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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISO/IEC JTC 1.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for
the different types of document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.
Details of any patent rights identified during the development of the document will be in the Introduction
and/or on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation ofi [thelimeaning of] ISOAspécific [term5,'dnd| expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: [Eareword < Supplementary information

The committee responsible for this document is ISO/IEC JTC 1, Information technology, SC 29, Coding of
audio, picture, multimedia and hypermedia-information."

This Amendment specifies réference software for-ISO/IEC123003-3:2012 MPEG-D Unified Speech and
Audio Coding (USAC). The USAC reference software is made available as an electronic attachment to
this Amendment.
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Information technology — MPEG audio technologies —

Part 3:
Unified speech and audio coding

AMENDMENT 2: Reference software

Add a new Clause 9, “Reference software”, as shown below:

9

Reference software

9.1 Reference software structure

9.1.1 Introduction

This clause contains simulation software for MPEG-D USAC as defined in this part of ISO/IEC 23003-3.
This software has been derived from reference models used in the process of developing this part of
ISO/IEC 23003-3.

Reference software is normative in the sense that it correctly implements the USAC decoding processes
described in this part of ISO/IEC 23003 :3..Coamplying [SO/IEC23003-3 implementations are not expected
to follow the algorithms or the programming techniques used by the reference software. Although the
decoding software is considered nosmative,it cannot add anything to the textual technical description
of USAC included in this part of ISO/IEC.23003+3.

The software contained in this Clause 9 and in Annex H is divided into several categories:

a)

b)

Bitstream decoding software is catalogued in 9.2. This software accepts bitstreams encoded
according to the normative specification in this part of ISO/IEC 23003-3 and decodes the streams
into the audio signals associated with each bitstream. While this software appears in the normative
part of this specification, attention is drawn to the fact that the implementation techniques used in
this software are not considered normative - several different implementations could produce the
same result - but the software is considered normative in that it correctly implements the USAC
decoding processes described in this part of [ISO/IEC 23003-3.

Bitstream encoding software is catalogued in H.1 (informative). The software creates compressed
bitstreams from associated audio signals. The techniques used for encoding are not specified by
this part of ISO/IEC 23003-3. Two encoder software implementations are provided as an electronic
attachment to this part of I[SO/IEC 23003-3.

Utility software is catalogued in H.2 (informative). This software was found useful by the
developers of this part of ISO/IEC 23003-3, but may not conform to the normative specifications
given in ISO/IEC 23003-3.

9.1.2 Copyright disclaimer for software modules

Each source code module in this specification contains copyright disclaimer which shall not be removed
from the source code module.
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The generic version of this disclaimer is provided below:

Software Copyright License and Disclaimer for MPEG Standards

This software module was originally developed by <FN1> <LN1> (<CN1>) and edited by <FN2> <LN2> (<CN2>), <FN3> <LN3>
(<CN3>), in the course of development of the <standard> for reference purposes and its performance may not have been
optimized. This software module is an implementation of one or more tools as specified by the <standard>.

ISO/IEC gives You aroyalty-free, worldwide, non-exclusive, copyrightlicense to copy, distribute, and make derivative
works of this software module or modifications thereof for use in implementations of the <standard> in products
that satisfy conformance criteria (if any).

Those intending to use this software module in products are advised that its use may infringe existing patents. ISO/IEC have
no liability for use of this software module or modifications thereof.

Copyrightis notreleased for products that do not conform to audio visual and image-coding related ITU Recommen-
dations and/or ISO/IEC International Standards.

satisfy conformance crlterla (if anyl. and to the extent that such originally developed software module or portlon

fitare incl in the <standard>.

To the extent that <CN1> owns patent rights that would be required to make, use, or sell the originally developed software
m le or r1n hereofincl in the <standard>in nforming pr <CN1>will rethel IEC thatitis willin

<CN1> retains full right to modify and use the code for its own purpose, assign or donate the code to a third party and to inhibit
third parties from using the code for products that'da not.confdrm toMPEG:-related:ITU Recommendations and/or ISO/IEC Inter-
national Standards.

This copyright notice must be included in all copies orniderivative;wonks..Copyright;(c) ISO/IEC 2015.

Disclaimer: The software moduleis/provided: “asis?.cInmo’event:shalliISOg TEC:0r companies that originally submitted the
parts of the software module be liable for any damages whatsoeven((including, butnotlimited to, damages for loss of profits,
business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use of or inability to
use the software module. All warranties, express or implied, including but not limited to warranties of merchantability and
fitness for a particular purpose are disclaimed.

NOTE1 In the text <standard> should be replaced with the appropriate International Standard, e.g.
ISO/IEC 23003-3.

NOTE 2  <FN> = First Name, <LN> = Last name, <CN> = Company Name.
NOTE3  Sentencesinitalicsarenotrequiredinthe statementifthe original developer does not wish to be identified.

NOTE4  Sentences in bold are not required in the statement if the original developer allows unrestricted use
of this software.

NOTES5 Sentences underlined should be removed when the <standard> is published.

NOTE 6  Reference to “ITU Recommendation” may be omitted when the module is deemed not to be relevant for
ITU Recommendations.

9.2 Bitstream decoding software

9.2.1Introduction

The provided bitstream decoding software is a normative reference implementation of the respective
specification.
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9.2.2 USAC decoding software

Location Content
mpegD_usac\usacEncDec\ Unified Speech and Audio Decoder
mpegD_usac\mp4spatialdec\ MPEG Surround 2-1-2 Decoding Module

Add Annex H:
Annex H
(informative)

Reference software
H.1 Bitstream encoding software

H.1.1 Introduction

The bitstream encoding software provided as an electronic attachment to this part of ISO/IEC 23003-3
may be used to create compressed bitstreams with the normative syntax as described in ISO/IEC 23003-
3. The techniques used for encoding are not specified by this part of [SO/IEC 23003-3.

Encoder implementationstavailable /as|an electranic attachment to' this part of ISO/IEC 23003-3 are
listed below. Attention is called tp the factthat neither quality.nor complexity had been fully optimized.

— Reference Model Encoder (RM) creates compressed bitstreams with the normative syntax as
described in 23003-3. The performance-of this encoder; should not be taken as indicative of that
which can be obtained from implementations where quality,and computational optimization are
given priority. '

— Common Encoder (JAME) creates compressed bitstreams with the normative syntax as described in
23003-3. The encoder software has been optimized to deliver its best quality at mono operating modes.

H.1.2 USAC encoding software

Location Content
mpegD_usac\usacEncDec\ Unified Speech and Audio Encoder (RM)
mpegD_usac\mp4spatialenc\ MPEG Surround 2-1-2 Decoding Module
mpegD_usac\MPEG_Ref_Enc_Contrib\ Further alternative encoding modules
mpegD_usac\usacJameEnc Unified Speech and Audio Encoder (JAME)

H.2 Additional utility software

H.2.1 Introduction

Softwarethatappearsinthis Annexhasproventobeusefultothe developersofthispartofISO/IEC 23003-
3 but is not a normative reference implementation.

H.2.2 USAC utility software

Location Content

mpegD_usac\mp4lib\ MP4 File Format Reader and Writer
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Add Annex I:

The following organizations have contributed to the reference software:

Annex I
(informative)

Providers of reference software

Fraunhofer IIS
VoiceAge Corporation
Dolby Laboratories
Philips

Panasonic

Samsung

Sony

NTT Docomo

Huawei

ETRI

Yonsei University
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