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Abstract

This standard describes Packet Loss Concealment algorithms for use in packetized speech transmission systems that use ITU-
T Recommendation G.711 to code speech signals. These concealment algorithms enable high-quality speech transmission in
operating environments where packet losses occur by providing high-quality packet loss recovery methods.
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'FOREWORD

The ‘nformation contained in this Foreword is not part of this American National Standard (ANS) and has not been processed
in‘accordance with ANSI’s requirements for an ANS. As such, this Foreword may contain material that has not been subjected
to rublic review or a consensus process. In addition, it does not contain requirements necessary for conformance to the Stand-
ard.

In recent years, the Network Performance, Reliability, and Quality of Service Committee (PRQC)—formerly T1A1—has stud-
ied signal processing und performance aspects of speech packetization systems, issuing an ANSI standard (T1.509-1999) and a
T1 Technical Repo:. (T :chnical Report No. 45) on the subject. A shortcoming of those documents was the lack of clear infor-
mation on high-quality “nethods for mitigating the effects of packets that are lost or destroyed during transmission.

The intent of this standard.ic to.describe techniques and associated benefits of packet loss concealment (PLC) methods for use
with ITU-T Recommendation C.711. The algorithms described in Annexes A & B are both single-ended; the implementation
involves only the receiver. No riodifications are required at the transmitting end. The Annexes provide example code; how-
ever, other implementations of the individual algorithms are possible. The performance of the methods defined in this stand-
ard has been demonstrated in subjeciivr. lic tening tests; the Annex A and Annex B methods are subjectively equivalent for the
range of conditions tested.

Annex A describes a low-complexity, high-qu ity Packet Loss Concealment algorithm. In informal listening tests it performs
well under a variety of input signal conditions: clzan speech, noisy speech, music, and background noises, and compares fa-
vorably with the Packet Loss Concealment algorichriis iz zeveral of the CELP-based speech coders standardized by the ITU-T.

Annex B describes a technique that employs linear predi on to estimate missing speech and uses the resultant vocal tract
model output and excitation information to reconstruct the signal contained in missing packets. Formal subjective tests have
been performed to evaluate this technique and unprotected G 7 11, asing packet losses up to 10%, packet sizes up to 40 ms, and
with clean and noisy speech. The results show significant benert ‘rom the application of this technique compared to unpro-
tected G.711.

The Alliance for Telecommunication Industry Solutions (ATIS) serves the pi-blic through improved understanding between
carriers, customers, and manufacturers. The Alliance for Telecommunic tior. Industry Solutions (ATIS) serves the public
through improved understanding between carriers, customers, and manufactiirers. The Network Performance, Reliability,
and Quality of Service Committee (PRQC)—formerly T1A1—develops and reccinn-ends standards, requirements, and tech-
nical reports related to the performance, reliability, and associated security aspects’of communications networks, as well as the
processing of voice, audio, data, image, and video signals, and their multimedia integiat’on. PRQC also develops and recom-
mends positions on, and foster consistency with, standards and related subjects under cons.deration in other North American
and international standards bodies.

ANSI guidelines specify two categories of requirements: mandatory and recommendation. The man<atory requirements are
designated by the word shall and recommendations by the word should. Where both a mandatory ‘res,aniement and a recom-
mendation are specified for the same criterion, the recommendation represents a goal currently identifi=ble‘as having distinct
compatibility or performance advantages.

Suggestions for improvement of this document are welcome. They should be sent to the Alliance for Telecommunications In-
dustry Solutions, PRQC Secretariat, 1200 G Street NW, Suite 500, Washington, DC 20005.
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American National Standard for Telecommunications —

Paciket Loss Concealment for Use
with ITU-T Recommendation G.711

1 PURPOSE, SCOFF APPLICATION

1.1 Purpose

In 1995, Working Group T1A17 now, PRQC-QOS) published a Technical Report on speech packetiza-
tion. That Report took note of the importance of packet loss recovery, but made no specific recommen-
dations of how it should be achieved, choosing only to list a number of possible techniques. These in-
cluded simple techniques such as repeating the previous packet, inserting white noise at the same
power level as surrounding packets, or cilezice substitution.

To provide high-quality speech transmission ir: packetized systems that use G.711 and in which packet
loss may occur, high quality methods for recovering from packet loss are required.

1.2 Scope

This standard describes Packet Loss Concealment algorithms ror use in packetized speech transmission
systems that use ITU-T Recommendation G.711 to code speech signuis. Mechanisms for detecting pack-
et loss are not defined in this standard and will depend on the applization.

1.3 Application

The methods for Packet Loss Concealment (i.e., recovery from packet loss) descrived here are applica-
ble to packetized speech transmission systems that use ITU-T Recommendation C.71* as the coding
mechanism.

1.4 Conformance

Conformance with this standard will be achieved by use of either the algorithm defined in Annex A or
that defined in Annex B.

2 NORMATIVE REFERENCE

The following standard contains provisions that, through reference in this text, constitute provisions of
this American National Standard. At the time of publication, the editions indicated are valid. All ref-
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