¢

default - Period =0.500000 ¢

—D Terrestrial ATSC

DR

default - Period =0.100000 g

MGT

default - Period = 0.300000 ¢

VCT

default - Period = 10.000000 s

RET
default - Period =0.500000 s
5TT
Rate = 0000000 Ebits/s - 4 time spans

EIT

—H Prograr 1 - Start Delay =0.000000 ¢ - PCR Period=0.0400002 =
KN r
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The following list describes the PSIP icons added to the hierarchy when you
select an ATSC environment option:

®  MGT (Master Guide Table). This icon is added to the hierarchy when you
select either terrestrial or cable environment options. The MGT defines the
types of PSIP tables included in the multiplex, and the PIDs for each table,
except for the system time table, which is not managed by the MGT.

®  VCT (Virtual Channel Table). This icon is added to the hierarchy when you
select either terrestrial or cable environment options. The VCT defines the
programs included in the multiplex. Depending on whether you selected the
terrestrial or cable environment option, you need to associate the correct
table type to the VCT icon: Terrestrial Virtual Channel Table (TVCT), or
Cable Virtual Channel Table (CVCT).

®  RRT (Rating Region Table). This icon is added to the hierarchy when you
select either terrestrial or cable environment options. The RRT defines the
parental guidelines system for different regions. The RRT is referenced by
content advisory descriptors carried in the transport stream.

m  STT (System Time Table). This icon is added to the hierarchy when you
select either terrestrial or cable environment options. The SST provides
current time and date information for the multiplex.

®m  EIT (Event Information Table). This icon is added to the hierarchy only
when you select the terrestrial environment option, although, you can add it
to the cable environment. The EIT contains information about events on the
defined virtual channels carried in the multiplex. An event can be a program,
data broadcasting session, or other information. The descriptive information
carried in the EIT can include event names, start times, and durations. The
EIT can also reference programs carried by other multiplexes or networks.

m  ETT (Extended Text Table). The ETT is an optional table for both terrestrial
and cable ATSC environments, and the ETT icon is not initially added to the
multiplex hierarchy when you select an ATSC environment option. The ETT
contains extended text message streams (ETMs) and is used to provide
detailed descriptions of virtual channels and events.

NOTE. During normal installation of the multiplexer, various table template files
are installed in the MTS300\CFG-TRP directory. These files are provided so that
you can start the PSIP table editor from the multiplexer. (You need to have a
minimally valid file with which to start the table editor from within the multi-
plexer.)
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To add PSIP table icons to the hierarchy and edit certain configuration file
parameters use the following procedure:

1. Select the PSIP icon, and then select + (the Add button). The following
dialog box is displayed.

I |
FSIF Tables ——————y

[CRY W ©8TT
%

C MGT COEIT
 RRT COETT
0k I LCancel

2. Select the appropriate PSIP table option, and then click OK, or click Cancel
to close the dialog box without making any changes to the hierarchy.

After you select OK, a dialog box similar to the one shown in the following
illustration is displayed. This dialog box allows you to associate a specific
PSIP table file with your configuration file (see step 3), to start the PSIP
table editor with the selected file displayed (see step 5), and to set the period
for the selected PSIP table (see step 8).

VCT |

Virtual Channel Table [WCT] :

File name field _>‘ default ‘ Browse... | Edit |

Period : |u_3uuuuu 5

Cancel |

You can click Cancel any time this dialog box is displayed to close the
dialog box without adding items to the hierarchy or changing the configura-
tion file.

If you are working with a new configuration file, the table file name in the
file name field is default, or none. To associate a PSIP file with a table icon
in the Hierarchic view, continue with the procedure:

3. From the table dialog box, click Browse.

4. Navigate to and select the appropriate table template file (for instance
Atsc. Vet for a virtual channel table file), and then select OK. You can select
only files of the type you are trying to add to the hierarchy.
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5. To edit the PSIP table file indicated in the file name field, click Edit. The
PSIP Table Editor will start with the selected table file displayed.

6. From the table editor, save the table file under a new name (usually the name
of the configuration file).

NOTE. Be sure that you exit the PSIP Table Editor before you continue to use the
Multiplexer.

7. Click Browse and select the table file you just created.

Selection S| File HE|
File: name: Folders: o
Inaw.Vct cihmts200%cfg-p -

Cancel I
DEFALILT Wot = =l
[ Mts200
= cfgtip
o o
Lizt files of bype: Dinves:
|vitual [-4/CT) MEE [ |

8. To change the period of the selected table, edit the Period text box.

9. After you have made all the changes you want using the dialog box shown in
the previous illustration, click OK.

An icon for the table type is added to the Hierarchic view, and the configura-
tion file is updated with the changes you have made.

newve.Wet - Period = 0.300000 =

VT

See Using the DVB and PSIP Table Editors beginning on page 3-93 for more
information about creating and editing PSIP tables. See Associating EIT Table
Files on page 3-68, and Adding ETT Instances on page 3-76, for the procedures
to add and edit PSIP EIT and ETT tables using the multiplexer.
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Setting PSIP Table Periods. To set the periods for the MGT, VCT, RRT, and STT,
use the following procedure:

1. Double-click the PSIP icon in the Hierarchic View.

PSIP Period |
Enter the PSIP period :

Mgt [paoooon s
va e s
Rit Ill].l]l]l]l]l]l] s
Stt II].EI]I]I]I]I] 5

0K Cancel |

2. Change the periods as appropriate and then click OK to accept your changes
and close the dialog box, or click Cancel at any time to close the dialog box
without making any changes to the PSIP periods.

PSIP EIT Tables. In the ATSC environment, Event Information Tables (EIT) are
used to describe events, such as programs or data broadcast sessions, for the
virtual channels described in the Virtual Channel Table (VCT).

In order to create a valid ATSC transport stream, you need to multiplex at least
four EIT files along with the other program data. Each EIT file specifies events
that occur during sequential, three-hour periods (EIT periods are called time
spans and are designated as EIT-k, where £ is a positive integer between 0 and
127). The four required EIT time spans are EIT-0, EIT-1, EIT-2, and EIT-3.

Channels, events, and extended text messages (ETM) are managed using the
following VCT, EIT, and ETT elements:

®  Source IDs, which are specified in the channel element of the VCT and in
the EIT.

m  Event IDs, which are specified in the event element of the EIT.
m  ETM IDs, which are specified in the ETT.

See Using the PSIP Table Editor Global View Window beginning on page 3-136
for more information about how PSIP tables are managed.
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EIT Dialog Box. When you select an ATSC environment, an EIT icon is added to

the PSIP hierarchy. (See the illustration on page 3-62.)

Double-click the EIT icon in the PSIP hierarchy to display the EIT dialog box.

NOTE. Extended Text Tables (ETT) are optional, and an ETT icon is not added to

the PSIP hierarchy when an ATSC environment is selected. You can use the
procedures described in this section to associate, add, edit, and delete ETT

instances after the ETT icon has been added to the PSIP hierarchy. See Adding
ETT Instances beginning on page 3-76 for more information about adding the

ETT icon to the configuration file.

EIT

EIT Time span File Name. PID and table type:

EIT time span EIT - 0 = none ; 7500; table type: 256 [~ |

EIT -1 = none ; 7501; table type: 257
EIT - 2 = none ; 7502; table type: 258
EIT - 3 = none ; ¥503; table type: 259

EIT selection box

0 of
Cancel |

11|

Modify |

Modify All

Remgye

f

Add

Add All

!

The EIT dialog box lists the EIT file associated with each EIT-k (each EIT-k
represents a three hour time span, and the selection box includes four EIT
instances by default). The selection box indicates the file name, PID, and
table type (time span) for each EIT instance included in the configuration
file. The word none appears next to EIT-k instances without an associated

EIT file.
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You can modify, delete, or add EIT instances using one of the command
buttons described in the following list:

Modify. The Modify command button opens another EIT dialog box
with the selected EIT file name shown in the file name field. Use this
button to associate an EIT file with an EIT instance. (See step 2 below.)
Double-clicking an EIT instance in the selection box has the same effect.

Modify All. The Modify All command button opens the PSIP table
editor with all of the EIT files shown in the EIT selection box open and
the first time span displayed (EIT-0). Any changes to the EIT files that
you save in the table editor will be applied to the configuration file after
you apply the changes in the EIT dialog box.

Remove. The Remove command button deletes the selected EIT instance
from the configuration file. (The file remains unchanged on your system
disk.)

Add. The Add command button opens the Add EIT dialog box (see

page 3-71). Using this dialog box you can add another EIT time span to
the configuration file, and specify the PID and table type value for the
new EIT instance. You cannot add a time span that is already specified in
the selection box.

Add All. The Add All command button opens the Add All EIT dialog
box (see page 3-73). Using this dialog box you can add all EIT time
spans at once, provided the file names follow the naming restrictions for
EIT files.

OK. This command button confirms the changes you have made and
closes the dialog box.

Cancel. This command button closes the dialog box without making any
changes to the configuration file.

Associating EIT Table Files. To associate an EIT file with an EIT instance, use the
following procedure:

1. Double-click the EIT icon in the PSIP hierarchy to display the EIT dialog

box.

In the EIT selection box, highlight an EIT instance and click Modify. The
following EIT dialog box is displayed. If no EIT file is currently associated
with the EIT-k instance, none is displayed in the file name field.
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EIT ]|

Ewvent Information Table [EIT] :

File name field ——|none Browse... | Edit |

PID : 7500 Period : |u.5nuunu s

Cancel |

3. Click Browse in the EIT dialog box. This opens the Selection PSIP File
dialog box.

4. Using standard Windows techniques, locate and select Atsc_000.EIT, and
then click OK. This returns you to the EIT dialog box and Atsc_000.EIT is
showing in the file name field.

5. Click Edit to open the Atsc_000.EIT template file in the PSIP table editor.

The EIT template files for the PSIP table editor do not include sections,
events, titles, descriptors, or other EIT elements. You need to modify the
templates files to create a set of EIT that are valid for your configuration file.

6. Modify the file as necessary, and then select Save As from the File menu.

7. Rename the file as abc...nnn.EIT, where abc... are the characters used in the
file name (usually the name of your configuration file without the extension)
and nnn is a three integer designator for the EIT time span index (000
through 127). The three integer designator immediately precedes the file
name extension.

NOTE. This file naming convention allows you to add multiple time spans to your
configuration file using the procedure described on page 3-73. In order to add
more than one EIT or ETT time span at a time, the files need to be named using
the conventions described in step 6, and they must be located in the same
directory. See File Naming Constraints on page 3-111 for more information
about naming EIT and ETT files.

8. Exit the table editor; you are returned to the EIT dialog box.
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9. Select Browse from the EIT dialog box, locate and select the new *.EIT file
in the Selection PSIP File dialog box (in this example, AtscTV_000.EIT),

and then click OK.

10. Click OK again to accept your changes and dismiss the EIT dialog box. The
EIT selection box is updated with the new file for the selected time span.

EIT

11|

EIT Time span File Name. PID and table type:

EIT -0 = AtscTV 000 : 7500; tahle type: 256
EIT -1 = none ; 7501; table type: 257
EIT - 2 = none ; 7502; table type: 258
EIT - 3 = none ; ¥503; table type: 259

New EIT file

Modify

Modify All

Remove

[t

Add

_’ILI Add All

!

Cancel |

11. Repeat steps 1 through 10 for the remaining time spans, selecting the
appropriate time span template files as needed.

12. After you have added all of the time spans required for your configuration
file, click OK to accept your changes, close the dialog box, and return to the

Hierarchic view.
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Adding an EIT Instance. To add EIT instances to the configuration file one at a
time, use the following procedure (if you want to add multiple instances at once,
use the procedure beginning on page 3-73):

1. In the EIT dialog box, click Add. The Add EIT dialog box is displayed with
none showing in the file name field.

AddEIT ]|
Add Event Information Table [EIT] :
(Em Table Type : Izﬁu _ Table
[256:383] type
text
I“'J“'3 Bruwsﬂg. | Edit | box
Period : ||J.5|]uuuu g

Cancel | Period
text box

PID value text
box

Note that the PID value and the Table Type values are already provided.
These default values are inserted based on the number of EIT files already
associated with the EIT icon (for the table type value) and the PID of the
latest EIT-k instance (the PID for new EIT instance is incremented by one).
For example, if your configuration file already has EIT instances for time
spans zero through three, the next EIT instance is EIT-4, and the table type
value for that EIT is 260. If the PID value for EIT-3 is 7503, then the PID
value listed in the text box for the next EIT instance is 7504.

2. Click Browse, select one of the EIT template files from the Selection PSIP
File dialog box, and then click OK.

3. Click Edit in the EIT dialog box and the PSIP table editor opens, displaying
the selected template file.

4. Modify the file as needed, and then select Save As from the File menu.
Name the EIT file using the naming requirements described in File Naming
Constraints on page 3-104. (For example, if you are adding a fifth EIT
instance, name the file newAtsc_004.EIT.)

5. Exit the table editor to return to the Add EIT dialog box with the template
file name showing in the file name field.

6. Click Browse, and then locate and select the new EIT file in the Selection
PSIP File dialog box.

7. Click OK to close the dialog box; the Add EIT dialog box reappears.
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8. Edit the EIT period if necessary, and then click OK to close the Add EIT
dialog box. The EIT selection box is updated showing the new EIT instance
at the bottom of the list.

EIT ]|

EIT Time span File Name. PID and table type:

EIT - 0 = newatsc_000 ; 7500; table type: 256 =] Modify |
EIT - 1 = newAtsc_001 ; 7501; table type: 257

EIT - 2 = newAtsc_002 ; 7502; table type: 258

EIT - 3 = newAtsc 003 ; 7503; table type; 259 :

EIT - 4 = newhAtsc 004 ; 7504; table type: Modify Al |

Remove |

LI _'|;| Add All |
0K | Cancel |

9. Click OK to accept your changes, close the dialog box, and return to the
multiplexer. The new EIT instance is associated to the EIT icon. Note the
text changes to the right of the EIT icon (increased rate and time spans).

B MPEG2 DVE / ATSC Traneport §tream Multiplexer - newhtsc (_[O] I

File Edit Multiplex Wiew Option: Help

Cleflf] A= B =

‘ 0%

IvIultiples Rate

19302658 MBits/s

VET ﬂl
newitsc Bt - Period=0.500000 ¢

ERT

newitsc Bt - Period = 0.500000 ¢

5TT

Fate= 15040001 Ehatsds - 5 tine spans

EIT
Frogram 2 - Start Delay = 0.000000 ¢ - PCE. Petiod = 0.040000 ¢

6. 686344 IVBits/s

From 0.00 5 §| Mobl_060.mp2 - 6000000 Mbitsds - WPEG 2

To15.01s
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Adding Multiple EIT Instances. You can also add all of the time spans you need for
your configuration file at once using the following procedure.

1. In the multiplexer, double-click the EIT icon.

2. Remove all of the instances in the EIT selection box by highlighting each
instance individually and clicking Remove. This does not delete the EIT
files from your system disk. It simply removes those files from your
configuration file.

EIT ]|

EIT Time span File Name. PID and table type:

i

EIT - 0 = none ; 7500; table type: 256
EIT -1 = none ; 7501; table type: 257
EIT - 2 = none ; 7502; table type: 258
EIT - 3 = none ; ¥503; table type: 259

Modify
Modify All

Remove

Add

LI _'I_I Add All
Cancel |

!

3. Click the Add All command button.
4. Click Browse in the Add All dialog box.

5. Select an EIT template file from the Selection PSIP File dialog box, and then
click OK to accept your selection and close the dialog box.

6. Click Edit in the Add All EIT dialog box. The PSIP table editor is opened
with the EIT-0 file displayed (the other EIT times spans are also open in the
table editor, but are not visible).
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7. Save the open time spans (each time span is an EIT file) using the following
procedure:

a. With the first time span displayed (in this example, EIT-0), select
Save As from the File menu.

b. Rename the file using the naming conventions described in File Naming
Constraints on page 3-104 (in this example, newAtsc_000.EIT).

i PSIP Table Editor : C:\MTSZ00ACFG-TRP\newAtsc_000.EIT
Eile Edit Section Timespan Analysis Option Help

Patl Pmtl cat|Mg1|mtt|T\m| Rrt | Eit | stt | Ettl il :l él Q

EIT Secion 1 out of 1 in table Event Information Table
EIT Time Span 0

source id

Sroidl
version number

protocol version

1

Tl | o]

o |
Flﬂﬂ o @ @

c. Click the Next command button on the lower toolbar to display the
second time span.

d. Repeat steps a through c to rename the remaining time spans (EIT-1
through EIT-3) using the naming conventions described in File Naming
Constraints on page 3-104.
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8. Select New from the Time Span menu. The EIT Instance Selection dialog
box is displayed.

EIT instance selection I

EIT selected |4

EIT 000 - 000 to 003 k- 00 day(s) + 00 - 03 h il

EIT 001 - 003 to 006 b - 00 day(s) + 03- 06 h

EIT 002 - 006 to 009 b - 00 day(s) + 06 - 03 h

[EIT 003 - 003 b 12 k- 00 dayf=] +09-12 0
004 - (92 to (150 - [0 da(s|+ 12 - 10k

-l@to M8 k- 00 dayls] + 15 - 18k

EIT 006 - 078 to 021 k- 00 day(=) + 18- 21 h ;I

Dk I Carcel |

9. Select the next time span (in this example, EIT 004), and then click OK.

10. Save the new time span using the naming conventions described in File
Naming Constraints on page 3-104.

11. Repeat steps 8 through 10 for all of the EIT instances you need to create for
your configuration file, and then exit the table editor.

12. In the Add All EIT dialog box, click Browse, and then locate and select one
of the newly named EIT-k instances (you do not have to select the EIT-0
instance).

13. Click OK in the Selection PSIP File dialog box and you are returned to the
Add All EIT dialog box. The Table Type, PID, and Period text boxes show
the default values; these values apply to the EIT-0 instance of the set of EIT
files to which the file showing in the file name field belongs.

pddaniBlr ___________ EH
Add All Event Information Tables [EITs] : Table Type : 756
[296:383]
IC:\MTS2I] MCFG-TRP\newAtsc_001.EIT """"" Browse... I Edit |
PID : |T5I]I] Period : |I].5I]I]I]I]I] s

Of | Cancel |
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14.

15.

16.

17.

Click OK to close the Add All EIT dialog box; you are returned to the EIT
dialog box. The dialog box is updated showing all of the EIT time spans that
you have added.

If one or more instances that you thought you added are not included in the
selection box, ensure that you followed the naming conventions described in
File Naming Constraints on page 3-104, and that the files are all located in
the same directory.

EIT ]|

EIT Time span File Name. PID and table type:

EIT - 0 = newatsc_000 ; 7500; table type: 256 =]
EIT - 1 = newAtsc_001 ; 7501; table type: 257
EIT - 2 = newAtsc_002 ; 7502; table type: 258
EIT - 3 = newAtsc_003 ; 7503; table type: 259 5
EIT - 4 = newhAtsc_004 ; 7504; table type: 260 Modify All
EIT - 5 = newAtsc_005 ; 7505; table twpe: 261
EIT - 6 = newAtsc 006 ; 7506; table type: 262
- 7 = newhtsc 007 ; table

Modify

Remove

[t

Add

0 of
DOK | Cancel |

To edit the EIT period or PID value, click Modify, and then make the
changes in the EIT dialog box that is displayed.

To add EIT elements to, or to modify all all of the EIT instances in the
selection box, click Modify All. All of the EIT instances will be opened in
the PSIP table editor with time span zero displayed. Any changes to the files
that you save in the table editor will be reflected in the configuration file
once you apply the changes in the multiplexer.

Click OK in the EIT dialog box to apply your changes and close the dialog
box. All of the EIT files will be associated with the configuration file.

Adding ETT Instances. Extended text tables (ETT) are optional in the ATSC
environments and are used to provide additional textual information about the
channels and events described in the VCT and EIT. There are two types of ETT:
Channel ETT and Event ETT. The procedures in this section describe how to add
and edit event ETTs to the ATSC environments. For more information about
creating and modifying ETTs, see Using the DVB and PSIP Table Editors
beginning on page 3-93.
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1. Select the PSIP icon, and then click + (or select Add from the Edit menu).

2. In the dialog box displayed, click ETT, and then click OK. The Add ETT

dialog box is displayed.
pddETT  ____@H
Add Extended Text Table [ETT] : Table Type :
A for Channel ETT 512
[512:639] for Event ETT
I“'J“'3 Browse... . | Edit |
i\
PID : {6816 Period :  [0.500000 s
Cancel |

3. Click Browse to display the Selection PSIP File dialog box.
4. Select the event ETT template file, Atsc_001.ETT, and then click OK.

5. Click Edit in the Add ETT dialog box to start the PSIP table editor with the
ETT template file displayed.

6. In the PSIP table editor, select Save As from the File menu and save the
ETT file using the conventions described in File Naming Constraints on
page 3-111.

7. Exit the PSIP table editor and return to the Add EIT dialog box.
8. Click Browse, and then select the ETT file you just created.

9. Edit the Table Type, PID, and period as necessary, and then click OK to
accept your changes and return to the multiplexer. The ETT icon is added to
the PSIP hierarchy and the file you selected is now associated with the ETT
icon.

You can now use the procedures described for adding and editing EIT instances
to modify, add, and delete ETT instances:

®  To modity the table type, PID, or period of an ETT instance, use the
procedure beginning on page 3-67.

®  To add one ETT instance to your configuration file, use the procedure
beginning on page 3-71.

B To add multiple instances to your configuration file, use the procedure
beginning on page 3-73.
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3-78

Tables

The ARIB icon is present in the Multiplexer hierarchy when ISDB-S/ARIB is
selected in the Options menu. To add ISDB-S/ARIB information to your
configuration file, select ISDB-S/ARIB from the Options menu.

To add ARIB table icons to the hierarchy and edit certain configuration file
parameters, use the following procedure:

1.

Select the ARIB icon, and then select + (the Add button). The following
dialog box is displayed. This dialog box allows you to associate a specific
ARIB table file to your configuration file, start the ARIB Table Editor with
the selected file displayed, and set the period for the selected ARIB table.

L

ARIB Table :

none ‘ Browse... | Edit |

Period ! |1|].|]uuuuu s

Cancel |

Click Cancel any time this dialog box is displayed to close the dialog box
without adding items to the hierarchy or changing the configuration file.

If you are working with a new configuration file, the table file name in the
file name field is none. To associate an ARIB file with an ARIB icon in the
hierarchic view, continue with the procedure:

From the table dialog box, click Browse.

Navigate to and select an ARIB table (DCT, DLT, BIT, SDTT, SIT or DIT),
and then select OK. The table type is analyzed; only ARIB tables are
accepted.

To edit the ARIB file indicated in the file name field, click Edit. The ARIB
Table Editor will start with the selected table file displayed.

From the table editor, save the table file under a new name (usually the name
of the configuration file).

NOTE. Be sure that you exit the ARIB table editor before you continue to use the
Multiplexer.

6. Click Browse and select the table file you just created.

7. To change the period of the selected table, edit the Period text box.
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8. After you have made all the changes you want using the dialog box shown in
the previous illustration, click OK.

9. An icon for the table type is added to the Hierarchic view, and the configura-
tion file is updated with the changes you have made.

test BIT - Period =10.000000 ¢
EIT

Setting ARIB Table Periods. To set the periods for the DCT, DLT, SDTT, BIT, SIT
and DIT, use the following procedure.

1. Double click the ARIB icon in the hierarchic view to display the ARIB
Period dialog box.

ARIB Period ]|
Enter the ARIB periods :

Bit ||].5|]|]|]|]|] s

Dct |u.5unuun s

Sdtt ID.1 s

Sit 1 s

Dit II].II]I]l s

[1]4 [ Cancel |

2. Change the period as appropriate and then click OK to accept your changes
and close the dialog box, or click Cancel at any time to close the dialog box
without making any changes to the ARIB periods.
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Adding DLT Tables. Use the following procedure for adding DLT tables to your
configuration file:

1.

Double click the DLT icon in the ARIB hierarchy to display the DLT dialog
box.

DLT HE|

DLT File Name, and PID:

CAMTS30DMCig-TrplARIBitest.DLT ; 10

Modify

[l

Remove

Add

Cancel |

The selection box indicates the file name and PID for each DLT included in
the configuration file. You can modify, delete or add DLT instances using
one of the command buttons described in the following list:

Modify. The modify command button opens another DLT dialog box with
the selected DLT file name in the file name field. Double clicking a DLT in
the list has the same effect.

Remove. The remove command button deletes the selected DLT Table from
the configuration file. (The file remains unchanged on your system disk.)

Add. The Add command button opens the Add DLT dialog box. Using this
dialog box you can add another DLT table to the configuration file, and
specify its PID value.

OK. This command button confirms the changes you have made and closes
the dialog box.

Cancel. This command button closes the dialog box without making any
changes to the configuration file.
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Associating DLT Table Files. To associate an DLT file, use the following proce-
dure:

1. Double click the DLT icon in the ARIB hierarchy to display the DLT dialog
box.

2. Inthe DLT selection box, highlight an DLT Table and click Modify. The
following dialog box is displayed:

DLT HE|

Download Table [DLT] :

C:‘.MTS:}UD\C‘Q—TIP\AR' B\te SLOLT | .......... B 'Dwsc ........... I Edit |

PID : |1u Period : |1n.nuunuu s

0K 3 | Cancel |

3. Click Browse in the DLT dialog box. This opens the Selection ARIB file
dialog box.

4. Using standard Windows techniques, locate and select a DLT file, and then
click OK. This returns you to the DLT dialog box and selected DLT file
name is showing in the file name field.

5. Click Edit to open the DLT file in the ARIB Table Editor.
6. Modify the file as necessary, and select Save As from the file menu.

7. Rename the file (usually the name of your configuration file without the
extension).

8. Exit the ARIB table editor, you are returned to the DLT dialog box.
9. Select Browse from the DLT dialog box, locate and select the new DLT file.

10. Click OK to accept your changes and dismiss the DLT dialog box. The DLT
Selection box is updated with the new file.

11. Repeat steps 1 through 10. After you have added all the DLT tables required
for your configuration file, click OK to accept your changes, close the dialog
box and return to the Hierarchic view.
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Adding a DLT Table. To add DLT tables to the configuration file, use the following
procedure:

1. In the DLT dialog box, click Add. The Add DLT dialog box is displayed
with none showing in the file name field.

Add DLT I

Add Download Table [DLT] :

IC:\MTSBI] MCfg-TrpAARIBAtest DLT Browse... | Edit

PID : |5uu Period : |u.5uuuuu s

oK [ Cancel |

Note that the PID value is already provided. This default value is based on
PID of the latest DLT table (the PID for new DLT table is incremented by
one.)

2. Click Browse. Select one of the DLT files in the Selection ARIB file dialog
box, and then click OK.

3. Click Edit in the ARIB dialog box and the ARIB table editor opens,
displaying the selected template file.

4. Modify the file as needed, and then select Save As from the file menu.

5. Exit the table editor to return to the Add DLT dialog box with the template
file name showing in the file name field.

6. Click Browse, and then locate and select the new DLT file in the Selection
ARIB File dialog box.

7. Click OK to close the dialog box; the Add DLT dialog box reappears.
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8. Edit the DLT period if necessary, and then click OK to close the Add DLT
dialog box. The DLT Selection dialog box is updated showing the new DLT
file at the bottom of the list.

DLT HE|

DLT File Name, and PID:

CAMTS3INMCig-TrplARIBYtest.DLT ;10
CAMTS30M\Cig-Trp\ARIBAtest.DLT ; 500

Modify

[l

Remove

Add

B o

e _|

9. Click OK to accept your changes, close the dialog box, and return to the
multiplexer.

Note the text changes to the right of the DLT icon (increased rate and
number of tables)

1

ARTE
[0 test BIT - Period = 10.000000 5
BIT
DIt | Rate = 37.000795 Kbitsfs - 2 DLT

DLT
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Generating a Multiplex

3-84

Once you have finished creating a configuration file, you may generate the
described multiplex/transport stream by choosing Go from the Multiplex menu
or by clicking the Go button on the toolbar.

Go (generate
a multiplex)

If the configuration file definition is not complete, transport stream generation
does not begin, and a message box appears to indicate the problem. The
multiplex definition is not complete in the following cases:

®m  There is an empty program (a program without an elementary stream).

®m  There is an undefined elementary stream or the multiplexer cannot find the
linked file.

After you have ensured that the configuration file data is valid, supply a file
name for the transport stream file. The default is the current configuration name
with the *.trp extension.

The duration gauge shows the progress of multiplex generation.

Time = 9.204630 = Estirnated Final Time = 15.069502 =
‘ 61%

Eunting Time = 15.069502 ¢

[imes shown are “real” stream times; actual *.trp file generation takes much
b
longer.

®  Time (on the left side of the gauge) indicates the stream time elapsed since
the beginning of the stream; it is equivalent to bits written divided by the
multiplex rate.

m  Estimated Final Time is an estimate of the duration of the entire stream.

®  The percentage shown on the gauge is the current Time (on the left side of
the gauge) divided by the Estimated Final Time (times 100).

B Running Time shows the actual stream duration after generation is complete.

During transport stream file generation, multiplexer commands are disabled
(grayed). Press the ESc key to stop multiplex calculation at any time.
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An Example Configuration File

You can view (and edit) configuration files with a text editing application such as
Notepad. An example of a configuration file is shown below. Each heading is

enclosed in brackets.

[MUX]

CountProg=3

Mux Rate=10.000000
Global time=0.000000
Type of scrambling=0
DVB Option=1

ARIB Option=0
Terrestrial ATSC Option=0
Cable ATSC Option=0
Mega frames Option=0
Dynamic SI Option=0

[PST]

PAT Period=0.010000
PMT Period=0.100000
CAT Period=0.100000
Transport Stream ID=1
NIT PID=16

PID PMT 1=32

PID PMT 2=48

PID PMT 3=64

CAT=0

Nb EMM=0

TSDT=0

[S1]

BAT=1

SDT=1

EIT=1

TDT=1

RST=0

T0T=0

NIT File=C:\MTS300\Cfg-Trp\dvb.NIT
NIT Period=0.500000

BAT File=C:\MTS300\Cfg-Trp\dvb.BAT
BAT Period=0.500000

SDT File=C:\MTS300\Cfg-Trp\dvb.SDT
SDT Period=0.500000

EIT File=C:\MTS300\Cfg-Trp\dvb.EIT
EIT Period=0.500000

DT Start Date=12/31/2000
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TDT Start Time=01:00:00
TDT Period=0.100000

[Prog 1]

Nb Video=1

Nb Audio=1

Nb Data=0

Nb Splice=0

Nb ECM=0

PCR period=0.040000
Starting time=0.000000

[Video Stream 1 Prog 1]
Video file=C:\MTS300\Video\525\Mob1_060.mp2
Rate=6.000000

PES packet size=2048
Initial delay=0.000000
Scrambling=0

0ffset DTS=0.290411
MPEG=2

Profile Level=132

Chroma format=1

vbv size=229376

Nb frames per s=29.969999
Horizontal size=704
Vertical size=480

Stream 1d=224
Picture=1.000000

Sequence header=0
Position SH=0

[Audio Stream 1 Prog 1]
Audio file=C:\MTS300\Audio\10khz.mp2
Rate=0.128000

PES packet size=2048

Initial delay=0.000000
Scrambling=0

O0ffset PTS=0.032000

Layer=2

ID=1

Sampling frequency=48.000000
Protection=1

Mode=3

Nb Slots=384

Standard type=1

Delta_t AU=0.024000

Stream 1d=193
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[Prog 2]

Nb Video=1

Nb Audio=1

Nb Data=0

Nb Splice=0

Nb ECM=0

PCR period=0.040000
Starting time=15.020000

[Video Stream 1 Prog 2]
Video file=C:\MTS300\Video\625\Demo 015.mp2
Rate=1.500000

PES packet size=2048
Initial delay=0.000000
Scrambling=0

Offset DTS=0.691222
MPEG=2

Profile Level=132

Chroma format=1

vbv size=135168

Nb frames per s=25.000000
Horizontal size=352
Vertical size=288

Stream 1d=224
Picture=1.000000

Sequence header=0
Position SH=0

[Audio Stream 1 Prog 2]
Audio file=C:\MTS300\Audio\10khz.mp2
Rate=0.128000

PES packet size=2048

Initial delay=0.000000
Scrambling=0

Offset PTS=0.032000

Layer=2

ID=1

Sampling frequency=48.000000
Protection=1

Mode=3

Nb Slots=384

Standard type=1

Delta_t AU=0.024000

Stream 1d=193

[Prog 3]
Nb Video=1
Nb Audio=1
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Nb Data=0

Nb Splice=0

Nb ECM=0

PCR period=0.040000
Starting time=20.700001

[Video Stream 1 Prog 3]
Video file=C:\MTS300\Video\625\Demo 015.mp2
Rate=1.500000

PES packet size=2048
Initial delay=0.000000
Scrambling=0

Offset DTS=0.691222
MPEG=2

Profile Level=132

Chroma format=1

vbv size=135168

Nb frames per s=25.000000
Horizontal size=352
Vertical size=288

Stream 1d=224
Picture=1.000000

Sequence header=0
Position SH=0

[Audio Stream 1 Prog 3]
Audio file=C:\MTS300\Audio\10khz.mp2
Rate=0.128000

PES packet size=2048

Initial delay=0.000000
Scrambling=0

Offset PTS=0.032000

Layer=2

ID=1

Sampling frequency=48.000000
Protection=1

Mode=3

Nb Slots=384

Standard type=1

Delta_t AU=0.024000

Stream I1d=193
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Using Option CA: Scrambling [ Conditional Access

To create a stream with scrambled components, you must first enable Option CA
and copy the appropriate EMM and ECM sample files onto the computer system
disk. Version 6.0 of the MPEG Test System software includes simple example
files, Sample.emm and Test.ecm in the C:\AMTS300\Cfg-trp directory.

Activating Option CA

If you purchased Option CA with your MPEG Test System, it is already
activated. If you are adding Option CA to a test system, you must perform the
following steps to activate the option:

1. Exit the multiplexer or the MPEG-2 System Analyzer if either application is
running.

2. Double-click the License Manager icon (located in the Tektronix MPEG
Test System program group window) to start the application.

& Tektronix MPEG Test Spstem

File  Edit “iew Help

o

Defemed-Time  Multipleser DvEB T
Analyzer Editc

The Tektronix Software Protection window appears.

"s Tektronix Software Protection == I

To Enable Licensed Software Applications,
Fleaze Enter your General Pazzword.
then Click 0K

Cancel |

3. Consult the password document supplied with your Option CA upgrade kit
and identify the General password. Enter the three 6-character Hexadecimal
numbers of the password in the corresponding window entry fields (lower-
case characters are acceptable) and then click OK. A License message
window appears.
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4. If the password is correct, click OK to acknowledge the message. If you
made an error entering the password, click OK and return to step 3.

When you enter the correct password, Option CA is available the next time you
start the multiplexer or MPEG-2 System Analyzer.

Creating a Stream with Scrambled Components

3-90

Creating a scrambled stream is a five step process:
®  Create a configuration file.

®  Add a CAT to the PSI hierarchy, and designate the scrambling algorithm to
use.

®m  Add an EMM to the CAT, and associate a

®  Add an ECM to each program icon with streams that will be scrambled.
®  Designate which streams

Use the following procedure to create a stream with scrambled components:

1. Create the configuration (.cfg) file with all required tables (PSI/SI/PSIP) and
elementary streams.

2. Select Scrambling from the Options menu and then choose the appropriate
scrambling algorithm (CCETT or DVB) from the resulting Type of
scrambling window. Click OK to confirm the choice and close the window.

Type of scrambling I

Scrambling

' Nane

e~ Algorithm OVE

Ok I LCancel I

3. For conditional access scrambling, add a conditional access table (CAT) and
associated entitlement management messages (EMM):

a. Highlight the PSI hierarchic icon and then click + (Add).

b. Click the CAT option in the dialog box, and a CAT icon is added to the
PSI hierarchy.
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c. Highlight the new CAT icon and then click + (Add) again. An EMM
icon is added below the CAT.

caT

d. Double-click the EMM icon to open an EMM Stream window.

EMM Stream I

File : CAMTS200MCFG-TRMysample.emm Browse... |

CA_system_ID : II]
CA PID : |2I]I]l]

Private Data : Selection |
Rate : Illl ooooo Mbitsfs

Cancel |

e. Click Browse to locate and select an EMM file.

f. After selecting an EMM file, make all necessary changes to the fields in
the EMM Stream dialog box

g. Click OK to accept your changes and close the dialog box, or click
Cancel to close the dialog box without making any changes.

h. Repeat steps a through g as necessary to add all required EMMs.

4. Add an Entitlement Control Message (ECM) to each program that will have
scrambled streams:

a. Highlight the PROG icon of the program and then click + (Add).
b. Select ECM in the resulting Stream to add dialog box.

c. Click OK to confirm the choice and close the window. An ECM icon is
added to the program hierarchy.
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d. Double-click the new ECM icon to display the ECM Stream dialog box.
ECM Stream I
File . CAMTSZ00\CFG-TRPitest.ecm Browse... |
ChA_system_ID : II]
CA_PID : [2000
Private Data : Selection |
Rate : II].1 ooooo Mbits{s
Even control word :  [FF FF FF FF FF FF FF FF
Odd control word : [FF FF FF FF FF FF FF FF
Refreshing period |1 0.0000 sec
e. Click Browse to locate and select an ECM file. You can only select
appropriate file types.
f. When you are finished making changes to the fields in the ECM Stream

dialog box, click OK to accept your choices and close the dialog box.
Click Cancel to close the dialog box without making any changes.

5. Designate the elementary streams to be scrambled:

a.

Double-click the Video, Audio, or Data elementary stream icon (in a
program that now has an ECM) to open the stream selection/configura-
tion window.

In the Stream Selection dialog box, click the Scrambling check box to
designate the elementary stream for scrambling.

¥ Scrambling

Click OK to confirm the selection and close the window. The elemen-
tary stream icon selected for scrambling will be displayed with a blue
padlock scrambling symbol.

Repeat steps 4 and 5 for every elementary stream that is to be scrambled.
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This section describes DVB and PSIP table editor applications. Because the table
editors are similar in design and function, most of the information in this section
applies equally to the MTS300 DVB Table Editor, the MTS300 PSIP Table
Editor., and the MTS300 ARIB Table Editor. The table item parameters for the
DVB and the ATSC table editors are fully described in PSI, DVB SI, and ATSC
PSIP Table Item Parameters beginning on page 3-143.

In this section, you will find procedures for modifying PSI, SI, PSIP, and ARIB
table files by adding, editing, and deleting table items. You will also find
procedures for analyzing the open tables, using the DVB and ATSC table editors,
as you build them in order to create a set of coherent tables.

The information in this sections is organized as described in the following list:

®  The Application Window describes the table editor including descriptions of
the views, menu commands, icons, and toolbar buttons enabled by the table
editors (see page 3-95).

®  Table File Operations describes basic operations such as creating, opening,
saving, and closing table files, and selecting from among the open tables
(see page 3-108).

B Table Sections describes how to create, insert, delete, and move among table
sections and time spans (see page 3-112).

®m  Table Items describes how to add, remove, search for and copy table items
such as streams, services, events, and descriptors (see page 3-116).

®m  Table Analysis describes the table analyses enabled by the table editors and
how to interpret table editor error messages (see page 3-126).

B Global View describes how to use the Global view window. This section also
shows how the associations among selected SI and PSIP tables are managed
(see page 3-132).
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Use the table editors to create and edit the components of the MPEG-2 PSI
(program specific information), DVB SI (service information), ATSC PSIP
(program and system information protocol), and ISDB-S/ARIB (service and
system information) tables listed in Table 3-13. Table 3-13 shows which tables
can be edited in both applications and which tables can be edited in only one of

the table editors.

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. The PAT and CAT
are created and updated dynamically by the multiplexer; PAT and CAT parame-
ters can be edited for configuration files only from within the multiplexer.

Table 3-13: PSI/ Sl / PSIP Tables

All table editors PSIP Table Editor DVB Table Editor ARIB Table Editor
PAT MGT NIT BIT
(Program Allocation (Master Guide Table) | (Network Information | (Broadcaster Informa-
Table) Table) tion Table)
PMT VCT SDT DCT
(Program Map Table) | (Virtual Channel (Service Description | (Download Control
Table) Table) Table)
CAT RRT BAT DLT
(Conditional Access | (Rating Region Table) | (Bouquet Association | (Download Table)
Table) Table)
EIT STT RST SDTT
(Event Information (System Time Table) | (Running Status (Software Download
Table) Table) Trigger Table)
ETT TOT DIT!
(Extended Text Table) | (Time Offset Table) (Discontinuity Infor-
mation Table)
TSDT SIT!
(Transport Stream (Selection Information
Description Table) Table)

1 DVB table

NOTE. The table editors comply with ETSI Draft ETS 300 468 and ATSC
Standard Doc A/65. Please refer to these documents for more details on
parameter values in order to generate correct tables.
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The Application Window
You can access the table editors using one of the following techniques:
®  Use the Windows Start menu.

B Double-click the icons in the Tektronix MPEG Test System program group
window.

B From within the MTS300 MPEG-2 DVB / ATSC / ISDB-S Transport Stream
Multiplexer, click Edit in one of the table selection dialog boxes. This
method helps to ensure correct association of the table and configuration
files.

The figure below shows the default application window with the default PAT
table file displayed. Most parts of the table editor application windows are
similar for all table types. The contents of the Hierarchic and Edit windows vary
depending on the table displayed.

i PSIP Table Editor : new table [ [O0]
Menu bar —— Fil= Edit Section Timespan Analysiz Optien  Help

Upper toolbar —— - Pat| prf cat|mat|cvedmed e [ gt | st [ee | o] =] A @]

PMT Section 1 cut of 3 in table Program Map Section

Hierarchy

window P
_ program number

version number

N b ]
current next indicator
Regis
E currently applicable j

PID 33 PCR PID

PID 36 | AC-3

Fegiz

—EI

Jl I
Lower toolbar —— n E u 3 2 @
Status bar —— |
H_) ———

. - ) Edit window
Section navigation Time span
buttons navigation buttons
(PSIP editor only)
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Hierarchy Window

In the DVB and ATSC table editors, you can also display another window,
separate from the application window, that shows the association between
selected SI and PSIP table files, called the Global view window. See Global
View on page 3-132 for information about displaying and using this table editor
view window.

NOTE. Most of the illustrations used in this section show the MTS300 PSIP Table
Editor in use. Unless otherwise stated, these illustrations can be applied to both

table editors. Significant differences between the two interfaces and descriptions
are indicated in the text and in some cases with separate illustrations.

The Hierarchy window displays the structure of the currently selected table. Add
and delete table items in this view.

Table type Table section
| |

PMT Secdon 1 out of 3 in table =

Beginning of the —->—

table. Prog 1 | Smoot

Main descriptor
_ loop (first loop)

Elementary stream ——

loop (second loop) —E—[

Elementary
stream descriptor
Fezis loop (first nested

loop)

Z
4 | »

The structure of the table sections are depicted as a hierarchy of icons (only one
section is displayed at at time). Each icon represents a logical part of the table
structure. Loops in the table data structures are shown as subordinate parts of the
hierarchy.

You can collapse or expand a table hierarchy by double-clicking an icon that has
subordinate parts. If a parts of a table are collapsed, the icon at the top-level of
the collapsed part of the hierarchy appears three-dimensional. Double-click the
icon to expand the table at that point.
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The following list describes the other features of the Hierarchic view:

®  Table type. An abbreviation for the current table is listed in the top line of
view window.

®m  Table section. Most tables are made up of multiple sections. The top line in
the Hierarchic view indicates which section of the table is currently being
edited. It also indicates how many sections make up the table.

Depending on the table type, the meaning of sections (what they correspond
to in the bitstream syntax) vary. For instance, PAT sections refer to transport
streams; whereas, PMT sections relate to separate programs. For the EIT,
sections relate to different events on specific channels (PSIP) and different
services (DVB). See Table 3-23 on page 3-113 for descriptions of what table
sections represent.

®  Table item icons. Each logical part of a table is associated with an icon that
depicts the part of the table being edited. The type of information being
edited is generally depicted by the icon graphic. See Table 3-22 on
page 3-104 for more information about what each icon in the Hierarchic
view represents.

Edit Window  Use the Edit window to display and edit parameters of the currently selected
table item icon. Add and delete table items in the Hierarchy window.

Table item
name

Il

\
Program Map Section

| v

Parameter name —— program number D ~——— Parameter value text box

wersion number I:I
current next indicator

currently applicable j ~—— Parameter value drop-down
selection box

MTS300 Stream Creation Applications User Manual 3-97



Using the DVB ,PSIP, and ARIB Table Editors

3-98

Menu Commands

The following list describes some of the features of the Edit view:

Table item name. The top line of the window displays the name of the table
item currently being edited, and it changes as you select different icons in the
Hierarchic view.

Parameter name. The parameter name identifies the parameter you are
editing.

Parameter value text box. Each part of a table structure has parameters that
you can edit. Usually, the default value of the parameter is displayed, or it is
zero or left blank. However, since the both the table editor and the MTS300
MPEG-2 DVB / ATSC / ISDB-S Transport Stream Multiplexer can edit the
same file, when you start the table editor from within the multiplexer, some
parameter values are non-default values. For instance, you can set PID
values for some tables from the multiplexer; if you start the table editor with
the edited file after changing the PID values, the changes are reflected in the
Edit view.

Parameter options selection box. Some table parameters can only take a
limited set of values, usually expressed as options. In such cases, choose the
appropriate option from a drop-down selection box, as shown in the previous
illustration. The parameter value text box immediately preceding the
drop-down selection box changes to show the value for the option you have
chosen.

The following section lists the commands available from the Menu bar and
explains their function and use.

File Menu. The File menu (Table 3-14) provides file management commands.
Use it to access the Global View, open new or existing table files, and close the
application.

Table 3-14: Table editor File menu commands

Use To

New Create a new table file.

Open Open an existing table file.

Save Save the current selection to disk.

Save as Save the current selection with a new file name.

Save All Save all open tables to their respective files.

Close Close the currently selected table.

Close All Close all of the open table files (ATSC Table Editor only).
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Table 3-14: Table editor File menu commands (Cont.)

Use To
Global View Show the association between selected NIT, SDT, and EIT table files
(DVB), or the selected VCT, EIT, and ETT table files (ATSC).

Printer Setup Set paper orientation, paper size, and printer.

Print ATSC Table Editor only — Select from one of the following options:
Hierarchical View Print the contents of the Hierarchic view.
Edit View Print the contents of the Edit view.
Global View If displayed, print the contents of the Global view.

Exit Exit (quit) the application.

Below the Exit menu selection is a list of table types that the table editor can
display. When you select one of these table types, the table editor displays the
currently open table. If no table of the selected type is open, a dialog box is
displayed that allows you to create a new file or open an existing table file.

Edit Menu. The Edit menu (Table 3-15) allows you to add and delete items from

the table files.

Table 3-15: Table editor Edit menu commands

Use To

Add Add various items to the table file.

Delete Delete the currently selected item and all its sub-items. Deleted items
are not copied to the Windows clipboard. (The main icon cannot be
deleted.)

Find Complete the dialog boxes to search for section-specific information in
atable. (DVB Table Editor only)

Cut Cut the currently select item and all its sub-items and copy them to
the Windows clipboard. (The main icon cannot be deleted.)

Copy Copy the currently selected item and all available sub-items to the
Windows clipboard. (The main icon cannot be copied to the clipboard.)

Paste Paste the contents of the clipboard at the currently selected location.
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Section Menu. The Section menu (Table 3-16) allows you to navigate the
sections of a table. Each table file can have up to 800 sections. The sections of a
PMT correspond to programs. The sections of an NIT describe the physical
organization of the multiplex (network). The sections of the SDT describe
transport streams. The sections of a BAT describe a bouquet. The sections of the
EIT each describe a service.

Table 3- 16: Table editor Section menu commands

Use To

Next Display the next section.

Previous Display the previous section.

Number Display the entered section number.

New Create a new section with the default values.

Insert Insert a previously saved section (from the Open dialog box) into a
table.

Delete Delete the current section (without warning or recovery).

Time Span menu (PSIP Table Editor only). The PSIP EIT and ETT tables are split
into three-hour time spans. The Time Span menu (Table 3-17) allows you to
create, delete, and navigate time spans.

Table 3-17: Table editor Time Span menu commands

Use To

Next Display the next time span.

Previous Display the previous time span.

Number Display the entered time span.

New Create a new time span with the default values.

Delete Delete the current selection (without warning or recovery).
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Analysis Menu. The Analysis menu (DVB and ATSC table editors only), shown
in Table 3-18, allows you to check the integrity of selected table files.

Table 3-18: Table editor Analysis menu commands

Use To

Consistency Check the open table files for both internal and intra-table consistency
with the standards.

Result Print Send contents of message window to printer.

Option menu (PSIP Table Editor only). The Option menu (Table 3-19) commands
let you switch between ACSII and Hexadecimal formats, and start an MGT
wizard that automates creating a consistent (coherent) master guide table.

Table 3-19: PSIP table editor Option menu commands

Use To

ASCII Display information in ASCII format.

Print Display information in hexadecimal format.

MGT Wizard Start a wizard that automates creating a consistent MGT.

Help Menu. The Help menu (Table 3-20) provides standard Windows and
application-specific information.

Table 3-20: Table editor Help menu commands

Use To

Contents Display the table editor online help contents.

Using Help Display the Using Windows Help.

About... Open the About window and discover version information for the Table

Editor.
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3-102

Command Buttons

The command buttons on the upper and lower toolbars act as shortcuts for
several menu commands. Table 3-21 shows the toolbar command buttons and
briefly describes their functions. Command buttons specific to a table editor are
indicated. A blue dot on a tool type button indicates that a table file of that type
is open in the table editor.

Table 3-21: Toolbar command buttons

Icon |Location Function Equivalent menu command
Upper toolbar Select, create, or open a PAT File: Program Allocation Table
Pat
F'rntI Upper toolbar Select, create, or open a PMT | File: Program Map Table
Ei Upper toolbar Select, create, or open an EIT | File: Event Information Table
Cat Upper toolbar Select, create, or open a CAT | File: Conditional Access Table
it Upper toolbar Select, create, or open an NIT | File: Network Information Table
1 | (pvB)
Gl Upper toolbar Select, create, or open an SDT | File: Service Description Table
(DVB)
Bat Upper toolbar Select, create, or open a BAT | File: Bouquet Association Table
21 | (pve)
Upper toolbar Select, create, or open an RST | File: Running Status Table
Rat
(DVB)
Tot Upper toolbar Select, create, or open a TOT | File: Time Offset Table
(DVB)
To dtI Upper toolbar Select, create, or open a TSDT | File: Transport Stream Descrip-
(DVB) tion Table
M gtI Upper toolbar Select, create, or open an MGT | File: Master Guide Table
(PSIP)
M Upper toolbar Select, create, or open a CVCT | File: Cable Virtual Channel Table
(PSIP)
Tu-ttl Upper toolbar Select, create, or open a TVCT | File: Terrestrial Virtual Channel
(PSIP) Table
Rt I Upper toolbar Select, create, or open an RRT | File: Rating Region Table
(PSIP)
ot I Upper toolbar Select, create, or open an STT | File: System Time Table
(PSIP)
Ett I Upper toolbar Select, create, or open an ETT | File: Extended Text Table
(PSIP)
Ci Upper toolbar Select, create, or open an SIT | File: Extended Text Table
1 | (ARIB)
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Table 3-21: Toolbar command buttons (Cont.)

Icon | Location Function Equivalent menu command
.| | Upper toolbar Select, create, or open a DIT File: Extended Text Table
Dt
(ARIB)
: I Upper toolbar Select, create, or open a BIT File: Extended Text Table
Bit
(ARIB)
o I Upper toolbar Select, create, or open a DCT | File: Extended Text Table
ct
(ARIB)
Upper toolbar Select, create, or open a DLT File: Extended Text Table
Dl
(ARIB)
Co Upper toolbar Select, create, or open an File: Extended Text Table
(ARIB) SDTT
*I Upper toolbar Add an item to the selection Edit: Add
-I Upper toolbar Cut the selected item Edit: Cut
AI Upper toolbar Analyze the table coherence Analysis: Coherence
G I Upper toolbar Access the Global View File: Global View
n Lower toolbar View the previous section Section: Previous
E Lower toolbar View a specific section Section: Number
n Lower toolbar View the next section Section: Next
g Lower toolbar View the previous time span Time Span: Previous
(PSIP)
@ Lower toolbar View a specific time span Time Span: Number
(PSIP)
g Lower toolbar View the next time span Time Span: Next
(PSIP)

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. The PAT and CAT
are created and updated dynamically by the multiplexer; PAT and CAT parame-
ters can be edited for configuration files only from within the multiplexer.
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Table Editor lcons  Table 3-22 lists all of the icons displayed by the table editors, what they
represent, and where they are used in the table editors.

Table 3-22: Table editor icons

Icon

Represents

Fat

Beginning of a Program Allocation Table

Hierarchic view window of both the DVB and PSIP table editors

Pt

Beginning of a Program Map Table
Hierarchic view of both the DVB and PSIP table editors

at

Beginning of a Conditional Access Table
Hierarchic view of both the DVB and PSIP table editors

Nit

Beginning of a Network Information Table

Hierarchic and Global view windows of the DVB table editor

Sdt

Beginning of a Service Descriptor Table

Hierarchic and Global view windows of the DVB table editor

Bat

Beginning of Bouquet Association Table

Hierarchic view window of the DVB table editor

Eit

Beginning of an Event Information Table
Hierarchic and Global view windows of both the DVB and PSIP table editors

Rst

Beginning of a Running Status Table

Hierarchic view window of the DVB table editor

I5dt]

Beginning of a Transport Stream Description Table

Hierarchic view window of the DVB table editor

Tot

Beginning of a Time Offset Table

Hierarchic view window of the DVB table editor

Mgt

Beginning of a Master Guide Table

Hierarchic and Global view windows of the PSIP table editor

T¥Wct

Beginning of a Terrestrial Virtual Channel Table

Hierarchic and Global view windows of the PSIP table editor

C¥Wct

Beginning of Cable Virtual Channel Table

Hierarchic and Global view windows of the PSIP table editor
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Table 3-22: Table editor icons (Cont.)

Icon

Represents

Stt

Beginning of System Time Table

Hierarchic and Global view windows of the PSIP table editor

Rrt

Beginning of a Rating Region Table

Hierarchic and Global view windows of the PSIP table editor

Ett

Beginning of an Extended Text Table

Hierarchic and Global view windows of the PSIP table editor

Sit

Beginning of a Selection Information Table

Hierarchic view window of the ARIB table editor

Dit

Beginning of a Discontinuity Information Table

Hierarchic view window of the ARIB table editor

Bit

Beginning of a Broadcaster Information Table

Hierarchic view window of the ARIB table editor

Beginning of a Download Control Table

Hierarchic view window of the ARIB table editor

Dit

Beginning of a Download Table

Hierarchic view window of the ARIB table editor

Beginning of a Software Download Trigger Table

Hierarchic view window of the ARIB table editor

SIT service ID

Hierarchic view window of the ARIB table editor

BIT broadcaster ID

Hierarchic view window of the ARIB table editor

DCT transport stream ID

Hierarchic view window of the ARIB table editor

DCT maker and model ID

Hierarchic view window of the ARIB table editor

SDTT group ID

Hierarchic view window of the ARIB table editor

SDTT schedule

Hierarchic view window of the ARIB table editor

! H@EHEE R

Beginning of a Title Multiple String Structure

Hierarchic view window of the PSIP table editor
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Table 3-22: Table editor icons (Cont.)

Icon Represents

Ms

Beginning of a Multiple String Structure

Hierarchic view window of the PSIP table editor

String of a Multiple String Structure
Str g p g

Hierarchic view window of the PSIP table editor

Segment of a Multiple String Structure
Sg g p g

Hierarchic view window of the PSIP table editor

Dim| Rating Region Table Dimension
Hierarchic view window of the PSIP table editor

Rating Region Table Dimension Value

Hierarchic view window of the PSIP table editor

P Program

Hierarchic view window of both the DVB and PSIP table editors

T Table definition

Hierarchic view window of the PSIP table editor

Elementary Stream

Es
Hierarchic view window of both the DVB and PSIP table editors
Transport Stream
Ts .y .
Hierarchic and Global view windows of both the DVB and PSIP table editors
C Channel

Hierarchic and Global view windows of the PSIP table editor
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Table 3-22: Table editor icons (Cont.)

Icon

Represents

S

Service

Hierarchic and Global view windows of the DVB table editor

Event

Hierarchic and Global view windows of both the DVB and PSIP table editors

Descriptor

Hierarchic view window of both the DVB and PSIP table editor

Subdescriptor

Hierarchic view window of both the DVB and PSIP table editor

A television service

Global view window of the DVB table editor

Analog television

Global view window of the PSIP table editor

Digital television

Global view window of the PSIP table editor

A radio service

Global view window of both the DVB and PSIP table editor

A teletext service

Global view window of the DVB table editor

Data broadcast

Global view window of the PSIP table editor
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Table File Operations

Creating a New Table

3-108

Table descriptions are contained in individual files. Only one table file of a given
type can be open at a time.

Some tables, for instance the PAT, PMT, and NIT, are generated automatically
and dynamically managed when you create a configuration file using the
MTS300 MPEG-2 DVB / ATSC / ISDB-S Transport Stream Multiplexer. If you
open these tables in a table editor from the multiplexer, many of the table
elements and parameter values are completed for you. This is a very good way to
create coherent tables for an existing set of programs and elementary streams in a
multiplex. Other tables tables must be built from scratch or from a template.

To create a new table without using a template file, use the following procedure:

1. Click the New button on the Upper toolbar or select New from the File
menu. The Table Type dialog box is displayed.

T able Type I

—MPEG 2 P51 Table

 PAT AT

ATSC P3IF Table

& MGT

57T

© CWCT
) TWCT

" RRT
CEIT
C ETT

[ o 1]

Cancel

2. Click the option for the type of table you want to create, and then click OK.

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. The PAT and CAT
are created and updated dynamically by the multiplexer; PAT and CAT parame-
ters can be edited for configuration files only from within the multiplexer.
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If a table of the selected type is open, the table editor automatically closes it
unless you have changed the table since it was last saved. If there are unsaved
changes, the Save Table dialog box is displayed. Choose one of the following
options:

®m  Save, to save the open table. (If the file is untitled, the Save as dialog box is
displayed.)

B No, to close the current table file without saving the changes.

B (Cancel, to quit the dialog box and return to the open table.

Opening an Existing Table  To open an existing table file, use the following procedure:
1. Select Open from the File menu. The Table Type dialog box is displayed.

2. Select the type of table you want to open, and then click OK. A standard
Windows Open dialog box is displayed.

3. Navigate to and select the table file you want to open, and then click OK.

The selected file is displayed in the Hierarchy and Edit windows.

Saving Tables  The Save, Save As, and Close commands are functionally identical to the other
Windows File menu commands. The table editors also have a Save All command
that lets you save all open table files in one operation. The PSIP editor also has a
Close all command that allows you to close all saved table files in one operation.

Save. The Save command saves the current table file. If the current table file is
untitled, then the Save As dialog box is automatically displayed.

Save As. Choose the Save As command to save a table file under a new name.
The Save As dialog box appears. Navigate to the appropriate directory and select
or enter a new name in the File Name text box. The correct extension for the
table type is added automatically to the file name.

NOTE. The table editors require correct file name extensions. Do not use
different extensions.
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Save All. The Save All command allows you to save all open table files at the
same time. If any of the files are untitled, the Save As dialog box opens.

®m  Save, to save the open table. (If the file is untitled, the Save as dialog box is
displayed.)

B No, to close the current table file without saving the changes.
B (Cancel, to quit the dialog box and return to the open table.

After you name the file, the application continues saving the remaining files.

Close. The Close command closes the current table file window, but it does not
close the application.

The Save Table dialog box appears if the table file has unsaved changes or if it is
currently untitled. Choose one of the following:

®  Save, to save the open table. (If the file is untitled, the Save as dialog box is
displayed.)

B No, to close the current table file without saving the changes.

B (Cancel, to quit the dialog box and return to the open table.

Close All (PSIP and ARIB editors only). The Close All command allows you to
close all open table files at the same time. (The Close command closes the
displayed file only.)

If any of the files are untitled or have unsaved changes, the Save Table dialog
box opens. Make one of the following choices:

®  Save, to save the open table. (If the file is untitled, the Save as dialog box is
displayed.)

B No, to close the current table file without saving the changes.
B (Cancel, to quit the dialog box and return to the open table.

After you save a file, the application continues closing the remaining files.
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File Naming Constraints  There are special naming constraints for the PSIP EIT and ETT. These files are
divided in multiple time spans, and the file name must be formatted consistently
using the following method:

abc...111.exx
Where:

®  abc... stands for the letters in the file name (usually the name of the
configuration file used by the multiplexer).

m  ]]] stands for the time span index [000 — 127] for the EIT and [000 — 128]
for the ETT. The value 128 is reserved for the channel ETT.

B exx stands for the appropriate file name extension for the EIT and ETT.

The following list illustrates the file naming constraints on the EIT and ETT. In
these examples fest indicates the name of a configuration file.

B (est000.eit indicates an EIT file for time span zero
B (est012.eit indicates an EIT file for time span twelve
B (est020.ett indicates an ETT file for time span twenty

B fest0128.ett indicates a channel ETT file

Selecting Among  You can have one of each table type open simultaneously in the table editors.
Open Tables = However you can display only one of the open tables at a time. To display an
open table, click the command button that corresponds to the desired table type
or select the type of table from the list of table types at the bottom of the File
menu. The selected open table is displayed in the Hierarchic view window.
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Creating an MGT  In ATSC environments, the MGT identifies all of the table types, table PIDs,
Automatically version numbers, and table sizes for the VCT, EIT, ETT, RRT, and private tables
in the multiplex. To automatically create an MGT based on the open table files in
the PSIP Table Editor, use the following procedure:

1. Select MGT Wizard from the Options menu. The MGT Wizard dialog box

is displayed.
MiTwWiad R

Thiz “izard creates & compliant MGT table
uzing the table which are currently load

Input the First PID for the
automatic PID allocation in the
MGT creation processing

FID |?500 [0-5191]

Cancel |

2. Click OK to use the PID values suggested by the wizard, or enter a new
starting table item PID in the PID text box, and then click OK.

After you click OK, the wizard builds the appropriate MGT table items and
correctly assigns the table type, PID, version, and size parameters for each
table open in the table editor, except for the STT and RRT.

3. Save the MGT.

Table Sections

Most table files are composed of multiple sections: Depending on the table type,
sections describe or correspond to different MPEG or network items:

®  The sections of a PMT correspond to programs.

®  The sections of the SDT describe transport streams, as do the sections of the
TVCT and CVCT.

®m  The sections of a BAT describe a bouquet (or collection of services).

®m  The sections of the EIT each describe a service (DVB), or an event or
collection of events for a virtual channel (ATSC).

Table 3-23 briefly describes what a section describes or corresponds to for each
PSI, SI, and PSIP table type displayed by the table editors. It also lists how
many sections each table file can have. (See the ISDB-S/ARIB standards
documents for similar information for the ARIB tables.)
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Table 3-23: Table sections

Table Number of sections Sections describe/correspond to

PAT 1 to 256 A transport stream

PMT 1t020 A program

CAT 110 256 A conditional access system (or collection of systems)

NIT 1 to 256 The organization of the multiplex on a network

EIT 110 128 (at least four A service (collection of events) (Sl) or

for ATSC environments) | Events for a virtual channel defined in the VCT (PSIP)

BAT 110 256 A collection of services marketed together

SDT 110 256 Services for a specific transport stream 1D

TSDT 110 256 A description of services carried on a specific transport
stream

RST 1 to 256 A transport stream

TOT Usually 11 A local time offset (relative to UTC)

MGT Usually 11 The PSIP tables in the configuration file (except for the
STT and RRT)

VCT 1 to 256 A transport stream

RRT Usually 11 A rating region (systems are different by region)

STT Usually 11 The UTC time reference

ETT 110 256 An extended text message describing a channel (channel

ETT) or an event (event ETT)

1 These tables are usually transmitted as one section. However, multiple sections can
be created and edited in the table editors.

This rest of this section describes how to create and delete table file sections, and
how to move among the sections of a table file.

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. PAT and CAT
parameters can be edited for a configuration file only from within the multi-

plexer.
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Creating, Inserting, and
Deleting Table Sections

3-114

/N

Use the Section menu commands New, Insert, and Delete to add and delete table
sections to the displayed table file.

New. Use the New menu selection to create a new table section.

Newly created sections become the last section in the displayed table, and the
Hierarchical view changes to display the new, last section in the table. For
example, if the current section is Section 4 of 6 in the table, and you then select
New from the Section menu, the display will change to Section 7 of 7 in the
table. The new section contains only the default information for that table type.

Insert. The Insert command adds an existing file, as a new section (or sections) to
the end of a table. Use the following procedure:

1. Select Insert from the Section menu. The Open dialog box is displayed.
2. Navigate to and select the desired file, and then click OK.

Inserted table file sections are appended to the current table, and the display
changes to show the last table section of the new file. For example, if the current
section is Section 4 of 6 in the table and you insert a table file that has four
sections, the display will change to Section 10 of 10 in the table. (The table file
you selected to insert remains unchanged.)

Delete. The Delete command removes the currently displayed section. If the
deleted section is a middle section, the sections that follow are re-numbered
appropriately.

CAUTION. Sections are deleted without confirmation. You cannot recover deleted
sections.

Moving Among Table
Sections

Use the Section menu commands Next, Previous, and Number (and the
command buttons on the Lower toolbar of the same name) to move among table
sections. (Use the left-most set of command buttons for navigating table sections
in the PSIP table editor.)

Next. Choose the Next command (or click the Next command button) to display
the next section of the table file.

If the last section is currently displayed, you receive a message indicating that
the current section is the last section in the table, and the application continues to
display the current section.
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Previous. To display the previous section of the current table file, select Previous
from the Section menu (or click the Previous command button).

If the first section is currently displayed, you receive an error message indicating
that the current section is the first section in the table, and the application
continues to display the current section.

Number. Use the Number command button (or menu selection) to display a
section of a table that is not within a few Next or Previous button clicks. To
display a specific table section, click the Number command button (or select
Number from the Section menu). The Section Number dialog box appears.

Section Number. .. I

Section Number [1..12] :

—

Cancel I

Enter the desired section number in the text box and click OK. If you enter a
section number that is beyond the range, the last available section is displayed.

Creating, Deleting,and  In ATSC environments, EIT and ETT table files represent specific three-hour
Moving Among  time spans. When these files are displayed, the Time Span menu selections are
Time Spans active. These menu selections are identical to those described for creating,
deleting, and moving among table sections.

The command buttons for navigating time spans are the right-most set of buttons
on the lower toolbar of the PSIP table editor. See the illustration on page 3-95.
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Table Iltems

3-116

Often, table files are started from templates; for example, the table template files
provided on the CD-ROM that ships with the Tektronix MTS300 MPEG Test
System applications. However, to create the files you need to build transport
streams with complex associations, you need to add table items to your table
sections. This section describes the techniques you use to add and modify these
items in the Hierarchic view.

The term table items refers any of the following table elements:
®  Transport streams

®  Programs

®  Flementary streams

B Descriptors

®  Events

®  Services

m  Titles

®  Messages

Once added, icons appear in the Hierarchic view window that represent these
items. To these items, you can often add other items.

For PSI, SI, and PSIP tables to be valid and coherent, you need to edit the table
and item parameters in the Edit view window. The following sections provide
the information you need about the specific fields and values for table items in
order to create valid and coherent tables:

®m  PSI and SI Table Item Parameters, beginning on page 3-143

®m  PSIP Table Item Parameters, beginning on page 3-155
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Adding Table ltems

To add an item to a table section, use the following procedure:
1. Select the Hierarchic view icon to which you want to add a table item.

2. Select Add from the Edit menu, or click the + command button on the upper
tool bar.

If there is only one appropriate type of item, that item is automatically
added. Otherwise, the Add dialog box shown in the following illustration is
displayed. This dialog box allows you to specify the type of item to add.
Add ]|

& Elementam ste am

" Descripkar

Cancel |

Awvailable items listed in the Add dialog box depend on the table type and
insertion point. Table 3-24 on page 3-118 describes the choices available at
the table icon level.

3. [If the Add dialog box is displayed, select the appropriate option, and then
click OK. The item selected will be added to the table hierarchy. Click
Cancel at any time to close the dialog box without making changes to the
hierarchy.

If you are adding a descriptor, the Descriptors Selection dialog box is

displayed. This dialog box is represented by the following illustration.

Descriptors Selection I

Descriptors List: Selected Descriptors ©

video_shream

audio_stream

hierarchy > Add > |
tegistration

data_ztream_aligrment
target_back ground_gnd

id ind
&eo'wm o < Remove <|

150_629 language ;I

LCancel |
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3-118

See Adding Descriptors on page 3-122 for more information about adding
descriptors to tables and table items.

Table 3-24: Items added to table sections

Selected icon

Items that can be added

PAT Programs

PMT An elementary stream or a descriptor
NIT A transport stream or a descriptor
BAT A transport stream or a descriptor
SDT A service

EIT An event (DVB) or a time span (PSIP)
RST An event

TOT A local time descriptor

TSDT A descriptor

VCT A channel or a descriptor

MGT A table or a descriptor

RRT A dimension, rating region name, or descriptor
ETT A message

STT A descriptor

CAT A conditional access system

SIT A service or a descriptor

pm | -----

BIT A broadcaster or descriptor

DCT A transport stream

por | -----

SDTT An SDTT group

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. The PAT and CAT
are created and updated dynamically by the multiplexer; PAT and CAT parame-
ters can be edited for configuration files only from within the multiplexer.
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You can add items listed in Table 3-25 at the stream, event, or service level.

Table 3-25: Items added to other table items

Icon

ltems

Transport stream

Another transport stream or a descriptor

Program Another program

Elementary stream Another elementary stream or a descriptor
Channel Another channel or a descriptor

Table Another table or a descriptor

Service Another service or a descriptor

Event (EIT) Another event or a descriptor

Event (RST) Another event

Message/Title/Name | A string

String A segment

Segment Another segment

Dimension (RRT) A dimension name or a value

Broadcaster (BIT) A descriptor

SDTT group SDTT schedule

Descriptor and Sub- Other descriptors, sub-descriptors, and/or sub-sub-descriptors
Descriptor

When you add an item to an icon that does not represent the beginning of a table,
the item icon is added “in parallel” to the existing item. When you add a
descriptor, the descriptor icon is added to the right of the item.

Stream selected,
stream added
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At the descriptor level, you can add another (parallel) descriptor. You can also
add a subdescriptor to some descriptor types (refer to PSI, DVB SI, and ATSC
PSIP Table Item Parameters, beginning on page 3-143).

=iy —
'3 =Bl Bo

Descriptor selected, Descriptor selected,
descriptor added subdescriptor added

At the subdescriptor level, you can add another parallel subdescriptor. In certain
cases, you can also add a sub-subdescriptor.

mEE

oD EED

Subdescriptor selected, Subdescriptor selected,
subdescriptor added sub-subdescriptor added

Adding a Stream, = When you add a transport stream, service, event, or conditional access to a table,
Service, or Event  the icon is placed immediately in the hierarchy. When you choose to add an
elementary stream to a PMT, the following warning window appears.

Add Elementary Stream =
@ ‘Warning, modify Elementary stream can produce incoherence in the multiplexer.

Do you really want to add this Elementany stream?

NOTE. Because it is likely to produce incoherence in the configuration file and
between tables, do not add or delete elementary streams when you start the table
editor from the MTS300 MPEG-2 DVB | ATSC |/ ISDB-S Transport Stream
Multiplexer.

3-120 MTS300 Stream Creation Applications User Manual



Using the DVB ,PSIP, and ARIB Table Editors

After you add a new item, select the icon and enter the appropriate values in the
Edit window text boxes (to the right of the Hierarchic view window).

| v
| v

PMT Secton 2 out of 8 in table Program Map Section Stream Type

Prigy 2 avsam C—

Proz 3 | Smaot DrOp-dOWn
IITU—T|ISO,-'IEC reserved j<—_ — selection box
I~

clemenory D T J—t- Tenbor
1o

BID 58 user

PIDQ
b b
4 | » 4 | »

There are two types of Edit view fields you can modify: drop-down selection
boxes and text boxes.

Drop-down selection boxes allow you to select from a list of options available
when you click the W button to the right of the drop-down box. After you make
your selection, the text field immediately above it automatically changes to the
appropriate value.

Text boxes take alpha-numeric characters. In the PSIP Table Editor you can
toggle the input format for some parameters between ASCII and hexadecimal
(select the appropriate option from the Options menu).

See the following sections for more information about the various stream,
service, and event parameters.

®m  PSI, DVB SI, and ATSC PSIP Table Item Parameters, beginning on
page 3-143

®m  PSIP Table Item Parameters, beginning on page 3-155
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Adding Descriptors  Use the following procedure to add descriptors to a table item:

1. Select a Descriptor in an Add dialog box, and then click OK. The Descrip-

tors Selection dialog box is displayed.

Descriptors Selection

Descriptors List:

video_shream
audio_stream
hierarchy
tegistration
data_ztream_aligrment
target_back ground_gnd
video_window

L
150_629 language ;I

> Add > |
< Hemo\-’e<|

Selected Descriptors ©

LCancel |

|

2. Select the type of descriptor you want to add from the List of Descriptors
drop-down selection box.

3. Click Add. The descriptor name appears in the Descriptors Selected list.

4. Repeat steps 2 and 3 until the Descriptors Selected field lists all the
descriptors you want to add to the selected table item.

In the PSIP Table Editor, you can select multiple descriptors using the Shift

and Control keys.

S. Click OK to add the selected descriptors to the table and hierarchy. Click
Cancel to close the dialog box without adding any descriptors.
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6. Select the descriptor icons one at a time and enter the appropriate informa-
tion in the Edit window text boxes.

Selected
descriptor
|

il

TWWT Section 1 out of 2 ill table

Ser

T= 12

Ch 50-1

fcRoR >

Ch 50-2 Sardi

[cH>

Th 50-3  Serwi

Service Location Descriptor Element <«——

stream type 129

Audio Dolby AC-3 R
elementary PID

180 639 language code

— Table item name

Drop-down
| selection box

— Text box
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There are two types of Edit view fields you can modify: drop-down selection

boxes and text boxes.

Drop-down selection boxes allow you to select from a list of options available
when you click the W button to the right of the drop-down box. After you make
your selection, the text field immediately above it automatically changes to the

appropriate value.

Text boxes take alpha-numeric characters. In the PSIP Table Editor you can
toggle the input format for some parameters between ASCII and hexadecimal
(select the appropriate option from the Options menu).

See the following sections for more information about the descriptor parameters.

®m  PSI, DVB SI, and ATSC PSIP Table Item Parameters, beginning on

page 3-143

®m  PSIP Table Item Parameters, beginning on page 3-155
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Removing, Copying, and

3-124

Pasting Table ltems

Use the Delete, Cut, Copy, and Paste commands of the Edit menu to edit table
sections.

Delete. The Delete command (Del key) removes the selected item and any items
below it in the hierarchy display. The icons that represent the file type cannot be
deleted. The delete command does not place removed items onto the clipboard.

Cut. The Cut command (CTRL-x) is identical to the Delete command except that
cut items are placed on the clipboard. They can then be pasted back in the table
file at the same or a different location.

Copy. The Copy command (CTRL-c) copies the currently selected item to the
clipboard. It is then available to paste at different locations. All items below the
selected item on the hierarchy are also copied to the clipboard.

NOTE. To copy the entire table, use the File menu Save As command and save the
table file under a different name.

Paste. The paste command (CTRL-v) adds the contents of the clipboard to the
selected icon in the table file. If the top-level item being pasted is at the same
level as the selected icon, the item(s) are inserted immediately below the selected
icon.
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Searching for Table ltems  This command is part of the DVB Table Editor Edit menu. Use it to search for
(Find)  section-specific information in a table.

1. In an open section, select Find from the Edit menu. A Find dialog box
appears.

2. Complete the requested section information and click OK.

The Find dialog box contents vary depending on the type of section you are
searching.

Learning More About PSI,  PSI tables are defined in the ISO/IEC 13818-1 international standard. This
Sl, PSIP, and ISDB-S/ARIB  standard is included in the Tektronix MTS300 MPEG Test System as a Windows
Table ltems  help file. To open the file, double-click the MPEG-2 Help icon in the Tektronix
MPEG Test System program group window.

You can also refer to ISO/IEC 13818-2 for additional information about video
encoding or ISO/IEC 13818-3 for information about audio encoding. These
publications are available through the ISO (International Organization for
Standardization.

SI tables and descriptors are defined in ETS 300 468. PSIP tables and descriptors
are defined in ATSC Document A/65. Use these documents to learn more about
tables and descriptors for DVB and ATSC environments.

Refer to the following ARIB (Association of Radio Industries and Business) and
ITU-R (International Telecommunications Union) standards for more informa-
tion about ISDB-S and ARIB transport stream elements:

®  ARIB STD-B10 (1.2), 1999, Service Information for Digital Broadcasting
System

®  ARIB STD-B16 (1.1), 1999, Digital Receiver Commonly Used for Digital
Satellite Broadcasting Services Using Communication Satellite

®  ARIB STD-B20 (1.1), Digital Broadcasting System and Related Operation-
al Guidelines for Broadcasting Satellites

®  [TU-R BO. 1408, Transmission System for Advanced Multimedia Services
Provided by Integrated Services Digital Broadcasting in A Broadcasting
Satellite Channel,
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Table Analysis

Using the DVB and ATSC table editors, you can easily check the open tables for
conformance to the relevant standard. During an analysis, the table editors check
all open table files for consistency/coherence both within a table file (called
intra-analyses) and between the open table files (called inter-analyses).

NOTE. The information in this section does not apply to the ARIB Table Editor.

This section provides the following information:
®  Performing Consistency/Coherence Analyses (this page)
®  Using the Error Message Window (page 3-128)

m  [nterpreting Error Messages (page 3-130)

Performing Table  The table editors use slightly different terminology for the analyses performed,
Analyses  but they both perform similar functions:

m  In the MTS300 PSIP Table Editor, the menu selection that initiates an
analysis is Consistency from the Analysis menu.

m  In the MTS300 DVB Table Editor, the menu selection that initiates an
analysis is Coherence from the Analysis menu.

The procedure for performing an analysis is slightly different for the DVB and
PSIP table editors. To perform an analysis on all open tables using the PSIP table
editor, use the following procedure; to perform an analysis using the DVB table
editor, skip steps 3 and 4.

1. Save all open tables by selecting Save All from the File menu (see Save All
on page 3-110).
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2. Click A on the Upper toolbar, or select Consistency from the Analysis menu
(for the DVB table editor, select Coherence). The Analysis Parameters
dialog box is displayed.

Analysis Parameters I

T o perform the analysis some information are
required...

Tranzport Stream d I:

— Tupe of Broadcast

& Termestrial

" Cable

0K I Cancel

3. Enter the transport stream ID for the tables you want to analyze in the
Transport Stream ID text box. If you do not know the value of the transport
stream ID, leave it at zero.

4. Select either the Terrestrial or Cable option in the Types of Broadcast group,
and then click OK to close the dialog box and begin the analyses. Click
Cancel to close the dialog box without performing any analyses.

After you click OK, the message window is displayed, showing the error
messages resulting from both the intra-analyses (within table file analyses)
and inter-analyses (between table files analyses). The last inter-analysis error
message is highlighted.

You can resize and position the message window as necessary to make the error
messages easier to read.

[(GiMessages ________________________mmg|
- TYCT analysis : ~I

Error TYCT 50 [Tid 200 Tsid 12 5n 0¥n 0] LO : Service Location descriptor not present [C_PSIP_TVCT
Error TWCT 50 ([Tid 200 Tsid 12 5n 0¥n 0] L1 : Service Location descriptor not present [C_PSIP_TVCT
- RRT analysis :

- EIT-0 analysis :

- EIT-1 analysis :

- EIT-2 analysis :

- EIT-3 analysis :

- 5TT analysis !

- PMT analysis :

YWarning PMT 50 [Tid 2 Pn 2 5n 0¥n 0] L1 : Missing AC3 Audio descriptor for this audio elementary =
*waEE INTER ANALYSIS ==

‘Error MGT S0 [Tid 199 TidExt 0 Sn 0 ¥n 0] LD : Total length of the defined table 'TYCT with current nejg

2

Intra-analyses are performed first, and, if the analyses generates many messages,
you may need to scroll up in the message window to see the beginning of the
intra-analyses messages.
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NOTE. The PSIP Table Editor does not check the program paradigm and service
location descriptors within the VCT.

Using the Error Message  The error message window list errors and warnings that result from performing
Window table analyses on the open tables in the table editor. This message window is
interactive and allows you to display the nonconforming table item directly from
the Message window. Use the following procedure to display the table file and
item with the indicated error:

1. Perform an analysis on the open tables in the table editor. (See Performing
Table Analyses on page 3-126.)

2. If the analysis reports any errors, double-click on an error listed in the
message window.

The table and item (such as a stream, event, service, or descriptor) that
contains the error is displayed in the Hierarchic and Edit view windows.

The hierarchy of the appropriate table section appears in the Hierarchy
window with the nonconforming table or table item highlighted. For
instance, in the following illustration the AC-3 audio descriptor needs to be
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added to the elementary stream, and the relevant icon is highlighted in the
Hierarchic view.

" PSIP Table Editor : C:\Mte200\CFG-TRPsnew.PMT

File Edit Section Timespan Analpsis Option Help
culemfcalmaloefredme[en[[ze| %) = A] g

PMT Section 1 out of 2 in table Program Map Section Stream Type

gy > sveam e

Prog 2 | Smoot
Audio Dolby AC-3 -

-1
elementary PID
Regis

5

BID 33 Data

Table item with E

selected error PID 36 Regis

= Messages ] I

- TWCT analysis : ~l
Error TVCT S0 [Tid 200 Teid 12 Sn 0 VWn 0] LO : Service Location descriptor not present [C_PSIP_TVCT
Error TYCT 50 [Tid 200 Tsid 12 Sn 0%n 0] L1 : Service Location descriptor not present [C_PSIP_TVCT
- RRT analysis :
- EIT-0 analysis :

Kl
l - EIT-1 analysis :
|

- EIT-2 analysis :
- EIT-3 analysis :
- 5TT analysis :
- PMT analysis :

*3x% INTER ANALY'SIS = |
Error MGT 50 [Tid 199 TidExt 0 Sn 0 ¥n O] LO : Total length of the defined table 'TYCT with current_ne -

4] | _'l_J

3. Correct the error(s) by adding the indicated table item or editing the
parameter value in the Edit window, and then rerun the analysis to check the
corrections. Often, correcting one value removes multiple error messages
from the Message window.

You may need to scroll up or down in the Edit view window to locate the
parameter name and text box in order to edit it.

You can print the contents of the message window by selecting Print from the
Analysis menu. Use the resulting Print dialog box to select the printer and print
the error messages.
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Interpreting Error
Messages

analysis

Type of error —»
message

=R INTRA ANALYSIS

- TWCT ayalysis :

Error TWCT 50 [Tid 200 Tsid 12 5n 0¥n 0] LO : Service Location descriptor not present [C_PSIP_TVCT_001]
Error TVWCT 50 [Tid 200 Tsid 12 Sn 0¥n 0] L1 : Service Location descriptor not present [C_PSIP_TYCT_001]
- RRT analysis :

- EIT-0 analysis :

- EIT-1 analysis :

- EIT-2 analysis :

- EIT-3 analysis :

- ETT-0 analysis :

- 5TT analysis :

- PMT analysis :

=5 INTER ANALYS|S =+
‘Error ETT-0 S0 [Tid 204 TidExt 0 Sn 0 ¥n 0] : There is an ETM id [source id 3, event id 1] in ETT-0 but EIT-0

1] | |

The error messages displayed in the Message window have certain characteristics
that will help you locate the item in error and correct the problem. These
characteristics are shown in the following illustration.

Table type Error message header Error message ID
and section (location of error) Error text (if present)

3-130

Table Analysis Types. The table editors perform the following types of analyses
on all of the open table files in the table editor:

®  [Intra-analyses check each open table file value and structure for coherence to
the appropriate standard. For example, when required AC-3 descriptor is not
found in a section of the PMT, the error is an intra-analysis error.

®  Inter-analyses check the open table files for consistency between table files.
For example, if an MGT defines the length of an EIT-0 table that is different
from the actual length of the table, the error is an inter-analysis error.

Type of Error Message, Table Type, and Section. The first part of an error lists the
type of error reported on that line. The table editors report two types of errors.
The differences relate to the different error levels of ETR 290:

B Error messages relate to level one and two errors. The DVB Table Editor
reports only one error per analysis (it stops upon encountering an error).

®  Warning messages relate to level three errors.

Immediately following the type of error is the table type and the table section in
which the error is found.
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Error Message Headers. The error message header identifies the location of the
error. Each header uses a prefix described in Table 3-26 to identity a table, item,
or section. The text following the prefix uniquely identifies that part of the table
item with an error.

Table 3-26: Table editor error prefixes

Prefix! | Meaning

S% Section number (outside of the square brackets)

L% Loop number in section

FDL First descriptor loop

D% Descriptor number in loop

Nid% The network_id parameter
Tid% The table_id parameter
Tsid% | The transport_stream_id parameter

Sid% The service_id parameter

Onid% | The original_network_id parameter

Eid% The event_id parameter
Bid% The bouquet_id parameter

Pn% The program_number parameter

Sn% The section_number parameter

Vn% The version_number parameter
1 Numeric values replace the % in the error messages

Error text. The text of the error messages provide some clue as to the reason for
the error, and often the solution is obvious. However, when you need more
information on a specific error message, use the online help to access the topic
that corresponds to the error message. (See Online Help for the PSIP Table
Editor Error Messages and Online Help for the DVB Table Editor Error
Messages on page 3-131.)

Error Message IDs. The PSIP Table Editor also uses an error message ID that will
help you locate a specific error message description in the online help. See PSIP
Table Editor error message online help below to learn how to use this

message ID.

Online Help for the PSIP Table Editor Error Messages. Use the following procedure
to display online help for PSIP Table Editor error messages:

1. Scroll the error message window to the right and note the error message ID.
(The error message ID will look similar to [A_ PSI_PRPA 001].)
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Global View

3-132

2. Select Contents from the Help menu.

3. From the Contents tab, double-click the Consistency analysis book, and
then open the Analysis messages book. The books are organized by type of
message, which relate to the first letter in the error message ID as indicated
in the following list:

B A. Messages about the constraints on MPEG?2
® B, Messages about the PSIP requirements
m  C. Messages about the PSIP constraints

m  D. Messages about the compliance between PSIP and MPEG2

The last book, General messages, provides descriptions and possible
solutions for error messages without error message IDs.

4. Open the appropriate book, and then select the appropriate error message ID.
Error message IDs are organized alpha-numerically in each book.

Online Help for the DVB Table Editor Error Messages. The DVB Table Editor
analysis messages are displayed in the format header : message. Also, two
types of messages are displayed in the DVB Table Editor message window:
Warnings and Errors. The analysis stops when an Error is encountered. Use the
following procedure to display online help for Warning and Error messages in
the DVB Table Editor.

1. Select Contents from the Help menu.

2. From the Contents tab, double-click the DVB SI & PSI Table Editor book,
and then the Table editor functionalities.

3. Open the Analysis messages book and then select the topic related to the type
of error message listed in the Message window: Error or Warning.

The Global View window is a separate window that shows the association
between selected SI and PSIP table files. Not all open table files are represented
in the Global view window. You can use the Global view window for the
following purposes:

®  To visualize the associations among the transport streams, services, and
events described in the managed table files (the NIT, SDT, and EIT for
MPEG-2 and DVB environments and the VCT, EIT, and ETT table files for
the ATSC environment).
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®  To move among tables and from one table element to another. This can be
especially useful when you are trying to create a set of tables with complex
associations.

®  To open specified files in order to perform coherence analyses on the
interrelated parts of MPEG-2, DVB, and ATSC table files.

NOTE. The information in this section does not apply to the ARIB Table Editor.

Opening the Global View  One way to display table files is to open the following Global View window and
Window  specity the table files you want to open during the procedure. This technique
allows you to open multiple table files at once, and display them in both the
Global and Hierarchic view windows.

the same type without giving you a chance to save those files. Make sure you
save all open files before using this technique.

é CAUTION. Opening files using the Global view will close any open table files of

1. Save any open files in table editor.
2. Select Global view from the File menu, or click G on the upper toolbar.

3. [If you are using the PSIP table editor, the VCT File Selection dialog box is
displayed, which allows you to specify the VCT type you want to open
(cable or terrestrial). Select the appropriate environment, and then click OK.

VCT Selection =

Select the bype of WCT to use to
create the PSIP Global Wiew

 Cable
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3-134

4. The Global View File Selection dialog box is displayed, which is shown in

S.

the following illustration using the PSIP table editor. (Currently open table
file names appear in text boxes).
Global View File Selection |

Pragram Map Table [PMT)
| Browse. .

Wirtyal Chaningl T able [VICT )

I Browse...

Event InfarmationT able (EIT) :

I Browse...

Extented Text Table [ETT) :

I Browse...

Rating B egion T able [RRT]:

I Brawse...

Master Guide Table [MGT) :
| Browse...

Syztern Time Table (STT):
| Browse...

carea_|

PRl

If a table you want to display is not named in the table type text box, click
Browse.

For PSIP EITs and ETTs, a dialog box is displayed allowing you to choose
to open all time spans or only a specific time span. Make the appropriate
selection, and then click OK.

Open a table

£ Load ane Time Span

A standard Windows NT Open dialog box is displayed. Select the table file
you want to open.

Click OK to close the Global View File Selection dialog box. The Global
view window is displayed with the selected table files open in the both the
Hierarchic and Global view windows.
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Collapsing and Expanding ~ When the Global view window first opens, the hierarchy of each displayed table
Tables in the Global View is fully expanded and all of the table elements are displayed, as shown in the
following illustration using the PSIP table editor.

i Global View [} |

o100 it
_
Ts1 | Ts Sid 1
007 "
il EY—Gata
00
T= 1 Sid 2
T= 1 Sid 3

. K

T= 1 Sid 4

cNeNE

Sid 0 0-3k1 | MNews

Sports

To collapse any part of a table hierarchy, double-click on an icon at the point
below which you want to hide table elements. For instance, to collapse the
service icons (SID icons) in the previous illustration, double-click a TS icon.

In the following illustration, all of the service icons except SID 4 have been
collapsed. Note the slight shadow behind the icons. This indicates that other
table elements are hidden behind that table element.

i Global View [} |
TS|
Ts 1 Ts1

Tes 1

o

__01 L]

Ts 1 Sid 4

~1

To expand a table, double-click on the icon at which the hierarchy is collapsed.
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Using the PSIP Table
Editor Global View
Window

i Global View [_]O] I i Global View =] I

_ otjonat — ___D1IJ 1__ E_E I

Ts 1 Ts 1 Sid 1 Ts 1 Ts 1 Sid 1 0-3h | Mews ETT-0

CHENE OEE

Sid 0 0-2Zh | Mews 8-0h Leaming ETT-2

In the ATSC environment, transport streams, channels, and events are managed
using the VCT and EIT. In the following example, the ETT files are included to
show how extended text messages are associated with events occurring on the
transport stream. When you use the Global view for the purposes of specifying
these relationships, you need to open only the VCT, EIT, and ETT. You can
select other PSIP files when you want to open all of the files at once, for
instance, when you want to perform coherence analyses on a set of PSIP table
files.

VCT and EIT tables can show no association or a very high degree of associa-
tion, as depicted in the following illustration.

2 B
e E gt
0

T=1 Sid 2 S:ports ETT-0O

STs e ] 3 E

T=1 Sid 3 TAeather ETT-0
0190001 )

T=1 Sid = 3-6h  Public ETT-1

E -3

Sports Q-12h Entert=i ETT-3
E

TWeather Tz 1

Unassociated tables Highly associated tables

Channels, events, and Extended Text Messages (ETMs) are managed using the
following VCT, EIT, and ETT values:

®  Source IDs, which are specified in the channel element of the VCT and in
the EIT.

®  Event IDs, which are specified in the event element of the EIT.

®  ETM IDs which are specified in the ETT and define the specific event in the
transport stream to which an Extended Text Message (ETM) applies. (See
page 3-138 for more information about ETM ID values.)

The following three illustrations depict these relationships. In the first illustra-
tion, the transport stream and channels in the VCT are defined. However, the
source IDs in the events of the EITs are not the same as the source IDs in the
channel elements of the VCT. Also, the event IDs and ETM IDs are not defined.
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" Global View

o

Ts 1

10| x]

[ERN[LNN]
TS

Ts 1 Sid 1

File Edit Section Timespan Analysiz  Option

Pt P ot | oved et et | £ | =t | En |

"/ PSIP Table Editor : C:\MTS200\CFG-TRP\newitsc PMT

Help

_I_I_IJ

EIT Secdon 4 out of 4 in tahle
EIT Time Span 3

1]
ne
Tz 1 Sid 2
IS |
T=1 Sid =

. s

T= 1 Sid 4+

= NF

0-3h | News

Sports
TWeather
__E
3=l Public

Srcid 0

Event Information Table

source id
wversion number

protocol version

ﬂﬂﬂ

In the next illustration, the source ID in the four EIT time spans have been
updated correctly for the first channel in the VCT, SID 1. Consequently, the first
EIT time span is now associated with the channels described in the VCT.
However, the remaining sections of the EITs and the ETM IDs have not been

_I_I_IJ

Ewent Information Table

source id
version number

protocol version

ﬂﬂl

updated.
.| Global View | PSIP Table Editor : C-\MTS200\CFG-TRP\newAtsc_003_Eit
1 File Edit Section Timespan Analysiz Option  Help
B= ik [ EEEEEEEEEE
Ts 1 Ts 1 Sid 1l 0-Zh | Mewars
EIT Section 1 out of 4 in tahle
EIT Time Span 0
Sports
Wreather Srcid 1
N
o oo E—MM
E 2
g Eit o
it E R i
e R E s
9-13h Entertai
- TS —I‘Sa’m’
T= 1 Slcl 2
A —
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. Global View

vagyTs oy RUEN R F R

Ts 1 Ts 1 Sid 1 0-3h | News ETT-0

Sports ETT-0

E g0

T eather ET T-0

E-[3-E

Z-8h  Public ETT-1

o N N

&-2h LeaningETT-2

oA

0-12Jh Entertsi ETT-3

3-138

In the next illustration, the source IDs in all EIT time spans have been updated
correctly, as have the ETM ID values for all of the events described for SID 1.

. PSIP Table Editor
File Edit Section Timespan Analysiz Option  Help

10| x]

[0 x]

ETT Section 3 out of 3 in table
ETT Time Span 0

g shg str gy So

Eom Id
1-

pal| e calmsfocfri e[ en st [ee| | =| A| @]

Extended Text Table

version number EI
protocol version I:I

[00001-00003-2 |

ETM id

The ETM ID value in extended text tables specifies the event to which the
extended text message belongs. The following list describes how the ETM ID

value specifies the relationship:

NOTE. In order for an Extended Text Message (ETM) to be associated with an
event described in an EIT, the time span for the ETT must be the same as the

time span for the EIT.

®m  The first five places in the ETM ID text box define the source ID of the
event to which the extended text message applies.

®  The middle five places in the ETM ID text box define the specific event
(defined in the EIT) to which the extended text message applies. For channel
ETMs, the middle five places are 00000 (the message applies to a channel

rather than an event).

®  The last digit in the ETM ID field indicates whether the message is an event,
in which case the value is two (2), or a channel message, in which case the

value is zero (0).

Using this information, the ETM ID value shown above indicates that the
message applies to the third event in the EIT-0 instance of SID 1.
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Using the DVB Table = Tables displayed in the Global view can exhibit no association or a high degree
Editor Global View  of association, as shown in the following illustration.
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Unassociated tables Highly associated tables

In the DVB and MPEG-2 environments, the following mechanisms are used to
manage the programs or events that occur in the transport stream:

The transport stream ID, which is specified in the transport stream element
of the NIT and in the SDT.

®m  The service ID, which is specified in the service element of the SDT and in
the EIT.

®  The event ID, which is specified in the event element of the EIT.

The event element specifies the start time, status, and duration of one specific
event occurring in a transport stream.
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The following four illustrations depict how these elements manage services and
events that occur on a given transport stream. In the first illustration, the table
files are not associated with each other.

[ Global View _________MmEE|
Nit — -
™M1 T=0
S m |
T= 14
Txt
Eit
4
Eit |
211
Eit
5 22 i
4] | M

In the next illustration, the transport stream ID value in the SDT has been
updated to that of the transport stream defined in the NIT. In the Global view, the
NIT and SDT depict the transport stream ID identity they share.

5 Global View ——_ M[=lEd|
- Baiea i
1 Tz 14

Txt
Txt

E
s

In the next illustration, the service IDs in the three sections of the EIT have been
updated to that of the three services described in the SDT. However, only the
first two sections of the EIT have the correct transport stream ID value.
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Consequently, the third section of the EIT is not associated with any service
defined in the transport stream.
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In the last illustration, all of the transport stream IDs and service IDs are
updated:

®  The transport stream ID values in the NIT, SDT, and EIT are identical

m  The service ID values in the SDT and the EIT are identical
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In this example, the three services described in the SDT have service descriptors
that indicate the type of service carried in the transport stream. Also, the EIT
sections each describe specific events.
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PSI, DVB Si, and ATSC PSIP Table Item Parameters

Editing a table involves entering the appropriate information and parameter
values for each table section, elementary stream, descriptor, and sub-descriptor.
For example, an TVCT channel must have the appropriate channel transport
stream ID and program number if it is to be correctly associated to a program in
the transport stream.

i PSIP Table E ditor : C:\Mte200ACFG-TR Pinew Vet

File Edit Section Timespan Analpsis Option Help

culemfcamsloefredme[en || 4] = A] @l

minor channel number
H — ) —

Ch 50-2  Serwi

——— ETM location

Th 50-4 Serwi

TWIT Section 1 out of 2 in table channel definition in the TVCT
TVC‘ short name [in ascii ]
T= 12 [Ch 50-1 Serwi

TV 1

major channel number

modulation mode

Il

Drop-down
—— |aTsC BVSB) o selection box
Ch 50-3  Servi carrier frequency <—1—  Text box

channel TSID

program number

1l

- in the PTC specified by the cha|j -||
¥ |41 [in the PTC carrying the PSIP - ¥

1 |

= [ o o = 2
. ‘ . g g g Resewedfo;futurelanSCus A
|

There are two types of Edit view fields you can modify: drop-down selection
boxes and text boxes. In each case, click in the Hierarchic view window to apply
the changes made in the Edit window.

Drop-down selection boxes allow you to select from a list of options available
when you click the W button to the right of the drop-down box. After you make
your selection, the text field immediately above it changes to the appropriate
value.

Text boxes take alpha-numeric characters. In the PSIP Table Editor you can
toggle the input format for some parameters between ASCII and hexadecimal
(select the appropriate option from the Options menu).
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This remainder of this section describes the fields and parameters of each table
and table item displayed in the table editors In most cases, a range of possible
values is provided for each parameter. Other PSI, SI, and PSIP parameters are
either fixed or determined automatically by the table editors. For more informa-
tion about table items, refer to Learning More About PSI, SI, and PSIP Table
Items, on page 3-125.

PSI and Sl Table Parameters

You can specify the parameters of the following ten PSI and SI tables using the

MTS300 DVB Table Editor:
. BAT
. CAT
m  EIT

m  PAT

= PMT
® NIT

m RST
m SDT
m TOT
m TSDT

This section describes the parameters for these tables, with the exception of the
PAT. See PSIP Table Parameters on page 3-155 for similar information about
PSIP table fields and parameters. See pages 3-163, 3-169, and 3-185 for similar
information about PSI, SI, and PSIP descriptor parameters respectively.

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. The PAT and CAT
are created and updated dynamically by the multiplexer; PAT and CAT parame-
ters can be edited for configuration files only from within the multiplexer.
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BAT  The Bouquet Association Table groups possible services used by the decoder to
present available services to the viewer. A particular service can belong to one or

more bouquets.

BAT parameter Possible values Notes

Bouquet ID 0 to 65535 ETSI publication ETR 162 lists valid IDs
for various bouquets.

Version number 0to 31 Incremented by 1 when the information

contained in the table section changes.

Current next indicator

0 (not yet applicable)
1 (currently applicable)

Select through the list box or enter 0 or 1;
the corresponding entry changes automati-
cally.

You can define a BAT further by adding the following descriptors:

Stuffing

Linkage
CA_identifier

User defined

Bouquet_name
Country_availability

Private_data_specifier

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.

CAT  The Conditional Access Table provides the association between scrambled
elementary streams and one or more conditional access systems. The association
is specified in the conditional access descriptor loop; however, the table also
tracks version number and current/next status.

Parameter

Possible Values

Notes

Version number

0to 31

Incremented by 1 when the information
contained in the table section changes.

Current next indicator

0 (not yet applicable)
1 (currently applicable)

Select through the list box or enter 0 or
1; the corresponding entry changes
automatically.

You can further define a CAT by adding the Conditional access descriptor

Refer to PSI Descriptors, beginning on page 3-163 for more information. See
the online help for a description of the syntax for this element.
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EIT (DVB)  The Event Information Table transmits information relating to all events that
occur in the MPEG multiplex. The EIT contains information about the current
transport stream and optionally covers other transport streams that the decoder
can receive.

EIT parameter Possible values Notes

Table ID 78 (actual TS present/follow) | Select through the list box or enter the
79 (other TS present/follow) | appropriate number; the corresponding
8010 95 entry changes automatically.
(actual TS, schedule)
96 to 111
(other TS, schedule)

Service ID 110 65535 Value is identical to the program defined

in the corresponding PMT.

Current next indicator | 0 (not yet applicable) Select through the list box or enter 0 or

1 (currently applicable) 1; the corresponding entry changes

automatically.

Section number 0to 255 Is incremented by 1 for each additional
section with the same table ID, service
ID, TSID, and original network ID.

Last section number | 0 to 255 The number of the last section with the
same table ID, service ID, TSID, and
original network ID.

Transport stream ID | 0 to 65535 Identifies the transport stream that this
EIT pertains to.

Original Network ID | 0 to 65535 This is the network ID of the originating
delivery system.

Segment last section | 0 to 255 The last section of this sub-table

number segment. If the sub-table is not seg-
mented, it is the same as the last section
number.

Last table ID 0to 255 The last table ID used. Equal to the ID of

this table, if there are no other tables.
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EIT Events  The EIT structure allows you to describe various aspects of events described
elsewhere in the SI tables.

Parameter Possible values Notes

Event ID 0 to 65535 Identifies the event

Start time Date yyyy/mm/dd (today’s date is suggested)
Time (24 hour) hh/mm/ss

Duration 00:00:00 to 99:59:59 hh/mm/ss

Running status 0 (Undefined) Select through the list box or enter the
1 (Not running) value and click the EIT icon; the table
2 (Starts in a few seconds) | editor changes the corresponding entry.
3 (Pausing)
4 (Running)

Free CA mode 0 (Not scrambled) Select through the list box; the table
1 (Scrambled) editor changes the numeric value.

You can further define EIT events by adding the following SI descriptors:

Stuffing

Linkage

Short_event
Extended_event
Time_shifted_event
Component
CA_identifier

Content
Parental_rating
Telephone
Private_data_specifier
Short_smoothing_buffer
User defined

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.
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PMT  The Program Map Table identifies the streams that make up each service and the
packets that contain the service streams and PCRs.

PMT parameter Possible values Notes
Program number 0 to 65535 Identifies the program.
Version number 0to 31 Incremented by 1 when the information

contained in the table section changes.

Current next indicator | 0 (not yet applicable)
1 (currently applicable)

Select through the list box or enter 0 or 1;
the corresponding entry changes automati-
cally.

PCRPID 0to 8191

The PID of the transport packets that
contain the PCR fields for this program. By
default, it is the PID of the first ES in the
program. If you enter a PID other than
those of the program streams, the PCRs
reside in their own transport packets.

You can define a PMT further by adding the following descriptors:

Registration
Conditional_access
ISO_639 language
System_clock
Multiplex_buffer utilization
Copyright
Maximum_bitrate
Private_data_indicator
Smoothing_buffer
Service_move

User defined

Refer to PSI Descriptors (page 3-163) and SI Descriptors (page 3-169) for more
information. See the online help for a description of the syntax for this element.
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NIT  The Network Information Table conveys information relating to the physical
organization of the multiplexes (transport streams) carried on a given network
and to the characteristics of the network itself.

NIT parameter Possible values Notes
Table ID 64 (actual network) Select through the list box or enter 64 or
65 (other network) 65; the corresponding entry changes
automatically.
Network ID 0 to 65535 ETSI publication ETR 162 lists valid IDs
for various networks.
Version number 0to 31 Incremented by 1 when the information

contained in the table section changes.

Current next indicator

0 (not yet applicable)
1 (currently applicable)

Select through the list box or enter 0 or 1;
the corresponding entry changes automati-
cally.

You can define a NIT further by adding the following descriptors:

Network name
Stuffing
Linkage

User defined

Private_data_specifier

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.
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RST

SDT

3-150

The Running Status Table updates the timing status of one or more events, which
may be necessary when a scheduling change causes an event to be early or late.
The RST has no parameters or descriptors of its own; event parameters describe

the event and indicate its running status.

Parameter Possible values Notes

Transport stream ID | 0 to 65535 Identifies the transport stream to which
the RST pertains; the TS can be in any
multiplex within the delivery system.

Original Network ID | 0 to 65535 This is the network ID of the originating
delivery system.

Service ID 110 65535 Must be the same as the program
number in the corresponding PMT.

Event ID 0 to 65535 Identifies the event.

Running status 0 (Undefined) Select through the list box or enter the

1 (Not running)

2 (Starts in a few seconds)

3 (Pausing)
4 (Running)

value and click the event icon; the table
editor changes the corresponding entry.

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.

The Service Description Table lists the names and other parameters associated

with each service in a particular multiplex.

SDT parameter

Possible values

Notes

Table ID

66 (actual transport
stream)

70 (other transport stream)

Select through the list box or enter 66 or
70; the corresponding entry changes
automatically.

Transport stream ID | 0 to 65535 Identifies the transport stream that this
SDT pertains to.
Version number 0to 31 Incremented by 1 when the information

contained in the table section changes.

Current next indicator

0 (not yet applicable)
1 (currently applicable)

Select through the list box or enter 0 or 1;
the corresponding entry changes auto-
matically.

Original Network ID

0 to 65535

This is the network ID of the originating
delivery system.
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You can define a SDT further by adding the following descriptors:

Stuffing
Bouquet_name
Service
Country_availability
Linkage
NVOD_reference
Time_shifted_service
Mosaic

CA_identifier
Telephone
Private_data_specifier
Multilingual _service_name
Data_broadcast

User defined

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.

TOT The Time Offset Table carries the universal coordinated time, date, and local
time offset for the current transport stream.

Parameter Possible Values Notes
UCT time:
YYYY/MM/DD (numeric) Y = a digit for the year
Date M = a digit for the month
D = a digit for the day of the month
XX:YY:ZZ X = hours
Y = minutes
Time ZZ = seconds

You can also further define a TOT by adding the following descriptor:

®  Jocal_time_ offset

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.
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3-152

TSDT

The Transport Stream Description Table describes the transport stream primarily
using the descriptor loop; however, the table also tracks version number and
current/next status.

Parameter Possible Values Notes
Version number 0to 31 Incremented by 1 when the information
contained in the table section changes.
Current next indicator | 0 (not yet applicable) Select through the list box or enter 0 or
1 (currently applicable) 1; the corresponding entry changes

automatically.

You can further define a TSDT by adding the following descriptors:

Video_stream
Audio_stream

Hierarchy

Registration
Data_stream_alignment
Target_background_grid
Video_window
Conditional_access
ISO_639 language
System_clock
Multiplex_buffer utilization
Copyright
Maximum_bitrate
Private_data_indicator
Smoothing_buffer

STD

IBP

User defined

Refer to SI Descriptors, beginning on page 3-169, for more information. See the
online help for a description of the syntax for this element.
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Elementary Streams  The PMT can have up to ten elementary streams. A transport stream (and
(in PMT)  therefore a single PMT) can have no more than five elementary streams of a

given type.

ES PMT parameter | Possible values Notes

Stream type See Table 3-27 Select through the list box; the table
editor changes the corresponding value.

Elementary PID 16 though 8190 Assigned automatically by the table
editor; change to prevent conflicts with
other elementary streams in other
programs.

Table 3-27 on page 3-153 describes the options available in the stream type
parameter selection box.

Table 3-27: Elementary stream types for MPEG-2 and DVB environments

Stream Type Description Value
ITU-T | ISO/IEC Reserved 0
ISO/IEC 11172 Video (MPEG1) 1
ITU-T Rec. H.262 | ISO/IEC 13818-2 Video or ISO/IEC 11172-2 constrained 2
parameter video stream
ISO/IEC 11172 Audio 3
ISO/IEC 13818-3 Audio 4
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 private_sections 5
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 PES packets containing private data 6
ISO/IEC 13522 MHEG 7
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Annex A DSM CC 8
ITU-T Rec. H.222.1 9
ISO/IEC 13818-6 type A 10
ISO/IEC 13818-6 type B 1
ISO/IEC 13818-6 type C 12
ISO/IEC 13818-6 type D 13
ISO/IEC 13818-1 auxiliary 14
ITU-T Rec. H.222.0 | ISO/IEC 13818-1 Reserved 15-127
User Private 128;
130 - 255
Audio Dolby AC-3 (user private) 129
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3-154

Transport Streams
(in NIT or BAT)

You can further define an elementary stream by adding the following descriptors:

Video_stream
Audio_stream
Hierarchy

Registration
Data_stream_alignment
Target_background_grid
Video_window
Conditional_access
ISO_639 language
Multiplex_buffer utilization
Copyright
Maximum_bitrate
Private_data_indicator
Smoothing_buffer

STD

IBP

Mosaic
Stream_identifier
Teletext

User defined

Refer to PSI Descriptors (page 3-163) and SI Descriptors (page 3-169) for more
information.

The transport streams carried in a network or bouquet are uniquely identified by
a combination of transport_stream_id and original _network_id.

Parameter

Possible values

Notes

Transport stream ID | 0 to 65535

Identifies the transport stream; correlates
to TSID parameters in the SDT and EIT
following an analysis.

Original Network ID | 0 to 65535

This is the network ID of the originating
delivery system.

You can further define transport streams by adding the following SI descriptors:

Service_list

Stuffing

Satellite_delivery system
Cable_delivery_system
Terrestrial_delivery_system
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Private_data_specifier
Frequency_list
User defined

Refer to SI Descriptors, beginning on page 3-169, for more information.

PSIP Table Parameters

You can specify the parameters of the following ten PSI and PSIP tables using
the MTS300 PSIP Table Editor:

PAT

PMT

CAT

EIT

ETT

MGT

SST

RRT

TVCT and CVCT

This section describes the parameters for the PSIP tables listed above. See PSI
and SI Table Parameters, on page 3-144 for similar information about PSI and
SI table items, including the CAT. See pages 3-163, 3-169, and 3-185 for

similar information about PSI, SI, and PSIP descriptor parameters respectively.

NOTE. Although you can view and edit the contents of the PAT and CAT, you
cannot export changes made to these files to the multiplexer. The PAT and CAT
are created and updated dynamically by the multiplexer; PAT and CAT parame-
ters can be edited for configuration files only from within the multiplexer.
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EIT (PSIP)  The EIT contains information (title, start times, etc.) for events on defined virtual
channels. An event is in most case, a typical TV program, however its definition
may be extended to include particular data broadcasting session and other
information segments.

Parameter Possible Values Notes

Source Id 0 to 65535 Specifies the source id of the virtual
channel carrying the events described in
this section.

Located in the top level of EIT section.

Event Id 0to 16383 Identification number of the event
described.

Located in the Event EIT element.

Start time 0to 4 294 967 295 Input the start time as indicated:
XX/YY/Z2ZZZ AA:BB:CC where:

XX indicates the month (01 - 12)

YY indicates day of the month (01 -31)
ZZ77 indicates the year

AA indicates the hour (00 — 23)

BB indicates the minutes (00 — 59)

CC indicates the seconds (00 — 59)

Located in the Event EIT element.

ETM location 0:NoETM

1: ETM located in the PTC carrying this PSIP

2: ETM located in the PTC specified by the channel TSID
3 : [Reserved for future ATSC use]

Length in second 0 to 1048576 Input the length of the event in hours,
(12d,3h 16 m 15s) minutes, and seconds as described
above for the Start time.

Located in the Event EIT element.

Title text Event title Located in the Title multiple string
structure.

An EIT can be further defined with the addition of the following descriptors:

Stuffing

User

AC-3 audio
Caption Service
Content Advisory

See page 3-185 for descriptions of PSIP descriptors. See the online help for a
description of the syntax for this element.
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ETT  The Extended Text Table contains one or more Extended Text Message (ETM)
stream. ETTs are optional and are used to provide detailed description of virtual
channels and events. An ETM is a multiple string data structure (see Multiple
String Structure on page 3-162). An ETT can be a message that applies to a
channel specified by the VCT, or an event specified by the EIT; the method of
specifying the ETM_id is different depending on whether the ETT is an event or
channel message.

Parameter Possible values Notes

ETM id Unique 32 bit identifier of an extended
text message.

An ETM _id is specified using the method describe in Table 3-28.

Table 3-28: Channel and Event ETM id

First 5 digits Middle 5 digits
ETM_id type (MSB 32....16) (bits 15....2) Last digit (LSB )
Channel ETM_id source_id 0s 0-0
Event ETM_id source_id event_id 1-0

See the online help for a description of the syntax for this element.

MGT  The Master Guide Table lists version numbers, length in bytes, and PIDs for all
the PSIP tables with the exception of the STT, which is independent of the other
PSIP tables.

This table is normally transmitted in only one section; however, several sections
can be edited

Parameter Possible values Notes

Table type See Table 3-29. Identifies the type of the table which is
described.

Table type PID 0to 8191 Identifies the PID of the described table.

Table type version 0to 31 Identifies the version number of the

number described table.

Number bytes 0 to 4 294 967 295 Identifies the size in bytes of the the
described table.
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Table 3-29 describes the options available in the table type parameter drop-down
box.

Table 3-29: Table type values for the MGT

Table type value Meaning

0 Terrestrial VCT with current_next_indicator=1
1 Terrestrial VCT with current_next_indicator=0
2 Cable VCT with current_next_indicator=1

3 Cable VCT with current_next_indicator=0

4 Channel ETT

5-255-0x00FF Reserved

256 to 383 EIT-0to EIT-127

384 to 511 Reserved

512 to 639 Event ETT-0 to event ETT-127

640 to 768 Reserved

769 to 1023 RRT with rating_region 1 t0255

1024 to 4095 User private

4096 to 65535 Reserved

A MGT can be further defined with the addition of the following descriptors:

m  Stuffing
m User

See page 3-185 for descriptions of PSIP descriptors. See the online help for a
description of the syntax for this element.
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RRT  The Rating Region Table (RRT) carries rating information for multiple
geographical regions. Each RRT sub-table identifies a rating_region. This table
is normally transmitted in only one section; however, several sections can be

edited.
Parameter Possible values Notes
Rating Region 0 : Forbidden
1: US (50 states + possessions)
2 t0 255 : Reserved
Rating region name | Limited to 32 characters Located in multiple string structure.
Dimension name Limited to 20 characters Located in Table Dimension multiple
string structure.
Graduated scale 1 : graduated scale Located in Table Dimension.
2 : not graduated
Abbrev rating value | Limited to 8 characters Located in Dimension Value multiple
string structure.
Rating value Limited to 150 characters Located in Dimension Value multiple
string structure.

A RRT can be further defined with the addition of the following descriptors:

m  Stuffing
m User

See page 3-185 for descriptions of PSIP descriptors. See the online help for a
description of the syntax for this element.

STT  The System Time Table provides the current date and time of day information.
This table is normally transmitted in only one section; however, several sections
can be edited.

Parameter Possible values Notes

GPS UTC offset 0to 255 Current offset in whole second between
GPS and UTC time standards.

A STT can be further defined with the addition of the following descriptors:

m  Stuffing
m User

See page 3-185 for descriptions of PSIP descriptors. See the online help for a
description of the syntax for this element.
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VCT

The Virtual Channel Table contains a list of attributes for virtual channel carried

in the Transport Stream. A VCT can be specified for either Terrestrial broadcast
(TVCT), or Cable broadcast (CVCT).

Parameter Values Notes

Transport stream id | 0 to 65535 Identifies the transport stream Id.
Short name 7 UNICODE characters

Major channel 110999

number

Minor channel 0to 999

number

Modulation mode

See the table below

Defines the used modulation.

Carrier frequency 0to 4 294 967 295
Channel TSID 0 to 65535 Identifies the Transport stream of the
currently defined program.
Program number 0 to 65535 Identifies the program, which must
match a program number in a PMT.
ETM location 0:NoETM
1: ETM located in the PTC carrying this PSIP
2: ETM located in the PTC specified by the channel_TSID
3 : [Reserved for future ATSC use]
Access controlled 1: Events are access controlled
0 : Events are not restricted
Hidden 1: Not accessible by a direct entry in the VCT
0 : Accessible
Path select! 0: Path 1
1:Path2
Out of band! 1: Carried in an out of band physical transmission channel
0 : Carried within a standard tuned multiplex at that frequency
Service type See the table below
Source id 0 to 65535 Identifies the programming sources

associated with the virtual channel.

1 Only used in the CVCT

Table 3-30 describes the options available in the drop-down selection box for the
modulation mode parameter.

3-160
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Table 3-30: Modulation mode values for the VCT

Modulation value

Associated modulation type

0

[Reserved]

1

Analog — The virtual channel is modulated using standard analog
methods for analog television.

SCTE_mode_1 — The virtual channel has a symbol rate of 5.057 Msps,
transmitted in accordance with Digital Transmission Standard for Cable
Television, Ref. [12] (Mode 1). Typically, mode 1 will be used for

64 QAM.

SCTE_mode 2 — The virtual channel has a symbol rate of 5.361 Msps,
transmitted in accordance with Digital Transmission Standard for Cable
Television, Ref. [12] (Mode 2). Typically, mode 2 will be used for

256 QAM.

ATSC (8 VSB) — The virtual channel uses the 8-VSB modulation
method conforming to the ATSC Digital Television Standard.

ATSC (16 VSB) — The virtual channel uses the 16-VSB modulation
method conforming to the ATSC Digital Television Standard

6to 127

[Reserved for future use by ATSC]

128

Modulation parameters are defined by a private descriptor

129 to 255

[User Private]

Table 3-31 describes the options available in the drop-down selection box for the
service type parameter.

Table 3-31: Service type values for the VCT

Service type value

Associated service type

0

[Reserved]

1

Analog_television — The virtual channel carries analog television
programming

ATSC_digital_television — The virtual channel carries television
programming (audio, video and data) conforming to the ATSC Digital
Television Standard

ATSC_audio_only — The virtual channel conforms to the ATSC Digital
Television Standard, and has one or more standard audio and data
components but no video.

ATSC_data broadcast_service — Conforming to the ATSC data
broadcast standard under development by T3/S13.

510 63

[Reserved for future ATSC use]
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Multiple String Structure

3-162

A TVCT and CVCT can be further defined with the addition of the following

descriptors:

Stuffing
User

Extended Channel Name
Service Location
Time-Shifted Service

See page 3-185 for descriptions of PSIP descriptors.

This is a general data structure used specifically for text strings. Text strings
appear as event titles, long channel names, the ETT messages, and RRT text
items. The text in Multiple string structures is not compressed or uncompressed.
If a table is opened with a compression mode the data can be displayed in

hexadecimal mode.

Parameter

Possible values Notes

ISO_639 language
code

3 bytes for the language code

Compression type

0 : No compression

1 : Huffman coding using standard encode/decode tables defined in
Table C.4 and C.5 in Annex C.

2 : Huffman coding using standard encode/decode tables defined in
Table C.6 and C.7 in Annex C.

3to 175 : Reserved
176 to 255 : User private

Mode

Text mode to be used to interpret
characters.
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PSI Descriptors

Descriptors are structures which may be used to extend the definitions of the
elements to which they refer. This section describes the descriptor parameters for
PSI structures. In most cases, a range of possible values is given for each

descriptor.

See the online help for syntax descriptions of PSI descriptors.

Audio Stream Descriptor ~ The audio_stream_descriptor identifies the coding version of an audio elementa-

ry stream.

Parameter

Possible values

Notes

Free format flag

Bitrate index = 0000 (0)
Bitrate index = 0000 (1)

Select through the list box; the table
editor changes the numeric value.

ID

Oor1

Set this to the same value as the ID
fields in the audio stream.

Layer

0to3

Set this to the same value as the layer
fields in the audio stream.

Variable rate audio
indicator

No decoding discontinuity (0)
Decoding discontinuity (1)

Select through the list box; the table
editor changes the numeric value.

Conditional Access  The conditional access_descriptor is used, where required, to enable scrambling,
Descriptor either system-wide or of a service, program, elementary stream, or event.

Parameter Possible values Notes

CA system ID 0 to 65535 Indicates the applicable type of CA
(scrambling) system,; private and not
defined in international standards.

CAPID 0to 8191 The PID of the transport stream packets
that contain conditional access (ECM or
EMM) information.

Private data bytes An even number of hexade- | May be specified by the CA system

cimal characters

provider.
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Copyright Descriptor

Data Stream Alignment

Hierarchy Descriptor

The copyright_descriptor can identify copyrighted work. The descriptor applies

to the entire program when added to a PMT and to a single elementary stream
when added to an ES.

Parameter

Possible values

Notes

Copyright identifier

0 through 232

Identifies the copyright registration
authority; number is provided by
ISO/IEC JTC1/SC29.

Additional copyright
information

An even number of hexade-

cimal characters

May be specified by the copyright
registration authority.

Descriptor

The data_stream_alignment_descriptor indicates the type of alignment used in
the elementary stream.

Parameter

Possible values

Notes

Alignment type

1 (Slice, video access unit,

or audio syncword)

2 (Video access unit)
3 (GOP or SEQ)

4 (SEQ)

Select through the list box; the table
editor changes the numeric value.

(GOP = group of pictures)

The hierarchy_descriptor identifies program elements that contain parts of

elementary streams that are multiplexed in multiple transport streams.

Parameter

Possible values

Notes

Hierarchy type

1 (Spatial scalability)
2 (SNR scalability)

3 (Temporal scalability)
4 (Data partitioning)

5 (Extension bitstream)
6 (Private stream)

15 (Base layer)

Select through the list box or enter the
number and click the descriptor icon; the
table editor changes the corresponding
entry.

Hierarchy layer index | 0 to 63 The hierarchy index of the elementary
stream; no two streams in a program can
have the same index.

Hierarchy embedded |0 to 63 Defines the hierarchy table index of the

layer index program element that must be accessed
before the elementary stream can be
decoded.

Hierarchy channel 0to 63 Indicates the intended transmission

channel of the elementary stream.
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IBP Descriptor

ISO 639 Language
Descriptor

Maximum Bitrate
Descriptor

The IBP_descriptor indicates how groups of (I, P, and B) pictures are encoded in
the video elementary stream.

Parameter Possible values Notes

Closed GOP flag Oor1 Set to 1 when a group of pictures header
is encoded before every I-frame.

Identical GOP flag Oor1 Set to 1 when the sequence of picture
types between |-frames is the same
throughout the sequence.

Max GOP length 110 16383 The maximum number of coded pictures

between any two I-pictures in the
sequence.

The ISO_639 language descriptor, through sub-descriptors, identifies the
language or languages used in associated program elements. You can set two
sub-descriptor parameters through the table editor.

Parameter

Possible values

Notes

ISO 639
language code

Three alpha characters

See ISO 639

Audio type

1 (clean effects)

2 (hearing impaired)

3 (visual impaired commen-
tary)

Select through the list box; the table
editor changes the numeric value.

The maximum_bitrate_descriptor indicates the highest bitrate, including

transport overhead, to be encountered in the program or program element. If you
add the descriptor to the PMT, the indicated bitrate applies to the entire program.
If you add the descriptor to the ES icon, it applies to a single elementary stream.

Parameter

Possible values

Notes

Maximum bitrate

0 to 4194303 (2%

Units are 50 bytes/second
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Multiplex Buffer Utilization
Descriptor

Private Data Descriptor

Registration Descriptor

Smoothing Buffer
Descriptor

3-166

The multiplex_buffer utilization_descriptor provides upper and lower time
limits for occupancy of the T-STD multiplex decoder. This information may be
used by some remultiplexing devices.

Parameter Possible values Notes
Bound valid flag Not valid (0) Applies to the LTW offset bounds of this
Valid (1) descriptor; select through the list box;

the table editor changes the numeric
value.

LTW offset 0to 32767 The lower limit, in (27 MHz/300) clock

lower bound periods, of LTW offset values in the
stream(s) referenced by this descriptor.

LTW offset 0to 32767 The upper limit, in (27 MHz/300) clock

Upper bound periods, of LTW offset values in the

stream(s) referenced by this descriptor.

The private_data_descriptor can facilitate compatible private extensions to the

PSI data stream.

Parameter

Possible values

Notes

Private data indicator

0to2%2

The value of this parameter has no
universal meaning; the target decoder
must be able to interpret the value.

The registration_descriptor identifies private data formats.

Parameter

Possible values

Notes

Format identifier

0to2%2

Assigned by a registration authority.

Additional identifica-
tion information.

An even number of hexade-
cimal characters

Defined by the assignee of the for-
mat_identifier.

The smoothing_buffer descriptor describes the smoothing buffer for the program
or elementary stream.

Parameter Possible values Notes

SB leak rate 0 to 4194303 (2% The rate at which data is removed from
the buffer, in units of 400 bits/second.

SB size 0 to 4194303 (222) Size of the smoothing buffer, in bytes.
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STD Descriptor

The STD_descriptor determines how the T-STD transfers elementary stream data

from the multiplex buffer to the elementary stream buffer. The leak method is the

default, used if this descriptor is not present.

Parameter

Possible values

Notes

Leak valid flag

0 (VBV_delay method)
1 (Leak method)

Select through the list box; the table
editor changes the numeric value.

System Clock Descriptor

to generate program time stamps.

The system_clock_descriptor conveys information about the system clock used

Parameter

Possible values

Notes

External clock refer-
ence indicator

0 (Internal reference)
1 (External reference)

Select through the list box; the table
editor changes the numeric value

Clock accuracy
integer

0to 63

Clock accuracy
exponent

Oto7

These parameters together indicate
system clock accuracy in ppm; if
clock_accuracy_integer = 0, system
clock accuracy is, by default, 30 ppm.

Target Background Grid
Descriptor

The target_background_grid_descriptor, combined with the video_window_des-
criptor, determines the placement of an undersized picture on the display area.

The target _background_grid_descriptor describes the display area.

Parameter Possible values Notes
Horizontal size 0to 16383 Horizontal size, in pixels, of the target
background grid (display area).
Vertical size 0 to 16383 Vertical size, in pixels, of the target
background grid (display area).
Aspect ratio 1 (1.0000) Select the correct ratio through the list
information 2 (0.6735) box; the table editor automatically
3(0.7031) changes the parameter value.
4 (0.7615 _—
5 §0 8055% See ISO/IEC13818-2 for a definition of
6 (0:8437) aspect _ratio_information.
7 (0.8925)
8 (0.9157)
9 (0.9815)
10 (1.0255)
11 (1.0695)
12 (1.0950)
13 (1.1575)
14 (1.2015)
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Video Stream Descriptor ~ The video_stream_descriptor identifies the coding parameters of a video elementa-

ry stream.
Parameter Possible values Notes
Multiple frame rate | 0 (Single frame rate) Select through the list box; the table
flag 1 (Multiple frame rates) editor changes the numeric value
Frame rate code 1 (23.976) Frames per second
2 (24.0, 23.976* .
3 %25_0) ) Starred (*) rates are permitted when the
4 (29.97, 23.976% multiple frame rate flag = 1

5 (30.0, 23.976* 24* 29.97¥)

6 (50.0, 25.04)

7 (59.94, 23.976* 29.97¥)

8 (60.0, 23.976*, 24.0*,
29.97* 30.0* 59.94%)

MPEG-1 only flag 0 (MPEG-1 or -2 video data) | Select through the list box; the table

1 (MPEG-1 video data) editor changes the numeric value.
Constrained Oor1 Set to 0 when the video stream may
parameter flag contain both constrained and uncon-

strained video data; always set to 1
when the MPEG-1_only _flag is set to 0.

Still picture flag 0 (Moving and still pictures) | Available when the MPEG1_only flag
1 (Still pictures) is 0; Select through the list box; the table
editor automatically changes the numeric
value.
Profile and level 0to 255 Available when the MPEG1_only flag
indicator is 0; set this to the same value as the

profile_and_level_indication fields in the
video stream.

Chroma format 1 (4:2:0) Available when the MPEG1_only flag
2 (4:2:2) is 0; set this to the same value as the
3 (4:4:4) chroma_format fields in the video
stream.
frame rate extension |0 or 1 Available when the MPEG1_only_flag
flag is 0; set this flag to 1 when either the

frame_rate_extension_n or the
frame_rate_extension_d field in the
video stream is non-zero.
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Video Window Descriptor

Sl Descriptors

Bouquet Name Descriptor

The video_window_descriptor, combined with the target background grid des-
criptor, determines the placement of an undersized picture (or window) on the
display area. The video_window_descriptor determines the location of the
smaller picture on the display area and the priority of the picture when it
overlaps with other pictures on the same display.

Parameter Possible values Notes

Horizontal offset 0to 16383 Horizontal position of the video window,
in pixels, from the left edge of the
background grid (display area).

Vertical offset 0 to 16383 Vertical position of the video window, in
pixels, from the top edge of the back-
ground grid (display area).

Window priority 0to15 Zero is the lowest priority, 15 is the
highest; windows with priority 15 are
always visible.

Descriptors are structures which may be used to extend the definitions of the
elements to which they refer. This section describes the descriptor parameters for
SI structures. In most cases, a range of possible values is given for each
descriptor. Descriptors are listed alphabetically.

See the online help for syntax descriptions of SI descriptors.

The bouquet_name_descriptor carries the bouquet name in text form.

Parameter Possible values Notes

Name Alphanumeric characters —
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CA Identifier Descriptor  The CA_identifier descriptor indicates that the bouquet, service, event, or
component is associated with a conditional access system and identifies the type
of CA system. You must add a sub-descriptor in order to specify the CA system;
the table lists values for the CA system sub-descriptor parameter.

Parameter Possible values Notes

CA system ID Reserved (0) When you select the system ID through
Standardized Systems (1) the list box, the table editor automatically
Canal Plus (256) changes the numeric value.

CCETT (512) -
Deutch Telecom (768) Each CA system specifier has been

Eurodec (1024 assigned a range o_f numer!c values; see
France Télecor% (1280) ETR 162 for more information.

Irdeto (1536) Enter an appropriate number in the value
Jerrold/Gl (1792) box and click the sub-descriptor icon; the
Matra Gommunication (2048) | apje editor automatically changes the

News Datacom (2304) CA system specifier name to match.
Nokia (2560)

Norwegian Telecom (2816)
NTL (3072)

Philips (3328)

Scientific Atlanta (3584)
Sony (3840)

Tandberg Television (4096)
Thomson (4352)

TV/Com (4608)
HPT—Croatian P&T (4864)
HRT—Croatian R&TV (5120)
IBM (5376)

Nera (5632)

BetaTechnik (5888)
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Cable Delivery System  The cable_delivery_system descriptor identifies the characteristics of the cable
Descriptor  delivery system.
Parameter Possible values Notes
Frequency 0000.0000 to 9999.9999 MHz
FEC outer 1 (No outer FEC coding) Select through the list box or enter the
2 (RS 204/188) appropriate value and click the descriptor
icon.
Modulation 1 (16 QAM) Select through the list box or enter the
2 (32 QAM) appropriate value and click the descriptor
3 (64 QAM) icon; the application makes the appropri-
4 (128 QAM) ate entry in the corresponding field.
5 (256 QAM)
Symbol rate 000.0000 to 999.9999 Msymbols/second.
FEC inner 1 (1/2 conv. code rate) Select through the list box or enter the
2 (2/3 conv. code rate) appropriate value and click the descriptor
3 (3/4 conv. code rate) icon; the application makes the appropri-
4 (5/6 conv. code rate) ate entry in the corresponding field.
5 (7/8 conv. code rate)
15 (No conv. coding)

Component Descriptor

The component_descriptor identifies the type of component stream and may be

used to provide a text description of the elementary stream.

Parameter

Possible values

Notes

Stream content

1 (Video)
2 (Audio)
3 (Teletext)

Component type

Value depends on stream
content; see Table 3-32

Select through the list box or enter the
appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.

Component tag

0to 255

Enter the same value as in the PMT
stream_identifier descriptor (if present).

I1SO 639 language
code

A 3-character language code

as defined in 1ISO 639

Use when the stream content is audio or
teletext.

Description

Alphanumeric characters

A text description of the elementary
stream.
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The possible component types depend on the value of the stream content
parameter.

Table 3-32: Component type values

Stream Content Possible component type values

Video (1) 1 (4:3 aspect ratio)

2 (16:9 aspect ratio with pan vectors)

3 (16:9 aspect ratio without pan vectors)
4 (Greater than 16:9 aspect ratio)

Audio (2) 1 (Single mono channel)

2 (Dual mono channel)

3 (Stereo (2 channel))

4 (Multi-lingual, multi-channel)
5 (Surround sound)

64 (For visually impaired)

65 (For the hard of hearing)

Teletext (3) 1 (EBU teletext subtitles)

2 (Associated EBU teletext)

10 through 13, 32 through 35 (Various DVB subtitle types; refer to
ETS 300 468)

Content Descriptor ~ The content_descriptor classifies event content. ETS 300 468 lists more than 75
content classifications such as “motor sport” or “musical/opera.” The content
descriptor must have a content nibble sub-descriptor. The following table
describes the sub-descriptor parameters.

Parameter Possible values Notes

Content nibble level 1| 1 (Movie) The content class. Select through the list
2 (News/current affairs) box; the table editor automatically
3 (Show/game show) changes the numeric value.
4 (Sports)

; You may also enter an appropriate
5 (Children/youth programs
6 %Music/ba(ﬁet/daﬁce? ) number in the value box and click the

7 (Arts/culture) sub-descriptor icon; the table editor
automatically changes the CA system

8 (Social/political/economics
( Ip / ) specifier name to match.

9 (Education/science/factual

10 (Leisure hobbies)
Content nibble level 2 | Choices depend on and The content sub-class. Select through
correspond to the level 1 the list box, the table editor automatically

selection. See ETS 300 468 | changes the numeric value.
for a complete list.

User nibble (2 fields) | 0to 15 Defined by the broadcaster
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Country Availability
Descriptor

Extended Event
Descriptor

The country_availability_descriptor can list either the countries for which the
bouquet or service is intended or countries for which it is not intended. You can
add both an intended and a not intended descriptor; if the lists conflict, the not
intended descriptor takes precedence.

Parameter

Possible values

Notes

Country availability
flag

0 (Not intended)
1 (Intended)

Enter the flag value or select from the list
box.

Country code

One or more 3-character
country codes as specified in
ISO 3166 [2] or ETR 162

Do not insert spaces between the codes.
For example, to specify both the UK and
Scandinavia, enter GBR900.

The extended_event_descriptor can provide a detailed description of an event.
You may use a set of up to 16 extended event descriptors in addition to the short

event descriptor.

Parameter Possible values Notes

Descriptor number 0to15 Determines the order of this descriptor in
the set of associated descriptors.

Last descriptor 0to 15 The number of the last descriptor in this

number

set of extended event descriptors.

I1SO 639 language
code

A 3-character language code
as defined in ISO 639

The language of the descriptor text.

Text char

Up to 256 alphanumeric
characters

The descriptor text.

You can use extended event sub-descriptors to arrange text into two columns.
Each sub-descriptor Edit window has an “item description char” field and an
“item char” field. In a typical application, the information in the extended event
sub-descriptors is arranged as follows:

item_description_chars_1
item_description_chars_2
item_description_chars_3

Actual content could resemble the following:

Title:
Director:
Producer:

item_chars_1
item_chars_2
item_chars_3

MTS300 Series, The Movie

John D. Rector
Jack Producer

The number of sub-descriptors appears as “Nb item:” (in gray characters) on the
extended event descriptor Edit window.
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Frequency List Descriptor

3-174

If a transport stream is to be transmitted over multiple frequencies, the

frequency_list_descriptor provides a complete list of frequencies. The
frequency_list descriptor itself describes the deliver system for the frequency
specified in the center_frequency sub-descriptor

Parameters

Possible values

Notes

Coding type

0 : Not defined
1 : Satellite

2: Cable

3 : Terrestrial

Select through the list boxes or enter the
appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.

Center frequency

Sub-descriptor. Enter the values in 10 Hz
increments.

Linkage Descriptor

consumer requests additional information.

The linkage descriptor identifies a service that can be presented when the

Parameter Possible values Notes

Transport stream ID | 0 to 65535 Identifies the TS that contains the
indicated information service

Original network ID | 0 to 65535 The network ID of the originating delivery
system for the indicated information
service.

Service ID 0 to 65535 Uniquely identifies an information service
within a transport stream; must be the
same as the program number in the
corresponding PMT.

Linkage type 1 (Information) Enter the value or select from the list

2 (Electronic program guide) | box.
3 (CA replacement)
Private data bytes An even number of hexade-

cimal characters
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Local Time Offset

The local_time_offset descriptor allows you to add a local time offset to the
Descriptor  TOT.
Parameter Possible values Notes
Country code A (a) through Z (2) Three letter country identifier
Country region ID 0to 63 Zone in the country indicated by the

country_code parameter (if the country
includes more than one zone).

Local time offset
polarity

0: Positive polarity
1: Negative polarity

Direction to apply the offset from UTC.
Positive poliarity indicates that the local
time is ahead of UTC; negative polarity
indicates that the local time is behind
UTC.

Local time offset

XXYY

X = hours (0 through 24)
Y = minutes (0 through 60)

Current offset time relative to UTC

Time of change:

YYYY/MM/DD (numeric)

Y =year

Date M = month 1 through 12
D = day of the month (1 through 31)
XX:YY:ZZ X = hours (0 through 24)
Y = minutes (0 through 60)
Time Z7 = seconds (0 through 60)
Next time offset XX:YY Next offset time when the time change

X = hours (0 through 24)
Y = minutes (0 through 60)

occurs.

UCT time:

Date

Time

YYYY/MM/DD (numeric)

XX:YY:ZZ

Y =year
M = month )1 through 12)
D = day of the month (1 through 31)

X = hours (0 through 24)
Y = minutes (0 through 60)
Z7 = seconds (0 through 60)
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Multilingual Service,
Component and Bouquet
Name Descriptors

Mosaic Descriptor

3-176

The multilingual service_name_descriptor provides the service name in one or
more languages. The descriptor itself indicates the number of sub-descriptors
used (you can describe a service in any number of languages, however, you need
to use a sub-descriptor for each language). The sub-descriptor parameters are
described below.

Parameter Possible values Notes
ISO 639 language Three alpha characters See ISO 639
code

Service provider
name

Alpha-numeric characters This field is not used for the component

or bouquet name sub-descriptors.

Service name Alpha-numeric characters This field is analogous to the Bouquet

name and the Text description parame-
ters in the multilingual_bouquet_name
and the multilingual_component_name

sub_descriptors.

The definitions provided in the preceding table for the ISO 639 and the Service
name sub-descriptor parameters are also used for the following descriptors:

®  multilingual _bouquet name_descriptor

®  multilingual_component_name_descriptor

The mosaic_descriptor and sub-descriptors can describe a mosaic component,
which is a collection of different video images that form a coded video compo-
nent. Each video image occupies a small region of the screen. The information in
the descriptors and sub-descriptors determines the content and arrangement of
the mosaic. Refer to ETS 300 468 for a full explanation of the mosaic descriptor
and sub-descriptors.

Parameter Possible values Notes
Mosaic entry point Oori A value of 1 indicates that this mosaic is
the highest in a hierarchy.

Nb of horizontal 0 (one cell) Cells = value+1

elementary cells 1 (two cells) Enter the value or select from the list
;-(eight cells) box.

Nb of vertical 0 (one cell) Cells = value+1

elementary cells 1 (two cells) Enter the value or select from the list
;-(eight cells) box.
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The mosaic sub-descriptors have the following parameters:

Parameter Possible values Notes

Logical cell ID 0to 63

Cell presentation info | 0 (undefined) Enter the value or select from the list
1 (video) box.
2 (still picture)
3 (graphics/text)

Cell linkage info 0 (undefined) Enter the value or select from the list
1 (bouquet related) box.

2 (service related)
3 (other mosaic related)
4 (event related)

Bouquet ID 0 through 65535 Present only if the cell linkage info value
is 1.

Original network ID | 0 through 65535 Present when cell linkage info value is

Transport stream ID | 0 through 65535 2,3, 0r4.

Service ID 0 through 65535

Event ID 0 through 65535 Present only if the cell linkage info value
is 4.

Each mosaic sub-descriptor may have several sub-sub-descriptors. The sub-sub-
descriptors have only one parameter, the elementary cell ID, which can have a
numeric value from 0 to 63.

Network Name Descriptor =~ The network_name_descriptor provides the network name.

Parameter Possible values Notes

Network name Alphanumeric characters The network name

NVOD Reference = The NVOD _reference_descriptor, in conjunction with the time-shifted service
Descriptor  and time-shifted event descriptors, provide a mechanism for describing a group
of services that carry the same event sequence at start times that are offset from
one another. Such a group of time-shifted services is known as near video on
demand, or NVOD.

The NVOD reference descriptor uses sub-descriptors to list the services that
together form an NVOD service. The following table lists the NVOD reference
sub-descriptor parameters.
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Parental Rating Descriptor

Private Data Specifier

3-178

Descriptor

Parameter Possible values Notes

Transport stream ID | 0 to 65535 Identifies the TS that contains the
service.

Original network ID | 0 to 65535 The network ID of the originating delivery
system for the service.

Service ID 0 to 65535 Uniquely identifies the service within a

transport stream; must be the same as
the program number in the correspond-
ing PMT.

The parental_rating_descriptor, through sub-descriptors, can contain a rating
based on country and age of the potential viewers. The following table lists the
parental rating sub-descriptor parameters.

Parameter

Possible values

Notes

Country code

A 3-character country code

Codes are specified in 1ISO 3166 [2]

Rating (+3 = mini-
mum age)

1to 15

The suggested minimum age of viewers
is the rating plus three; thus a rating of 4
suggests that viewers should be at least
7 years old.

The private_data_specifier_descriptor identifies the source of private data used in
the SI stream so the decoder can reliably interpret the private data. The location
of this descriptor determines the entities (network, bouquet, events, or services)
to which it applies; refer to ETS 300 468 for a complete explanation.

Parameter

Possible values

Notes

Private data specifier

0to2%2

Assigned in ETR 162 [6]
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Satellite Delivery System
Descriptor

Service Descriptor

The satellite_delivery_system_descriptor identifies the characteristics of the
satellite delivery system.

Parameter Possible values Notes
Frequency (GHz) 000.00000 to 999.99999 —
Orbital position 000.0 t0 999.9 Degrees; many possible entries are

meaningless.

West east flag

0 (Western position)
1 (Eastern position)

Enter the value or select from the list
box.

Polarization 0 (linear—horizontal) Enter the value or select from the list
1 (linear—vertical) box.
2 (circular-left)
3 (circular-right)

Modulation 0 (undefined) Enter the value or select from the list
1 (QPSK) box.

Symbol rate 000.0000 to 999.9999 Msymbols/second.

FEC inner 1 (1/2 conv. code rate) Select through the list box or enter the

2 (2/3 conv. code rate)
3 (3/4 conv. code rate)
4 (5/6 conv. code rate)
5 (7/8 conv. code rate)
15 (No conv. coding)

appropriate value and click the descriptor

icon; the application makes the appropri-
ate entry in the corresponding field.

The service_descriptor provides the service type, service name, and service

provider.
Parameter Possible values Notes
Service type 0 (reserved) Select through the list box or enter the

1 (digital television)

2 (digital radio sound)

3 (teletext)

4 (NVOD reference)

5 (NVOD time-shifted service)
6 (mosaic)

7 (PAL coded signal)

8 (SECAM coded signal)

9 (D/D2-MAC)

10 (FM radio)

appropriate value and click the descriptor

icon; the application makes the appropri-
ate entry in the corresponding field.

128 to 254 (user defined)
Provider name Alphanumeric text
Service name Alphanumeric text
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Service List Descriptor ~ The service list_descriptor uses sub-descriptors to list the services in a transport
stream by service ID and type. The table lists the service list sub-descriptor

parameters.
Parameter Possible values Notes
Service ID 0 to 65535 Uniquely identifies the service within a
transport stream; must be the same as
the program number in the correspond-
ing PMT except when the service type is
NVOD reference.
Service type 0 (reserved) Select through the list box or enter the
1 (digital television) appropriate value and click the descriptor
2 (digital radio sound) icon; the application makes the appropri-
3 (teletext) ate entry in the corresponding field.
4 (NVOD reference)
5 (NVOD time-shifted service)
6 (mosaic)
7 (PAL coded signal)
8 (SECAM coded signal)

9 (D/D2-MAC)
10 (FM radio)
128 to 254 (user defined)

Service Move Descriptor ~ The service_move_descriptor enables a decoder to track a service as it is moved
from one transport stream to another.

Parameter Possible values Notes

New 0 to 65535 The ONID of the transport stream after
original network ID the move.

New 0 to 65535 The TSID after the move.

transport stream 1D
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Short Event Descriptor

Short Smoothing Buffer
Descriptor

Stream Identifier
Descriptor

Stuffing Descriptor

The short_event descriptor provides the event name and a short text description
of the event. If a longer description is required, use up to 15 extended event
descriptors in addition to this descriptor.

Parameter

Possible values

Notes

I1SO 639 language
code

A 3-character language code
as defined in ISO 639

The language of the text used in this
descriptor.

Event name

Alphanumeric text

Description

Alphanumeric text

The short_smoothing_buffer descriptor can appear in EIT present/following and
EIT schedule tables to indicate the bit rate of each event.

Parameter Possible values Notes
SB size 0 (DVB reserved) Enter the value or select from the list box
1 (buffer = 1536 bytes)
SB leak rate 0 (DVB reserved) Refer to ETS 300 468 for a complete list
1 (0.0009 Mbits/s) of possible values.
2 (0.0018 Mbit
___( tsfs) Select through the list box or enter the
60 (108.0 Mbits/s) appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.
DVB reserved bytes | An even number of hexade- | —

cimal characters

The stream_identifier_descriptor can attach a component tag to PMT transport
stream descriptions. This component tag allows the EIT, through the same tag in
a component descriptor, to reference the stream.

Parameter

Possible values

Notes

Component tag

0to 255

The stuffing_descriptor provides a means of inserting dummy descriptors for

table stuffing.

Parameter

Possible values

Notes

Descriptor length

0to 255

Bytes
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Telephone Descriptor

3-182

Teletext Descriptor

The telephone_descriptor provides a telephone number that can be used for
modem dial-up; communication via modem may be used with narrow band

interactive channels.

Parameter

Possible values

Notes

Foreign availability

0 (from inside the country)
1 (from outside the country)

Enter the value or select from the list box

Connection type

0to 31

Type must be recognized by the decoder

Country prefix

Alphanumeric characters

Int’l area code

Alphanumeric characters

Operator code

Alphanumeric characters

National area code

Alphanumeric characters

Core number

Alphanumeric characters

Consistent with international and local
telecommunications standards.

The teletext_descriptor, with sub-descriptors, can appear in an ES definition in
the PMT to identify streams that contain EBU teletext data. The table lists the
teletext sub-descriptor parameters.

Parameter

Possible values

Notes

I1SO 639 language
code

A 3-character language code
as defined in ISO 639

The language of the teletext data.

Teletext type

1 (initial teletext page)

2 (teletext subtitle page)

3 (addit’l information page)
4 (program schedule page)

Select through the list box or enter the
appropriate value and click the descriptor
icon; the application makes the appropri-
ate entry in the corresponding field.

Teletext magazine
number

Oto7

Identifies the magazine.

Teletext page
number

0to 255

Identifies the page.
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Terrestrial Delivery
System Descriptor

The terrestrial delivery_system descriptor identifies the characteristics of the
terrestrial delivery system.

Parameter

Possible values

Notes

Center frequency

10 to 42,949,672,950

Type value in 10 Hz increments

Bandwidth

0:8MHz
1:7MHz

Constellation

1 QPSK
116 QAM
164 QAM

Hierarchy information

: Non-hierarchical
> Alpha =1
: Alpha =2
: Alpha =4

Code rate HP stream

11/2
123
1 3/4
:5/6
1 7/8

Code rate LP stream

11/2
123
1 3/4
:5/6
1 7/8

Guard interval

11/32
11/16
:1/8
1 1/4

Select through the list boxes or enter the
appropriate value and click the descriptor
icon.

Transmission mode

12k
1 8k

O | WN—=O| PLOUN—_LO(PLOUN—_LO|LOND—=LO(NM—=O

Other frequency flag

0 : No other frequency in use
1: Other frequency in use

Select through the list box or enter the
appropriate value and click the descriptor
icon.

Time Shifted Event

Descriptor  of another event.

The time_shifted_event_descriptor identifies an event that is a time-shifted copy

Parameter Possible values Notes
Reference service ID | 0 to 65535 The ID of the NVOD reference service.
Reference event ID | 0 to 65535 Identifies the reference event (of which

this event is a copy).
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Time Shifted Service  The time_shifted_service descriptor identifies a service that is a time-shifted
Descriptor  copy of another service.

Parameter Possible values Notes

Reference service ID | 0 to 65535 The ID of the NVOD reference service
(of which this service is a copy); does
not have a corresponding service in the
PMT.

User Descriptor ~ You can define a descriptor an add it to almost any table, stream, service, or
event definition.

Parameter Possible values Notes
Descriptor tag 128 to 254 Define your own.
Private bytes An even number of hexade- | —

cimal characters
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PSIP Descriptors

AC-3 Audio Descriptor

Descriptors are structures which may be used to extend the definitions of the
elements to which they refer. This section describes the descriptor parameters for
PSIP structures. In most cases, a range of possible values is given for each
descriptor. Descriptors are listed alphabetically. Descriptors are listed alphabeti-

cally.

See the online help for syntax descriptions of PSIP descriptors.

The AC-3 Audio Descriptor provides information on the audio elementary

stream.

Parameter

Possible values

Notes

Sample rate code

0:48 kHz
1:44.1kHz
2:32kHz

3 : Reserved

4 : 48 kHz or 44.1 kHz
5:48 kHz or 32 kHz
6:44.1 kHz or 32 kHz

7 : 48 kHz or 44.1 kHz or
32 kHz

Indicates the sample rate of the
associated AC-3 audio stream.

Bsid

The same value as the bsid field in the
associated AC-3 audio stream.

Bit rate code

Indicates the bit rate.

Surround mode

0 : Not indicated

1: Not Dolby Surround
encoded

2 : Dolby Surround encoded
3: Reserved

Indicates whether Dolby Surround is
used.

Bsmod

The same value as the bsmod field in
the associated AC-3 audio stream.

Num channels

Indicates the number of channels for the
associated AC-3 audio stream

Full sve

1 : Full service suitable for
presentation

0 : Not sufficiently complete
to be presented without
being combined with another
audio service

Langcod

0 : Language is unknown

The same value as the Langcod field in
the associated AC-3 audio stream.

Langcod2

The same value as the Langcod2 field in
the associated AC-3 audio stream.
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Caption Service
Descriptor

Component Name
Descriptor

Parameter Possible values Notes

Mainid 0to7 Identifies a unique main audio service.

Asvcflags 0to7 Indicates the main audio service with
which this partial audio service must be
combined.

Text code 1: Textis 1 byte characters

encoded using the ISO Latin
1 alphabet
0 : UNICODE

The Caption Service Descriptor provides closed captioning information, such as
closed captioning type and language code

Parameter Possible values Notes
Language A 3 byte language code
CC type 1: Advance television close
caption service is present
0 : Not present
Line21 field 1: Line 21closed caption

service is associated with
field 1 of the NTSC wave-
form

0 : Not present

Caption service
number

0to 63

Easy reader

1 : Text tailored to the needs
of beginning readers
0 : Not tailored

Wide aspect ratio

1 : Formatted for displays
with 16 :9 ratio

0 : Formatted for the 4 :3
ratio

The Component Name Descriptor is a multiple string structure that defines an

optional textual name tag for any component of the service. (See Multiple String

Structure on page 3-162.)
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Content Advisory  The Content Advisory Descriptor indicates, for a given event, ratings for any or

Descriptor all the rating dimension defined in the RRT.

Parameter

Possible values

Notes

Rating region

0to 255

Indicates the RRT with the matching
information.

Rating dimension | 0to 255 The dimension index in the RRT rating
region.
Rating value 0to15 The rating value of the rating dimension |

in the RRT rating region.

Rating description
text

Field is limited to 16 characters.

Extended Channel Name  The Extended Channel Name Descriptor is a multiple string structure that
Descriptor  provides a long channel name for the VCT. (See Multiple String Structure on

page 3-162.)

Program Identifier = The Program Identifier Descriptor provides a means of identify programs in the

Descriptor  PMT.

Parameter Possible values Notes

Provider index 0 to 65353 This 16 bit unsigned integer field
identifies the provider that assigns the
program_event_id

Program event id 0to 16,777,215 This 24 bit unsigned integer field
identifies the program or product.

Provider index 0 to 65353 This 16 bit unsigned integer field
identifies the provider that assigns the
program_event_id

Program event id 0to 16,777,215 This 24 bit unsigned integer field

identifies the program or product.

Episode number

Version number

This 12 bit unsigned integer number identifies the version of the
production or episode (1 to 4095 inclusive).

Different versions of the program/production may be assigned for
different languages, program lengths, different titles for the same

program/product, etc.

For instance, a film product may be released as a 120 minute version in
English for North American theatrical release, a 180 minute version in
French for European theatrical release, and a 110 minute release in
English and French for use on Canadian television.
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Parameter

Possible values Notes

Original date year

This 8 bit unsigned integer number represents the offset from 1900 to
the year of first presentation.

Year minus 1900; that is. if first presentation was 1984, the
original_date_year would have a value of 84 or 0x54).

Original date month

1 = January - 12 = December

Original date day

1to31

Program id string

A sequence of zero to 40 characters which represent a human-readable
version of the Program Identifier.

The characters are coded according to ISO/IEC 8859-1 (Latin-1).

The program_id_string is not intended for display or processing by
consumer equipment; it may be provided by the creator of the
program_id_string as a human-readable reference check on the
Program Identifier.

ISAN field

The 9 byte optional field may be used to cross-reference the ISAN
number for the program when one exists.

ISAN is an identification system used for certain audio/visual properties.
It consists of a 16 digit integer number coded in bcd
(binary-coded-decimal) notation in a 64 bit (8 byte) string.

The most significant byte of the ISAN _field is used to carry the ISAN
registration authority eight bit value
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Service Location  The Service Location Descriptor provides the stream types, PID and language
Descriptor  code for each elementary stream.

Parameter Possible values Notes

PCR_PID 0to 8191 The PID of the transport packets carrying
the PCR information for the Elementary
stream.

Stream type 0 : Reserved Select the stream type from the selection
1:1SO/IEC 11172-2 Video box, and the table editor will change the
2:ISO/IEC 13818-2 Video | appropriate value.
3:1SO/IEC 11172-3 Video
4:1SO/IEC 13818-3 Audio
5:1SO/IEC 13818-1 private
section

6: ISO/IEC13818-1 PES

7: ISO/IEC 13522 MHEG

8 : ISO/IEC 13818-1 Annex

ADSM

9: IUT-T Rec. H.222.1

10 : ISO/IEC 13818-6 type A
11 : ISO/IEC 13818-6 type B
12 : ISO/IEC 13818-6 type C
13 : ISO/IEC 13818-6 type D
14 : ISO/IEC 13818-6 auxil-

iary

15 : ISO/IEC 13818-7 Audio

w/ADT

16 to 127 : Reserved

128 : User private

129 : Audio Dolby AC-3

elementary PID 0to 8191 PID of the transports packets carrying
this Elementary stream

10S 639 language 3 byes language code
code
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Time-Shifted Service ~ The Time-Shifted Service Location Descriptor links one virtual channel with one
Location Descriptor ~ or more virtual channels that carry the same programming on a time-shifted

basis.

Parameter Possible values Notes

Time shift 0to 720 The number of minutes the services
indicated by the major/minor channel
number are time shifted.

Major channel 110999 Thew index on the major channel

number number.

Minor channel 0to0 999 The index on the minor channel number.

number
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Application

Terms

The Jitter Adder application allows you to create transport stream files with
known multiplex errors. By introducing errors into the PCRs, transmission delay
variations can be simulated. Use these transport streams to test the robustness of
decoders under various conditions.

This application opens a transport stream file (*.trp), introduces clock jitter, and
creates a new *.trp file.

This section explains the commands available from the Jitter Adder application.

The main purpose of Jitter Adder files is to aid in the design of decoder PLLs.
The errors produced by the Jitter Adder application introduce known amounts of
jitter into the transport stream. The application modulates the data values of the
PCRs away from their correct values.

Use the Jitter Adder transport stream files in real-time hardware experiments at
the receiver. The receiving PLL will have to filter out the introduced modulations
in order to produce a stable clock reference. You can use the MTS300 MPEG
Test System test system Deferred-Time Analyzer application to view Jitter Adder
errors introduced into the PCR data.

This application is similar to the Multiplexer application in that it outputs a
transport stream file not a transport stream. Since there is an important difference
between the two terms, the definitions are repeated here for emphasis.

A transport stream is the signal that comes out of (or into) one of the connectors
on the rear panel of the Tektronix MTS300 MPEG Test System.

A transport stream file is a file on a disk. When the test system sends this file out
one of the rear panel connectors (properly timed), it becomes a transport stream.
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Starting the Application

Menu Commands

File Menu

3-192

Double-click the Jitter Adder icon in the Tektronix MPEG Test System
program group window to start the application.

The Jitter Adder menu commands are shown in the following table.

Menu Command Function
File Open Opens a transport stream file for addition of jitter
Quit Exits the Jitter Adder application
Jitter Definition Allows you to define the PCRs and type of jitter added
Calculate Calculates a new transport stream file with jitter added (*.jit)
Help Contents Provides help for the Jitter Adder application
Using Help Obtain information on the Help system
About Jitter Adder | Displays application version and copyright information.

The File Menu commands select transport streams and close the application.

Open
Quit

Open. Opens the Multiplex Transport File dialog box.

Multiplex trangport File I
Locki | Mis200 = B = e =

Audia (video
Bin
Clg-tip
Data
PStream
Service

File name: I .

Files of bype: IM ultiplex Trarsport File [*.hp) j Cancel |
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Select a file from the File Name list and click OK. This returns the List of
Programs window in the application window. Use this as a quick reference for
PID numbers when defining jitter.

— List of program:

Program rumber 1 PCR_PID 50

Quit. Closes the Jitter Adder application. No verification of the Quit command is
given before exiting the application.

Jitter Menu  The Jitter Menu commands set parameters and initiate calculations.

Definition
Calculate
Definition. Opens the PCR Clock Selection dialog box.

PCR Clock Selection ]|

—Selected clock

@ Al

 PCR_PID 289

Cancel |

Use this dialog box to choose if the jitter calculation is done to all PCR clocks or
to only the PCR for one PID (program). You can have a set of reference PCRs in
the same transport stream file.
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Once the option is selected, click OK. This opens the Jitter Type dialog box.

Jitter type I
—Jitter
@ Offset Value o.oooooos in seconds
Amplitude [-A +A] 0.0000005 in seconds
" Square
Amplitude [-A +A] 0.0000005 in seconds
 Sine
" Random Yalue 0.0000005 in seconds

Use this dialog box to set the jitter parameters inserted into the PCR. Select
from: Offset, Square, Sine, or Random. Only one option is allowed.

m  Offset. Adds the time (in seconds) entered in the Value text box to the PCR:
PCR = PCR + offset

®  Square. Adds the time (in seconds) defined by the following equation to the
PCR:

PCR(n) = PCR(n) + square(t)

Square(t) is the value of the square wave defined by the Amplitude and
Period text boxes at the time defined by PCR(n). See Figure 3-1.

Using PCR2 from Figure 3-1 as an example, the value of the square wave at
PCR2 is A. After jitter is applied, PCR2 = PCR2 + A.
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T
+A ¢
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0 ‘ \ ‘ Time (+)
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\ \ \
-A— ¢ | *
PCR1 PCR2 PCR3

Figure 3- 1: lllustration of the square jitter function

®  Sine. Adds the time (in seconds) defined by the following equation to the
PCR:

PCR(n) = PCR(n) + Asin(t)

Asin(t) is the value of the sine function defined by the Amplitude and
Period entered in the text box boxes at the time defined by PCR(n). See
Figure 3-2.

+A —

|
\
| } Time (+)
\
\ \
| \/ | |
A L | | \ \
|

Figure 3-2: lllustration of the sine jitter function

Using PCR2 from Figure 3-2 as an example, the sine wave value at PCR2 is
—0.55A. After jitter is applied, PCR2 will equal the correct value of PCR2 less
0.55A.
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®  Random. Adds a uniformly distributed random value to the PCR. The range
of values is between 0 and the value (plus or minus) defined in the Value
box in seconds:

PCR = PCR = random

When the desired type of jitter is defined, click OK. This does not cause any
changes to the *.trp file. It only defines the changes that will be made when the
Calculate command is called.

You can set jitter frequency independent of the PCR rate. To prevent misleading
results, only use jitter frequencies less that one-half the PCR frequency. For
example, if the PCR rate is 25 per second (period = 0.04 second) then the
maximum jitter frequency the user should specify is 12.5 Hz (period = 0.08
second). For an example of a jitter frequency that is too high for the PCR
frequency, see Figure 3-1.

NOTE. The PCR Analysis uses the previous PCR as the reference point to
calculate the error in the current PCR. This can cause the error calculation to be
misleading for some PCR jitter functions. Specifically, the jitter added by the test
system may not be easily interpreted by the PCR analysis display.

Calculate. Uses the parameters defined by the Definition command to create a
new transport stream file with introduced jitter. The Calculate command opens
the Output File dialog box.

Output file EH I
File: name: Folders: o
cihmts200%cfg-p -

Carcel
comples. TRFP =] = ch =] —I
DEFAULT.TRP = MTS200
&= CFG-TRP
o 2
Save fle as type: Dinves:
Jitter File [*trp) x| [=Ecwtsim x| Network.. |

Use this dialog box to name the resulting transport stream file. Enter the desired
name in the File Name dialog box; the *.trp extension is automatically added.

Once you click OK, the jitter calculation begins. There is a status gauge that
shows you how far the calculation has progressed. It also shows the type of Jitter
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being added and the parameters. The Status Bar also gives information on the
calculation.

¥ Packet Jitter - CAMTS100A\CFG-TRPASAMPLE TRP HER
File Jiter 7

o (ot

Processed file : jitter. TRP

Jitter : Random

Bk Value : 1.000¢-03 s

r List of

Program number 1 PCR_PID :50

| Please Wait.. Press Escape to Stop

Figure 3-3: The display during jitter calculation

When the calculation is complete, the status gauge reads 100%. The new file can
be used as a transport stream file.

The following illustration shows a jitter file with PCRs analyzed by the test
system. If you viewed the analysis on screen, most clocks appeared in red,
indicating an error.

B PCR of jitter, TRP (PID 50, Program 1) !EIB!
Multipliocrate: 9995581 bitsisec ﬂ
PCE.romber 1ta 10
| =
i Il FCR number & ]
0000848 0l
PCR Base : 18067 units
PCR Extension : 116 units
PCR Value [PCRY] : 0.200748741 sec
Interpolated PCR [PCRI) 1 0.200428738 sec
PCRI - PCRY : -0.000320002 sec
Previous PCR Arrived Since © 0.040002037 sec
Packet Number : 1336
Packet Number of PID 50 : 819
Al |
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Help Menu  The Help menu commands provide access to the Help system.

Contents
Using help

Ahout Jitter Adder

Contents. Displays the Help table of contents, index, and find routine.
Using Help. Explains how to use and customize the Help system.

About Jitter Adder. Displays the application version and copyright.

Toolbar

The following commands are available from the toolbar: Open, Definition, and

Calculate.

Icon Name Function

Open Chooses the transport stream file and places its program PID
= numbers in the List of programs window. (See page 3-193.)
Definition Defines the type of packet jitter added to the transport stream
Def file. (see page 3-193.)

Calculate Creates a new transport stream file with the defined amounts

[(? of jitter added to the PCRs. (see page 3-196.)
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The European Digital Broadcasting Project (DVB) specifies a baseline system
for satellite broadcasting. The transport stream channel coding portion of the
specification has the following flow:

®  MPEG-2 Transport stream file (Multiplexer)

®  Energy Dispersal — randomizing

®  QOuter Coder RS (204, 188) — for byte error correction
®m Interleaver — better burst error correction

®  Inner Coder (Viterbi p/q) — bit error correction

®  QPSK Modulator

The DVB Channel Coding and Decoding application also provides decoding to
return the coded file to a standard transport stream file.

Table 3-33 lists the type of coding/decoding, the type of input expected, and the
resulting file.

Table 3- 33: Expected input file types

Operation Expected input Output
Energy Dispersal *trp *.eds
Reed-Solomon *.eds *.res
Byte Interleaving *.res *inl
Viterbi Encoding *inl *vtb
Byte Deinterleaving *inl *din
Reed-Solomon decoding *din * drs
Energy Dispersal removal *drs *edr
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Starting the Application

Double-click the DVB channel Coding & Decoding icon in the Tektronix
MPEG Test System program group window to start the application. The

application window opens as shown below.

YRR . DVB Channel Coding & Decoding [ [] x]

Menu bar —

File

Coding Decoding Generation 7

Duration gauge

Status bar ——

3-200

| 0%
Tektmnjx

MTS

Scresnz gnd Program Copsright
MATE A Cormmum cation

Duration Gauge. Displays the coding or decoding process status in percent.

MTS300 Stream Creation Applications User Manual



Using the DVB Channel Coder/Decoder

Menu Commands

Figure 3-34 lists the Jitter Adder menu commands.

Table 3-34: Jitter Adder menu commands

Menu Commands Function
File Quit Exits the Coder/Decoder application
Coding Chain Defines a list of coding modules
Energy Dispersal Defines and performs Energy Dispersal coding on a
selected file
Reed-Solomon Defines and performs Reed-Solomon coding on a
selected file
Interleaver Defines and performs Interleaver coding on a selected
field
Viterbi Defines and performs Viterbi coding on a selected file
Decoding | Chain Defines a string of decoding modules for a file
Delnterleaver Decodes a file for Interleaver coding
Reed-Solomon Decodes a file for Reed-Solomon coding
Energy Dispersal Decodes a file for Energy Dispersal coding
Removal
Generation | Pattern Generates a user-defined repetitive pattern and puts it in
afile
Transport Packet Generates a user-defined pseudo transport packet and
puts it in a file
? Help Provides useful information on all the commands and
additional information on coding in general
About... Displays the application version and copyright

File Menu

Cluit
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The File menu offers the Quit command, which exits the Coder/Decoder
application.
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Coding Menu

The Coding menu provides access to the required DVB channel coding for
satellite broadcasting (Energy Dispersal, Reed-Solomon, Interleaver, and
Viterbi). It also provides for chaining the various coding methods together.

Chain

Erergy Dispersal
Eeed-Solomon
Interleawer
“iterhi

Chain. The Chain command opens the Coding Chain dialog box, which allows
you to create DVB-compliant files.

Each check box defines one module in the coding chain. When all check boxes
are selected, the coding will produce a DVB-compliant file. If you deselect any
of the check boxes, you will generate a noncompliant file. (This feature is
provided for testing purposes.)

Coding Chain ]|

—Coding Chain

¥ Energy Dispersal
¥ Reed-Solomon(204,188)

[V Interleaver

Cancel |

NOTE. If Energy Dispersal is not selected, it is replaced by a “B8 sync byte add
only” module in the chain.

When you select OK, the Open dialog box appears. Identify the file to code.

Although all file types (*.*) are available, the expected transport stream file type
for DVB compliance is *.trp. Use a fle created by the Multiplexer application or
acquire one from a transport stream input through a rear-panel connector.

Select OK to initiate the coding process. Each coding module is performed in
the order given in the dialog box. During the coding process, a gauge in the
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Application Window reports the coding status. The gauge range is 0 to 100% for
each type of coding.

NOTE. To stop the coding process at any time, press the ESC key. This ends the
coding with the current coding module.

The “READY” statement in the status bar indicates that the coding process is
complete for the selected modules. There are now three additional files in the
original directory with the transport stream file. The new files share the original
name with the following extensions: *.eds, *.res, and .*ini.

For more information on individual coding modules, see Energy Dispersal
Coding on page 3-211, Reed-Solomon Coding on page 3-212, and Convolution-
al Interleaving Coding on page 3-212.

Energy Dispersal. The Energy Dispersal command allows you to use this coding
scheme alone, instead of in conjunction with the other code modules using the
Chain command. This module performs sync byte inversion for the first of each
group of eight transport packets, and randomizing of data using a PRBS (Pseudo
Random Binary Sequence). For more information on the actual coding, refer to
Energy Dispersal Coding on page 3-211.

Selecting Energy Dispersal opens the following dialog box.

N [
File: name: Folders: o
IE cihmts200%cfg-p -
Cancel
IICFG.NDX - = =l —I
Complex-gm (= MT5200
complex.
complex TRP E=r CFG-TRP
DEFALLT BAT
DEFAULT.EIT
DEFAULT.MIT -
DEFALILT.PMT d| |
Lizt files of bype: Dinves:
|40 types () x| [=Ecwtsim x| Network.. |

This first byte of the selected input file should be the first byte of a transport
stream packet file (the sync byte, 47ygx). The input file should be a*.trp
transport stream file. Other file types are permitted, as long as they meet the sync
byte requirement, however.

Click OK to begin the coding process. A gauge in the Application Window
states the coding process status. When the gauge reads 100% and “READY” is
displayed in the Status bar, the coding process is complete.
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Completion of the coding results in a file with the same base name as the
original, except the extension is *.eds.

If you choose a file that is inappropriate for Energy Dispersal, coding will occur
anyway. You can stop the coding process at any time by pressing the ESC key.

Reed-Solomon. Reed-Solomon coding takes the randomized transport packet
(from the Energy Dispersal coding) and adds 16 bytes to the field. (188 initial
packet size + 16 bytes of Reed-Solomon = 204 bytes.) For a more detailed
explanation of Reed-Solomon coding, see Reed-Solomon Coding on

page 3-212.

The Reed-Solomon dialog box is displayed after choosing this command. Enter
the desired Coded Block Size and Size of Block to Code in the appropriate text
boxes. The maximum for both parameters is 255. The default values (204 and
188) are correct values for DVB.

Reed-Solomon M|
Coded Block Size :
204

Size of Block to Code :
188

Ok | Configurationl Cancell

If you choose the Configuration command, the Reed-Solomon Configuration

dialog box appears.
Reed-Solomon Configuration [

Field Generator Polynomial P(x) :
Dx‘a+ E X7 + Ex‘m Ex‘5+ Dx‘zn Dx‘3+ Dx‘2+ Exﬁ + D

First Root of Code Generator Polynomial G{x) :

alpha

Cancel |

Use the Reed-Solomon Configuration dialog box to define different values for
p(x) (the Field Generator Polynomial) and alpha, which is the first root of p(x).
The default values are correct for DVB applications.
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When the configuration is complete, return to the Reed-Solomon dialog box by
selecting OK. If you are ready to code a file, select OK. This returns the Open
dialog box. The coding module accepts *.eds files (previously Energy Dispersal
coded) only.

Select a file and enter it in the File Name text box; then click OK. This initiates
the Reed-Solomon coding process. The Application Window gauge tracks the
progress of the coding process. When coding is complete, the gauge reads 100%
and the Status bar reads READY.

The coding process outputs a file with the original name and an added*.res
extension.

Interleaver. This module performs convolutional byte interleaving. See
page 3-212 for more information on this coding process.

When you choose the Interleaver command, the Open dialog box appears.
There are no parameters to adjust for this coding module.

The Interleaver requires a *.res file (a file previously Reed-Solomon encoded).
After selecting a file to code, click OK. This starts the Interleaver coding
module.

A gauge in the Application Window monitors the coding progress. Coding is
complete when the gauge reads 100% and the Status bar reads “READY.”
Interleaver coding results in a file with the same base name as the selected file,
except the extension is *.inl.

Viterbi. Viterbi performs inner coding based on the Viterbi punctured convolu-
tional code. For more information on this coding process, refer to Viterbi Coding
on page 3-213.

NOTE. This application does not provide a method to decode Viterbi coding.
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When you choose Viterbi, the following dialog box appears.

vieroi K

cli2 c23 c34 E8

cancal|

Use the Viterbi dialog box to select the Viterbi Code. The code can be 1/2, 2/3,
3/4, or 7/8 (the default is 7/8). When you click OK, the Open dialog box
appears.

Use the Open dialog box to select a file for Viterbi coding. The expected file
type is an *.inl (Interleaver coding result). Once you select the file, click OK.
This begins the Viterbi coding process.

A gauge in the Application Window tracks the progress of the coding. The
coding is complete when the gauge reads 100% and the Status bar says
“READY”. The output of this module is a file with the same base name as the
original file, but it now has *.vtb as the extension.

Decoding Menu  The Decoding menu provides access to the required DVB Channel Decoding for
satellite broadcasting (Deinterleaving, Reed-Solomon Decoding, and Energy
Dispersal Removal). It also provides for chaining the various decoding methods
together.

Decoding
Chiain

Deintarleaver
Beed-Solomon
Energy Dispersal Removal
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Chain. With the Chain command, you can decode the transport stream file using
the DVB-compliant method. The figure below shows the dialog box associated
with the Chain command.

Decoding Chain I

—Decoding Chain

[V Delnterleaver
¥ Reed-Solomon(204,188)

¥ Energy Dispersal Remowal

Cancel |

You can deselect any of the check box, however, all boxes must be checked to
generate a DVB-compliant file. You purposely deselect modules to create DVB
noncompliant files for testing purposes.

Choose OK to begin Chain decoding. A gauge in the Application window
reports the progress of each decoding operation. All chain decoding is complete
when the gauge reads 100% and the status bar says “READY.”

If the Energy Dispersal Removal module is not selected, it is replaced by a B8
sync byte removal module in the chain.

To stop the decoding process at any time, press the ESC key. This ends the entire
decoding chain with the current module.

Deinterleaver. When you choose the Deinterleaver command, the Open dialog
box appears. The expected input file is one generated by the Interleaver coding
module (*.inl), although the Deinterleaver module will accept any file.

When you click OK, Deinterleaving begins. A gauge in the Application window
reports the decoding process status. Decoding is complete when the gauge reads
100% and the Status bar says “READY”. The resulting file has the same name as
the original, with the extension *.din added.

To end the decoding at any time, press the ESC key.
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Generation Menu

3-208

Reed-Solomon. When you choose the Reed-Solomon command, the Open dialog
box appears. The expected input file is one generated by the Deinterleaver
coding module (*.din).

When you click OK, Reed-Solomon decoding begins. A gauge in the Applica-

tion window tracks the decoding process status. Decoding is complete when the
gauge reads 100% and the Status bar says “READY”. The resulting file has the
same name as the original, with the extension *.drs.

To end the decoding at any time, press the ESC key.

Energy Dispersal Removal. When you choose the Energy Dispersal Removal
command, the Open box appears. The expected input file is one generated by the
Deinterleaver coding module (*.drs), although this decoding module will accept
any file type.

When you click OK, Energy Dispersal Removal decoding begins. A gauge in the
Application window tracks the decoding process status. Decoding is complete
when the gauge reads 100% and the Status bar says “READY”. The resulting file
has the same name as the original, with the extension, *.edr added.

To end the decoding at any time, press the ESC key.

The Generation menu allows you to create new *.trp files by defining a pattern
or transport packets.

Generation

Eatam
Transpor Packets

Pattern. This command generates a user-defined pattern. When you select the
Generation Pattern command, the Save As dialog box appears to name the file.
A default extension is not provided for the file name. However, if you enter a file
name without an extension, *.plp is automatically added.

Click OK to confirm the entry and close the dialog box. The Pattern entry box
appears; enter the number of bytes in the pattern and click OK.

Enter the number of bytes in the pattern
| |

OK Cancel
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The Composition Motif entry box appears to define the repetitive pattern. Enter
the desired byte value in hexadecimal. One Composition Motif dialog box
appears for each byte you specified in the pattern.

Click OK to confirm the entry and close the dialog box.

Composition Motif | ]

Byte number 1

OK Cancel |

The Pattern entry box appears. Define the number of times you want the pattern
to repeat; then click OK.

Number of Pattern repetitions

| |
0K I Cancel |

The pattern is created and stored in the file specified above.

Transport Packet. This command generates a repetitive pattern of user-defined
transport packets.

When you select the Transport Packet command, The Transport Packets dialog
box appears to define the payload or to have random data loaded.

Transport Packets I
[CCCITT 2715-1

Transport Packet Header (in hexadecimal) :

Payload (in hexadecimal) :

x 184 bytes

Cancel
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If you choose the CCITT 2"15-1 check box, random data is generated for the
payload. If you set the value of the first text box under the Transport Packet
Header, the last three text boxes will gray. The default value of the first text box
is 47. You can also enter a value.

If the CCITT 2"15-1 check box is not selected, you can define the values of all
text boxes under the Transport Packet Header. The default value is 47 00 00 00.
You must define the payload, which is then repeated 184 times. Click OK to
confirm the selections.

The Number of Packets dialog box appears.

Number of Packets | ]

Enter the number of Transport Packets

| |
0K I Cancel |

Enter the number of transport packets in the transport stream; then click OK.
The Save As dialog box opens to name the file. A default extension is not
provided for the file name. However, if you enter a file name without an
extension, *.plp is automatically added.

Click OK, the application creates the desired transport stream file. When the
Gauge reads 100%, the transport stream file is complete.

Help Menu  The Help menu commands provide access to the Help system.

Help |

Ahout MFEGZ DWE Channel Coder and Decoder |

Help. Provides access to the application Help system.

About MPEG2 DVB Channel Coder and Decoder. Displays the application version
and copyright.
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Coding Types

Energy Dispersal Coding

This section defines the application coding types.

This is the first coding module and last decoding module.

The input of this coding module is an MPEG-2 transport stream, which is a
concatenation of packets of 188 bytes (1 sync byte plus 187 data bytes).

SYNC
1 byte

|

471X

187 bytes

To comply with DVB and ensure adequate binary transitions, the data from the
MPEG-2 multiplex (transport stream file) is scrambled with a Pseudo Random
Binary Sequence (PRBS). The processing order at the transmitting side always
starts from the Most Significant Bit (MSB) of the synchronization byte (0 of
01000111).

The polynomial for the PRBS generation is : X5 + X14 + 1. It uses the 15-bit
shift register illustrated below for scrambling and descrambling (in the channel
coding process).

—| 1| 2|3|4|5|6| 7|8| 9|10|11|12|13|14|15

R

\
Enable — / @7 Scrambled/descrambled
Clear/scrambled data output

data input

At the start of every eighth transport packet, the sequence 100101010000000
loads into the shift register. This provides an initialization signal for the
descrambler. The MPEG-2 sync byte (for the first transport packet in the group
of eight packets) is then inverted bit-wise from 47;cx to B8pcx. The first bit at the
output of the PRSB generator is applied to the first bit (MSB) of the first byte
following the inverted MPEG-2 sync byte (B8}ex).
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To optimize synchronization of the subsequent seven transport packets, PRSB
generation continues with its output disabled, leaving these bytes unrandomized.
Thus the period of the PRSB sequence is 1503 bytes as shown below.

‘BS‘ 187 randomized bytes ‘47 187 randomized bytes | 47 | 187 randomized bytes ( ‘ BS‘ 187 randomized bytes

8 randomized transported packets

Reed-Solomon Coding  The Reed-Solomon RS (204, 188) code corrects up to 8 bytes in a 204 byte
block. This module takes each randomized transport packet at the output of the
Energy dispersal module and produces 204 bytes by calculating and adding 16
bytes at the end of the packet (188 bytes).

The Reed-Solomon calculates in a Gallois Field generated by the polynomial:
pr) =x8+xt+ X7+ x2+ 1

The RS code generator polynomial (used for the 16 byte calculation) is:
gx) = (x +a%(x + al)...(x + ald)

where o = 02}

The RS (204,188), shortened code from the original RS (255,239), is implement-
ed by adding 51 bytes, all set to zero, before the information bytes (a transport
packet) at the input of an RS (255, 239) encoder. After the RS coding procedure,
these null bytes are discarded, and the transport packet remains as shown in the
following illustration.

‘ BS‘ 187 randomized bytes ‘ 16 bytes ‘

Convolutional Interleaving  Convolutional Interleaving, with depth I = 12, is applied to the error protected
Coding  packets. The following is a conceptual diagram of the Interleaver.

0
._|1 17 = M cells °
2
Interleaver 17x2 cells Interleaver
oput ... output

."_| 17x11 cells |
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The Interleaver has 12 branches, cyclically connected to the input byte-stream by
the input switch. Each branch is a FIFO shift register, with depth (MJ) cells.

where M =17 or N/I
N = 204 the error protected frame length
I = 12 the interleaving depth
J = branch index

The cells of the FIFO contain 1 byte, and the input and output switches are
synchronized.

For synchronization purposes, the sync bytes and the inverted sync bytes are
always routed in the branch “0” of the Interleaver (corresponding to a null
delay).

The Deinterleaver is similar to the Interleaver, but the branch indexes are
reversed (j = 0 corresponds to the largest delay). The deinterleaver synchroniza-
tion can be carried out by routing the first recognized sync byte in the “0”
branch. The following diagram shows the interleaved transport packets.

‘ B8 ‘ 203 interleaved bytes ‘ 47 | 203 interleaved bytes ‘

Viterbi Coding  The inner coding is based on a Viterbi punctured convolutional code as
diagrammed below.

T 3

Datainput—>| 1| 2| 3| 4| 5| 6| 7| > Data output

= 3

Each byte of the input stream (MSB first) loads in a 7 (K = 7, constant length)
bit shift register. It then executes two polynomial operations. To produce a p/q
code (q output bits for p input bits) a puncture is applied to the output of the 1/2
coder.

For example, in 7/8 mode, 7 bits produce 14 bits of 1/2 code and only 8 are
transmitted. (The puncture pattern for 7/8 is 11010101100110.)
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Using the TMCC Stream Combiner

Transmission and Multiplexing Configuration Control (TMCC) data is used to
inform receivers of the various modulation schemes and transport stream IDs
used in the multiplex.

The MTS300 TMCC Combiner (MTS300 Option TM or MTS3FTM) is a wizard
that guides you through creating single- and multiple-stream transport stream
files for ISDB-S environments. Inputs to the TMCC Combiner are shown below:

®  An MPEG-2 transport stream file (188- or 204-byte packet) is used to create
single-transport stream files with TMCC information (S_TMCC files).

When used to create S_ TMCC transport stream files, the TMCC Combiner
inserts TMCC basic information (consistent with the ISDB-S standard) into
the Reed-Solomon area of the 204-byte packets that are the TMCC Combin-
er output.

®  From one to eight S TMCC files are used to create multiple-transport stream
files with TMCC information (M_TMCC files).

When used to create M_TMCC transport stream files, the TMCC Combiner
extracts the TMCC data from the S_TMCC files and reprocesses it, creating
the 48-byte TMCC data specified in the ISDB-S standards.

For more detailed information about TMCC data and the structure of frames and
superframes, see the ISDB-S ITU-R standards documents.

Limitations. Note the following limitations for using the MTS300 TMCC
Combiner:

®  Valid input for generating an S_ TMCC transport stream file is a valid
MPEG-2 transport stream file (*.trp file)

®  Valid inputs for generating an M_TMCC transport stream file are from one
to eight S TMCC transport stream files (*.trp file)

Minimum PC requirements. Note the following minimum requirements for

installing and using the MTS300 TMCC Combiner on a PC:

® 400 MHz Pentium II processor

® 256 MB of memory

® 140 MB free disk space

® Windows NT version 4.0 with Service Pack 5 or above
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TMCC Information

TMCC Basic Information

3-216

(S_TMCC Stream)

This section briefly describes the TMCC information inserted by the MTS300
TMCC Combiner. The information is different for TMCC Basic (S_TMCC) and

TMCC Data (M_TMCC) streams.

Table 3-35 lists the contents of the basic TMCC information inserted by the
TMCC Combiner when generating S_TMCC transport streams. The fields are

described following the listing.

Table 3-35: TMCC basic information fields

S_TMCC data

Bits (64 total)

ID information

Extended data

4

Alarm signal

1

Update indication

Transmission frame id

Super frame id

Transmission mode and slot information

=y
o

Transmission mode 1

Number of slots for transmission mode 1

Transmission mode 2

Number of slots for transmission mode 2

Transmission mode 3

Number of slots for transmission mode 3

Transmission mode 4

Number of slots for transmission mode 4

||~

Transport stream ID

—
(=]

®  The extended data field is used to signal extended information.

®  The alarm signal field is set to one to indicate alarm status.

®  The update indication field is set to one to indicate that TMCC data has

changed.

®  The super frame ID field is set to one when the current packet is the first

packet of the super frame.
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B The transmission frame ID field is set to one when the current packet is the
first packet of the frame.

B The transmission mode field is used to signal the transmission parameters for
the modulation scheme and coding rate.

B The number of slots for the transmission mode is used to indicate how many
slots are processed with a particular transmission mode. The total number of
slots must be less than 48.

B The transport stream ID is the sixteen-bit ID of the corresponding transport
stream.

TMCC Data Information ~ Table 3-36 lists the contents of the TMCC information inserted by the TMCC
(M_TMCC Stream)  Combiner when generating M_TMCC transport streams. Differences between
the S TMCC and M_TMCC fields are discussed following the listing.

Table 3-36: TMCC data information fields

M_TMCC data Bits (384 bits total)
Update Indication 5
Transmission mode and Slot information 40

Transmission mode 1 4
Number of slots for transmission mode 1 6
Transmission mode 2 4
Number of slots for transmission mode 2 6
Transmission mode 3 4
Number of slots for transmission mode 3 6
Transmission mode 4 4
Number of slots for transmission mode 4 6
Relative transport stream and slot information 144
Relative transport stream number slot 1 3
Relative transport stream number slot 2 3
Relative transport stream number slot 48 3
Relative transport stream and transport stream ID 128
Transport stream ID for relative transport stream 0 | 16
Transport stream ID for relative transport stream 1 | 16
Transport stream ID for relative transport stream 7 | 16
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Table 3-36: TMCC data information fields (Cont.)

M_TMCC data Bits (384 bits total)
Alarm control 5
Emergency alarm 1
Reserved 4
Extended data 62
Extended data flag 1
Extended data 61

®  The total number of slots defined in an M_TMCC frame must be 48.

m  Up to eight S_TMCC transport streams can comprise an M_TMCC transport
stream.

B Instead of transmitting transport stream IDs for each slot, a 3-bit relative
TS ID is used. The relative IDs are transmitted sequentially from slot one
and followed by the eight 16-bit transport stream IDs from 0 to 7.

m  The 4-bit alarm control field is reserved for future use and is not defined.

®m  If the extended data flag is set to one, the following 61 bits are used for
extended data. When the flag is zero, all 61 bits are set to one.

Creating TMCC Transport Streams

3-218

This section describes each of the TMCC Combiner windows in sequential order.
You can this section as a tutorial to help you become familiar with the combiner.
First, you will learn how to create an S_TMCC stream, and then you will then
learn how to create an M_TMCC stream using the MTS300 TMCC Combiner.

Common TMCC Combiner buttons (found at the bottom of the windows) are
described below:

B Back displays the previous window.
®  Next displays the next window in the process.
®  Help displays the TMCC Combiner help system.

®  Cancel quits the application without making any changes to files on your
disk.

®  Transition displays another Basic Properties window with which you
describe a new configuration of transmission modes and slot information.
This button is only available when creating S_TMCC streams.
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®  Finish begins the multiplexing process using the information you have input.

Starting the TMCC 1. Start the TMCC Combiner by selecting the icon from the Tektronix MPEG
Combiner Test System program group. The Welcome window is displayed.

s TMCC Combiner |

Welcome to the TMCC Combiner \Wizard!

»

& || wank ta create a S_TMCC transport stream

| wank to create a M_TMCC tranzport stream

0
M
B
1
N
E
R

Click the "MNest" button to proceed.

<Bach I MNexts ﬂ Cloze Help

2. Select the appropriate option, and then click Next.
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Specifying Inputs and 3. If you selected the S_ TMCC option, you will see the General Properties
Outputs window.

s TMCC Combiner |

General properties to create a TMCC Basic TS

»

Select a T5 file ko process: Brovese |

C:M TS 3004 Cfg-TpsDefault.ip

Give its T3 Id: I‘ID

0
M
B
1
N
E
R

Select a T5 file to create: Browae |

E:3_TMCC1.hp

Click the "Mex=t" button to procesd.

<Back Cloze Help

4. Click the upper Browse button to specify the *.trp file (188- or 204-byte
packets) to which you will add TMCC basic information. (You can enter the
full path to a file on your local PC.)

5. Enter a transport stream ID in the text box provided.

6. Click the lower Browse button to specify a location for the S_ TMCC file
you will create

NOTE. Remember, these files can be large, so ensure that you have enough disk
space for the file. Also, ensure that you have write permission for the file
location.
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Defining TMCC Properties 7. Click Next and the Basic Properties window is displayed.

s TMCC Combiner |

Froperties to create TMCC Basic TS

N ala Frame size; I 44 packets

6 x Super frame size: I 3 frames
M Mumber of super frames available: [ =
B Number of super framss ko process in this transition: |—2
hll Alamsional [0 ¥ Estended data (binan] [ o000
Transmission Number of slots
E Mode 1 {TCaPsK2/3) R N EE =]
hode 2 [aPskirse) =l s =]
Mode 3 f = =
Mode 4 f = =

Total : |—48

Click the "Mew Tranzition” buttor to define the next transition.
Click the "Finish'* button to process the TMCC TS creation.

<Back I MNew T ransition: I Firizh % Cloze Help

The packets in the input transport stream can be processed with different
transmission modes and slot parameters. You define different sets of
parameters called transitions. Each subsequent Basic Properties window after
the first represents a transition.

NOTE. The sum of packets processed across all transitions should equal the
number of packets available in the input transport stream. If the sum of packets
you process is less than the number of packets in the input file, only the packets
(up to the total specified) are processed, and the output file is smaller than the
input file.

If the you want to process more packets than there are in the input file, a
warning message alerts when you try to generate the transport stream file.
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3-222

Use the following information to make changes to the Properties window
(the elements of the window are described from the top down):

The frame size text box indicates the number of slots in a frame. This
value must be less than or equal to 48. If at least one transition has
already been defined, the value of the frame size displayed is the frame
size of the last transition.

The super frame size indicates the number of frames in a super frame.
The default value is eight.

The number of super frames available indicates the number of super
frames available in the input file based on the frame size, and is updated
each time you change the frame size value.

The number of super frames to process in this transition has no initial
default value. However, if at least one transition has already been
defined, then this text box is displayed with a calculated, default value,
which is defined as the number of super frames available in the input
transport stream less the number of super frames which have already
been assigned to a previous transition or transitions.

The alarm signal has a default value of zero. If set to one, an alarm is
indicated and the alarm flag in the TMCC data is set to one.

The extended data text box represents the 4-bit extended data field (in
binary). The default value is 0000.

The four Transmission selection boxes allow you to choose from among
seven modulation modes. You can define up to four different modulation
modes for each transition.

The Number of slots selection boxes allow you to assign the number of
slots to each modulation mode.

The total number of slots used by the the modulation modes (shown at
the bottom of the Number of slots column) must equal the frame size.

NOTE. You cannot define a new transition if the number of super frames already
processed is greater than or equal to the number of super frames available in the

input.

If the number of super frames in the current transition (or the sum of the
super frames defined previously) is less than the number of super frames
available in the input stream, you can define another configuration of
modulation modes and slots by clicking the New Transition button.
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Generatinga TMCC
Transport Stream

Creating a Multiple
Transport Stream TMCC
File

8. After you have defined all of the parameters necessary for your environment,
click the Finish button. The TMCC Combiner generates the TMCC basic
information, based on your inputs and the values you specified in the
Properties windows, and consistent with the ISDB-S/ARIB standards.

The following dialog box is displayed when the process is complete.

Info

@ The S_THMCC filz has been createdl

After you dismiss the dialog box, initial window of the TMCC Combiner is
displayed.

Using from one to eight S TMCC transport stream files, you can create a
multiple transport stream multiplex (M_TMCC transport stream).

1. Select TMCC Combiner from the Tektronix MPEG Test System program
group to start the TMCC Combiner.

s TMCC Combiner |

Welcome to the TMCC Combiner \Wizard!

»

| wank to create a S_TMCEC transport stream

& || wankta create aM_TMCC transport stream

IMZ=wW=0 §)

Click the "MNest" button to proceed.

<Bach I MNexts [}I Cloze Help
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2. Select the M_TMCC option and then click Next to display the Properties
window.

s TMCC Combiner |

Froperties to create TMCC Data TS

3

Add TRCC Basic File.|} | Fiem ove Fles |

y

THMCLC B asic Filss I Properties I

0
M
B
1
N
E
R

Select a T5 file bo create: Browse |

Click the "Firizh'" buttan to process the TMCC TS creation.

Eirnzh Cloze Help

3. Click the Add TMCC Basic file button to specify the S_TMCC transport
stream file you will include in the M_TMCC multiplex.

The list box displays both the file name (the full path), and the number of
packets in each file.

B Repeat this step to add more transport stream files, up to a total of eight.

®  Highlight a transport stream file name and click the Remove File button
to remove a file from the configuration.

4. Click the Browse button to specity a location and file name for the output of
the TMCC Combiner.

5. When you are finished, click the Finish button.

The 8-byte basic TMCC information from each of the S_TMCC input files is
extracted and processed to create the 48-byte TMCC data information used
in M_TMCC data streams, according to the ISDB-S/ARIB standards.

6. A message is displayed when the process is complete. After you click OK,
the initial TMCC Combiner window is displayed.
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You can introduce errors into an MPEG-2 transport stream and use the erroneous
stream to stress-test MPEG-2 systems and components with the Error Injector.

The MTS300 Error Injector reads an input transport stream file, modifies
selected transport packets according to instructions in the error configuration file
(*.EFG file) that you create, and writes the modified stream into another
transport stream file. The following illustration shows how the error injector
inputs and outputs are related:

Input stream
(transport stream file)

I
Link |
¥

Modified transport

Error Injector .
or Injecto stream file

Error configuration
file (*.efg file)

The process for adding errors to a transport stream file is described by the

following general procedure:

1. Use the MTS300 MPEG Test System MPEG-2 DVB/ATSC System
Analyzer to identify the packet numbers and fields you want to modity.

2. Start the error injector and create an error configuration file (or open an
existing file).

3. Edit and save the configuration file.

4. Choose the Multipass option if necessary (see the online help for more
information about this option).

5. Generate an output transport stream file.
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Error injector configuration files themselves are simply text files into which you
enter the following error information:

B FError strings

®  QOperators, as described below:

+

Assignment (assigns the error value to the error string field)
Addition (adds the error value to the error string field)

Subtraction (subtracts the error value from the error string field)

& Bitwise AND (the output bit is 1 only if the input bit and the offset

bit, the error value, are both 1)

For example, if the input byte is 0100 0111 (the value of the
sync_byte) and the error value is 0000 1001 (9), the output byte is
0000 0001).

Bitwise OR (the output bit is 1 if either the input bit or the offset bit,
the error value, are 1)

For example, if the input byte is 0100 0111 (the value of the
sync_byte) and the error value is 0000 1001 (9), the output byte is
0100 1111).

Bitwise XOR (the output bit is one if the input bit and the offset bit,
the error value, are different; the output bit to zero if the input and
offset bits are identical)

For example, if the input byte is 0100 0111 (the value of the
sync_byte) and the error value is 0000 1001 (9), the output byte is
0100 1110).

Bitwise complement (changes the output bit to the opposite of the
input bit)

m  Error values

m  Packet numbers

NOTE. Packet numbers are not the same as PID values. Find packet numbers by
displaying the PID map in the system analyzer.
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The following list indicates the characteristics of valid error lines in an error
configuration file:

Each error line is one line in the error configuration file.

There are no spaces or extraneous characters between the error string,
operator, and error value.

All error values are decimal integers.
One space precedes the list of packet IDs.

Only commas separate packet numbers in a string of packet numbers.

The following tutorial will illustrate these concepts more fully and will help you
become familiar with the basic operation of the error injector.

Error Injector Tutorial

In this tutorial you will learn how to open, edit, and save error configuration
files. You will then create a modified transport stream file. As an input stream for
this tutorial, you will use the dvb.trp file you created in the tutorial, Creating a
Transport Stream File with DVB Information (see page 2-39).

Creating an Error 1.
Configuration File

MTS300 Stream Creation Applications User Manual

Double-click the Error Injector icon in the Tektronix MPEG Test System
program group window to start the application. The Error Injector applica-
tion window is displayed.

Select Open from the File menu (or click the Open command button), and
then select samplel.efg from the Open dialog box.

Click OK. The Error Injector Edit window opens with the contents of the
samplel.efg file displayed as shown in the following illustration.

EA| zamplel.efg M= B3 I
transport_error_indicator=1 1,10,23 =]
adaptation_field_control=1 100,199
adaptation_field_length+2 100,199

PCR_flag™1 323,65578,3424567
transport_private_data_flag™0 343,545,677.926
program_clock_reference_base-32134355 (45
#This is a comment line

PID=5 54,55.434,432,89088

o ol

Select Save as from the File menu and save the file as dvberr.efg.
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Edit the Error
Configuration File

3-228

Normally, before you edit the error configuration file you would identify the
packets and fields you want to modity using the MPEG-2 System Analyzer. In
this tutorial you will modify the dvb.trp file.

1. Maximize the Edit window. This will make editing the error configuration
file easier.

2. Click in the text file, and then select Delete All from the Edit menu. This
deletes all of the text from the Edit window.

3. Add the following lines of comment:

#dvberr.efg
#dvb.trp input
#dvberr.trp output

NOTE. Note the use of the # symbol to start the comment lines; this symbol must
begin all lines of comments in error configuration files. Use this symbol to
“comment out” a specific error line without removing it from the error configu-
ration file.

4. Select Show Error Types from the Options menu. The Error Types window,
shown below, is displayed.

tranzport_emor_indicator
payload_unit_ start_indic ator
transport_priarity

FID

tranzport_scrambling_contral

adaptation_fisld_contral

continuity_counter

adaptation_figld_length

discontinuity_indicatar

randorn_accessindicator —
elernentany_stream_priority_indicator

PCR_flag

OPCR_flag

splicing_paint_flag

tranzport_private_data_flag

adaptation_fisld_esterzion flag

program_clock_reference_base
program_clock_reference_reserved
program_chock_reference_extenzion
anginal_program_clock_reference_base
onginal_program_clock_reference_reserved ;I

Hide | Help |

Double-clicking an error in this window adds the text to the line immediately
below your cursor in the Edit window. Entering error types this way
minimizes problems with misspelled errors in the error configuration file.
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5. Double-click the transport_priority selection in the Error Types window.

6. Set the cursor at the end of the error line and enter the following bold text:

transport priority”l 1,4

This will change the one-bit transport_priority field from O to 1 for the first
and fourth packets in the transport stream.

7. Repeat steps 5 and 6 for the error strings in Table 3-37, adding the operators,
error values, and packet strings as indicated.

Table 3-37: Error configuration file parameters

Error
Error string Operator | value! Packets? | Notes
adaptation_field_control | ~ 1 1,166 Changes the adapta-
tion_field control field for the
packets indicated.
continuity_counter + 7 1,2 Adds 7 to value the conti-
nuity_counter for the first and
second packets.
program_clock_refer- " 240 4 Changes the
ence_extension program_clock_refer-
ence_extension field to 70 for
the first video packet.
sync_byte & 9 269,4323, | Changes the sync_byte to 1
4 for the indicated packets.
PID = 5 1 Assigns 5 to the PID of
packet 1.

1 Use a space after this value in the error configuration file

2 No spaces between these integers and commas in the error configuration file

8. Dismiss the Error Type selection window, and then select Save Config from

the File menu (or click the Save command button).
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The error configuration file should look similar to the following illustration.

Note that you can use empty lines between error lines to make reading the error
configuration file easier.

WS EnorIneotor - [vbercelgl |
File Edit Seach Hun Option window Help . = |
Dlefms] Melided B Plvl sle=| A

tdvb.efg 1=
#dvb.trp input
#dberr.trp output
transport_priority*1 1,4
adaptation_field_control™1 1,166
continuity_counter+7 1,2
program_clock_reference_extension®240 4
sync_byte29 269,4323,4|
PID=51

[«
<] i
[ [C&P5 [NUM [SCRL [OVR

Generate an Output  Using the following procedure you will generate a transport stream with the
Transport Stream File  errors you have just specified.

1. Select Start from the Run menu (or click the R, Save and Start, command
button). The Start Injection Engine dialog box is displayed with the name of
the error configuration file displayed in the Configuration box.

Start Injection Engine I

Input She.anm

| Browse

[ Emee |
Output Stream
[ G |

I Brawse

Configuration

|CAMTS200MCFG -TRP dvber efg

Mot Ready |

Tatal Modifications: 0

Start | Cancel Help

2. Click the top Browse button to open a standard Window Open dialog box.

3. Select dvb.trp as the Input Stream. The Start Injection Engine dialog box
changes to show the total number of packets in the selected transport stream.
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4. Click the Output Stream Browse button.

5. In the Open dialog box, type dvberr.trp, which will be the name of the
modified transport stream file you will generate.

NOTE. Include the three-letter file name extension, .trp, when you enter the file
name for the output stream. The injector does not add the extension to file
names.

Once the output stream is identified, the dialog box changes to show that you
are ready to generate a modified transport stream.

6. Click Start and the dialog box changes indicating that the error injector is
running. The number of modifications made to the transport stream file is
reported dynamically below the progress bar display.

7. To pause the injector, click Cancel, and then use one of the following
techniques:

®  Click Continue to resume creating the modified transport stream file.

®  Click Cancel again to stop the injector and dismiss the dialog box.

Start Injection Engine I
Input She.anm
|E:\MT52DD\EFG-TRP\dvb.TFlF‘ Browse
Output Stream
IE:\MTS2DD\EFG-TFEF'\dvben.TF!P Browse

Configuration

|E:\MTSZDD YCFG-TRP'dvben2 efg Browse

Canceled .lll l 200848 Pkts

Tatal Madifications : 10

Emtinue |

Ll

Help

The time it takes to modify the transport stream depends on the size of the
input stream and whether you have selected the Multipass option.

8. Once the error injector has processed the complete transport stream file, the
dialog box changes to show that the process is complete. Click OK to
dismiss the dialog box.

For more information about the Error Injector and how to use it, see the online
help.
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Using the OpenMux Configuration Client

Overview

The Tektronix MTS300 MPEG Test System real-time multiplexer server and
OpenMux Configuration Client allow you to filter multiple MPEG inputs and
remultiplex those inputs to generate a new transport stream. The following list
shows examples of the tasks you perform using the OpenMux server and client:

Dynamically manage MPEG-2 PSI, DVB-SI, and ATSC PSIP tables
Remultiplex single and multiple program transport stream files
Generate single or multiple program transport streams

Dynamically allocate and filter PIDs

Restamp PCRs

The Real-Time Multiplexer ~ The MTS300 OpenMux is actually two separate applications:

The MTS300 Real-Time Multiplexer server (called the real-time multiplexer
server) is the engine that combines the inputs you specify to produce the
output you want. This application runs in the background and has no user
interface.

The MTS300 OpenMux Configuration Client application (called the
OpenMux) allows you to set broadcast environments (MPEG-2, DVB, or
ATSC), define automatic configuration parameters, specify inputs and
outputs to a multiplexer server, and monitor the status of the inputs and
outputs.

NOTE. The sources of the inputs can be local or remote to the real-time
multiplexer, but must be local to the multiplexer server.

Multiplexer Inputs  The real-time multiplexer uses the following MPEG structures for inputs:

Single program transport stream (SPTS) files
Multiple program transport streams (MPTS) files

Elementary stream files (MPEG-2 audio and video, and AC-3 audio)
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Multiplexer Outputs

Multiplexer Limits

Installing the Real-Time
Multiplexer

Enabling the OpenMux
Demonstration Period

3-234

The OpenMux generates an output transport stream that you can use to test your
MPEG system components, or, using the Stream Recorder application, you can

capture the output and write it directly to the local disks for future use. With the
OpenMuzx, you can specify the following parameters for the transport stream:

®  Multiplex rate (system processor dependant, see Table 3-38)
®  QOutput stream environment (MPEG, DVB, ATSC)

B Qutput properties including ASI byte or packet format and M2S

Table 3-38 indicates the limits of the listed parameters for the OpenMux:

Table 3- 38: Real-time multiplexer limits

Parameter Limit Notes

Number of inputs 1-26

Number of PSI-SI-PSIP inputs 1

Number of transport stream file 0-25 Transport stream file inputs can be

inputs MPEG-2, DVB, ATSC single or
multiple program transport streams.

Number of elementary stream 0-6 A program requires one video

program inputs elementary stream file input and

optionally an audio elementary
stream file input (MPEG-2 or AC-3).

Number of outputs 1

Number of clients (per multiplexer 1-10 A client is the OpenMux documented
server) in this manual.

Rate Up to 140 Mbps

If you purchased the MTS300 OpenMux as an upgrade to your existing system,
use the procedures described in the upgrade instructions. If one or more of the
OpenMux program components is corrupt, use the procedures described in
Appendix B: Software Repair for un-installing and re-installing MTS300
applications and entering the license password.

If you ordered Option OM with your MTS300 system, the OpenMux server
starts automatically with the rest of the MPEG Analysis Services, and you can
ignore this section. If you did not order Option OM, you can enable the
OpenMux server and client application for a thirty day demonstration period at
any time using the following procedure. Performing this procedure will also
clear the Failure in socket connection error message that appears when you try to
connect the OpenMux server to the local Server Manager without a valid license
password.
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NOTE. Once the demonstration period begins, it lasts for 30 consecutive days
and then ends. You cannot start, stop, and restart the demonstration period.

Also note that the demonstration license enables all MTS300 applications for the
same thirty day demonstration period. So, you cannot enable one application for
a thirty day period and then enable other applications for a subsequent thirty
day period.

1. Double-click the OpenMux Mode.exe file located in the C:\MTS300\Bin
directory.

2. Click the Start OpenMux server automatically option and then click OK
as shown below.

- OpenMux Startup Mode I

W Start Dpenbus Server automatically

Ok g Cancel

3. Reboot the test system and enter the demonstration license password that
shipped with the MTS300 test system when prompted to do so.

Disabling the OpenMux  If you enabled the demonstration period for the OpenMux server and you want to
Server Startup  remove the message that appears at startup after the demonstration period is over,
use the following procedure:

1. Double-click the OpenMux Mode.exe file located in the C:\MTS300\Bin
directory.

2. Clear the Start OpenMux server automatically option and then click OK.

3. Reboot the test system.
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Starting the Real-time

3-236

Multiplexer

Free /0 ports <———>* "&&

Port Manager Panel ———

The OpenMux is started from the Master Client using the following procedure:

Start the Master client.

a. Double click the Master Client icon in the MPEG Test System program
group window.

b. Click the Connect locally button on the toolbar.

V4 MTS - Master M=l B3
Master workspace Yiew Help
J bt ]Addless: I ﬂ J ﬁ {;

| Connect locally

The Master Client display changes showing that you are connected to a
Server Manager (in this case the local Server Manager).

VZ4 MTS - Master =] I

Master Workspace Wiew Help

N D B b ]

carna e eze telcom |01

Frag

carnae.cee tak com [O#2

B

For Help, press F1 [ A

In the Master Client Port Manager panel, right click the port from which you
will output the transport stream, point to Assign Server in the popup menu,
and then select Stream Player from the submenu as shown Figure 2-35.

MTS300 Stream Creation Applications User Manual



Using the OpenMux Configuration Client

In the following illustration, the OpenMux server is being assigned to I/O
port two.

VZ4 MTS - Master

Master Workspace Wiew Help

J %’ L‘J 144 J address: [Fnae
Free
Feae
carnac.cse_tek.com . |0#4
gssm
* | arge lcons
Small lcons
Sart by .. 3
Analysiz S erver
Stream Player [g
Stream Recorder

3. Right-click the server icon in the Port Manager panel, and select Launch
OpenMux Configuration Client from the popup menu. The OpenMux
application is displayed. If you have not saved any configurations, or when

the OpenMux is started the first time, the display is blank as shown in the
following illustration.

2> DpenMux Configurator !EI
File  Input Muliplex Output Wiew Options Window Help
Baw =m) ae

Tektron/ix MTS Series

OpenMux

Soreans 2nd PogEm Copyrig it

THOMCAST

Readw [ mom| 2
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Connecting to an MTS300
Real-Time Multiplexer

3-238

Before you can generate a transport stream you need to connect to a multiplexer
server, which is the engine that filters your inputs and remultiplexes the output
transport stream. You can connect to a multiplexer server running on your local
machine, or you can connect to a server running remotely.

NOTE. The multiplexer server and the OpenMux use standard TCP/IP client/
server network communications protocols. See your network administrator for
creating the network connections between the multiplexer server and the
OpenMux.

Use the procedure described in step 1 on page 3-240 to connect to a multiplexer
server that is running on the same computer as the OpenMux application.

Connecting to a Remote Multiplexer Server. In order to access a remote multi-
plexer server, follow the procedures in this section.

1. If you are currently connected to a real-time multiplexer server, click the
Disconnect button.

2. Click the Connect button and select the real-time multiplexer server as
shown in the following illustration.

Connect to a server I
SEerver name :
IW-NDVDZ
CARMALC

Cancel |

The OpenMux application window changes to display the current configuration
of the remote real-time multiplexer server.
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Quitting the Real-Time  To exit the OpenMux configuration client, click the Close box in the title bar of
Multiplexer Server and  the OpenMux window, and click OK in the close confirmation message box.

OpenMux Client

To stop generating a transport stream and to remove the real-time multiplexer
server from the I/O, use the following procedure:

1. In the Master Client Port Manager Panel, right-click the OpenMux icon and
select Stop Mux Generation from the submenu..

rge leons
Small lcons
Sort by .. 3

Start iz Gereration

Stop b ux Generation

S
Launch O pentdus Configuration Client

== ]

2. Right-click again on the now disabled OpenMux icon and select Free 1/O
from the submenu.

Large | cons
Small lcons
Sort by . >

Start Mux Generation
Shop i Ly Feneratior

Launch 0 pentdus Configuration Client

I —
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Real-Time Multiplexer Tutorial

3-240

In this tutorial you will learn how to set up the OpenMux to create a simple
MPEG-2 transport stream with one transport stream input and one program
input. The tutorial introduces you to the basic functionality and interface
elements of the OpenMux. References to more detailed information are provided
throughout the tutorial.

Once the OpenMux is displayed, the basic procedure for creating a transport
stream is described in the following list:

®  Connect to a local multiplexer server.

®  Set the multiplex rate.

B Add an output.

®  Add PSI-SI-PSIP inputs.

B Add transport stream and program inputs.
®m  Start the inputs.

®  Start the multiplex.

1. Click the Home button i
Server.

to connect to the local real-time multiplexer

2. The OpenMux Spy view is displayed showing the last saved configuration of
the server. The first time the OpenMux Spy View is displayed, the window is
blank except for the server icon in the center.

i OpenMux Spy View (_[O] I
Openhdux (v 1.60.09) on carnac

Chatpat : DOOO0O00 bitks
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3. Set the multiplex rate to the transport stream you will create:
a. Select Multiplex Rate from the Multiplex menu.

b. Enter a rate in the Multiplex Rate text box. (See Table 3-38 on
page 3-234 for multiplex rate limits.)

c. Click OK and the multiplex rate is updated in the OpenMux Spy view as
shown in the following illustration.

i OpenMux Spy View (_[O] I

Openhdux (v 1.60.09) on carnac

gt : 0 bitds

Chatpat : 40000000 bivks

4. Add PSI-SI-PSIP inputs:

a. Select Add Input from the Input menu, and then select PSI-SI-PSIP
from the submenu. The Advanced PSI dialog box is displayed. (See
Multiplexer Inputs on page 3-263 for more information about this dialog
box.)
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&R Advanced PSI |
@ wPER |

Marne |PSI_TASK

IV Automatic sawing

Other kable:
’_ r gt% ™ AT5C ‘

—PAT

Befesh perod miliseconds

Transport stream Id

~PMT

I 100
|1_

Refrash patiod I 400 rrilize cands
I 200

—CAT

FRefresh period millizeconds

b. Click the DVB check box to remove the checkmark. This hides the DVB
tab and will prevent any DVB specific tables in the input from being
processed.

c. Change the values in the Refresh Period text boxes as needed. The
default values represent the maximum period (time between packets
carrying table data) for each table type based on the MPEG standard.

d. Change the Transport Stream ID value if necessary. The value in this text
box will be the TSID value of the transport stream that you output.

e. Click Apply to accept your changes and close the dialog box. The
PSI-SI-PSIP input icon is added to the OpenMux Spy view.
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5. Add a transport stream input:

a. Select Transport File from the Input menu. The Input File dialog box is
displayed. (See Multiplexer Inputs beginning on page 3-263 for more
information about this dialog box.)

; Input file [ [T I
Input file name

|
Apply | Browse. . |

Name I
@ el
I‘IUDUD Bit#
el s Il [Eartimuity [Eaumter
# | Lok
B egit lac atar ID Bytes

V| Sutormatic sawina

End lacatar ID Bykes Filtered Bl |

b. Click Browse and use the Windows Open dialog box to select a

transport stream file (in this example,
C:\MTS300\CFG-TRP\SAMPLE.TRP).

c. [Edit the transport stream parameters as necessary, or accept the default
values that have been extracted from the transport stream file.

d. Click Apply to accept your changes and close the dialog box. A
transport stream icon is added to the OpenMux Spy view. (See Multi-
plexer Inputs beginning on page 3-263 for more information about
adding and editing inputs using the input icons.)
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3-244

6. Add program inputs:

a. Select ES Program from the Input menu. The ES Program dialog box is
displayed. (See the procedure on page 3-285 for more information about
this dialog box.)

@ ESpogan —— mEK]|

10 GRAM) Locp ¥

Automatic saving v

r~ PSI imborm aticn

Pragrarm muriber |1 PHT PID IdD

~ MPEG 2WIDED component

File name I Bmwse...l
FID [101 Rate [4000000 Bits/s

Offzet PTS/0TS IU Seconds

~ MPEG 2 AUD10 component
v Add audio component

File name I Browse... I

FID [102 Rate [102000 Bits+'s
Offzet PTS |0 Seconds
T8 I Canizel |

Programs must have at least one video elementary stream. In this tutorial
you will add both video and audio elementary stream files. There are a
number elementary stream parameters that you can edit after the
elementary stream files have been specified. However, for this tutorial
you will accept the default PID values, rates, and time stamps extracted
from the elementary stream files.

b. Click Browse in the MPEG-2 Video Component group and use the
Windows Open dialog box to select a video elementary stream file (in
this example, C:\MTS300\VIDEO\525\MOBL_60.MP2).

c. Ensure that the Add Audio Component check box is selected.

d. Click Browse in the MPEG-2 Audio Component group and use the
Windows Open dialog box to select an audio elementary stream file (in
this example, C:\MTS300\AUDIO\10KHZ.MP2).

e. Click Apply to accept your changes and close the dialog box. A program

icon is added to the OpenMux Spy view. (See Multiplexer Inputs
beginning on page 3-263 for more information about adding and editing
inputs using the input icons.)
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PSI-SI-PSIP —
icon

Transport stream —
icon

Elementary stream —
program icon

Al

Al

7. Start the inputs:

a. Double-click the transport stream icon. The Control view for the input is
displayed.

[ZJ Control View - Input S ample - 1d 1 M= E3

00:00:00

b. In the Control view, click the P (Start) button. (You can leave the
Control view open or you can close it without affecting the input.)

c. Repeat steps a and b for the program input.

8. Start the multiplex selecting Start Multiplex from the Multiplex menu (or
by clicking the p» (Start Multiplex) button on the toolbar).

The OpenMux Spy view should look similar to the following illustration.

Wi OpenMux Spy View !EI
Openhdux {v 1.60.09) on carnac =
SBPI TASK 1d35

==

Status  running

Fate : 26262 b/a

Db s yes, Atsc:no

B Sample

Idd

PL& PLUS OUTFUT Id4

Ztatus ; rusning Output
B ; 11721133 b 0 e
Fate : 10000000 bfs Chapnt : $0000000 Hitss m Status  running icon

e TrphSample trp

THimple M

ultiplex 147

&

Status : running

Rate : 1694871 bis

One video and one audio

You are now generating a simple transport stream using the inputs you specified.
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Multiplexer Windows, Views, and Interface Elements

Multiplexer Application

The MTS300 OpenMux application window provides menus and toolbar
command buttons through which you add, edit, delete, and monitor OpenMux
inputs and outputs. The inputs and outputs to the multiplexer are visualized
using various multiplexer views and icons. This section describes the windows,
views, menu selections, command buttons, and icons enabled by the OpenMux.

When you first start the MTS300 OpenMux, the application window is

Window  displayed. The following illustration shows the application window after you
have added the inputs and outputs used in the multiplexer tutorial and are
generating a transport stream. The menus and menu selections, toolbar command
buttons, and status bar are described in this section.

Real-time multiplexer
application window
= Openius Configurator - DporMux Sy View g |
Menu bar — Eile Input Multiplex Output Wiew Options  Window Help
Toolbar —|| 72} 43 % (WM ) ‘ a ®
Fims_ W a4 . — -
&§ OpenMux Spy View [_[O]] B
Cpentiux {v 1.60.09) on carmac =
SPPI_TASK Id5 OpenMux
- S .
E Status ; running py view
PSl icon Rate : 26262 bis
Dwh : yes, Atsc o
Sampl 1d6
2 Sempe P& PLUS OUTPUT Id4
Status  runndin, .
Transport E g B 11721133 bk e — Output icon
stream i‘()IOH Rate : 10000000 bz Chatgat : 40000000 bitss m mtatus | ranning p
NG TrpWSampls trp
<8 Simple Multiplex 1d7
. . Status  running
Program icon Rate : 1694871 kg
One wideo and one audio
[
THOMCAST
Status bar — StartMUx: OK [C&P [NUM o
Real-time
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File Menu. Control server connections using the menu selections described in
Table 3-39.

Table 3- 39: Real-time multiplexer File menu selections

Menu selection When selected Comments

Connect Displays a list of servers. Select a server with a real-time
multiplexer running on it.

Disconnect Removes the connection to the
real-time multiplexer.

Exit Quits the real-time multiplexer.

Input Menu. Add, edit, delete, and monitor the inputs to the OpenMux using the
menu selections described in Table 3-40.

Table 3- 40: Real-time multiplexer Input menu selections

Menu selection When selected Comments
Add Input Displays the following selections:
PSI/SI/PSIP Displays the Advanced PSI Use this dialog box to configure how
dialog box. the OpenMux manages the input

PSI-SI-PSIP tables and the tables
regenerated in the output stream.

Transport File | Displays the Input File dialog Use this dialog box to select a

box. transport stream file input.
ES Program Displays the ES Program dialog | Use this dialog box to select audio
box. and video elementary stream file
inputs.

Input management | Displays a dialog box with a list | Select an input task and click OK to
of input tasks. toggle control over an input. You
cannot take control of an input
managed by another user.

Delete Input Displays the Delete Input Task | Enter an Input ID, select a stop
dialog box. method, and click OK to remove the
specified input from the OpenMux.
Delete All Inputs Removes all inputs to the
OpenMux.
Edit Settings Displays a dialog box with a list | Select an input task and click OK to
of input tasks. display the Edit Settings dialog box

for the selected input.
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Table 3-40: Real-time multiplexer Input menu selections (Cont.)

Menu selection

When selected

Comments

Control Input

Displays a dialog box with a list
of input tasks.

Select an input task from the dialog
box and click OK to display the
Control view for the selected input.

Hierarchic view

Displays a dialog box with a list
of input tasks.

Select an input task from the dialog
box and click OK to display the
Hierarchic view for the selected input.

Multiplex Menu. Control the status of the OpenMux (off or on) and define the
multiplex rate using the menu selections described in Table 3-41.

Table 3-41: Real-time multiplexer Multiplex menu selections

Menu selection

When selected

Comments

Start Multiplex

Starts multiplexing the inputs.

Stop Multiplex

Stops multiplexing the inputs.

Multiplex Rate

Displays the Multiplex Rate
dialog box.

Specify the multiplex rate in megabits
per second (Mbps). See Table 3-38
on page 3-234 for multiplex rate
limits.

Output Menu. Add, delete, and monitor the OpenMux output using the menu
selections described in Table 3-42.

Table 3- 42: Real-time multiplexer Output menu selections

Menu selection

When selected

Comments

Output Properties

Displays the Output Properties
dialog box.

This dialog box allows you to name
the output and to set ASI format
options.

Hierarchic view

Displays the Hierarchic view of
the output stream.

This view is available only if the
PSI-IS-PSIP input task is present.

Multiplex Allocation

Program

Displays the Program Multiplex
Allocation view for the output
stream.

This view is available only if the
PSI-IS-PSIP input task is present.

PID

Displays the PID Multiplex
Allocation view for the output
stream.
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View Menu. Control whether or not the toolbar and status bar are displayed and
refresh the OpenMux Spy view using the menu selections described in

Table 3-43.

Table 3-43: Real-time multiplexer View menu selections

Menu selection

When selected

Comments

Refresh (F5)

Refreshes all OpenMux view
windows with current data.

OpenMux Spy View | Displays the OpenMux Spy view
for the OpenMux.

Toolbar Toggles the display of toolbar on | If checked, the toolbar is displayed.
or off.

Status Bar Toggles the display of status bar | If checked, the status bar is

on or off.

displayed.

Options Menu. Specify OpenMux Spy view display options using the menu
selections described in Table 3-44.

Table 3- 44: Real-time multiplexer Options menu selections

Menu selection

When selected

Comments

OM Spy Frequency

Displays the Refresh Frequency
dialog box.

Specify the frequency in seconds that
data is updated in the OpenMux Spy
view.

Automatic Configu-
ration

Displays the Automatic Configu-
ration dialog box.

Use this dialog box to save and apply
OpenMux configurations.

Hexadecimal (F2)

Toggles between displaying
decimal and hexadecimal values
in the Hierarchic views

If checked, hexadecimal values are
displayed.

Function key F2

Small Size (F3)

Toggles between displaying large
or small icons in the OpenMux
Spy and Hierarchic views.

If checked, small icons are displayed.

Collapse (F4)

Toggles between showing the
Hierarchic view collapsed or
expanded.

If checked, the hierarchy is collapsed
in the Hierarchic views.

Display

Displays the following selections:

Basic (F6)

Displays only the essential
information in the hierarchic
views.

Function key F5
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Table 3-44: Real-time multiplexer Options menu selections (Cont.)

Menu selection When selected Comments
Partial Displays more program informa- | Function key F5
(F7) tion in the hierarchic view.
Total (F8) | Displays the most information in | Function key F5
the hierarchic views.
Font Not available.

Window Menu. Control how view windows are displayed using the menu
selections described in Table 3-45.

Table 3- 45: Real-time multiplexer Window menu selections

Menu selection

When selected

Comments

Cascade

Arranges the view windows so
that they overlap.

Tile

Arranges the view windows so
that they tile without overlapping.

Arrange Icons

Arranges the view window icons
at the bottom of the application
window.

List of active views

Displays the selected view
window.

Help Menu. Access the online help and version information about the MTS300
OpenMux using the menu selections described in Table 3-46.

Table 3- 46: Real-time multiplexer Help menu selections

Menu selection

When selected

Comments

Contents

Displays the MTS300 OpenMux
online help.

Using Help

Displays the Windows NT online
help.

About OpenMux
Configurator

Displays version information for
the MTS300 OpenMux.

Toolbar Command Buttons. Table 3-47 lists the command buttons and menu
equivalents for the OpenMux.
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Table 3-47: Real-time multiplexer toolbar buttons

Button name
Button | Menu selection equivalent When clicked
ﬁl Home Displays the OpenMux Spy view of the
local multiplexer server
EI Connect Displays the Connect to a Server
. selection list from which you select a
File | Connect

machine with a multiplexer server

Disconnect Disconnects from the multiplexer server
displayed in the OpenMux Spy view

File | Disconnect

Stop Multiplex Stops the multiplexer server (stops

enerating a transport stream
Multiplex | Stop Multiplex g g P )

Start Multiplex Starts the multiplexer server (starts

enerating a transport stream
Multiplex | Start Multiplex g J P )

View | OpenMux Spy

L]
Ll
@I Spy View Opens the OpenMux Spy view window

" Program Multiplex Allocation Opens the Program Multiplex Allocation
view window

Output | Multiplex Allocation | Program

Status Bar. The status bar displays brief messages explaining the highlighted
menu selection or the command button over which the cursor is positioned.
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OpenMux Spy View  The OpenMux Spy view is the OpenMux view window you use to configure the
inputs to the real-time multiplexer server. The top line of each view window
indicates the machine name of the multiplexer server to which you are connected
(the multiplexer server can be running on a local or remote machine).

If not already displayed, click the Spy view button EI on the toolbar to display
the OpenMux Spy view.
§ OpenMux Spy View (_[O0]
Openhduy (v 1 80.09) on carnac =
SBPRL_TARK Id5
PSlicon L E Htatus  nning

Transport
stream icon

Program icon

OpenMux Spy View Icons

3-252

Fate : 26262 bia

Dvh : yes, A

tsc:no

B Sampls

Ida

Status  running
Fate: 10000000 t/z

gt : 11721153 bitss

Chatpact ; 40000000 it

N TrptSample trp

<8 Simple Multiplex 47

Status  rnning

Rate : 1604271 bis

One video and one audio

P14 PLUS OUTPUT

Id 4

m Status  running

||

Output
icon

The display shows the current configuration of the multiplexer server. If
there is no transport stream being generated by the multiplexer server you are
connected to, the OpenMux Spy view is blank, except for the multiplexer
icon in the center of the view window.

The OpenMux Spy view uses icons to represent the input and output to the

OpenMux. The icons, and the actions you can perform on them, are described in
Table 3-48.
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Table 3-48: OpenMux Spy view icons

Icon name
Icon Double-click to Right-click to
“BFSL_TARK 140 PSI-SI-PSIP icon Display a submenu that

==

Status  running
Rate 153269 b/is

allows you to see the
properties of the task and
to manage, edit, or delete
the input.

LB Sample

Idl

=

Status : stop
Fate : 10000000 t/s

OCFG-TRP S ample trp

Transport stream file icon

Display the Control view
for the input.

Display a submenu that
allows you to see the
properties of the task, to
control, manage, edit, or
delete the input, and to
view the hierarchy of the
input stream.

< B Simplellultiplex 42

Status : stop
Rate : 6292697 bfs

One video and one audio

Elementary stream
program icon

Display the Control view
for the input.

Display a submenu that
allows you to see the
properties of the task, to
control, manage, or delete
the input, and to view the
hierarchy of the input.

NOVOE

[d2s

Status | running

Output icon

Display a submenu that
allows you to display the
hierarchy, program alloca-
tion, or PID allocation of
the output stream.

Dot [ 35736506 bitss

Chatpaxt © 30000000 bités

Multiplexer server icon
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3-254

Each input icon includes information about the management state of the input in
the upper left corner of the icon. See Managing Multiplexer Inputs beginning on
page 3-263 for more information about this topic.

Input icons provide the following information:

Input name

Management state —»|-FSampls

Id 1 <«——— TaskID

Input type ——

=

Status : stop «———  Status
Rate ; 10000000 b/s <—— Bit rate

OCFG-TRP S ample trp

File location
or file type

®  Input name. This name appears in the Multiplex Program Allocation view
for the output. For PSI-SI-PSIP and transport stream file inputs, you can edit
the input name at any time using the Edit Settings dialog box. For elemen-
tary stream program inputs, you need to edit the name when you create the

input.

®  Task ID. The task ID is allocated as inputs are created. The task ID of a new
input is incremented one based on the task ID of the previously created
input. Task IDs are not dynamically managed; therefore, removing inputs
does not change task ID values.

m  Status. The possible status for each input type is listed in Table 3-49 on

page 3-255.
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Table 3-49: Icon type image characteristics for each possible input status

Input Status Icon image characteristic
PSI-SI-PSIP Running Green
Transport File Running Green
Paused Black and white
Stopped Grey
ES Program Running Green
Paused Reverse video with a Il symbol in the image
Stopped Reverse video with a l symbol in the image
Underflow Yellow
Overflow Pink
Error Red

One state, start in a few seconds is a temporary state for inputs: the input is
initializing. In this state, the icon is black and white and changes to green as
soon as the input status changes to running. If the input is not looped, when
the file has been read in to the multiplexer server, the status is End. If the
connection to the server is lost, input states are Undefined.

Bit rate. The bit rate (given in bits per second) is extracted from transport
stream file and elementary stream file program inputs. The bit rate is
calculated for PSI-SI-PSIP inputs.

Management state. The management state options are described in Managing
Multiplexer Inputs beginning on page 3-263.

Input type. The input type image reflects whether the input is a PSI-SI-PSIP,
Transport File, or ES Program input and changes according to the status of
the input as indicated in Table 3-49.

File location or file type. The file location or file type indicates the source
file for transport stream file inputs, and the elementary stream types used for
elementary stream program inputs.

Because the PSI-SI-PSIP information is extracted from the transport stream file
inputs and managed dynamically by the OpenMux, the PSI-SI-PSIP icon does
not include file location or file type information.
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3-256

Hierarchic Views

The OpenMux uses a Hierarchic views, similar to the Hierarchic views of the
table editors and the multiplexer, to show the structure of input and output
transport stream elements.

NOTE. The Hierarchic view for the output stream is available only if the
PSI-SI-PSIP input task is present.

®  To display the Hierarchic view of an input or output stream element, right
click an input or output icon and then select Hierarchic View from the
submenu. (This view is not available for PSI-SI-PSIP input tasks.)

Both view windows are displayed at the bottom of the MTS300 OpenMux
window. You can select the blue bar to the left of a Hierarchic view window to
drag it to a new location.

The following illustration shows the Hierarchic view of an output transport
stream.

HY - Dutput stream

T=ld: 1 Rate: 40.0 Mb.'s

......... . FID O

PAT

the hierarchy at this icon PMT

Clickhere to collapse M _ ) = [ —

-| FID &1 - Mo Language

P:—I ----- FID 40

-DWB: Service M ame "Sim
IMT

. J ;I_I

AT [T 1Y - output stream

You can expand and collapse the elements by clicking on a box next to an
icon with subordinate transport stream elements.
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You can display the information presented in the Hierarchic views as small icons
by pressing the F3 function key on your keyboard (or by selecting Small Size

from the Options menu).

HY - Output stream

Eﬁ Tzld: 1 Rate: 40.0 Mb/=

W ppog

|»

HE FID 4096

o o
..... 0% P sy
o8 pip 40

- DWB: Service Mame "Sample’ - I+

- Mo Language

- DVE: Service Mame 'Simple Multipl

o o T

----- 1 3’ PID102 - Molanguage
[_]..ﬂ

[

..... FID 16

HIT

..... FID17

0T

¢4 FID 43
4]

.

[ > THIT, Hy - output stream

The following illustration shows the input Hierarchic view of a transport stream.

HY - Input Sample - Id 6

Tz Id: O Rate: 10.0 Mbes

......... ! FID O

1 |

A
----- ﬁ PID 4036(21]1 - DWB: Mo Sery
FIT b
- ::{}:

-Ma Languag

-

(AT TFITs, H - nput Sample -1d 6 /7

There are two important aspects of this illustration:

®  Jcons with a cross (X) over them indicate that the elements they represent are
excluded in the output stream, or, in the case of PSI, SI, and PSIP tables, are
being regenerated by the multiplexer server.

®  The program icons (the PMT and elementary stream files) have popup
menus associated with them that you can display by right-clicking on an
icon. You can use these menus to add, remove, or change program elements.
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Multiplex Allocation Views

3-258

You can visualize the output transport stream using the Program Multiplex
Allocation view and the PID Multiplex Allocation view. Both of these views use
a pie chart to depict the percentage of the output transport stream used by the
programs or PIDs respectively. Both views are dynamic, and both views allow
you to see at a glance the make-up of your transport stream.

Program Multiplex Allocation View. The Multiplex Program Allocation view
represents the percentage of the output transport stream used by each program,
PSI-SI-PSIP input, and null packets.

NOTE. The Program Multiplex Allocation view for the output stream is available
only if the PSI-SI-PSIP input task is present.

®m  To display the Program Multiplex Allocation view, right-click the output
icon, and then select Program Multiplex Allocation from the submenu.
This view window is displayed at the bottom of the MTS300 OpenMux
window. You can select the blue bar to the left of a Hierarchic view window
to drag it to a new location.

Program Multiples £
B s 0.11% rate 0.150 bz
FR1 0.11 % rate 0.149 IlhJs
B Tvasa 120% rate 3085 bz
B TV 126% fate 3170 IlbJa
B TVIEN 170% fate 3720 s
B :=D 043 % tate 0600 IlbJs
DL 0.43% rate 0E00 Ilbfa
B DisH4 162% rate 3ET0 Ilba
B DizH3 234% rate 3274 Iz
B EWTH 2099 rate 2534 IlbJs
B cecordtest 0.00% rate [1.000 Lt/
B Gample 4420 rate 6,192 Mb/s
PRLSLPIEIF 063% rate 0,285 bz
B HULL Packet TOHE B rate 111.505 Wlbss
. Ghost 0.00% rate 0,002 Mh/s
Global rate 140.000 Iibds
A% [, Program Muttiplex Mlocation Wiew /

You can resize and reposition this view window to make viewing the contents
easier.
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PID Multiplex Allocation View. The PID Multiplex Allocation view represents the

percentage of the output transport stream used by each PID in the transport

stream.

®  To display the PID Multiplex Allocation view, right-click the output icon,
and then select PID Multiplex Allocation from the submenu. This view
window is displayed at the bottom of the MTS300 OpenMux window. You
can select the blue bar to the left of a Hierarchic view window to drag it to a

new location.

PID Multiplex Allocation View

FID O

FID1

FID 17
FID 32
FID 33
FIL 24
FID 35
FID 36

FPID 37
FID 33
FID 39
FID 40

0.01 %
0.00 %
001 %
0.51 %
0.00%
001 %
001 %
001 %
0.01 %
001 %
001 %

001 %

rate 0,015 lh/s
rate 0.002 Lih/a
rate 0,000 Lih/s
tate 0717 Llh/fa
rate 0.002 Lib/s
rate 0.015 hib/s
rate 0.015 hib/s
rate 0.015 Mib/s
rate 0015 hib/s
rate 0015 Mib/s
rate 0015 Mib/s

rate 0.015 hibJs

[A[ A= TE1, PID Muttiplex Allocation Wiew /
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Saving Multiplexer Server

3-260

Configurations

A configuration is a set of defined inputs and the output multiplex rate applied to
a multiplexer server. The current configuration of the multiplexer server is
displayed and managed using the OpenMux and the icons in the OpenMux Spy
view. Using the procedures described in this section, you can automatically save
the displayed configuration and have it appear the next time you restart the
multiplexer server. You can also save multiple configurations of one or more
multiplexer servers.

NOTE. When you create, save, or delete configurations, you are specifying the
parameters of the multiplexer server (the application running in the back-
ground)). If the multiplexer server is being used by another OpenMux, the
current status of the inputs and output parameters are displayed in the OpenMux
Spy view, regardless of the configuration parameters you may have saved earlier.

To save a configuration of inputs, outputs, and server connection, use the
following procedure:

1. When you add inputs to the OpenMux, ensure that the Automatic Saving
check box is selected. When you add inputs (PSI-SI-PSIP, transport stream
file, or elementary stream program), this is a default value.

The following illustration shows the Advanced PSI dialog box with the
check box selected. After an input is added, you can change this setting for
any input you manage, using the Edit Settings dialog box.
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B8 Advanced PSI |
@ wPeG | B8 ove | B5 atsc

Marne |PSI_TASK

IV Automatic sawing

Other kable:
’_ Fove & ‘
— PAT

Befesh perod 1 miliseconds

Transport stream Id

i |

~PMT

Refrash patiod 400 rrilize cands
—CAT

FRefresh period ann millizeconds

NOTE. For inputs to be saved to a configuration, the Automatic Saving input
check box must be selected. If this input option is not selected, when a configura-

tion is created using the input, the input is ignored and will not appear when the
configuration is applied.

2. Once you have the configuration of inputs, outputs, and multiplex rate set
the way you want, select Automatic Configuration from the Options menu.
The Automatic Configuration dialog box is displayed.

Automatic configuration I

—Automatic saving and configuration

™ Apply Fallawing eonfiguration at Operkus starting :

Icunent

™ Automatically zave the O pentus configuration in...:

Icurrent

— Configurations management

-
-

Sawe now |
&l Cancel |

=
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3-262

The following list describes each of the options in the Automatic Configura-
tion dialog box and how to use them:

®  Apply Following Configuration at OpenMux Starting.

If this check box is selected, the configuration listed in the text box will
be applied the next time you restart the multiplexer server. If this check
box is not selected, no configuration is applied when you restart the
multiplexer server.

Select a configuration name from the drop-down list box, or enter a
name into the text box. New names are added to the list of configura-
tions available from the drop-down list boxes.

B Automatically Save the OpenMux Configuration in.

NOTE. For inputs to be saved to a configuration, the Automatic Saving input
check box must be selected. See page 3-261.

If this check box is selected, the multiplexer server configuration
displayed when you quit the multiplexer server application is saved into
the configuration indicated in the text box. If the check box is not
selected, the configuration is not saved.

Select a configuration name from the drop-down list box, or enter a
name into the text box. New names are added to the list of configura-
tions available from the drop-down list boxes.

Configurations Management.

®  You can save the currently displayed configuration by entering a new
configuration name into the text box and clicking the Save Now
button.

B You can save the currently displayed configuration into an existing
configuration by selecting a configuration name from the drop-down
list box and clicking the Save Now button.

®  You can delete configurations by selecting a configuration name
from the drop-down list box and selecting Delete.

The changes you make to the list of configurations are reflected in the
other drop-down list boxes in the dialog box.

3. After you have made the configuration changes you need, click OK to accept
your changes and close the dialog box. Click Cancel to close the dialog box
without making any configuration changes.
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Multiplexer Inputs

The MTS300 OpenMux allows you to create a transport stream using three
different types of inputs. These inputs and how you can work with them are
described in the following sections:

B Managing Multiplexer Inputs. The management state of an input determines
which OpenMux can control the status of the input or remove it from the
input. Only the OpenMux that manages an input can make changes to that
input. This section describes the concept of input management and provides
procedures for releasing and taking management of OpenMux inputs.

®  PSI-SI-PSIP Input. Specific PSI, SI, and PSIP tables are extracted from the
other inputs and modified dynamically by the multiplexer server. This
section describes the table types filtered and regenerated by the multiplexer
server. The section also provides procedures for adding, modifying, and
deleting PSI-SI-PSIP inputs. See page 3-264.

B Transport Stream File Input. Transport stream inputs can be any combina-
tion of MPEG-2, DVB, or ATSC single or multiple program transport stream
files. This section provides procedures for adding, modifying, deleting,
controlling, and monitoring transport stream file inputs. See page 3-275.

®m  Elementary Stream Program Input. Each elementary stream program must
minimally include an MPEG-2 video elementary stream file and can
optionally include an MPEG-2 audio elementary stream file. This section
describes how to add this input and lists the error messages associated with
creating the input. See page 3-284. Most of the tasks described in Transport
Stream File Input also apply to the elementary stream program input.

Managing Multiplexer  Each input icon in the OpenMux Spy view includes information about the
Inputs  management state of the input in the upper left corner of the icon. The manage-
ment of an input (who controls it) determines which OpenMux can control the
status of the input: present, running, paused, or stopped. There are three possible
management states as shown in the following illustration (note the differences in
the presence of the hand image in the upper left corner of the illustrations).

B Zample Id1 3G Zample Id1 Sample Id1
Maen 1 | Dtatie - eton e 1 | Dt atie - mnnina e 1 | Dt atie - mnnina
Managed by you Managed elsewhere Not managed
(some other OpenMux)

When you create an input, by default you manage that input. If you manage an
input, no other OpenMux can control it or remove it as an input. To release
management of an input, right-click the icon for the input and select Toggle
Management from the submenu.
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3-264

PSI-SI-PSIP Input

If an input is not managed (someone has released management of the input), you
can take over management using one of the following techniques:

Right-click the icon for the input you want to manage and select Toggle
Management from the submenu.

Select Input Management from the Input menu. In the dialog box that is
displayed, select the input for which you want to take management, and then
click OK.

Right-click the icon in the OpenMux Spy view and select Edit Settings.
When an Edit Settings dialog box is opened for an un-managed input,
management for the input is automatically given to the OpenMux that
accessed the input settings.

NOTE. When an input has an open Control view, you cannot toggle the manage-
ment for that input. Close the Control view window to toggle management. Also,
if the Hierarchic view for the output is displayed, you cannot toggle management
of the PSI-SI-PSIP task. Close the Hierarchic view to toggle management.

The PSI-SI-PSIP input is an essential MTS300 OpenMux task if you want to
remultiplex multiple inputs. Using the PSI-SI-PSIP input, you can perform the
following tasks:

Configure the PSI-SI-PSIP input task to display the next time you restart to
the multiplexer server. Select the Automatic Saving check box shown in the
illustration on page 3-265.

Specify and change the output environment for the output stream. Select any
combination of the DVB and ATSC check boxes on the MPEG panel.

Specify and change the input task name that appears in the Hierarchic view
of the output. Enter the name you want in the Name text box on the MPEG
panel.

Specify and change the refresh, or input rate for the tables in the output
stream. Change the rates in the table type groups on each panel.

Specify and change which DVB SI and ATSC PSIP tables are included in the
output transport stream. Select the appropriate check boxes on the DVB and
ATSC panels.
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Through this input task, the multiplexer server filters the table types shown in
Table 3-50 and regenerates them as appropriate depending on the output stream
environment, number and type of inputs, and the parameters you specify in the
Advanced PSI dialog box.

Table 3-50: PSI-SI-PSIP tables filtered by the multiplexer server

PSI (required) Sl (optional) PSIP (optional)

Program allocation table

Network information table

Master guide table

Program map table

Service description table

Virtual channel table

Conditional access table

Time and date table

System time table

When the PSI-SI-PSIP input is present, all the tables in the input transport
streams are filtered and the tables regenerated as described in this section. Input
PID values are reassigned by the OpenMux to avoid conflicts.

This section describes how the multiplexer server filters and regenerates each
PSI, SI, and PSIP table required in the output transport stream.
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PSI Tables. All transport streams created using the OpenMux include the
following PSI tables. These tables are extracted from the input transport streams
and modified for output according to the parameters you specify on the MPEG
tab and the configuration of ES and transport stream file inputs to the OpenMux.
The illustration on page 3-265 shows the Advanced PSI dialog box with the
MPEQG panel displayed.

®  Program allocation table (PAT)

All the original PAT sections of the transport stream inputs are automatically
filtered when the PSI input is present. The sections are updated dynamically
as inputs are added to and removed from the output.

The PAT rate and transport stream ID for the output stream are specified in
the PAT group. The transport stream ID is used for the transport stream 1D
parameters of the PMT and SDT, and, if present, the NIT, SDT, MGT, and
VCT. The PAT rate and transport stream ID can be changed after the
PSI-SI-PSIP input has been added using the Edit Settings dialog box (see
page 3-273).

®  Program map table (PMT)

All the original PMT sections of the transport stream inputs are automati-
cally filtered when the PSI input is present. PMTs are regenerated with the
same program number if possible or with different program numbers if there
are PID conflicts with other inputs. Changes to PID values are indicated in
the PID Couple text box of the Filtered PID dialog box. PMT sections are
added, removed, and updated as inputs are added and removed.

The PMT rate is specified in the Advanced PSI dialog box. You can change
this value after the PSI-SI-PSIP input has been added using the Edit Settings
dialog box (see page 3-273).

All of the original descriptors present in the input transport stream except
those in the following list are rejected:

B Video stream
B Audio stream
®  [anguage

If the ATSC option is selected, the PMT PIDs, program numbers, and
elementary stream PIDs are reallocated, if needed, to be fully compliant with
the ATSC environment program paradigm.
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®  Conditional access table (CAT)

All CAT sections, if present, are passed through to the output unless you
specity which services or PIDs to remove from the output (see Adding and
removing programs from transport stream file inputs beginning on

page 3-279). The input rate is computed according to the value specified in
the Advanced PSI dialog box. This value can be changed using the Edit
Settings dialog box (see page 3-273).

DVB Tables. If the DVB option is selected, the DVB tab is present in the
Advanced PSI dialog box. To display the DVB panel so that you can specify
DVB-SI parameters, click the DVB tab. The DVB panel is displayed as shown in
the following illustration.

NOTE. The NIT is a static transport stream output. To create a transport stream
that meets DVB requirements, the file openmux.nit must be in the same directory
as the multiplexer server to which you are connected. The default directory for
the multiplexer server is C:\MTS300\BIN.
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®  Network information table (NIT)

You can specify the period of the NIT from the Advanced PSI dialog box.
You can change this value after the PSI-SI-PSIP input has been added using
the Edit Settings dialog box (see page 3-273).

®  Service description table (SDT)

When the SDT check box on the DVB panel is selected, the SDT in the input
is filtered, and a new SDT is generated and multiplexed into the output
stream. The services and parameters of the SDT are based on the number and
type of inputs and the options you specify in the SDT group. You can change
these values after the PSI-SI-PSIP input has been added using the Edit
Settings dialog box (see page 3-273).

The following parameters of the input SDT sections are modified as
indicated:

B The transport stream ID is the same value that you specify in the PAT.
®  The original network ID value is not changed in the SDT sections.

®  The free CA mode is set to zero (not scrambled).

®m  The EIT present/following flag is set to zero (not present).

®  The EIT schedule flag is set to zero (not present).

®  The running status is set to four (running). Inputs that are stopped or
paused after the PSI-SI-PSIP input has been added are not included in
the regenerated SDT (or any other table regenerated by the OpenMux);
therefore, the running status can only be set to running (4).

®m  All descriptors in the original SDT are rejected, except the service name
descriptor. The way the service name and provider name values are
handled in the output stream is described below:

If the original SDT includes a service name descriptor, and if the
Replace Service Name or Replace Provider Name check boxes are not
selected, the original values are used in the output stream.

If there is no service name descriptor in the original SDT, and if the
Replace Service Name or Replace Provider Name check boxes are not
selected, the service name descriptor is not added to the output SDT.

If there is no service name descriptor in the original SDT, and if the
Replace Service Name or Replace Provider Name check boxes are
selected, the provider name you specify in the SDT group and the name
you specify in the Input File dialog box (see page 3-275) replace those
values in the original SDT.
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If there is no service name descriptor in the original SDT, and if the
Replace Service Name or Replace Provider Name check boxes are
selected, a service name descriptor is added to the output SDT using the
provider name you specity in the SDT group and the name you specify
in the Input File dialog box.

®  Time and date table (TDT)

To include a TDT in the output stream, click the DVB tab in the Advanced
PSI dialog box, and then ensure that the TDT check box is selected. In the
TDT group, you can specify the TDT period.

By default, the OpenMux uses the computer time for the start time and date
elements of the TDT. When this option is selected, the start time and date are
the current time and date based on your system clock. You can specify
different times by clicking the Use Computer Time check box to deselect the
option, and then modifying the time and date text boxes.

After the PSI-SI-PSIP input has been added, you can change any of the TDT
options using the Edit Settings dialog box (see page 3-273).

ATSC Tables. If the ATSC option is checked, the ATSC tab is present in the
Advanced PSI dialog box. To display the ATSC panel so that you can specify
ATSC PSIP parameters, click the ATSC tab. The ATSC panel is displayed.
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The following PSIP tables are filtered and regenerated for output according to
the parameters you specify in the ATSC tab.

Master guide table (MGT)

You can specify the MGT period in the MGT group. All other MGT values
are filtered and regenerated based on the inputs. You can change this value

after the PSI-SI-PSIP input has be added using the Edit Setting dialog box

(see page 3-273).

Virtual channel table (VCT)

If the CVCT or TVCT check boxes are selected, the appropriate tables are
generated by the multiplexer server. All of the VCT sections and descriptors
from the input transport streams are filtered, and all of the descriptors are
kept for each virtual channel except the service location descriptor. The
service location descriptor is regenerated by the OpenMux based on the
inputs to the OpenMux to build consistent VCT sections.

You can specify the following VCT parameters only when either the CVCT
or TCVT check box is selected (you can select any combination of CVCT
and TVCT options):

®  VCT period.
B Major channel number.
B Default language.

®  Replace short name. If this check box is selected, the short name is
replaced by the program number of the virtual channel. If this check box
is not selected, the short name in the original VCT is used in the output.

®  TVCT Modulation Mode defines the Modulation Mode field value in the
terrestrial VCT. The drop-down selection box is available only when
TVCT is selected.

®  TVCT Carrier Frequency defines the Carrier Frequency field value in the
terrestrial VCT. The drop-down selection box is available only when
TVCT is selected.

m  CVCT Modulation Mode defines the Modulation Mode value in the
cable VCT. The drop-down selection box is available only when CVCT
is selected.

®  CVCT Carrier Frequency defines the Carrier Frequency field value in the
cable VCT. The drop-down selection box is available only when CVCT
is selected.

You can change these values after the PSI-SI-PSIP input has been added
using the Edit Settings dialog box (see page 3-273).
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®m  System time table (STT)

If the STT check box is selected, the STT is added to the output and the
following fields are available for you to specify:

m  STT period

®  Use Computer Time. If this check box is selected, the current time of the
computer is used to generate the STT. If this check box is not selected,
the values you specify in the system time and date text boxes are used.

The system time and date specifies the time and date of the first
occurrence of the STT table in the output transport stream.

®  GPS UTC Offset. This value defines the GPS UTC Offset value (in
seconds) in the STT.

Adding PSI-SI-PSIP Tables. The PSI-SI-PSIP input task is required to create a
valid output transport stream using multiple inputs, and you can have only one
PSI-SI-PSIP input for an output stream. To add PSI-SI-PSIP input to the
OpenMux, use the following procedure:

1. [If necessary, perform steps 1 through 3 of the tutorial beginning on page
3-240 (connect to a multiplexer server and set the multiplex rate).

2. Select PSI-SI-PSIP from the Input menu. The Advanced PSI dialog box is
displayed. The following illustration shows the Advanced PSI dialog box
with the DVB option selected.

3. Enter a name for the PSI-SI-PSIP input in the Name text box. This name
appears in the PSI-SI-PSIP icon in the OpenMux Spy view.
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If you want the PSI-SI-PSIP input to be present the next time you restart the
multiplexer server, ensure that the Automatic Saving option is selected. (See
Saving Multiplexer Server Configurations beginning on page 3-260 for more
information about this option.)

To include PSIP tables in the PSI-SI-PSIP task (to filter PSIP tables from the
inputs and to modity them for output), click the ATSC option. The ATSC
tab is added to the dialog box.

NOTE. For SI or PSIP tables to be filtered and modified for output, the corre-
sponding check box must be selected, and the tab visible in the Advanced PSI
dialog box.

Modity the parameters listed for each table type using the options available
in the table type groups on each panel.

After you have made all of the changes you want, click Apply to accept your
changes and close the dialog box. The PSI-SI-PSIP input icon is added to the
OpenMux Spy view, and the input status is running. PSI-SI-PSIP input
cannot be stopped, it can only be removed or running.
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Changing Parameters for PSI-SI-PSIP Tables. You can modity the rate, and other
parameters of output PSI, SI, and PSIP tables using the following procedure:

NOTE. To display the Edit Settings dialog box, you must manage the input, or the
input must not be managed elsewhere.

1. Right-click a PSI-SI-PSIP icon in the OpenMux Spy view, and then select
Edit Settings from the submenu. The Edit Settings dialog box is displayed.

B8 Edit Settings - Input PSI_TASK - Id 0 !E[

@ wPeG | B8 ove | B5 atsc

Marne |PSI_TASK

IV Automatic sawing

Other kable:
’_ ¥ DvE ¥ 4150 ‘

—PAT

Befesh perod oo miliseconds

11

Transport stream Id

~PMT

Refrash patiod 400 rrilize cands
—CAT
FRefresh period ann millizeconds

2. Click the tab for the environment that uses the table type for which you want
to change the rate.

3. In the table type group, change the value in the Refresh Period text box.

4. Click Apply to accept your changes and close the dialog box. You can click
Cancel at any time to close the dialog box without making any changes to
the input.

The Rate value in the PSI-SI-PSIP icon changes to reflect the changes to the
table rate.
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Alternatively, you can use the following procedure to display the Edit Settings
dialog box for inputs that you manage, or for inputs that are not managed:

1. Select Edit Settings from the Input menu. The dialog box that is displayed
lists only those inputs that you manage or that are not managed by another
OpenMux.

Edit Settings... |

Select an input:

Ild 2

NAME
0 PSI_TASK ok
Four programs

!
E ES PROGRAM ﬂl
i

2. Select the input that you want to modity in the Select an Input selection box,
and then click OK. The Edit Settings dialog box for the selected input is
displayed (see the illustration on page 3-273).

Changing the Output Environment. You can change the output environment by
removing the DVB-SI or ATSC PSIP task from the PSI-SI-PSIP input. Use the

following procedure:

1. Right-click the PSI-SI-PSIP icon in the OpenMux Spy view, and then select
Edit Settings from the submenu. The Edit Settings dialog box is displayed
(see the illustration on page 3-273).

2. To change the environment, use one of the following techniques:

®  To add SI tables to the output, select the DVB check box on the MPEG
panel. If the check box is selected, the DVB SI tables will be filtered and
remultiplexed into the output stream. If the check box is not selected, SI
tables are removed from the output of the OpenMux.

®  To add PSIP tables to the output, select the ATSC check box on the
MPEG panel. If the check box is selected, the ATSC program paradigm
will be used when assigning PID values to table types and program
elements, and ATSC PSIP tables will be filtered and remultiplexed into
the output stream. If the check box is not selected, PSIP tables are
removed from the output of the OpenMux.

®  You can use both environment settings in the output, and the multiplexer
server will automatically reallocate PID values to avoid conflicts.
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Transport Stream File
Input

The transport stream file input can be MPEG-2, DVB, or ATSC single or

multiple program transport stream files. The inputs are filtered and remultiplexed
according to the output environment, number and type of other OpenMux inputs,

and the values you specity in the Input File dialog box.

Using the procedures described in this section, you can add, control, delete,

modify, and monitor the transport stream file inputs that you manage, or that are
not managed by another OpenMux. See Managing Multiplexer Inputs on page
3-263 for information about how to manage inputs. See Multiplexer Limits on
page 3-234 for the limits on the number and type of transport stream file inputs
to the multiplexer server.

Adding a Transport Stream File Input. After you have connected to a multiplexer
server and set the multiplex rate, use the following procedure to add a transport
stream file input.

1.

Click Browse to select a transport stream file.
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Click Add Input from the Input menu, and then select Transport File from
the submenu. The Input File dialog box is displayed .

Select a transport stream file using the Open dialog box and click OK to
return to the Input File dialog box. The transport stream file you selected is
displayed in the Input File Name text box.
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Make changes to the text and check boxes as explained in the following list:

Name. This parameter is used in the input icon, the Program Multiplex
Allocation view, and as the value used if the Replace Service Name
check box is selected in the SDT group of the DVB input panel. The
default name is the name of the transport stream file.

Rate. After the transport stream file has been selected, the OpenMux
analyzes the PSI information for the transport stream file and displays
the transport stream file rate in this text box.

Begin locator. This parameter specifies an index in bytes from which you
want the transport stream file input to start. By default the index is set to
zero, the beginning of the file. If the Loop check box is selected, the file

loops from this position to the End Locator.

End locator. This parameter specifies an index in bytes at which you
want the transport stream file input to stop. By default the index is set to
zero, the end of the file. If the Loop check box is selected, the file loops
from the position indicated by the Begin Locator value to this position.

Loop. Select this check box to continuously loop the input. The loop
starts and the position indicated by the Begin Locator index and restarts
at the position indicated by the End Locator index.

Continuity Counter. If this check box is selected, the continuity counters
are incremented for each PID of this input. If the check box is not
selected, the packets are sent with the original continuity counters of this
input.

Lock. If this check box is selected, the input task waits for the hard disk
to fill buffers before emptying them with the remultiplexing task. This
option avoids underflow.

Automatic saving. See Saving Multiplexer Server Configurations
beginning on page 3-260 for more information about this check box.

Filtered PID. See Removing and Adding Programs from a Transport
Stream File Input beginning on page 3-279 for more information about
this dialog box. If you select this button before the input is added to the
OpenMux, all the text boxes are blank. Since the input has not yet been
read by the multiplexer server, and PIDs have not been compared to the
output transport stream requirements and other inputs, no PID values can
be represented in the dialog box.

Allow Bouquet Mode. If checked, you can combine multiple inputs into
a single service.

Allow PMT Sharing. If checked you can use one PID for multiple PMTs.
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5. Select Apply to accept your changes and close the dialog box. The Transport
Stream File icon is added to the OpenMux Spy view. The input status is
stop.

6. To start the input, double-click the input icon in the OpenMux Spy view, and
then click the P (Start) button in the Control view. The status changes to
running, and the PSI-SI-PSIP rate changes to reflect the change to the output
stream.

Controlling a Transport Stream File Input. After you have added a transport stream
file input to the OpenMux, the input status is stop. The input, and the associated
PSI-SI-PSIP data, is added to the output stream only when the input is running.
Use the following procedure to control the status of an input.

1. Double-click the icon for the input in the OpenMux Spy view. The Control
view for the input is displayed.

NOTE. In order to change the management of an input, the Control view for that
input must be closed.

|ZJ Control View - Input Atse_ml1 -1d & (_ [T}

e

o

00:00:00

Use one of the following techniques to change the status of an input:

m  To start an input, click the P (Start) button. The slider and the position
indicator just below it, change to reflect the change in status. The associated
PSI-SI-PSIP data, is added to the output stream.

®  To pause an input, click the ll (Pause) button. The associated PSI-SI-PSIP
data is removed from the output stream. When you restart the input, the
input starts at the point in the file at which it was paused.

®m  To stop an input, click the ll (Stop) button. The associated PSI-SI-PSIP data
is removed from the output stream. When you restart the input, the input
starts at the beginning.

2. To close the Control view for an input, click the Close title bar button.
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Deleting a Transport Stream File Input. You can delete only those inputs that you
manage, or that are not managed by another OpenMux. After an input is added to
the OpenMux, you can delete it using the procedure described in this section.
(This procedure can also be used for deleting elementary stream program inputs.)

1. Right-click the icon for the input you want to delete, and then select Delete
from the submenu.

2. In the Delete an Input dialog box that is displayed, make one of the
following choices:

m  Select No to close the dialog box without making any changes to the
OpenMux.

m  Select Yes to display the Delete Input Task dialog box. In this dialog box
you specify whether you want the input task to finish, or whether you
want the input deleted immediately. Select an option, and then close the
dialog box.

If you do not manage the input you selected, the dialog box displays the
following message. Click OK to dismiss the dialog box.

Delete an input

& The input is rarnaged By anather cliznt

You can delete all inputs at once by selecting Delete All Inputs from the Input
menu.
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Removing and Adding Programs from a Transport Stream File Input. Programs, in
this case, refer to the PSI-SI-PSIP sections specific to a service or virtual channel
and the elementary stream files associated with that service or virtual channel.
After an input is added to the OpenMux, you can use this procedure to remove
programs from, or add programs to the output stream. (You can use this
procedure for removing an audio stream file from a program input.)

1. In the OpenMux Spy view, right-click the input icon for the multiple
program transport stream from which you want to remove one or more
programs.

2. Select Hierarchic View from the submenu. The Hierarchic view for the
selected input is displayed.

HY - Input Sample - Id 6

-
| | >

(AT TFITs, H - nput Sample -1d 6 /7

NOTE. Programs are represent in the Hierarchic view by a PMT icon and the
elementary stream icons subordinate to it. However, when you remove a program
from the output stream, you also remove all PSI-SI-PSIP data related to the

program in the output.

3. Right-click the PMT icon for the program you want to remove, and then
select Suppress Service from the submenu.
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4. The Hierarchic view is updated, showing that the program elements (the
PMT and the elementary stream icons) have been removed. The PSI-SI-PSIP
rate changes to reflect the new input parameters, and the program does not
appear in the output stream.

HY - Input Sample - Id 6

A-| PID 4096211 - DB: Mo Servic

1

(AT TFITs, H - nput Sample -1d 6 /7

5. You can add the service (program) again, by repeating step 3 and selecting
Restore Service from the submenu.

NOTE. You can also remove specific video, audio, data, or conditional access
elements and change PIDs using the procedure described in this section.
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Using the Filtered PID Dialog Box to Exclude Packets in Transport Stream Inputs.
You can use the procedure in this section to specify PID values for specific
packets that you want to exclude from the output stream. You can use the
MTS300 System Analyzer to determine the PIDs for the packets you want to
exclude from the output. Alternatively, you can use the Hierarchic view for the
input; however, this view does not list PMT PIDS or program numbers.

1. Do one of the following to display the Edit Settings dialog box:

®m  Right-click the icon of an input for which you want to exclude specific
PIDs, and then select Edit Settings from the submenu. The Edit Settings
dialog box for the input is displayed.

m  Select Edit Settings from the Input menu, and then double-click the
input task number in the dialog box as shown in the following illustra-
tion. The tasks that are displayed in the selection box are tasks that you
manage or that are not managed by another OpenMux.

Edit Settings... |

Select an input:
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2. Click the Filtered PID button (toward the bottom of the dialog box), and the
Filtered PID dialog box is displayed.
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The values in the PID text box are PID values that the multiplexer excludes
from the output stream by default. The following list describes how to use
the Filtered PID dialog box to exclude or change PIDs in the output stream.

m  Select the All Reject Except check box to exclude the PIDs not listed in
the PID text box. When this check box selected, those PIDs appearing in
the PID text box are the only PIDs present in the output stream.

m  (Clear the All Reject Except check box to exclude all PIDs listed in the
PID text box. When this check box is not selected, PIDs appearing in the
PID text box will not be present in the output stream.

®  Change PID values using the PID Couple text box. Parentheses group
PID couples: the first number is the input PID value, and the second
number is the output PID value.

Ensure that the All Reject Except check box is not selected, and then enter
the PID for the packets you want to exclude in the PID text box. (It is okay
to delete the PIDs in the text box, they will be replaced when you close the
dialog box.) PIDs can be entered in any order.

After you have made the all the PID modifications you need to, click OK to
accept your changes and close the dialog box. Click Cancel at any time to
close the dialog box without making any changes.

Click Apply in the Edit Settings dialog box to accept the changes. Click
Cancel to close the dialog box without making any changes to the output
stream.

The PIDs you specified no longer appear, or are changed, in the output stream.
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Monitoring Inputs. You can use the views described in Hierarchic Views

beginning on page 3-256 to monitor transport stream file and elementary stream

file program inputs and to monitor output streams. You can use the views

described in Multiplex Allocation Views beginning on page 3-258 to monitor
output streams. You can use the Information message window shown below to
monitor all three input types: PSI-SI-PSIP, transport stream file, and elementary
stream file program inputs. To display the Information window for an input,

right-click the input icon, and then click Information from the submenu.

Input : Simple Multiples

Idendifier 7
Status : tunning
Kind : Elementary Stream program
Rate : 1694871 bis
Begin locator 0
Endlocatar -0
Loop yes
Continwity © yes
Lock B
Ianaged ino
Automatic saving yes
FID : AllRejectedExcept : no
-4
Program number 1
Original PMT FID 40
Video file name (AL TE3000Wide of 52 Sob]_0135.
Video PID : 101
Video rate : 1500000.000000 b/s
Picture type : frame
Pictuares/s 129 970000
FTREMTSE offset (0A24322 2
Audio file name (AW TE300%A udio W Okhz mp2
Audio PID 102
Aoadio rate + 122000.000000 b/
Sampling freq. - 48000 Hz
Framealpacket 7
PTS offset 0032000 s
Audio type T ACS

|

This message window displays the status of the input, where in the file the
OpenMux is reading, and other information about the input.
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Elementary Stream
Program Input

In addition to remultiplexing transport stream files, you can include video and
audio elementary stream files as inputs to the OpenMux. Since this type of input
does not include associated PSI, SI, or PSIP table files, the multiplexer server
creates them dynamically or updates the tables already being created to account
for the elementary stream file input.

The following lists describe the constraints on the elementary stream program
input and the constraints on the video and audio file components:

Elementary Stream File Program Constraints.

B No more than six elementary stream program inputs for an output

®  The PCRs for the program (service) are carried by the video packets

B One video elementary stream file is required for each input; audio elemen-
tary stream files are optional

Video Elementary Stream File Constraints.

®  MPEG 2, Main Profile@Main Level video elementary stream files only

Audio Elementary Stream File Constraints.

m  MPEG-2, Layer II audio elementary stream files only

B AC-3 audio elementary streams must have a constant bit ratio

Table 3-51 shows the valid configurations of bit rate and sampling frequency:

Table 3-51: Bit rate and sampling frequency for the audio component

Sampling frequency
Bit rate (kbps) 32 kHz 44.1 kHz 48 kHz
32 4 - 4
40 - e -
48 - e -
56 - - -
64 - e -
80 - - -
9% - - -
112 - - -
160 4 4 I
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Table 3-51: Bit rate and sampling frequency for the audio component (Cont.)

192 I < I
224 I v I
256 v v v
320 < < v
384 v v v
448 I < I
512 I v I
576 < < I
640 < < v

Many of the procedures described in Transport Stream File Input, beginning on
page 3-275, can be used to control, modify, monitor, and delete this type of
input. Unlike transport stream file input, once elementary stream program input
is added to the OpenMux, the program parameters cannot be changed through
the Edit Settings dialog box; however, PID values can be changed in the
Hierarchic view, and you can view ES Program input settings.

1.

Click Add Input from the Input menu, and then select ES Program from
the submenu. The ES Program dialog box is displayed.

Enter a name for the input task in the Input Name text box.
Enable the following options if appropriate:

®  Allow Bouquet Mode allows you to combine multiple inputs into a
single service.

®  Allow PMT Sharing allows you to use one PID for multiple PMTs.

Click Browse in the MPEG 2 VIDEO Component group, and then select a
video elementary stream file using the Open dialog box.

If the Add Audio Component check box is selected, repeat step 4 for the
audio elementary stream.

Change the values of the PSI and elementary stream parameters using the
check and text boxes if necessary.

Click OK to accept your changes and add an elementary stream program
input to the OpenMux. The input icon is added to the OpenMux view. Click
Cancel to close the dialog box without adding the input.
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Video Component Error Messages.

It is not a video data file. The name of the video data file does not correspond to a
video file or the video file does not exist. Video files with PES packets or
Transport Packets are not accepted.

The PID of the video must have a value between 16 and 8190. The current value is
set by default.

The video file does not respect the constraint : “constant bit rate”. The real-time
multiplexer deals only with constant bit rate stream. If it is not respected, the
video file name is not saved.

NOTE. During the analysis of the video file, the bit rate value is read in the first
sequence header and the size of Video Buffer Verifyer in bits is read in the first
sequence header.

If the bit rate value is set to Ox3FFFF and size of the Video Buffer Verifyer is set
to OxFFFF, the video file is not accepted. Otherwise the video will be treated as
though it has a constant bit rate.

The video file does not respect the constraint : “main level”. The real-time
multiplexer only processes elementary streams with main levels. If it is not
respected, the video file name is not saved.

NOTE. The value of level is read in the first sequence extension after the first
sequence header during the analysis of the video file.

The video file does not respect the constraint : “main profile”. The real-time
multiplexer only processes elementary streams with main profiles. If it is not
respected, the video file name is not saved.

NOTE. When a video file name has been specified, the video file is analyzed. The
read value of profile level, is in the first sequence extension after the first
sequence head. This message indicates that the value does not correspond to
main profile.
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The video file does not respect the constraint: “MPEG-2 mode”. The real-time
multiplexer only processes the MPEG-2 standard stream. If it is not respected,
the video file name is not saved.

NOTE. The standard is recognized as MPEG-1 if there is no sequence extension,
otherwise, it is considered to be MPEG-2.

You must give the name of the video and audio files. At the creation of the input,
when clicking on the OK button or pressing the RETURN key (after filling a
field), the presence of file names is checked. If there is no video name and no
audio name (and audio is present), the input cannot be created.

You must give the name of the video file. At the creation of the input, when
clicking on the OK button or pressing the RETURN key (after filling a field), the
presence of the video file name is checked. If there is no video name, the input
cannot be created.

Audio Component Error Messages.

Audio mode does not correspond to expected mode according to the bit rate and
sampling frequency values. According to the bit rate and sampling frequency
values, the OpenMux expects to have a given audio mode. If it is not respected,
the audio file name is not saved.

NOTE. Bitrate and sampling frequency are both read in the first audio header.

It is not an audio data file. The name of the audio data file does not correspond to
an audio file or the audio file does not exist. Audio files with PES packets or
Transport Packets are not accepted.

Audio files with 22.05 kHz sampling frequency are not treated. The real-time
multiplexer does not process streams with 22.05 kHz sampling frequency. If it is
not respected, the audio file name is not saved.

NOTE. The value of sampling frequency index is read in the first audio header.
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The audio file does not respect the constraint: “layer 2”. The real-time multiplexer
does not process streams with a layer other than layer 2. If it is not respected, the
audio file name is not saved.

NOTE. The value of the layer index is read in the first audio header. Then a table
given by the standard provides the layer value.

The PID of the audio must have a value between 21 and 8190. The current value is
set by default.

The rate of the audio file is null! In such a case, The real-time multiplexer cannot
accept the rate because it is used to compute other information such as frame
length. If the rate is null, the audio file name is not saved.

NOTE. Bit rate is defined from the read value of the mode index (MPEG-1 or
MPEG-2), of the bit rate index, of the layer index and the corresponding table in
MPEG standard. Rate value can be null because the read layer index is incorrect
or the value in table is null.

The sampling frequency of the audio file is null! In such a case, the OpenMux
cannot accept the rate because it is used to compute other information such as
frame length. If sampling frequency is null, the audio file name is not saved.

NOTE. Sampling frequency is defined from the read value of the mode index
(MPEG-1 or MPEG-2), of the sampling frequency index and the corresponding
table in standard.

You must give the name of the audio file. At the creation of the input, when the
audio component is specified, when clicking on the OK button or pressing the
RETURN key (after filling a field), the presence of audio file name is checked. If
there is no audio file name, the input cannot be created.

You must give the name of the video and audio files. At the creation of the input,
when clicking on the OK button or pressing the RETURN key (after filling a
field), the presence of file names is checked. If there is no video name and no
audio name (and audio is present), the input cannot be created.
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Multiplexer Outputs

Adding an Output

Removing an Output

Changing the Multiplex
Rate

PID Error Messages.

The PID of the PMT must have a value between 21 and 8190. The current value is
set by default. The program number must have a value between 0 and 65535.
The current value is set by default.

The PID is already used for the PMT or for the audio component.

The PID is already used for the PMT or for the video component.

The PID is already used for the video or the audio component.

The output task allows you to generate a transport stream with the inputs and
parameters you specify using the OpenMux. Once an output is added to the
OpenMux Spy view, you can remove it, change the multiplex rate, or you can
monitor the output using the views described in Multiplexer Windows, Views,
and Interface Elements, beginning on page 3-246. Use the procedures described
in this section to add and remove an output and to change the multiplex rate.

To add an output to the OpenMux configuration, select Start Multiplex from the
Multiplex menu (or click the P button on the toolbar).

To remove an output task, click the Il button on the toolbar.

The sum of input rates may be different than the output rate. In fact, because null
packets in the inputs are discarded by the OpenMux, the ideal output rate can be
lower than the sum of the input rates. To change the output rate, use the
following procedure:

1. Click the l (Stop Multiplex) button on the toolbar.

2. Select Multiplex Rate from the Multiplex menu and change the rate in the
dialog box.

3. Click the p» (Start Multiplex) button on the toolbar to restart the multiplex.
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Appendix A: What to Do if an Application Locks Up

In the event an application locks up or freezes, perform the following steps to
close the application.

1.
2.
3.

Press CTRL+ALT+DEL to open the Windows NT Security dialog box.
Click Task Manager to open the Windows NT Task Manager.

Click the Applications tab, and then highlight the locked-up application
(usually the status of the application will indicate Not responding).

Click End Task.

In some circumstances, a window opens prompting you to wait, end the task,
or cancel your “end task” instruction. Follow the window instructions; if you
click End Task, the application should close immediately.

If the above procedure fails to close the application, press
CTRL+ALT+DEL again to return to the Windows NT Security dialog box.

Click Shut Down. This opens the Shutdown Computer dialog box.
Select Shutdown and Restart; then click OK.

CAUTION. To avoid data loss, do not power off the computer without first exiting
! Windows NT. Only use the manual reset if the computer does not respond.

If the above procedures do not close the application or restart the computer,
manually power off the computer, and then proceed with a normal power on. To
ensure that all parameters are reset, perform a complete power cycle following an
application lock up.
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Appendix B: Software Repair

This appendix tells you how to uninstall and reload the test system software if
the installed copy is corrupted. See the MTS300 MPEG Test System Hardware
and Software Installation Technical Reference (Tektronix part number,
071-0667-xx) for information about rebuilding the operating system for the
MTS300 test system.

Reinstalling the MTS300 Software

Use the procedures below to reinstall your applications accidently deleted or
corrupt. Software is supplied on CD ROM.

NOTE. The following instructions are for reinstalling MPEG Test System
software on a machine running Windows NT Workstation 4.0 only; procedures
for upgrading your software could be different. If you are installing a software
upgrade, follow the instructions provided with the upgrade kit.

Reinstalling the software involves three procedures:
®  Uninstalling the current software
®  Installing the software

®  Entering passwords for licensed applications

NOTE. You may need to reinstall the Java run-time environment before you
re-install the MTS300 software (if you are installing either the TMCC Expert or
Configuration clients, or the TMCC Deferred-Time Analyzer). The correct
version of the Java run-time environment is located on the Application CD in
the jre directory. To install the correct version of the run-time environment, run
the executable file in this directory.
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Uninstalling Software ~ Remove the existing software using the unlnstallShield application.

1. Restart Windows NT and log on as the administrator (Username = adminis-
trator; password = MPEG2). This is the default auto-logon username and
password for MTS300 Test Systems.

2. Quit any applications that automatically started at login.

3. Double-click the Uninstall MTS3... icon in the Tektronix MPEG Test
System program group window.

4. When the dialog box asks you to confirm the file deletion, click Yes.

5. When uninstall is complete, Click OK to close the Remove Programs From
Your Computer window.

6. If prompted, click OK to restart your computer.

Installing Software 1. If you are not already logged on, log onto your NT workstation as Adminis-
trator (this is the default user name, so unless you have changed this
parameter, you will be able to install software using the default user name
and password: Administrator and MPEG?2 respectively).

2. Right-click the My Computer icon on your Windows NT desktop, and then
select Explore from the submenu. In the Exploring window, select the icon
that represents the disk drive onto which you will install the software
(usually drive C:).

3. Check the status bar at the bottom of the Exploring window to verify that the
target disk has at least 140 MB of free space. You cannot install the software
on a disk that has less than 140 MB of free space.

[BY Exploring - C-\ (O] I
File  Edit ¥iew Toolz Help
|.é\|| Foalders Contents of 'T:4
Desktop Al | karme | Size' Tupe | Mt:l
=18 My Computer j [Daciobas File Folder 5=
&2 3 Floppy 4] CIEin File Folder 8
ﬁm [ cab File Folder 14
2 h[ﬁ]d ok £ CIE File Folder B
scdocs on W wesleyk! [E: . il Ealder il
L B2 o on wiacques' [F) =] FJM = 1’
Status bar ——» |42 obiect(s] |128MB (Disk free space: 409ME] Y
Free space

4. Place the MPEG Test System Version 6.0 Installation Software CD ROM
into the CD ROM drive.

5. Click the Windows NT Start button, and then select Run.
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6. Enter d:\Setup.exe in the resulting Run window as depicted in the
following illustration (in this example, d is the drive letter for the CD ROM
drive; use the drive letter that is correct for your computer), and then click
OK.

Run I

Type the name of a program, Folder, or document, and
Windows will open it for you.

=

¥ Fumin Separate fdemen Space

Ok I Cancel | Browse. . |

7. In a few seconds, the Tektronix MTS300 Series window appears on the
computer screen.

8. Read the Copyright and Setup text and then click Next to proceed to the
Choose Destination Directory window.

NOTE. It is strongly recommended that you use the default destination folder.

9. The default destination folder is C:\Mts300. Click Next to accept the default
folder.

10. The Setup Type window opens.
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®m  [If you are installing the software on a machine that has no MPEG Test
System hardware, select MTS300 Software Only.

Setup Type I

Click the type of Setup you prefer, then click Mext.

MPEG Test Sustenn

— Description

< Back I Newt > I Cancel |

®m  [f you are installing software onto an MPEG Test System, select MPEG
Test System and continue with the procedure as described in the
MTS300 MPEG Test System Hardware and Software Installation
Technical Reference that accompanied the test system.

11. Click Next in the Select Program Folder window to accept the default folder
name (Tektronix MPEG Test System) and continue.

12. Review the Destination Directory, Selection, and Start Menu Folder
selections in the Selection Summary window. If the selections are incorrect,
click Back and change the information as needed. Once the information is
correct, click Next to proceed with installation.

The setup program begins installing the software and related sample files.
The activity and progress gauges appear at first to show that installation is
progressing.

Installation proceeds without your input (and sometimes with no apparent
activity) for approximately two minutes, depending on your computer
platform.

During a normal setup, two empty program group windows are displayed
after the program files have been copied to your disk drive. Shortly after
these windows appear, a message reminds you to verify that the Dongle
(software key) is installed.
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13. Ensure that the software key is installed on the parallel printer port as
described in Software Key on page 1-10, and then click OK.

14. The Setup Complete window opens; click Finish to continue.

15. A Notepad window opens to display the Readme file. Read this file for
important information, and then exit Notepad.

16. Another Setup Complete window opens. Accept the Yes, I want to restart my
computer now option, remove the MPEG Test System disc from the
CD ROM drive, and click Finish to complete setup and reboot the system.

NOTE. You need to restart your computer before you enter the license password
in the next procedure.
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17. If prompted, log on as any user.

18. If not already displayed, open the Tektronix MPEG Test System program
group window by double-clicking the folder icon on the desktop.

The program group window resembles the following illustration.

& CAWINNT\Profiles\All Users\Desktop\Tektronix MPEG Test System [_[O] %]
Eile  Edit “iew Help

23 Tekionix MPEG Test 5y 7| E1| ] L8 [Bal@] o
> 4 B B B B

License Deferred-Time  Multiplexer DWBTable  ATSCTable  ARIB Takle
hanager Analyzer Editor Editor Editor

W BB A M & M

TMCC TMCCDiffered  DVB Channel  Audio Stream  Dolby Digital  Error Injector Jitter Adder

Combiner  Time Analyzer Coding and Analyzer Analyzer
ﬁ [ % LIk i
MPEG-2 Help Frogram Lningtall Upgrade Yideo Stream

Stream... MTS300 V5.1 Wizard Analyzer
[19 abjects) 2.09KE

MTS300 Stream Creation Applications User Manual



Appendix B: Software Repair

Entering the General ~ Perform the remaining steps to enter the general password that corresponds to the
License Password  attached software key. Doing so enables the applications that are included with
your MTS300 MPEG Test System product.

Ew 1. Double-click the License Manager icon in the Tektronix MPEG Test
System program group window to start the Tektronix Software Protection

License Manager o
application.

The Tektronix Software Protection window appears.

"s Tektronix Software Protection == I

To Enable Licensed Software Applications,
Fleaze Enter your General Pazzword.

then Click 0K

Cancel |

2. Consult the password document supplied with your software and identity the
general password.

3. Enter the three 6-character hexadecimal numbers of the password in the
corresponding Tektronix Software Protection window entry fields (lowercase
characters are acceptable).

4. Click OK. A License message window appears.

5. If the password is correct, click OK to acknowledge the message. If you
made an error entering the password, click OK and return to step 2.

When you enter the correct password, software installation is complete. You will
need to restart the computer before you can start any of the stream creation
applications.
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Glossary

NOTE. Additional information about MPEG-2 is available through the MPEG-2
Help application, part of the MPEG Test System software.

AC-3
Audio coding scheme developed by Dolby Laboratories, Inc. and adopted by
ATSC.

ARIB (Association of Radio Industries and Business)
ARIB is a body of broadcasters, manufacturers, and communication carriers
who are responsible for preparing standards on radio spectrum use in Japan.

ATSC (Advanced Television Systems Committee)
The Advanced Television Systems Committee was formed to establish
voluntary technical standards for advanced television systems, including
digital high definition television (HDTV).

BAT (Bouquet Association Table)
The BAT provides information regarding bouquets. DVB only.

BIT (Broadcaster Information Table)
ARIB only. The BIT provides broadcaster name and ID and descriptions of
the services encoded in the transport stream for each broadcaster.

Bouquet
A group of transport streams in which programs are identified by the
network ID and PID pair of values.

CAT (Conditional Access Table)
The CAT provides the association between one or more CA systems, their
EMM (Entitlement Management Message) streams, and any special
parameters associated with them. See ECM and EMM.

CVCT
VCT for cable broadcast environments.

DCT (Download Control Table)
ARIB only. This table provides a list of available downloads encoded in the
transport stream.

DIT (Discontinuity Information Table)
DVB table. This table is included only in partial streams; the DIT is never
broadcast.
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DLT (Download Table)
ARIB only. This table is used when downloading software to set top boxes.

DTS (Decode Time Stamp)
Time when the packet should be decoded.

DVB (Digital Video Broadcast)
A project group of the European Broadcasting Union (EBU).

DVB IRD (Digital Video Broadcasting Integrated Receiver Decoder)
A receiving decoder that can automatically configure itself using the
MPEG-2 Program Specific Information (PSI).

DVB-SI (Digital Video Broadcast Service Information)
The DVB-SI adds the information that enables DVB IRDs to automatically
tune to particular services and allows services to be grouped into categories
with relevant schedule information. DVB-SI information is transmitted in
several tables, including: NIT, SDT, BAT,and EIT.

ECM (Entitlement Control Message)
Conditional access information specifying control words or other stream-spe-
cific scrambling parameters.

EIT (Event Information Table)
DVB. The EIT contains data concerning events (a grouping of elementary
broadcast data streams with a defined start and end time belonging to a
common service) and programs (a concatenation of one or more events under
the control of a broadcaster, such as event name, start time, duration, etc.).

ATSC. The EIT contains information for the events defined on defined on
the virtual channels of the transport stream. An event is, in most cases, a
typical TV program, however its definition may be extended to include
particular data broadcasting sessions and other information segments.

EMM (Entitlement Management Message)
Conditional access information specifying authorization levels or services of
specific decoders.

ETM (Extended Text Message)
An ETM is a multiple string data structure. Thus, it may represent a
description of an event or channel in several different languages (each string
corresponding to one language).

ETT (Extended Text Table)
The Extended Text Table (ETT) contains Extended Text Message (ETM)
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streams, which are optional and are used to provide detailed descriptions of
virtual channels (channel ETM) and events (event ETM).

EPG (Electronic Program Guide)
The EPG gives the content of the current program.

Frame
An ISDB-S/ARIB structure comprised of 48 slots. See Slot and Super frame.

ISDB-S (Integrated Service Digital Broadcast Satellite)
Standard adopted by ARIB describing the TMCC information used in
satellite broadcast environments.

Mega-frame
A mega-frame is a valid MPEG-2 structure used in DVB terrestrial
environments in which the transport packets are organized into groups called
mega-frames. Each mega-frame consists of n packets, where #n is an integer
number that depends on the number of Reed-Solomon (RS)-packets per
super-frame in the DVB-T mode being used for DVB-T emission of the
MPEG-2 transport stream. Each mega-frame includes exactly one MIP.

MGT (Master Guide Table)
The MGT lists version numbers, length in bytes, and PIDs for all of the PSIP

tables with the exception of the STT which works independently from the
other tables. ATSC only.

MIP (Mega-frame Initialization Packet)
The MIP is an MPEG-2 compliant TS packet made up of a 4-byte header
and a 184-byte data field. The MIP is used to indicate the start of the
following mega-frame and is used for synchronization of the Single
Frequency Networks (SFN) as well as for the optional control of other
important parameters in an SFN.

M_TMCC
An ISDB-S compliant multiplex with multiple transport streams. See TMCC.

NIT (Network Information Table)
The NIT conveys information relating to the physical organization of the
multiplex, transport streams carried via a given network, and the characteris-
tics of the network itself. Transport streams are identified by the combination
of an original network ID and a transport stream ID in the NIT.

NVOD (Near Video on Demand)
A group of services that carry the same event sequence at start times that are
offset from one another.
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Glossary-4

PAT (Program Association Table)
For each program (service) in the multiplex, the PAT specifies the PID
values of the corresponding PMT. It also specifies the PID of the NIT.

PCR (Program Clock Reference)
The program reference clock or “clock on the wall” time when the video is
multiplexed.

PES (Packetized Elementary Stream)
A structure defined in the MPEG-2 standard used to carry elementary stream
data.

PID (Packet Identifier)
One of the parameters defined by the MPEG-2 standards. A unique integer
value, PIDs are used to associate elementary streams of a program in a single
or multi-program transport stream.

PMT (Program Map Table)
The PMT identifies and indicates the locations of the streams that make up
each service and the location of the Program Clock Reference (PCR) fields
for a service. This table is transmitted in sections.

Program paradigm
In ATSC environments, the program paradigm specifies the method that
shall be used for systematically allocating PID values of transport packets.

PSI (Program Specific Information)
The PSI contains all the tables that define the MPEG-2 transport stream. It
consists of the PAT, PMT, CAT, and NIT tables. (NIT is also used for
DVB-SL.)

PSIP (Program and System Information Protocol)
SI and program guide tables contained within packets carried in the
Transport Stream multiplex for digital multiplex bit streams constructed in
accordance with ISO/IEC 13818-1 (MPEG-2 Systems).

PTS (Presentation Time Stamp)
When the packet should arrive and its destination.

RRT (Rating Region Table)
The RRT carries rating information for multiple geographical regions. ATSC
only.

SDT (Service Description Table)
The SDT contains data describing the services in the system. Examples
include: names of services, the service provider, etc.

SDTT (Software Download Trigger Table)
ARIB only. This structure is used to define the service, group, and schedule
for downloadable items encoded in the transport stream.
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SFN (Single Frequency Network)
SFEN is an extension of the DVB system in which all transmitted signals are
identical; therefore, the MPEG-2 TS inputs to the various DVB-T
modulators have to be bit identical.

SI (Service Information)
SI provides information on services and events carried by different multi-
plexes, and even other networks. SI is structured as several tables (BAT, EIT,
NIT, RST, SDT, and TSDT).

SIT (Selection Information Table)
DVB-SI table. This table is used only with partial streams; the SIT is never
broadcast.

Slot
An ISDB-S/ARIB structure corresponding to one, 204-byte error coded
packet. See Frame and Super frame.

S_TMCC
An ISDB-S/ARIB compliant multiplex with only one transport stream. See
T™MCC.

STT (System Time Table)
The STT provides the current date and time of day information. ATSC only.

Super frame
An ISDB-S/ARIB structure comprised of eight frames. See Frame and Slot.

TMCC (Transmission and Multiplexing Configuration and Control)
Information encoded in the first eight bytes of the 16-byte Reed-Solomon
area of 204-byte packet transport streams. TMCC information includes
modulation modes, slot assignments, and alarms.

TVCT
VCT for terrestrial broadcast environments.

VCT (Virtual Channel Table)
The VCT contains a list of attributes for virtual channels carried in the
transport stream. ATSC only.
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video splice, 3-52
real-time multiplexer
a program to a transport stream input, 3-279
elementary stream program input, 3-285
output, 3-289
PSI-SI-PSIP tables, 3-271
SI and PSIP tables to the output, 3-274
transport stream files, 3-275
table editors, 2-31
descriptors, 3-122
stream, service, or event, 3-120
table items, 3-117
Address, Tektronix, xvii
Advanced Television Systems Committee. See ATSC
Algorithms for scrambling streams, CCEIT and DVB,
3-90
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Analysis
coherence, 3-126
consistency, 3-126
interpreting error messages, 3-130
tables, 3-126
types of, 3-130
using the message window, 3-128
Analysis menu, table editors, 3-101
Application, locked, A-1
Application window
multiplexer, 2-8, 3-5
real-time multiplexer, 3-246
table editors, 3-95
Apply Following Configuration at OpenMux Starting,
real-time multiplexer, 3-262
ARIB
changing environment options, 3-25
definition, Glossary-1
edit period parameters, 3-40
multiplexer, adding the environment, 3-25
remove multiplexer environment option, 3-25
ASCII, text in table editors, 3-121
Associating ETT to events, PSIP table editor, 3-136,
3-138
Associating VCT, EIT, and ETT, 3-136
ATSC
changing environment options, 3-26
definition, Glossary-1
program paradigm, multiplexer, 2-25
real-time multiplexer, 3-269
ATSC DVB multiplexer, description, 1-1
ATSC Table Editor, description, 1-2
Audio, file types, 3-50
displayed in the Audio Stream dialog box, 3-49
Audio elementary stream
adding to a multiplexer configuration file, 2-15
adding to the multiplex, 3-49
initial delay parameter, 3-50
multiplexer, icon, 3-14
Audio Stream Analyzer, description, 1-8
audio stream descriptor, 3-163
Audio Stream dialog box, 2-15
Automatically Save the OpenMux Configuration,
real-time multiplexer, 3-262
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B Changing
ARIB environment options, 3-25

B Sync Byte ATSC environment options, 3-26

add only module, 3-202 DVB environment options, 3-21

removal, 3-207 DVB-T Mega-frame environment options, 3-23
Bandwidth, MIP parameter, 3-58 Dynamic SI environment options, 3-27
BAT multiplexer

bouquet association table, 3-21 ARIB parameters, 3-40

definition, Glossary-1 PAT parameters, 3-41

multiplexer, icon, 3-12 PSI parameters, 3-38

table editors, parameters, 3-145 PSIP parameters, 3-40

transport streams in, 3-154 PSIP periods, 3-64
BIT, definition, Glossary-1 SI parameters, 3-39
Bit Stream CD ROM, 1-2 multiplexer environment options, 3-21
blue dot, on toolbar buttons, table editors, 3-102 passwords, 1-15
bouquet name descriptor, 3-169 PSI period in multiplexer, 2-28
Buttons real-time multiplexer

Jitter Adder, 3-198 multiplex rate, 3-289

real-time multiplexer commands, 3-250 output environment, 3-274

table editors, 3-102 PSI-SI-PSIP tables, 3-273

TMCC Combiner, 3-218 Choosing
Bytes, Number of bytes in the pattern, 3-208 audio elementary streams in multiplexer, 3-49

data stream in multiplexer, 3-51

c video streams in multiplexer, 3-47

Clock jitter, 3-191

Close All, PSIP table files, 3-110

Close table files, 3-110

Code rate, MIP parameter, 3-59

Coded block size, Reed-Solomon, 3-204

CA (conditional access) identifier descriptor, 3-170

Cable ATSC, multiplexer environment option, 3-25,
3-26

cable delivery system descriptor, 3-171

Calculate packet jitter, 3-196 Coding . . .
convolutional interleaving, 3-212
command button, 3-198
. . . DVB, 3-199
caption service descriptor, 3-186 .
energy dispersal, 3-211
CAT
definition, GI 1 menu, 3-202
meulti 122& ossary= Reed-Solomon, 3-212
adcll)in 3-90 Satellite broadcasting, 1-3
oS Viterbi, 3-213
period, 3-38 Coding Flow, 3-199

Coding types, 3-211
Coherence/Consistency analyses, table editors, 3-126
Collapse/Expand hierarchy

global view, 3-135

multiplexer, 3-15

table editors, 3-96

real-time multiplexer, 3-267

table editors, parameters, 3-145
CCEITT, scrambling algorithm, 3-90
Chain command

coding and decoding, 3-202

decoding menu, 3-207
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Colors, multiplex rate gauge, 3-9
Command buttons, table editor, 3-102
component descriptor, 3-171
component name descriptor, 3-186
Composition Motif, pattern, 3-209
Conditional access, 3-89
adding in the table editors, 3-120
in the Options menu (multiplexer), 3-8
multiplexer, 3-8
selecting an algorithm, 3-90
conditional access (CA) identifier descriptor, 3-170
conditional access descriptor, 3-163
Configuration
multiplexer. See Environment
real-time multiplexer, saving, 3-260
Reed-Solomon coding, 3-204
Configuration file
creating a new file, 3-33
error injector, 3-229
creating, 3-227
example, 3-85
multiplexer, 3-3, 3-32
illustration, 3-4
number of programs, 2-22
opening an existing file, 3-33
Configurations management, real-time multiplexer,
3-262
Connecting to a real-time multiplexer server, 3-238
Connecting to a remote multiplexer server, 3-238
Constellation, MIP parameter, 3-58
Contacting Tektronix, xvii
content advisory descriptor, 3-187
content descriptor, 3-172
Controlling a transport stream file input, real-time
multiplexer, 3-277
Convolutional Interleaving Coding, 3-212
Copying table items, table editors, 3-124
copyright descriptor, 3-164
Correcting errors, table editors, 3-129
country availability descriptor, 3-173
Create
an MGT automatically, 3-112
EIT time span, 3-115
multiplexer, a transport stream file, 3-84
table editors, a new table, 3-108
Creating a new configuration file, multiplexer, 3-33
Creating and editing a configuration file, 3-32
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creating TMCC transport streams

TMCC basic streams (S_TMCC), 3-218

TMCC data streams (M_TMCC), 3-223
Cursor

position, 3-18

timing, 3-18
Cutting table items, table editors, 3-124
CVCT

definition, Glossary-1

real-time multiplexer, 3-270

table editors, parameters, 3-160

D

Data elementary stream
adding to the multiplex, 3-51
multiplexer, icon, 3-14
Data format, data elementary stream, 3-51
data stream alignment descriptor, 3-164
DCT, definition, Glossary-1
decimal/hexadecimal views, OpenMux, 3-249
Decoder testing, 3-191
Decoding
DVB, 3-199
menu, 3-206
Definition command button, Packet Jitter, 3-198
Delnterleaver command, 3-207
Delete
button, 3-35
MIP, 3-61
MIP icon, 3-24
multiplexer, 2-18
button, 3-6
EIT instances, 3-73
hierarchy items, 3-36
real-time multiplexer
output, 3-289
transport stream and program inputs, 3-278
table editors
removing table items, 3-124
table sections, 3-114
time spans, 3-115
demonstration license, OpenMux, 3-234
Descriptors
adding, 2-32
selection, 2-32
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descriptors
AC-3 audio, 3-185
audio stream, 3-163
bouquet name, 3-169
CA (conditional access) identifier, 3-170
cable delivery system, 3-171
caption service, 3-186
component, 3-171
component name, 3-186
conditional access, 3-163
content, 3-172
content advisory, 3-187
copyright, 3-164
country availability, 3-173
data stream alignment, 3-164
editing, 3-123
extended channel name, 3-187
extended event, 3-173
frequency list, 3-174
hierarchy, 3-164
IBP, 3-165
ISO 639 language, 3-165
linkage, 3-174
local time offset, 3-175
maximum bitrate, 3-165
mosaic, 3-176
multilingual bouquet name, 3-176
multilingual component name, 3-176
multilingual service name, 3-176
multiplex buffer utilization, 3-166
network name, 3-177
NVOD (near video on demand) reference, 3-177
parental rating, 3-178
private data (indicator), 3-166
private data specifier, 3-178
program identifier, 3-187
registration, 3-166
satellite delivery system, 3-179
service, 3-179
Service ID, table file associations, 3-141
service list, 3-180
service location, 3-189
service move, 3-180
short event, 3-181
short smoothing buffer, 3-181
smoothing buffer, 3-166
STD (system target decoder), 3-167
stream identifier, 3-181
stuffing, 3-181
system clock, 3-167
target background grid, 3-167
telephone, 3-182

Index-4

teletext, 3-182
terrestrial delivery system, 3-183
time shifted event, 3-183
time shifted service, 3-184
time shifted service location, 3-190
user, 3-184
video stream, 3-168
video window, 3-169
Digital Video Broadcast. See DVB
Directories, multiplexer defaults, 3-28
disabling the OpenMux license message, 3-235
Display the OpenMux Spy view, real-time multiplexer,
3-252
DIT, definition, Glossary-1
DL]T, definition, Glossary-2
Dolby Digital (AC-3) Audio Stream Analyzer,
description, 1-8
Dongle. See Software key
Drop down selection box
table editor edit view, 3-98
table editors, 3-121
DTS, definition, Glossary-2
Duration gauge
coding and decoding, 3-200
multiplexer, 2-8, 3-8
DVB
changing environment options, 3-21
definition, Glossary-2
multiplexer environment option, 2-40
multiplexer file selection dialog box, 2-41
real-time multiplexer, 3-267
scrambling algorithm, 3-90
DVB ATSC multiplexer, description, 1-1
DVB Channel Coder Decoder, description, 1-3
DVB Coding and Decoding, 3-199-3-214
coding menu, 3-202
convolution interleaving, 3-212
decoding, 3-206
Help menu, 3-210
Reed-Solomon, 3-212
DVB compliant files, 3-207
creating, 3-202
DVB File Selection dialog box, 3-55
DVB IRD, definition, Glossary-2
DVB Table Editor
description, 1-2
using, 3-93
DVB-SI, definition, Glossary-2
DVB-T Mega-frame, 3-56
changing environment options, 3-23
Dynamic SI, changing environment options, 3-27
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Dynamic view
multiplexer button, 3-7
multiplexer window, 3-16
switching to, 2-25
using (multiplexer), 3-16
Dynamic view command button, multiplexer, 3-7

E

ECM
definition, Glossary-2
multiplexer
adding, 3-91
icon, 3-14
selecting an ECM file, 3-92
Edit menu
multiplexer, 3-6
table editors, 3-99
Edit view window, text and drop-down boxes, 3-121,
3-123, 3-143
Edit window
features, 3-98
table editors, 3-97
Editing
error injector, configuration file, 3-228
MIP parameters, 3-56
multiplex parameters, 3-37
multiplexer
ARIB periods, 3-40
DVB SI parameters, 3-39
ETT, 3-67
hierarchy items, 3-34
MIP parameters, 3-57
NIT parameters, 3-42
PAT table parameters, 3-41
PMT parameters, 3-42
program parameters, 3-45
PSI table parameters, 3-38
PSIP parameters, 3-66
PSIP periods, 3-40
PSIP tables, 3-62
table parameters, 3-52
TDT values, 3-54
real-time multiplexer, PSI-SI-PSIP tables, 3-273
table editors
parameters, 3-123
table parameters, 3-121
table item parameters, 3-143
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EIT
association with NIT and SDT, 3-139
definition, Glossary-2
DVB table parameters, 3-146
event information table, 3-63
event information table for DVB, 3-21
file naming restrictions for PSIP EIT, 3-111
multiplexer
adding and editing, 3-66
associating files to icons, 3-68
icon, 3-12
multiplexer dialog box, 3-67
PSIP table parameters, 3-156
table editors
associating channels and events, 3-136
creating, deleting, and moving among, 3-115
parameters for DVB events, 3-147
Elementary stream
audio elementary stream initial delay, 3-50
files, 2-3
FTP site, 2-5
in PMT, 3-153
maximum in multiplexer transport stream, 1-1
multiplexer
adding, 2-10
adding to a program, 3-46
initial delay, 3-19
undefined, 3-84
video elementary stream initial delay, 3-48
Elementary stream rate
audio elementary stream, 3-50
video elementary stream, 3-48
EMM
definition, Glossary-2
multiplexer
adding to a CAT, 3-90
icon, 3-11
enabling the OpenMux demonstration period, 3-234
End, locked application, A-1
End task, A-1
Ending, locked application, A-1
Energy Dispersal
coding, 1-3, 3-202, 3-211
coding command, 3-203
removal command, 3-208
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Environment
ARIB, 3-25
ATSC, 3-26
changing, 2-40
DVB, 3-21
DVB-T Mega-frame, 3-23
Dynamic SI, 3-27
multiplexer, 3-20
scrambling, 3-90
multiplexer defaults, 3-31
real-time multiplexer, changing output environment,
3-274
saving and restoring options, 3-29
EPG, definition, Glossary-3
Error
correcting in the table editor, 3-129
creating using the error injector, 3-225
failure in socket connectio, OpenMux, 3-234
real-time multiplexer
messages about PID types, 3-289
messages about the audio component, 3-287
messages about the video component, 3-286
table editors
error IDs, 3-131
message headers, 3-131
message types, 3-130
message window, 3-127
printing, 3-129
types of analyses, 3-130
using online help to interpret, 3-131
using the message window, 3-128
Error Injector, 3-225-3-232
description, 1-3
operators, 3-226
tutorial, 3-227
estimated stop time, multiplexer dynamic view, 3-17
ETM, definition, Glossary-2
ETM ID, use to associate events and messages, 3-138
ETT
associating messages to events, 3-136
definition, Glossary-2
extended text message, 3-63
file naming constraints, 3-111
multiplexer
adding, 3-76
icon, 3-13
table editors
associating messages and events, 3-138
create, delete, and moving among, 3-115
parameters, 3-157

Index-6

Event, adding in the table editors, 3-120
Event ID
associating VCTs and EITs, 3-136
managing event in a transport stream, 3-139
Event parameters, EIT, 3-147
Events, associating messages with, 3-138
Exit, applications, 1-16
Expand/Collapse hierarchy
global view, 3-135
multiplexer, 3-15
table editors, 3-96
Expert client, overview, 1-5
extended channel name descriptor, 3-187
extended event descriptor, 3-173

F

Faliure in socket connection, OpenMux, 3-234
Field encoding changes, 3-46
File menu

coding and decoding, 3-201

multiplexer, 3-6

Packet Jitter, 3-192

real-time multiplexer, 3-247

table editors, 3-98
File names, PSIP EIT files constraints, 3-111
Filtered PID dialog box, 3-281
Filtering PIDs, real-time multiplexer, 3-281
Find, Edit menu selection (DVB table editor), 3-125
First time operation, ix, 1-14
frame, definition, Glossary-3
Frame encoding changes, 3-46
frame size, TMCC basic streams, 3-222
frequency list descriptor, 3-174
Frequency offset, MIP functions, 3-60
FTP site, elementary stream files, 2-5
Functions of toolbar buttons, table editors, 3-102

G

G.703, multiplex rate, 3-37
General license password, 1-13, B-7
Generate button (Go), multiplexer, 3-7
Generating a multiplex, 3-84
Generation menu, coding and decoding, 3-208
Global multiplex start time, 3-19

multiplexer dynamic view, 3-17
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Global view, 3-132
collapsing and expanding tables, 3-135
opening, 3-133
opening without saving existing files, 3-133
selecting files to display, 3-134
using in the DVB table editor, 3-139
using in the PSIP table editor, 3-136

Go button, multiplexer, 3-7

Green, multiplex rate gauge, 3-9

Guard interval, MIP parameter, 3-59

H

Hardware installation, ix
HASP, 2-1
Help menu
DVB Channel Coding and Decoding, 3-210
multiplexer, 3-8
Packet Jitter, 3-198
real-time multiplexer, 3-250
table editors, 3-101
Hexadecimal, text in table editors, 3-121
Hiding multiplexer icons, 3-15
Hiding table elements, Global view, 3-135
Hierarchic view
multiplexer, 2-9, 3-10
adding a MIP icon, 3-57
adding and editing items, 3-34
button, 3-7
icons, 3-11
real-time multiplexer, 3-256
collapse/expand hierarchy, 3-256
table editors, description, 3-96
Hierarchy
collapsing/expanding, multiplexer, 3-15
MIP parameter, 3-58
hierarchy descriptor, 3-164

IBP descriptor, 3-165
Icons

multiplexer, 3-11

real-time multiplexer, 3-252

sizes, OpenMux, 3-249

table editors, hierarchic and global views, 3-104
Information view, real-time multiplexer, 3-283
Initial delay, data elementary stream, 3-51
Inner Coder, 1-3
Input File dialog box, real-time multiplexer, 3-275
Input menu, real-time multiplexer, 3-247
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Inputs
error injector, 3-225
multiplexer, 3-4
real-time multiplexer, 3-233, 3-263
adding elementary stream program, 3-285
controlling transport and elementary streams,
3-277
deleting elementary stream program components,
3-279
deleting transport and elementary streams, 3-278
elementary stream program, 3-284
elementary stream program limitations, 3-284
filtering, 3-281
icon description, 3-254
managing inputs, 3-263
monitoring, 3-283
PSI-SI-PSIP, 3-264
status, 3-254
transport stream file, 3-275
Insert section, table editor, 3-114
Installation, 1-9
hardware, ix
Installing Option CA, 3-89
Inter-analyses, 3-126, 3-130
Interleaver
coding, 1-3
command, 3-205
file type required, 3-205
Intra-analyses, 3-126, 3-130
ISDB-S, definition, Glossary-3
ISO 639 language descriptor, 3-165
ISO/IEC 1318-1, included as a help file on disc, 3-125

J

Jitter

define, 3-193

offset, 3-194

sine, 3-195

square, 3-194

type, 3-194
Jitter Adder, description, 1-3
Jitter Adder menu, 3-193

K

Key, software, 1-12
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L

License manager, entering your password, 1-13, B-7
Limitations

error injector, 3-227

multiplexer, 1-1

real-time multiplexer, 3-234

elementary stream program inputs, 3-284

linkage descriptor, 3-174
Loading environment options, 3-29
local time offset descriptor, 3-175
Locked application, A-1
Logging on, 1-15

M_TMCQC, definition, Glossary-3
M_TMCC streams
data fields, 3-217
defined, 3-215
Managing streams, services, and events, PSIP table
editor, 3-136
Manual Reset, A-1
Master client, overview, 1-4
maximum bitrate descriptor, 3-165
Maximum delay, MIP parameter, 3-58
Maximum number of table sections, table editors,
3-100
Mega-frame, definition, Glossary-3
Mega-frame initialization packet (MIP)
adding and editing parameters, 3-56
definition, Glossary-3
Menus
coder/decoder, 3-201
jitter adder, 3-192
multiplexer, 3-6
real-time multiplexer, 3-247
table editors, 3-98
Messages, channel and event ETT, 3-138
MGT
definition, Glossary-3
master guide table, 3-63
multiplexer, icon, 3-13
real-time multiplexer, 3-270
table editors, parameters, 3-157
wizard, 3-112
Minimum requirements, 1-9

Index-8

MIP
adding functions to, 3-59
functions dialog box, 3-59
functions explained, 3-60
multiplexer, icon, 3-13
parameters explained, 3-58
removing from configuration file, 3-61
MIP parameters, dialog box, 3-57
Mode, MIP parameter, 3-58
Modity, real-time multiplexer, PSI-SI-PSIP tables,
3-273
Monitoring an input, real-time multiplexer, 3-283
mosaic descriptor, 3-176
Moving
among tables, 3-111
the timing cursor, 3-18
MPEG2 DVB/ATSC Multiplexer, description, 1-1
MPEG-2 DVB/ATSC System Analyzer, description,
1-8
MTS200 Series applications, descriptions, 1-4
multilingual bouquet name descriptor, 3-176
multilingual component name descriptor, 3-176
multilingual service name descriptor, 3-176
Multiple string structure, 3-162
Multiplex
cannot generate, 3-84
global start time, 3-37
icon, 2-9, 3-11
overflow, 2-14
overflow message, 3-57
press ESC to stop generation, 3-84
rate, 3-48
rate gauge, 2-14
rate gauge colors, 3-9
rate overflow, 3-9
real-time multiplexer, tutorial, 3-240
real-time multiplexer inputs, 3-263
Multiplex allocation views, real-time multiplexer,
3-258
multiplex buffer utilization descriptor, 3-166
Multiplex menu, 3-84
multiplexer, 3-7
real-time multiplexer, 3-248
Multiplex window
Dynamic view, 3-9
Hierarchic view, 3-9
Multiplexer
default environment settings, 3-31
Hierarchic view, 2-9
icon description and use, 3-11
real-time multiplexer application window, 3-246
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Multiplexer server
connecting to remotely, 3-238
quitting, 3-239
saving configuration of, 3-260
starting, 3-236

network name descriptor, 3-177

New button, multiplexer, 3-6

New table sections, creating, 3-114

Next
button in the dynamic view, 3-18
table editors, section, 3-114

NIT
association with EIT and SDT, 3-139
definition, Glossary-3
editing in the multiplexer, 3-42
multiplexer, icon, 2-9, 2-40, 3-12
network information table, 3-21
parameters extracted by the MIP, 3-58
real-time multiplexer, 3-268
table editors, parameters, 3-149
transport streams in, 3-154

NIT and SDT association, 2-58

NT log on, user name and password, 1-15

Number of sections
in table files, 3-113
table editors, 3-115

NVOD, definition, Glossary-3

NVOD (near video on demand) reference descriptor,

3-177

0

Offset jitter, 3-194
Offset PTS
audio elementary stream, 3-50
video elementary stream, 3-48
Online help, using to interpret PSIP Table editor error
messages, 3-131
Open a Table, PSIP table editor dialog box, 3-134
Open button, multiplexer, 3-6
Open command, File menu, Packet Jitter, 3-192
Open command button, Packet Jitter, 3-198
opening an existing configuration file, multiplexer,
3-33
Opening existing tables, 3-109
OpenMux demonstration period, enabling and
disabling, 3-234
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OpenMux Spy view, real-time multiplexer, 3-252
Operators, error injector, 3-226
Option CA (Conditional Access), installing, 3-89
Option menu, PSIP table editor, 3-101
Options menu
multiplexer, 3-7
real-time multiplexer, 3-249
Output
error injector, 3-225
multiplexer, 3-4
real-time multiplexer, 3-234, 3-289
add, 3-289
change the multiplex rate, 3-289
changing environment, 3-274
remove, 3-289
stopping, 3-289
Output menu, real-time multiplexer, 3-248
Overflow, multiplex rate, 3-9
Overview
Expert client, 1-5
Master client, 1-4
TMCC Configuration client, 1-7
TMCC Expert client, 1-5

P

Packet Jitter, Help menu, 3-198
Packet Jitter application, 3-191
packet size, for the TMCC Combiner, 3-215
Parameters
editing, 3-123
MIP, 3-58
table editors, 3-143
editing, 3-121
parental rating descriptor, 3-178
Password, B-7
and user name, NT log on, 1-15
changing, 1-15
emergency repair disk, 1-15
for installing Option CA (conditional access), 3-89
for installing software, 1-13
Pasting table items, table editors, 3-124
PAT
definition, Glossary-4
dialog box, 2-29
editing, 2-29
multiplexer
icon, 2-9, 3-11
parameters, 3-41
period. See PSI period
real-time multiplexer, 3-266
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Pattern
composition motif, 3-209
generation command, 3-208
repetition, 3-209
PCR, 3-191
definition, Glossary-4
encoded automatically by multiplexer, 3-45
PCR Clock Selection, packet jitter, 3-193
PCR period, change with the multiplexer, 3-45
Performing analyses, table editors, 3-126
Periodic, MIP parameter, 3-58
PES, definition, Glossary-4
PES Packet Size
audio elementary stream, 3-50
video elementary stream, 3-48
Phone number, Tektronix, xvii
PID, 3-193
definition, Glossary-4
PID allocation view, real-time multiplexer, 3-259
PID modification, using the multiplexer, 2-29
PLL, decoder design, 3-191
PMT
definition, Glossary-4
descriptors, 2-31
displaying sections in multiplexer, 2-31
editing, 2-30
editing with the multiplexer, 3-42
elementary stream parameters in, 3-153
multiplexer
icon, 2-9, 3-11
period. See PSI period
real-time multiplexer, 3-266
sections added automatically (multiplexer), 3-44
table editors, parameters, 3-148
Popup menus, real-time multiplexer hierarchic view,
3-257
Power, MIP functions, 3-60
Power switch, 1-14
PRBS, 3-203, 3-211
Previous
button in the dynamic view, 3-18
table editors, section, 3-115
Printing error messages, 3-129
Priority, MIP parameter, 3-58
Private data, MIP functions, 3-60
private data (indicator) descriptor, 3-166
private data specifier descriptor, 3-178
Product support, contact information, xvii
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Program
adding, 2-21
changing the starting time, 2-25
elementary streams in a program, 2-22
empty, 3-84
multiplexer
adding, 3-44
dynamic view icon, 3-17
editing start delay, 3-45
icon, 2-9, 3-14
start delay, 3-19
timing relationships shown in the dynamic view,
3-17
number in configuration file, 2-22
start delay, 2-25
Program allocation view, real-time multiplexer, 3-258
Program and System Information Protocol. See PSIP
program identifier descriptor, 3-187
Program number vs program_number, multiplexer
dynamic view, 2-25
Program paradigm, 3-266, 3-274
definition, Glossary-4
Program Specific Information. See PSI
Program Stream Analyzer, description, 1-8
Protection, software key, 1-10
PSI
definition, Glossary-4
descriptors, 3-163
editing, 2-27
multiplexer, icon, 2-9, 3-11
period dialog box, 2-28
real-time multiplexer, 3-266
table editors, tables, 3-94
table parameters, 3-144
PSIP
definition, Glossary-4
descriptors, 3-185
edit period parameters, 3-40
managing events with source IDs, 3-136
multiplexer
adding more icons to the hierarchy, 3-64
adding the environment, 3-26
multiplexer icon, 3-13
table editors, tables, 3-94
table parameters, 3-155
PSIP events, associating extended text message with,
3-138
PSIP Table Editor
description, 1-2
using, 3-93
PTS, definition, Glossary-4
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Q

QPSK Modulating, coding, 1-3
Quit command, File menu, Packet Jitter, 3-193
Quitting applications, 1-16

Random jitter, 3-196
Rate
data elementary stream, 3-51
multiplex calculation, 3-8
multiplexer
gauge, 2-14
how calculated, 2-8
specifying in multiplexer, 3-37
Rate gauge, multiplexer, 2-8, 3-8
Real-Time Analyzer, description, 1-4
Real-time multiplexer
connecting to a server, 3-238
description, 1-3
elementary stream program input, 3-284
elementary stream program input limitations, 3-284
input icon status, 3-254
inputs, 3-233
installing, 3-234
limitations, 3-234
output, 3-234
PSI-SI-PSIP, 3-264
server, 3-233
transport stream file, 3-275
tutorial, 3-240
windows, views, and interface, 3-246
Red, multiplex rate gauge, 3-9
Reed-Solomon
coded block size, 3-204
coding, 3-212
coding command, 3-204
coding configuration, 3-204
decoding command, 3-208
size of block, 3-204
registration descriptor, 3-166
Remove
a program from a transport stream file input, 3-279
audio stream from a program input, 3-279
DVB-T multiplex environment, 3-24
Removing, copying, and pasting table items, table
editors, 3-124
Repair, software, B-1
Requirements, software and hardware, 1-9
Reset, A-1
Restoring environment options, 3-29
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RRT
definition, Glossary-4
multiplexer, icon, 3-13
rating region table, 3-63
table editors, parameters, 3-159
RS(204, 188), 3-212
coding, 1-3
RST
multiplexer, icon, 3-12
running status table, 3-22
table editors, parameters, 3-150

S

S_TMCC, definition, Glossary-5
S_TMCC streams
defined, 3-215
TMCC basic field descriptions, 3-216
Sarnoff, video test sequences CD-ROM, 1-9
Satellite broadcasting, 3-199
coding, 1-3
satellite delivery system descriptor, 3-179
Save
environment options, 3-29
error injector, transport stream file, 3-230
error injector configuration files, 3-229
real-time multiplexer, configurations, 3-260
table editors, 3-109
Save All, table editors, 3-110
Save As, table editors, 3-109
Save button, multiplexer, 3-6
Scrambling, 3-89
in the Options menu (multiplexer), 3-8
option in audio stream selection, 3-50
option in video stream selection, 3-48
scrambling a stream, 3-92
selecting an algorithm, 3-90
SDT
association with EIT and NIT, 3-139
definition, Glossary-4
multiplexer, icon, 3-12
real-time multiplexer, 3-268
service description table, 3-21
table editors, parameters, 3-150
SDT and NIT association, 2-58
SDTT, definition, Glossary-4
Searching for table items (Find), DVB table editor,
3-125
Section menu, table editors, 3-100
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Sections
creating, inserting, and deleting, 3-114
describe/correspond to, 3-112
moving among, 3-114
number of in tables, 3-112
Security, Windows NT dialog box, A-1
Selecting, multiplexer
a NIT, 3-43
PSIP files, 3-64
Selection boxes, table editors, 3-98
Sequence Header, Video Stream dialog box, 3-48
Sequence header, option in video stream selection,
3-48
Service
adding in the table editors, 3-120
ID, managing events in a transport stream, 3-139
SDT, table file associations, 3-141
service descriptor, 3-179
Service Information. See SI
service list descriptor, 3-180
service location descriptor, 3-189
real-time multiplexer, 3-270
service move descriptor, 3-180
service name descriptor, real-time multiplexer, 3-268
Service support, contact information, xvii
Setting
DVB multiplexer environment, 3-22
elementary stream initial delay, 3-19, 3-50
global multiplex start time, 3-19
program start delay, 3-19, 3-45
video stream initial delay, 3-48
Setup, hardware, ix
SFN, single frequency networks, 3-56
SEN (Single Frequency Network), definition,
Glossary-5
short event descriptor, 3-181
short smoothing buffer descriptor, 3-181
Showing table elements, Global view, 3-135
Shutdown, computer, 1-16, A-1
SI
adding and editing in the multiplexer, 3-52
definition, Glossary-5
descriptors, 3-169
multiplexer, editing table period, 3-39
multiplexer icon, 2-40, 3-12
table editors, tables, 3-94
table parameters, 3-144
SI tables present, warning (multiplexer), 3-22
Sine jitter, 3-195
SIT, definition, Glossary-5
Size of block, Reed-Solomon coding, 3-204
Slider bar, multiplexer dynamic view, 3-18
slot, definition, Glossary-5
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smoothing buffer descriptor, 3-166
Software
installation, 1-9
key, 1-12
reinstall, B-1
repair, B-1
Software description
ATSC (PSIP) Table Editor, 1-2
Dolby Digital Audio Stream Analyzer, 1-8
DVB Channel Coder and Decoder, 1-3
DVB Table Editor, 1-2
Error Injector, 1-3
Jitter Adder, 1-3
MPEG Audio Stream Analyzer, 1-8
MPEG Video Stream Analyzer, 1-8
MPEG2 DVB/ATSC System Analyzer, 1-8
MPEG-2 DVB/ATSC Transport Stream Multiplexer,
1-1
MTS200 Series Applications, 1-4
Program Stream Analyzer, 1-8
PSIP (ATSC) Table Editor, 1-2
Real-Time Analyzer, 1-4
Real-Time Multiplexer, 1-3
stream player, 1-7
stream recorder client, 1-7
Software key, 1-10, B-5
Software version, xii
Specifications, ix
Splice, adding to the configuration file, 3-52
Square jitter, 3-194
Standards conformed to (table editors)
ATSC Doc A/65, 3-94
Draft ETS 300 468, 3-94
Starting
applications, 1-15
multiplexer server, 3-236
software installation, B-3
starting the TMCC Combiner, 3-219
Status bar
multiplexer, 3-9
real-time multiplexer, 3-251
STD (system target decoder) descriptor, 3-167
Stop, real-time multiplexer, output, 3-289
Stream, adding in the table editors, 3-120
stream identifier descriptor, 3-181
Stream Player, description, 1-7
Stream Recorder, description, 1-7
STT
definition, Glossary-5
multiplexer, icon, 3-13
real-time multiplexer, 3-271
system time table, 3-63
table editors, parameters, 3-159
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stuffing descriptor, 3-181
super frame, 3-222
definition, Glossary-5
Suppress service, real-time multiplexer, 3-279
Sync byte, 3-203
system clock descriptor, 3-167
system target decoder (SDT) descriptor, 3-167

T

Table, real-time multiplexer, PSI-SI-PSIP, 3-265
Table analyses, performing in the table editor, 3-126
Table editor, command buttons, 3-102
Table editors, starting from the multiplexer, 2-31, 3-95
Table file associations
DVB table editor, 3-139
PSIP table editor, 3-136
Table Items, 3-116
adding, 3-117
adding a stream, service, or event, 3-120
adding descriptors, 3-122
collapsing and expanding in the Global view, 3-135
editing, 3-121
items you can add to tables, 3-118
removing, copying, and pasting, 3-124
searching for (Find, DVB only), 3-125
Table parameter values, values extracted from the
multiplexer, 3-98
Table sections
creating, inserting, and deleting, 3-114
describe/correspond to, 3-112
in the hierarchic view, 3-97
moving among, 3-114
target background grid descriptor, 3-167
Task Manager, A-1
DT
multiplexer
adding, 3-54
creating, 2-54
icon, 3-12
setting parameters, 2-42
setting the period, 2-54
real-time multiplexer, 3-269
time and date table, 3-22
Technical support, contact information, xvii
Tektronix, contacting, xvii
telephone descriptor, 3-182
teletext descriptor, 3-182
Terrestrial ATSC, multiplexer environment option,
3-26
terrestrial delivery system descriptor, 3-183
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Text boxes
table editor edit view, 3-98
table editors, 3-121
Time and Date Table, multiplexer dialog box, 3-54
Time offset, MIP functions, 3-60
time shifted event descriptor, 3-183
time shifted service descriptor, 3-184
time shifted service location descriptor, 3-190
Time spans
creating, deleting, and moving among, 3-115
ETT and EIT must be the same, 3-138
PSIP table editor menu, 3-100
shown in the global view, 3-137
Timing
cursor handle, 2-26
diagram showing relationships, 3-20
multiplex global start time, 3-37
multiplexer, cursor, 3-17
relationships shown in the dynamic view, 3-9, 3-16
viewing and setting offsets, 3-19
TMCC, definition, Glossary-5
TMCC Combiner
buttons, 3-218
configuring transitions, 3-222
creating a TMCC basic stream, 3-218
defining properties for an S_TMCC stream, 3-221
input for a TMCC basic stream, 3-215, 3-220
input for a TMCC data stream, 3-215
limitations, 3-215
minimum requirements, 3-215
properties window described, 3-222
S_TMCC fields, 3-216
starting, 3-219
TMCC Configuration client, overview, 1-7
TMCC Expert client, overview, 1-5
Toggle management, real-time multiplexer, 3-264
Toolbar
multiplexer, 3-6
Packet Jitter, 3-198
real-time multiplexer, 3-250
table editors, 3-102
TOT
multiplexer, icon, 3-12
table editors, parameters, 3-151
time offset table, 3-22
transitions, 3-222
Transmission errors, 1-3, 3-191
transmission mode, TMCC Combiner, 3-222
Transmitter functions, in the MIP, 3-60
Transport Packet command, 3-209
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Transport stream
adding in the table editors, 3-120
creating errors, 1-3
generating with multiplexer, 3-84
generating with the real-time multiplexer, 3-233
jitter adder, 3-191
multiplexer
generating, 2-38
item icons in hierarchic view, 3-10
naming, 3-84
table editors, parameters in NIT and BAT, 3-154
Transport stream file, 2-19
creating using the multiplexer, 2-19
error injector, generating, 3-230
generating with the error injector, 3-230
jitter adder, 3-191
multiplexer, 3-3
Transport stream ID, managing events in a transport
stream, 3-139
TS. See Transport Stream
TSDT
multiplexer
adding, 3-35
icon, 3-11
table editors, parameters, 3-152
Tutorials
error injector, 3-227
multiplexer
complex DVB, 2-39
complex MPEG-2, 2-21
simple, 2-7
real-time multiplexer, 3-240
TVCT
definition, Glossary-5
real-time multiplexer, 3-270
table editors, parameters, 3-160
Tx identifier, MIP functions, 3-60
Types of table analyses, 3-130
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U

URL
for ISO, ETSI, and ATSC, 3-125
Tektronix, xvii
user descriptor, 3-184
user name and password, NT log on, 1-15
Using the DVB Channel Coder/Decoder, 3-199
Using the DVB, PSIP, and ARIB Table Editors, 3-93
Using the Error Injector, 3-225
Using the error message window, 3-128
Using the Jitter Adder, 3-191
Using the Multiplexer, 3-3
Using the Real-Time Multiplexer, 3-233

vV

VCT
definition, Glossary-5
multiplexer, icon, 3-13
real-time multiplexer, 3-270
table editors
managing services, streams, and events, 3-136
parameters, 3-160
virtual channel table, 3-63
Version, software, xii
Video elementary stream
adding to multiplexer configuration file, 2-11
adding to the multiplex, 3-47
initial delay parameter, 3-48
multiplexer, icon, 3-14
selecting, 2-11
Video splice
adding to the configuration file, 3-52
multiplexer icon, 3-14
Video Stream Analyzer, description, 1-8
video stream descriptor, 3-168
video window descriptor, 3-169
View menu
multiplexer, 3-7
real-time multiplexer, 3-249
Views
OpenMux Spy, 3-252
real-time multiplexer
hierarchic, 3-256
multiplex allocation, 3-258
Viterbi
coding, 1-3, 3-213
file type expected, 3-206
decoding, 3-205
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W Window menu, real-time multiplexer, 3-250
Windows, real-time multiplexer, 3-246
Warning Windows NT
delete SI tables, 3-30 initialization, 1-15
messages security dialog box, A-1
interpreting error messages, 3-130 Wizard, using, 3-112
using the message window, 3-128
multiplex overflow options, 3-57 Y

SI tables present (multiplexer), 3-22
SI tables suppressed, 3-29
TDT not present, 3-27

Web site address, Tektronix, xvii

Yellow, multiplex rate gauge, 3-9
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