~
Celestream

MTS4EAV7
HEVC / AVC Video and Compressed Audio Analyzer

User Manual

www.telestream.net
D00010026A



http://www.telestream.net/

Copyright © 2020 Telestream, LLC and its Affiliates. All rights reserved. Telestream products are covered by U.S.
and foreign patents, issued and pending. Information in this publication supersedes that in all previously published
material. Specification and price change privileges reserved. TELESTREAM is a registered trademark of
Telestream, LLC. All other trade names referenced are the service marks, trademarks, or registered trademarks of
their respective companies.

Telestream products are covered by U.S. and foreign patents, issued and pending. Information in this publication
supersedes that in all previously published material. Specifications and price change privileges reserved.

TELESTREAM is a registered trademark of Telestream, LLC.

CaptureVu and FlexVu Plus are registered trademarks of Telestream, LLC.

Contact Telestream

Telestream, LLC

848 Gold Flat Road
Nevada City, CA 95959
USA

For product information, sales, service, and technical support:

Worldwide, visit www.telestream.net/telestream-support/video/support.htm to find contacts in your area.



http://www.telestream.net/telestream-support/video/support.htm

IMPORTANT: READ BEFORE OPERATING EQUIPMENT

TELESTREAM SOFTWARE LICENSE AGREEMENT

THE PROGRAM, OR PROGRAMS, ENCODED OR INCORPORATED WITHIN EQUIPMENT OR ACCOMPANYING
THIS AGREEMENT, IS FURNISHED SUBJECT TO THE TERMS AND CONDITIONS OF THIS AGREEMENT.
RETENTION OF THE PROGRAM FOR MORE THAN THIRTY DAYS OR USE OF THE PROGRAM IN ANY MANNER
WILL BE CONSIDERED ACCEPTANCE OF THE AGREEMENT TERMS. IF THESE TERMS ARE NOT
ACCEPTABLE, THE UNUSED PROGRAM AND ANY ACCOMPANYING DOCUMENTATION SHOULD BE
RETURNED PROMPTLY TO TELESTREAM FOR A FULL REFUND OF THE

LICENSE FEE PAID. (FOR INFORMATION REGARDING THE RETURN OF PROGRAMS ENCODED OR
INCORPORATED WITHIN EQUIPMENT, CONTACT THE NEAREST TELESTREAM SALES OFFICE.)

DEFINITIONS.

"Telestream" means Telestream, LLC, a Delaware limited liability company, and its Affiliates , or the local Telestream
legal entity that is supplying the equipment. "Program" means the Telestream software product (executable program
and/or data) enclosed with this Agreement or included within the equipment with which this Agreement is packed.
"Customer" means the person or organization in whose name the Program was ordered.

LICENSE.

Customer may:

1. Use the Program on a single machine at any one time; and

2. Copy the Program for archival or backup purposes, provided that no more than one (1) such copy is permitted to
exist at any one time. Each copy of the Program made by Customer must include a reproduction of any copyright
notice or restrictive rights legend appearing in or on the copy of the Program as received from Telestream.

Customer may not:

1. Use the Program on more than one machine at any one time;

2. Transfer the Program to any person or organization outside of Customer or the corporation of which Customer is a
part without the prior written consent of Telestream, except in connection with the transfer of the equipment within
which the programs are encoded or incorporated,;

3. Export or re-export, directly or indirectly, the program, any associated documentation, or the direct product thereof,
to any country to which such export or re-export is restricted by law or regulation of the United States or any foreign
government having jurisdiction without the prior authorization, if required, of the Office of Export Administration,
Department of Commerce, Washington, D.C. and the corresponding agency of such foreign government;

4. Modify the Program, create derivative works, or merge the Program with another program;

5. Reverse compile or disassemble the Program for any purpose, beyond the extent that such activity is expressly
permitted by applicable open source licenses or applicable law notwithstanding this limitation; or

6. Copy the documentation accompanying the Program.

For Programs designed to reside on a single-machine and support one or more additional machines, either locally or
remotely, without permitting the Program to be transferred to an additional machine for local execution, the additional
machines shall be considered within the definition of "single machine." For programs permitting the Program to be
transferred to an additional machine for local execution, a separate license shall be required for each such machine
with which the Program may be used. Title to the Program and all copies thereof, but not the media on which the
Program or copies may reside, shall be and remain with Telestream or others for whom Telestream has obtained a
respective licensing right. Customer shall pay when due all property taxes that may now or hereafter be imposed,
levied or assessed with respect to the possession or use of the Program or this license and shall file all reports
required in connection with such taxes. If the Program or any related documentation is acquired by or for an agency of
the U.S. Government, the Program and documentation

shall be considered “commercial computer software” or “commercial computer software documentation” respectively,
as those terms are used in 48 CFR §12.212, 48 CFR 8227.7202, or 48 CFR 8§252.227-7014, and are licensed with
only those rights as are granted to all other licensees as set forth in this Agreement.



THE PROGRAM MAY NOT BE USED, COPIED, MODIFIED, MERGED, OR TRANSFERRED TO ANOTHER
EXCEPT AS EXPRESSLY PERMITTED BY THESE TERMS AND CONDITIONS. UPON TRANSFER OF ANY COPY,
MODIFICATION, OR MERGED PORTION OF THE PROGRAM, THE LICENSE GRANTED HEREIN IS
AUTOMATICALLY TERMINATED WITH RESPECT TO THE PARTY THAT TRANSFERS THE PROGRAM.

TERM.

The license granted herein is effective upon acceptance by Customer, and shall remain in effect until terminated as
provided herein. The license may be terminated by Customer at any time upon written notice to Telestream. The
license may be terminated by Telestream or any third party from whom Telestream may have obtained a respective
licensing right if Customer fails to comply with any term or condition and such failure is not remedied within thirty (30)
days after notice hereof from Telestream or such third party. Upon termination by either party, Customer shall return to
Telestream or destroy, the Program and all associated documentation, together with all copies in any form.

LIMITED WARRANTY.

The Program is provided "as is" without warranty of any kind, either express or implied. Telestream does not warrant
that the functions contained in the Program will meet Customer's requirements or that the operation of the Program will
be uninterrupted or error-free.

TELESTREAM AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. LIMITATION OF LIABILITY, IN NO EVENT SHALL TELESTREAM OR OTHERS
FROM WHOM TELESTREAM HAS OBTAINED A LICENSING RIGHT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR CONNECTED WITH CUSTOMER'S
POSSESSION OR USE OF THE PROGRAM, EVEN IF TELESTREAM OR SUCH OTHERS HAS ADVANCE NOTICE
OF THE POSSIBILITY OF SUCH DAMAGES.

THIRD-PARTY DISCLAIMER.

Except as expressly agreed otherwise, third parties from whom Telestream may have obtained a licensing right do not
warrant the program, do not assume any liability with respect to its use, and do not undertake to furnish any support or
information relating thereto.

GENERAL.

This Agreement contains the entire agreement between the parties with respect to the use, reproduction, and transfer
of the Program. Neither this Agreement nor the license granted herein is assignable or transferable by Customer
without the prior written consent of Telestream. This Agreement and the license granted herein shall be governed by
the laws of the state of California. nAll questions regarding this Agreement or the license granted herein should be
directed to the nearest Telestream Sales Office.

ADDITIONAL LICENSE GRANT FOR VIDEO TEST SEQUENCES. The Software Product may include certain
test patterns, video test sequences and video clips (together “Video Test Sequences”). If so, the following terms
describe Your rights to the Video Test Sequences:

You may use, copy and modify the Video Test Sequences and display or distribute copies of individual Video Test
Sequences in connection with Your video testing activity.

You are not licensed to do any of the following:

1. Youmay not distribute the collection of Video Test Sequences, except in connection with the sale of original
equipment containing the Video Test Sequences, without prior written permission from Telestream.

2. Youmay not distribute the collection of Video Test Sequences, except in connection with the sale of original
equipment containing the Video Test Sequences, without prior written permission from Telestream.

3. Youmay not sell, license or distribute copies of the Video Test Sequences on a standalone basis or as part of
any collection, product, or service where the primary value of the product or service is the Video Test Sequences.

You must indemnify, hold harmless, and defend Telestream from and against any claims or lawsuits,
including attorneys’ fees, that arise from or result from the use or distribution of Video Test Sequences as
modified by You. You must include a valid copyright notice on Your products and services that include
copies of the Video Test Sequences.
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Important compliance and safety information
United States of America Compliance Notices

Class A Interference Statement

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to Part 15, Subpart B of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a commercial
installation. This equipment generates, uses, and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. Operation of this equipment in a residential
area is likely to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

FCC Caution

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions:

(1) This device may not cause harmful interference, and

(2) This device must accept any interference received, including interference that may
cause undesired operation.

Safety
UL 61010-1: 2012 R4.16: Safety Requirements for Electrical Equipment for
Measurement, Control, and Laboratory Use - Part 1: General Requirements.

Environmental

Perchlorate Materials: this product contains one or more type CR lithium batteries.
According to the state of California, CR lithium batteries are classified as perchlorate
materials and require special handling.

See dtsc.ca.gov/perchlorate/ for additional information.

Canada Compliance Notices

Department of Communications Radio Interference Regulations

This digital apparatus does not exceed the Class A limits for radio-noise emissions
from a digital apparatus as set out in the Radio Interference Regulations of the
Canadian Department of Communications. This Class A digital apparatus complies
with Canadian ICES-003.

Reglement sur le brouillage radioelectrique du Quadstere des
Communications

Cet appareil numerique respecte les limites de bruits radioelectriques visant les
appareils numeriques de classe A prescrites dans le Reglement sur le brouillage
radioelectrique du Quadstere des Communications du Canada. Cet appareil numerique
de la Classe A est conforme a la norme NMB-003 du Canada.
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Compliance information

Safety

CAN/CSA-22.2 NO. 61010-1-12 + Gil + GI2:: Safety Requirements for Electrical
Equipment for Measurement, Control, and Laboratory Use - Part 1: General
Requirements.

Sécurité
CAN / CSA-22.2 NO. 61010-1-12 + Gil + GI2 :: Exigences de sécurité pour I'électricité

Matériel de mesure, de contrdle et d'utilisation en laboratoire - Partie 1; Généralités
Exigences.

European Union and European Free Trade Association (EFTA) Compliance
Notices

This equipment may be operated in the countries that comprise the member countries
of the European Union and the European Free Trade Association. These countries,
listed in the following paragraph, are referred to as The European Community
throughout this document:

AUSTRIA, BELGIUM, BULGARIA, CYPRUS, CZECH REPUBLIC, DENMARK,
ESTONIA, FINLAND, FRANCE, GERMANY, GREECE, HUNGARY, IRELAND,
ITALY, LATVIA, LITHUANIA, LUXEMBOURG, MALTA, NETHERLANDS,
POLAND, PORTUGAL, ROMANIA, SLOVAKIA, SLOVENIA, SPAIN, SWEDEN,
UNITED KINGDOM, ICELAND, LICHTENSTEIN, NORWAY, SWITZERLAND

Declaration of Conformity
Marking by the “CE” symbol indicates compliance with the Essential Requirements of
the EMC Directive of the European Union 2014/30/EU

This equipment meets the following conformance standards:

Safety

EN 61010-1: Safety Requirements for Electrical Equipment for Measurement, Control,
and Laboratory Use - Part 1: General Requirements
Low Voltage Directive 2014/35/EU

Emissions

EN 55032: 2012 + AC: 2013, CISPR 32: 2015, EN 61000-3-2: 2014,
EN 61000-3-3: 2013

Immunity

EN 55103-2: 2009, EN 61000-4-2: 2009,

EN 61000-4-3: 2006 + Al: 2008 + A2: 2010, EN 61000-4-4: 2004 + Al: 2010,
EN 61000-4-5: 2006, EN 61000-4-6: 2009, EN 61000-4-11: 2004
Environments: E2

Warnings

A Warning! This is a Class A product. In a domestic environment, this product may
cause radio interference, in which case, the user may be required to take appropriate
measures.
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Q Achtung! Dieses ist ein Gerat der Funkstorgrenzwertklasse A. In Wohnbereichen
konnen bei Betrieb dieses Gerates Rundfunkstorungen auftreten, in welchen Fallen der
Benutzer fur entsprechende Gegenmal3nahmen verantwortlich ist.

é Attention! Ceci est un produit de Classe A. Dans un environnement domestique, ce
produit risque de creer des interferences radioelectriques, ii appartiendra alors a
I?utilisateur de prendre les mesures specifiques appropriees.

Notes:

1. For Compliance with the EMC standards listed here, high quality shielded interface
cables should be used.

2. Emissions which exceed the levels required by this standard may occur when this
equipment is connected to a test object.

Environmental Compliance
This section provides information about the environmental impact of the product.

Product end-of-life handling
Observe the following guidelines when recycling an instrument or component:

Equipment recycling

Production of this equipment required the extraction and use of natural resources. The
equipment may contain substances that could be harmful to the environment or human
health if improperly handled at the product's end of life. To avoid release of such
substances into the environment and to reduce the use of natural resources, we
encourage you to recycle this product in an appropriate system that will ensure that
most of the materials are reused or recycled appropriately.

This symbol on the product or its packaging indicates that this product complies with
the applicable European Union requirements according to Directives 2012/19/EU and
2006/66/EC on waste electrical and electronic - equipment (WEEE) and batteries.

B (50 indicates that this product must not be disposed of with your other household
waste. Instead, it is your responsibility to dispose of your waste equipment by handing
it over to a designated collection point for the recycling of waste electrical and
electronic equipment. The separate collection and recycling of your waste equipment at
the time of disposal will help conserve natural resources and ensure that it is recycled
in a manner that protects human health and the environment. For more information
about where you can drop off your waste for recycling, please contact your local
authority, or where you purchased your product.

Battery Recycling

This product may contain a rechargeable battery, which must be recycled or disposed
of properly. Please properly dispose of or recycle the battery according to local
government regulations.

Transporting Batteries or products with Batteries in them

The capacity of the lithium ion secondary battery shipped with this product is under
100 Wh. The lithium content of the installed primary battery is under 1 g. Each battery
meets the applicable requirements of UN Manual of Tests and Criteria Part 11l Section
38.3. Battery quantity is under the limit for shipment according to Section Il of the
relevant Packing Instructions from the IATA Dangerous Goods Regulations. Consult
your air carrier for applicability and determination of any special lithium battery
transportation requirements.
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Compliance information

Restriction of Hazardous Substances

This product is classified as an industrial monitoring and control instrument, and is not
required to comply with the substance restrictions of the RoHS 3 Directives 2011
/65/EU and EU 2015/863 until July 22, 2021. This product does, however, comply with
the RoHS 2 Directive 2011/65/EU.

Korea Compliance Statement

—
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Taiwan Compliance Statement

EEEMAE -
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This is a Class A product based on the standard of the Bureau of Standards,
Metrology and Inspection (BSMI) CNS 13438, Class A. In a domestic environment
this product may cause radio interference in which case the user may be required
to take adequate measures.

Japan Compliance Statement

CHREBIL. VXA EHRBNREB TS, CORBA*XRERETERT
BEERBEED|XEBITIENHYET, COBESICIHFEREN BEY L
WREBTDHISIOBKREINBZEDPHYET, VCCI—A

This is a Class A product based on the standard of the VCCI Council (VCCI 32: 2016).
If this equipment is used in a domestic environment, radio interference may
occur, in which case, the user may be required to take corrective actions.

Important Safety Information

This manual contains information and warnings that must be followed by the user for safe
operation and to keep the product in a safe condition.

To safely perform service on this product, see the Service safety summary that follows the General
safety summary.

General Safety Summary

Use the product only as specified. Review the following safety precautions to avoid injury and
prevent damage to this product or any products connected to it. Carefully read all instructions.
Retain these instructions for future reference.
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Comply with local and national safety codes.
For correct and safe operation of the product, it is essential that you follow generally accepted
safety procedures in addition to the safety precautions specified in this manual.

The product is designed to be used by trained personnel only.
Only qualified personnel who are aware of the hazards involved should remove the cover for
repair, maintenance, or adjustment.

Before use, always check the product with a known source to be sure it is operating correctly.

While using this product, you may need to access other parts of a larger system. Read the safety
sections of the other component manuals for warnings and cautions related to operating the
system.

When incorporating this equipment into a system, the safety of that system is the responsibility of
the assembler of the system.

To Avoid Fire or Personal Injury
Use proper power cord: Use only the power cord specified for this product and certified for the
country of use. Do not use the provided power cord for other products.

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 disable the power cord grounding connection.

Power disconnect: The power cord disconnects the product from the power source. See
instructions for the location. Do not position the equipment so that it is difficult to operate the
power cord; it must remain accessible to the user at all times to allow for quick disconnection if
needed.

Observe all terminal ratings: To avoid fire or shock hazard, observe all rating and markings on
the product. Consult the product manual for further ratings information before making connections
to the product. Do not apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Do not operate without covers: Do not operate this product with covers or panels removed, or
with the case open. Hazardous voltage exposure is possible.

Avoid exposed circuitry: Do not touch exposed connections and components when power is
present.

Do not operate with suspected failures: If you suspect that there is damage to this product, have it
inspected by qualified service personnel.

Disable the product if it is damaged. Do not use the product if it is damaged or operates
incorrectly. If in doubt about safety of the product, turn it off and disconnect the power cord.
Clearly mark the product to prevent its further operation.

Before use, inspect voltage probes, test leads, and accessories for mechanical damage and replace

when damaged. Do not use probes or test leads if they are damaged, if there is exposed metal, or if
a wear indicator shows.
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Compliance information

Xiv

Examine the exterior of the product before you use it. Look for cracks or missing pieces.

Use only specified replacement parts.
Do not operate in wet/damp conditions: Be aware that condensation may occur if a unit is moved
from a cold to a warm environment.

Do not operate in an explosive atmosphere.
Keep product surfaces clean and dry: Remove the input signals before you clean the product.

Provide proper ventilation: Refer to the manual's installation instructions for details on installing
the product so it has proper ventilation.

Slots and openings are provided for ventilation and should never be covered or otherwise
obstructed. Do not push objects into any of the openings.

Provide a safe working environment: Always place the product in a location convenient for
viewing the display and indicators.

Be sure your work area meets applicable ergonomic standards. Consult with an ergonomics
professional to avoid stress injuries.

Use only the Telestream rackmount hardware specified for this product.

Service Safety Summary

The Service safety summary section contains additional information required to safely perform
service on the product. Only qualified personnel should perform service procedures. Read this
Service safety summary and the General safety summary before performing any service
procedures.

To avoid electric shock: Do not touch exposed connections.

Do not service alone: Do not perform internal service or adjustments of this product unless
another person capable of rendering first aid and resuscitation is present.

Disconnect power: To avoid electric shock, switch off the product power and disconnect the
power cord from the mains power before removing any covers or panels, or opening the case for
servicing.

Use care when servicing with power on: Dangerous voltages or currents may exist in this product.
Disconnect power, remove battery (if applicable), and disconnect test leads before removing
protective panels, soldering, or replacing components.

Verify safety after repair: Always recheck ground continuity and mains dielectric strength after
performing a repair.

Terms in the 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.
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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

A When this symbol is marked on the product, be sure to consult the manual to find out the nature of
the potential hazards and any actions which have to be taken to avoid them. (This symbol may
also be used to refer the user to ratings in the manual.)

The following symbol(s) may appear on the product:

A @ O A =

CAUTION Protective Ground WARNING Disconnect all
Refer to Manual  {Earth) Terminal Standby HighVollage  Power Sources TI%D ot

General Safety Product Specific Statements

Use the product only as specified. Review the following safety precautions to
avoid injury and prevent damage to this product or any products connected to it.
Carefully read all instructions. Retain these instructions for future reference.

Comply with local and national safety codes.

For correct and safe operation of the product, it is essential that you follow
generally accepted safety procedures in addition to the safety precautions specified
in this manual. The product is designed to be used by trained personnel only.

Only qualified personnel who are aware of the hazards involved should remove
the cover for repair, maintenance, or adjustment.

Before use, always check the product with a known source to be sure it is
operating correctly.

This product is not intended for detection of hazardous voltages.

Use personal protective equipment to prevent shock and arc blast injury where
hazardous live conductors are exposed.

When incorporating this equipment into a system, the safety of that system is the
responsibility of the assembler of the system.

é WARNING. In the instrument, only the line conductor is fused for over-current protection. The fuse is
internal and not user replaceable. Do not attempt to replace the fuse. If you suspect the fuse has blown,
return the unit to an authorized service center for repair.

CAUTION. To minimize the risk of damage to the instrument, we strongly recommend you connect the
power cord to the instrument before the power cord is connected to the AC power source.

CAUTION. To prevent instrument damage from overheating, maintain at least two inches (5.1 cm) of
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Compliance information
clearance at the rear and sides of the instrument cabinet when locating the instrument on a bench. When
the instrument is mounted in an equipment rack, maintain at least 3 inches (7.6 cm) of clearance from the
back wall of the rack.

CAUTION. To reduce the risk of fire and shock, ensure that the mains supply voltage fluctuations do not
exceed 10% of the operating voltage range.
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Preface

Preface

This manual describes the functions and use of the Telestream MTS4EAV7 HEVC
/ AVC Video and Compressed Audio Analyzer. The manual is organized into
the following sections:

Related material

Section 1: Introduction

Section 2: Applications

Section 3: Software, hardware and user prerequisites
Section 4: Installation and licensing

Section 5: Compression standards and file types
Section 6: How to use the MTS4EA

Section 7: Bitstream syntax debugging

Appendix A: Decoder Plugins for the MTS4EA

Appendix B: Tests of the MTS4EA with MPEG-4 Normative and Donated
bitstreams

Appendix C: Third party software licenses
Glossary

Index

Additional documentation, such as ReadMe files, may be included on the
installation CD-ROM.

The following URLSs access the Web sites for the standards organizations listed
(the URLSs listed were valid at the time of writing):

MPEG-2 standards (International Organization for Standards) www.iso.org/
DVB standards (European Technical Standards Institute) www.etsi.org/

ATSC standards (Advanced Television Systems Committee) www.atsc.org/

Product naming conventions

The product is generally referred to as MTS4EA throughout the software and
documentation regardless of the nomenclature used to order the product.
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Preface

Manual conventions

Number conventions

Naming conventions for the interface elements are based on standard Microsoft
Windows naming conventions. Naming conventions for MPEG-2, ATSC, and
DVB structures follow the conventions derived from the referenced standards
documents.

Additionally, mono-spaced text can indicate the following:

m  Text you enter from a keyboard Example: Enter the network identity
(http://TSMonitorol)

m  Characters you press on your keyboard Example: Press CTRL+C to copy the
selected text.

B Paths to components on your hard drive Example: The program files are
installed at the following location: C:\Program Files\Telestream\

Within MTS4EA all numbers are decimal unless they are preceded by 0x, in
which case they are hexadecimal.

For example:
® 16 [decimal] = 16 decimal

®  0x16 [hexadecimal] = 22 decimal

User manual and tutorials

Xii

All user manuals and tutorials can be found on:
https://www.telestream.net/video/resources.htm

Look under “Literature & Documentation” and click on the “MPEG Analyzers”
pulldown tab to see available documentation.
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Overview

Product models

MTS4EAV7 User Manual

The MTS4EA HEVC / AVC Video and Compressed Audio Analyzer is a powerful
real-time analytical tool for the investigation of compressed video and audio

data that has been encoded using the H.265/HEVC, H.264/AVC, H.264/SVC,
MPEG-1/2, MPEG-4 (including AAC and HE-AAC), VC-1, AC-3, and H.263
video standards.

The MTS4EA operates as a standalone software application for use on a personal
computer (PC) in a Windows environment. It can also be installed in Telestream
MTSA-HW Series MPEG Test Systems.

The MTS4EA is ordered using the following order code:

B MTSA-HW option ESA

B MTSA-HW option ALZRPK (part of the Analyzer package)
B MTSA-PC option ESA (Standalone software)

= MTSA-PC option ALZRPK (Standalone software; part of the Analyzer
package)



Overview

Product features

The MTS4EA enables the display, analysis, debug, and optimization of video
compression algorithms or equipment by providing the following features:

Video, audio, and closed caption decode and analysis
Verification of the stream’s compliance with the encoding standard
Extraction of elementary streams from containers

Comprehensive stream navigation and tracking to follow all aspects of the
decoding process

Multiple displays and overlays of codec information
Synchronized video, audio, and data views for instant cross reference

Wide range of frame and macroblock statistics, syntax traces including
bitstream, interpret, alerts, frame, macroblock, transform, pixel level, and
fidelity traces

Buffer analysis with graphical plots including spatial bits/MB, MV histogram,
guantization, DCT frequency, MB coded frequency, and intra-coding
frequency

Video differencing and fidelity analysis

Closed Caption syntax and compliance analysis with ability to render captions
over video, save captions to standard file format (SRT, SCC MCC), and debug
capabilities

Support for Korean language Closed Captions according to Korean standard
KSC-5601-1987

Bitstream editor for making changes, reanalyzing the stream then saving
Exports data for detailed graphical analysis (requires Microsoft Excel®)
Comprehensive batch mode for automated regression testing with log reports
YUV decoded video output for baseband video analysis

Generation and analysis of Trace files up to 2 GB

Easy navigation using the Zoom feature for the Video View (Mouse scroll
buttons and Keyboard shortcuts)

Video buffer size (up to 1 GB) allows longer rewind and play

Decoded frame number shown on the status bar along with the display frame
number

Audio compression analysis (option)

AV delay measurement (option)
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Overview

Optional H.265/HEVC
features

MTS4EAV7 User Manual

Built in help and tutorials
For H.264 streams:
= Handling of AVC streams that have DPB errors

= Level-specific tests according to Annex A of AVC

With Option HEVC installed, the MTS4EA enables the display, analysis,
debug, and optimization of H.265/HEVC (High Efficiency Video Coding) video
compression algorithms or equipment by providing the additional features listed
below:

Analysis and verification of HEVC streams according to HM 12.0

Analysis of all levels in Main and Main 10 profiles

Shows Decoded, Predicted and Residual pictures for every HEVC frame
Tooltips provide comprehensive data about CUs, CTUs, Frames and Streams

HEVC specific overlays - Coding Tree Units, Coding Units, Prediction Units,
Transform Units (Chroma and Luma separately), Slices and Tiles

Motion Vectors overlays for HEVC streams
Trace support for HEVC streams

HEVC support in existing graphs and statistical views — Bits per frame,
Spatial bits, MV Histogram, CTU coded frequency, Average bits, quants, etc.

HEVC specific graphs — CU Size distribution and QP Variation
HEVC Picture Level and sub-Picture Level Buffer Analysis
HEVC support in the Video Navigator View

Image Inspector shows the pixel values at the CU Level for HEVC streams
(other standards shown the MB Level)

Hovering the mouse over a CTU displays the CTU, CU, and PU boundaries

The window position of the HEVC toolbar, HEVC tooltips, and HEVC views
such as the CU Size Distribution graph and QP Variation graph are stored
in the MTS4EA project files

Support for HEVC tracks contained in Transport Streams



Overview

Applications

Equipment manufacturers

Video content
transmission and
distribution

The key uses for a next generation compression ES analysis tool are as follows:

= Analyze the performance (qualitative and quantitative) of audio and video
compression algorithms, to assist with optimization, comparison, and
evaluation.

m  Check conformity and correctness of a compressed audio or video bit-stream
against the various standards.

®  Confirm interoperability between different vendor’s audio and video
compression algorithms.

®  Provide comprehensive statistics that will enable the informed user to
optimize audio and video compression algorithms.

m  Display analysis results in text or graphical formats.

= Closed Caption syntax and compliance analysis with ability to render captions
over video, save captions to standard file format (SRT, SCC MCC), and debug
capabilities

= Semiconductor device designers and manufacturers
®  Video and audio codec software and hardware developers

= STB, PVR, DVD consumer electronics developers for cable, satellite,
terrestrial, and IP applications

= Video conferencing and communications equipment developers

®  Mobile video and audio infrastructure and handset developers

= CODEC and equipment evaluation and comparison in cable, satellite,
terrestrial, and IP applications

B Network operators

= Network equipment providers

m  Application and service providers
®  Streaming media applications

®  Broadcasters checking for introduction of AV delay
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Software, hardware, and user prerequisites

This section lists the various software, hardware, and user prerequisites for
operating the MTS4EA software.

Windows operating system prerequisites

The MTS4EA software has been tested to run on the Microsoft Windows 7,
Windows 8.1, and Windows 10 operating systems.

The MTS4EA software is not supported under any other operating system.

Audio playout prerequisites

In order to extract and play audio streams in the MTS4EA, the PC requires an
audio device, correctly configured.

Computer prerequisites

The MTS4EA software will work satisfactorily on relatively modest PC systems.

To decode and display CIF (Common Intermediate Format) video streams in real
time the following minimum PC configuration is recommended:

= Windows 7, Windows 8.1, and Windows 10 64-bit operating system
®m  Processor speed >2.5 GHz

B Memory at least 4 GB RAM

®  Screen resolution at least 1152x864

m 250 GB minimum hard disk space

When writing trace information to the hard disk, the limiting factor is the speed of
the hard disk (regardless of the video standard), so the faster the better. Also, the
video and Trace files can be large (hundreds of MB) so a large hard disk is needed:

®  Hard disk speed: at least - 7200 rpm, however an SSD is preferred

= Hard disk size: as required for high-speed access to the video files to be
analyzed plus Trace information
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Software, hardware, and user prerequisites

Trace file writing/RAM disk

User prerequisites

MPEG Test Systems

The real limitation on speed is when the trace information is being written to disk.
This is the slowest operation; roughly 2 MB to 4 MB of data are written per video
frame for the more extensive trace functions. For H.265/HEVC video, if all of the
options are selected, 800 MB to 1 GB of data are written per video frame.

For most customers, this is not a problem, but if you want to have the highest
speed when playing video and writing the trace files, a RAM disk can be used.
This uses some of the system memory to emulate a disk drive.

There are several software products that offer this functionality; search on the
Internet for ‘RAM disk’.

If a RAM disk is used, a memory configuration of at least 512 MB is
recommended, with approximately 200 MB of RAM reserved for the RAM disk.
This would allow a 200 MB Trace file to be saved on the RAM disk.

The MTS4EA is sophisticated analysis software, which presents detailed
information relating to the video and audio standards.

It therefore assumes that you understand these audio and video standards in

significant detail and can therefore interpret the information presented by the
MTS4EA.

A list of references are provided. (See page 15, Compression standards and file
types.)

You can install version 7.0 and above of the MTS4EA software on Telestream
MTSA-HW Series MPEG test systems.
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MTSA Software License Activation

Installation

MTS4EA software is available on www.telestream.net for new
installations and for upgrades. Follow the instructions below to
install the MTS4EA software.

1. If you are upgrading your copy of MTS4EA, it is required
that you first uninstall the current version using Windows
Control Panel.

2. Download the latest version of MTS4EA software from
www.telestream.net/video/resources.htm#Software.
The MTS4EA software can be found under the MPEG
Analyzers section of the software download page.

3. Right-click on the downloaded zip file and select Extract
All to extract the MTS4EA folder.

4. Open the MTS4EA folder and run setup.exe to begin the
installation procedure.

5. When the installation is finished, reboot your PC and
proceed to the instructions on how to activate your software
license.


http://www.telestream.net/
http://www.telestream.net/video/resources.htm#Software

Activate the MTSA software license

You should have received an email that includes information about your order as well as the Software
Serial Number (SSN) required to activate your product. Contact your Sales Representative or Technical
Support if you don't have this information.

License activation is performed using the MTSA Option Wizard. Perform the following steps to activate
your license.

1. ltisrequired to open the MTSA i
Option Wizard application in 24| Buffer Analyser
Administrator Mode. — P
a. From the Start Menu, go to | [s§e-T Remux

Telestream MTSA applications 8 ke Scamiess Wizard
b. Right click on the MTSA Wt
Option Wizard application and T e

select More > Run as — <3 Pin o Start
administrator

More > =3 Pin to taskbar

ES Analyser

New

Uninstall =
0} LS Run as administrator

ScriptPad
Ne

New D Open file location

-4} Stream Cutter

2. Select Yes when the application User Account Control X
launches. Do you want to allow this app to make
changes to your device?

% MTSA Option Wizard

Verified publisher: Telestream, LLC.
File origin: Hard drive on this computer

Show more details

Yes No
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3.

4.

If there is an already activated
license then the MTSA Option
Wizard will show the existing
options and the active Serial
Number.

If license activation is being done for
the first time, the MTSA Option
Wizard will show no options or
serial number.

ﬂ MTSA Option Wizard (V1.0.3)

MTSA Applications ]

—Options

>

Option | ExpiryDate
o MTSAPC

' Closed Caption Analysis

' Closed Captioning Analysis

' TSCA deferred time

" TSCA IP interface

/ TSCA real time

¥ Player

" MTS4EA Base Software

¥ HEVC Multiplexer

¥ Make Seamless

¥ Muttiplexer

" DVB/ATSC TS Editor

o AAC Player/Analyzer

¥ ES Analyzer v
L 4

Serial Nurnber:[ OO -XXXX=XXNK=XK

Key Status: Successfully Activated.

Activate Deactivate Close

& MTSA Option Wizard (V1.0.3)

MTSA Applications |
Options

Sendhh'lberl

Key Status: The specffied senal number is not valid. Please check the serial number and try
again.

Activate Deactivate |  Close

|
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Enter the Software Serial Number
you received in the Serial Number
box and click Activate.

Online activation: If the computer
is connected to the internet, the
license will be activated in Online
Mode. If the specified serial number
is activated successfully, the
application will list all the enabled
options and the key status will be
updated to Successfully Activated
as shown here.

Once this process is complete, you
can close the MTSA Option Wizard
and begin to use your product.

If the computer is NOT connected to
the internet or if the computer is
being blocked by a firewall, causing
failure to connect to the Telestream
license activation server, the
application will prompt for offline
activation.

& MTSA Option Wizard (V1.0.3) X

MTSA Applications ]
Options

| ExpiryDate

>

" MTSA-PC

" Closed Caption Analysis
' Closed Captioning Analysis
 TSCA deferred time

' TSCAIP interface

v TSCA real time

v Player

" MTS4EA Base Software
" HEVC Muttiplexer

v Make Seamless
 Mutiplexer

" DVB/ATSC TS Editor

" AAC Player/Analyzer

v ES Analyzer v

< >

Serial Number: | XX0XX-XXO0(XXHXX-XOOX-XHXX

Key Status: Successfully Activated.

Activate | Deactivate Close

Offline Activation - Telestream LLC

NOTE. If you are a behind a
firewall, please give access to
CWS.Telestream.net and ports 80
and 443. That could resolve the
online mode activation issue.

If you want to proceed with offline
activation, do not close this dialog,
and perform the following steps.

Offline Activation Required

This mactene s not currently connected to the internet, and cannot contact the Telestream activation servers
Please wvisit our offine activation website on a computer connected to the Internet and enter the code below to
proceed

Website to visit:

hitps /ews telestream net'offineactivation aspx

Code to enter:

GEQU2VCNGYWTMUIG4WUYRKRIEWUUNSNGQWUOMSTKS7FOMBNGSATM
MZNIZTQQRNGMYUINBNGBCDONRNGF CTEMBNIUADMOA

You'll receive a icense file that you should transfer back to this machine, and select through the file picker

Choose License File
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7.

In offline mode, you need to
manually activate the software using
another computer that has internet
access.

Open a text editor such as Notepad
and copy the Code to enter code
highlighted in the Offline
Activation Required dialog. Save
the text file and move the saved file
onto a USB drive.

NOTE. The code highlighted in the
Offline Activation Required dialog
is linked to this computer. If you
move the license to a new computer,
you will need to generate a new
Offline Activation code on that
computer.

8. Using another computer with

11

internet access:

a. Copy the code from the USB drive
and enter the offline activation code
at:

http://cws.telestream.net/offlineactiv
ation.aspx

b. After entering the code, select the
Submit button to receive the license
file.

c. Once the license file is
downloaded, place the file on a USB
drive.

Offline Activation - Telestream LLC

Offline Activation Required
This machene ts not currently connected to the Internet, and cannot contact the Telestream activabion servers
Please wvisit our offine activation website on a computer connected to the Internet and enter the code below to
proceed

Website to visit:

hitps /icws telestream net/offineactivation aspx

Code to enter:

GEQU2VCNGYWTMUAG4AWUYRKRIEWUUNSNGQWUOMSTKS7FOMBNGSATM
MZNIZTQQRNGMYUINBNGBCDONRNGF CTEMBNIUADMOA

You'll recerve a license file that you should transfer back to this machine, and select through the file picker

— Consticuserle. |

Offline Activation Code

GEQU2VCMKEWUEU2VIUWVCMRXLEWVUVKQG4AWUGMSCGJ7FC



http://cws.telestream.net/offlineactivation.aspx
http://cws.telestream.net/offlineactivation.aspx
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9. Go back to the Offline Activation
Required dialog on the computer
where the MTSA software is
installed.

Select Choose License File... button
and select the License file from the
USB drive.

10. If the offline activation is successful,
the list of options and the key status
will be updated in the dialog as
shown.

After activating the license, the
enabled MTSA software applications
can be used.

Offling chooseFile to Upload X
A B> ThisPC > Desktop v|®| | search Desktop 3
This mac| ervers.
Please vi{ Organize v New folder 22 v [ o below to
proceed] A Name - Date modified Tpe A
# Quick access ¥ Report_Aurora_Cerify.zip 6/16/20195:22PM  Compres
B Desktop #53 SQLEXPR x64_ENU.exe 3 Applicatii
& Downloads  # 4 sQLQueryl.sql 42 47PM Microsofl
[ Documents # ? tekmos_allframes.zip 10/24/20192:45PM  Compres
) By Tektronix MTS4EA 11/7/201711:01 AM  Shortcut
&=/ Pictures » -
[ ] TelestreamLicense.txt 12/31/201911:59 .. Text Doct
Debug ¢ temp.zip 10/16/201912:18...  Compres
Debug A test_cbr_no fillerts 1/9/2019828 AM TS Video
OptionWizard [] Untitled Diagram.drawio 8/5/2019 4:43 PM DRAWIO
Release 4 Visual Studio 2013 Shortcut
) ) 3 Visual Studio Code Shortcut
) 0 OneDiive ; Fortre ) vs_enterprise_1153001285.1563175256.exe  8/2 Applicatii |
YOUTITEO! o eprive - Persorl | 30 VSCodeUserSetup-x64-137.1.exe 82 Applicati FKeT-
&) WindowsUpdate_Jan18th2020.0PG 1/20/2020244PM  JPGFile
[ This PC @ >
File name: | TelestreamLicense.tit v [auFies ) v
3 MTSA Option Wizard (V1.0.4) *
MTSA Applications |
— Options
Cption I ExpiryDiate -~
v MTSAHW
" ES Analyzer
v MTS4EA Base Software
v MP45P MPEG4 Simple
v MP2ML MPEG2 MP@ML
" AVCEP H.264 AVC Baseline
v AVCMP H.264 AVC Main Profile
v MPZHL MPEG2 MP@HL & HL 1440 Hi Def
v WM3 Windows Media 3
" MPEG2 TS Transport Stream
v AUD Audio Support
" HEVC H.285 High Efficiency Video Coding
/AVDM AV delay measurement
" H.264 High Profils (FRExt) 4
L4 >
Serial Number: IMTDU-HXZ.J-&S R¥-NIEP-BRVA
Key Status: Successfully Activated.
Activate I Deactivate Cloze
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Deactivate the MTSA software license

If you need to move your software to a different computer, you must first deactivate your existing
license. License deactivation is performed using the MTSA Option Wizard. Perform the following steps to
deactivate your license.

1. Itisrequired to open the MTSA e
Option Wizard application in I Butr Anaer
Administrator Mode. — Ry
a. From the Start Menu, go to g e
Telestream MTSA applications DU Make Seamiess Wazard
b. Right click on the MTSA Option MAE Ree
Wizard application and select B v Ot vt S

More > Run as administrator 23 Multiplexer

, M
2 ore > =3 Pin to taskbar
PES Analyser
i - Uninstall e
/ Iﬁ[ ninsta QO Run as administrator

o New
% ScriptPad
New [ Open file location

‘f“ lStream Cutter

2. Select Yes when the application ter Bccount Contipl X
launches. Do you want to allow this app to make
changes to your device?

% MTSA Option Wizard

Verified publisher: Telestream, LLC.
File origin: Hard drive on this computer

Show more details

Yes No

13
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3. Open the MTSA Option Wizard and
click the Deactivate button.

NOTE. Deactivation will
work only in the online mode
when there is internet
connection.

After successfully deactivation, the
options list will be emptied, and the key
status will be updated.

If you are moving your software to a
new computer, install the applications
on the new computer and perform the
Activate the MTSA software license
procedure.

§ MTSA Option Wizard (V1.03) %
MTSA Applications |
Options

Serial Number. O0O0(-D000(- 30000 X000CX000(

Key Status: The specified sedal number is not valid. Please check the serial number and try

again.

Activate Deactivate Close
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Compression standards and file types

This section contains the following information:

A description of the standards (and elements within those standards), that
MTSA4EA supports, both video and audio

The file types MTS4EA can work with, both video and audio
The exact titles and numbers of the standards on which the MTS4EA is based

Supported video compression standards

The video compression standards supported in this version of the MTS4EA are:

H.265/HEVC
H.264/AVC
H.264/SVC
VC-1

MPEG-4 Part 2
MPEG-2 Part 2
H.263

The MTS4EA will open container files (containing the above types of video):

MTS4EAV7 User Manual

MPEG-2 Transport Stream (H.265/HEVC, H.264/AVC, H.264/SVC,
VC-1 Advanced profile, MPEG-2 Program Stream, MPEG-2 Packetized
Elementary Stream, MPEG-2 Elementary Stream only)

MP4 (MPEG-4 Part 2, H.263 Baseline only and H.264)
3GPP (MPEG-4 Part 2, H.263 Baseline only and H.264)
VOB/MPEG-2 Program Stream (MPEG-2 only)
Microsoft ASF files

RCYV files

MXF (SMPTE 377)

15



Compression standards and file types

16

H.265/HEVC

H.264/AVC

The MTS4EA will also open uncompressed video files: (See page 67, Opening an
uncompressed video file (any file extension).)

The MTS4EA will also open audio files of the standards given in Supported Audio
Compression Standards, and container files that have these types of audio within
them. (See page 28, Supported audio compression standards.)

NOTE. Not all container files support all types of audio listed under Supported
Audio Compression Standards. (See page 28, Supported audio compression
standards.) and (See page 38, Permitted audio types/format.)

This version of the MTS4EA supports the following elements of the H.265/HEVC
standard (see Reference [27] and Reference [28] under Standards references).

H.265/HEVC Profiles, Levels. The following Profiles and Levels are supported:
Main Profile

= All Levels from 1 to 6.2 inclusive

Main 10 Profile

= All Levels from 1 to 6.2 inclusive

This version of MTS4EA supports the following elements of the H.264/AVC
standard (see Reference [12] under Standards references).

H.264/AVC Profiles, Levels. The following Profiles and Levels are supported:
Baseline Profile

= All Levels from 1 to 5.1 inclusive

Extended Profile

= All Levels from 1 to 5.1 inclusive

Main Profile

= All Levels from 1 to 5.1 inclusive

High Profile

= All Levels from 1 to 5.1 inclusive

High 10-bit Profile

= All Levels from 1 to 5.1 inclusive
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High 4:2:2 Profile

= All Levels from 1 to 5.1 inclusive
High 4:4:4 Predictive Profile

m  All Levels from 1 to 5.1 inclusive

High 10 Intra Profile

m  All Levels from 1 to 5.1 inclusive
High 4:2:2 Intra Profile

®  All Levels from 1 to 5.1 inclusive
High 4:4:4 Intra profile
= All Levels from 1 to 5.1 inclusive
CAVLC 4:4:4 Intra profile

m  All Levels from 1 to 5.1 inclusive

H.264/AVC tools. (For a description of these tools, see Reference [12] under
Standards references)

All tools are supported, as permitted in the H.264/AVC standard, listed below.

Table 1: H.264/AVC tools (part 1)

Tool ! Baseline Extended  Main High High 10 :I:Ig:g
Profile and level indications:
profile_idc 66 88 77 100 110 122
constraint_set0_flag 1 Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set1_flag Oor1 Oor1 1 Oor1 1 1
constraint_set2_flag Oor1 1 Oor1 Oor1 Oor1 Oor1
constraint_set3_flag Oor1 Oor1 Oor1 0 0 0
level_idc 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51
Slice types:
I Yes Yes Yes Yes Yes Yes
P Yes Yes Yes Yes Yes Yes
B No Yes Yes Yes Yes Yes
SP No Yes No No No No
Sl No Yes No No No No
NAL unit types:
1 - coded slice of a non-IDR picture No Yes No No No No
2 - coded slice data partition A No Yes No No No No
3 - coded slice data partition B No Yes No No No No

MTS4EAV7 User Manual
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Tool ! Baseline Extended Main High High 10 zhth
4 - coded slice data partition C Yes Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No Yes No No No No
interlace No Yes Yes Yes Yes Yes
(Except (Except (Except (Except (Except
L1-2& L1-2 & L1-2&4.2 L1-2& L1-2&
42-51) 42-51) -5.1) 42-51) 42-51)
arbitrary slice order Yes Yes No No No No
slice groups 1-8 1-8 1 1 1 1
(num_slice_groups_minus1)
redundant coded pictures Yes Yes No No No No
(redundant_pic_cnt_present_flag)
Weighted prediction:
weighted_pred_flag 0 =0 =0 =0 =0 =0
weighted_pred_idc 0 =0 =0 =0 =0 =0
Entropy coding (entropy_coding_mode_flag):
CAVLC Yes Yes Yes Yes Yes Yes
CABAC No No Yes Yes Yes Yes
B frames:
direct_8x8_inference_flag n/a 1 0(L1-2.2) 1(L3-5.1) 1(L3- 1(L3-
1(L3-5.1) 5.1) 5.1)
MinLumaBiPredSize n/a 8x8 8x8 8x8 8x8 8x8

L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1 L3.1-5.1

Fidelity range:

chroma format (chroma_format_idc) 0 0-1 1 -
bit depth (bit_depth_luma_minus8, 0 0 0 0 0-2 0-2
bit_depth_chroma_minus8)

transform bypass n/a n/a n/a 0 0 0

(qpprime_y_zero_transform_bypass_flag)

1'No = not allowed; n/a = not applicable

18 MTS4EAV7 User Manual



Compression standards and file types

Table 2: H.264/AVC tools (part 2)

High 4:4:4 High 10 High 4:2:2 High 4:4:4 CAVLC
Tool predictive Intra Intra Intra 4:4:4 Intra
Profile and level indications:
profile_idc 244 110 122 244 44
constraint_set0_flag Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set1_flag 1 1 1 1 1
constraint_set2_flag Oor1 Oor1 Oor1 Oor1 Oor1
constraint_set3_flag 0 1 1 1 1
level_idc 10 - 51 10 - 51 10 - 51 10 - 51 10 - 51
Slice types:
I Yes Yes Yes Yes Yes
P Yes No No No No
B Yes No No No No
SP No No No No No
Sl No No No No No
NAL unit types:
1 - coded slice of a non-IDR picture No No No No No
2 - coded slice data partition A No No No No No
3 - coded slice data partition B No No No No No
4 - coded slice data partition C Yes Yes Yes Yes Yes
5 - coded slice of an IDR picture Yes Yes Yes Yes Yes
6 - supplemental enhancement Yes Yes Yes Yes Yes
information
7 - sequence parameter set Yes Yes Yes Yes Yes
8 - picture parameter set Yes Yes Yes Yes Yes
9 - access unit delimiter Yes Yes Yes Yes Yes
10 - end of sequence Yes Yes Yes Yes Yes
12 - end of stream Yes Yes Yes Yes Yes
13 - filler data Yes Yes Yes Yes Yes
Structural:
data partitioning (NALU type 2-4) No No No No No
interlace Yes Yes Yes Yes Yes
(ExceptL1-2  (ExceptL1-2  (ExceptL1-2 (Except (Except L1-2
&4.2-51) &4.2-51) &4.2-51) L1-2 &4.2-51)
&4.2-51)
arbitrary slice order No No No No No
slice groups (num_slice_groups_minus1) 1 1 1 1 1
redundant coded pictures No No No No No

(redundant_pic_cnt_present_flag)

MTS4EAV7 User Manual
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High 4:4:4 High 10 High 4:2:2 High 4:4:4 CAVLC
Tool ! predictive Intra Intra Intra 4:4:4 Intra
Weighted prediction:
weighted_pred_flag =0 n/a n/a n/a n/a
weighted_pred_idc =0
Entropy coding (entropy_coding_mode_flag):
CAVLC Yes Yes Yes Yes Yes
CABAC Yes Yes Yes Yes No
B frames:
direct_8x8_inference_flag 1(L3-5.1) n/a n/a n/a n/a
MinLumaBiPredSize 8x8 nfa nfa nfa nfa
(L3.1-5.1)
Fidelity range:
chroma format (chroma_format_idc) 0-3 0-1 0-1 0-3 0-3
bit depth (bit_depth_luma_minus8, 0-4 0-2 0-2 0-4 0-4
bit_depth_chroma_minus8)
transform bypass Oor1 0 0 Oor1 Oor1

(qpprime_y_zero_transform_bypass_flag)

1No = not allowed; n/a = not applicable
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H.264/SVC  This version of MTS4EA supports the following elements of the H.264/SVC

standard (see Reference [26] under Standards references).

H.264/SVC Profiles, Levels. The following Profiles and Levels are supported:

Scalable Baseline Pro