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Recommendation ITU-T P.810

Modulated noise reference unit (MNRU)

Summary

Recommendation ITU-T P.810 describes the modulated noise reference unit (MNRU), a standalone
unit for introducing controlled degradations to speech signals. The MNRU has been extensively used
in subjective performance evaluations of digital processes as reference conditions.

Historically, MNRU was implemented in analogue hardware. The Recommendation was subsequently
complemented with the description of digital implementations of the MNRU for narrowband and

wideband signals.

This revision provides the extension of digital MNRU to fullband signals, which shapes the flat
Gaussian noise used in the narrowband and wideband versions with an average speech power
spectrum. The introduction of the shaped noise provides a more representative degradation for super-
wideband and fullband speech as it reduces the energy of the noise towards high frequencies.

A reference implementation of the algorithms is provided in the software tool library (STL),
Recommendation ITU-T G.191.

History
Edition Recommendation

1.0 ITU-T P.70
2.0 ITU-T P.81
3.0 ITU-T P.81
4.0 ITU-T P.810
5.0 ITU-T P.810

Keywords

Approval
1984-10-19
1988-11-25
1993-03-12
1996-02-06
2023-03-01

Study Group

Xl
12
12

Unique ID*
11.1002/1000/5923

11.1002/1000/1768

11.1002/1000/1769

11.1002/1000/3301

11.1002/1000/15467

Analogue MNRU, controlled degradation, digital MNRU, fullband MNRU, modulated noise reference
unit (MNRU), P.50 MNRU, subjective performance evaluation.

™ To access the Recommendation, type the URL http://handle.itu.int/ in the address field of your web
browser, followed by the Recommendation's unique ID. For example, http://handle.itu.int/11.1002/1000/11

830-en.

Full document details: ITU-T P.810 2023

Documents

Document Sharing Hub
Rec. ITU-T P.810 (03/2023) 1


http://handle.itu.int/11.1002/1000/5923
http://handle.itu.int/11.1002/1000/1768
http://handle.itu.int/11.1002/1000/1769
http://handle.itu.int/11.1002/1000/3301
http://handle.itu.int/11.1002/1000/15467
http://handle.itu.int/11.1002/1000/11830-en
http://handle.itu.int/11.1002/1000/11830-en
http://www.avadocuments.com/doc/itu-t-p-810-2023
http://www.avadocuments.com/doc/itu-t-p-810-2023

FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes
the topics for study by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

In this Recommendation, the expression "Administration™ is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some other
obligatory language such as "must" and the negative equivalents are used to express requirements. The use of
such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve
the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the Recommendation development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

© ITU 2023

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Introduction

The modulated noise reference unit (MNRU) was originally devised to produce distortion
subjectively similar to that produced by logarithmically companded pulse code modulation (PCM)
systems. This approach was based on the views:

1) that network planning would require extensive subjective tests to enable evaluation of the
PCM system performance over a range of compandor characteristics, at various signal levels
and in combination with various other transmission impairments (e.g., loss, idle circuit noise,
etc.) at various levels; and

2) that it would be as reliable and easier to define a reference distortion system, itself providing
distortion perceptually similar to that of the PCM systems, in terms of which the performance
of PCM systems could be expressed. This requires extensive subjective evaluation of the
reference system when inserted in one or more simulated telephone connections but leads to
the possibility of a simplified subjective evaluation of new digital processing techniques.

Since its initial release, called ITU-T P.81, various organizations (Administrations, scientific /
industrial organizations), as well as the ITU-T itself, have made extensive use of the MNRU concept
for evaluating the subjective performance of digital processes. For example, MNRU was used as early
as in the year 1988 for Recommendation [b-ITU-T G.722], and even before since 1981 for the
32 kbit/s adaptive differential pulse code modulation (ADPCM) algorithm of Recommendation
initially called [b-ITU-T G.721], which was further redeveloped and revised in [b-ITU-T G.726]. The
original narrowband version (100-3 400 Hz) was subsequently extended to a wideband bandwidth
(70-7 000 Hz) and then fullband (up to 20 000 Hz); the MNRU is still widely used as a reference
degradation in standardization efforts such as speech codecs selection and characterization or
objective quality assessment models development [b-ITU-T P-Sup.800].

Fullband MNRU, also known as P.50 MNRU, was introduced in 2008 during the development of a
super-wideband objective model [ITU-T P.863]. As the modulation of a super-wideband flat
Gaussian noise (50-14 000 Hz) with speech produces unnatural distortions due to the energy of the
noise being too prominent towards higher frequencies, the MNRU algorithm was supplemented with
a filter that shapes the Gaussian noise to an average speech spectrum derived from ITU-T P.50 test
signals [ITU-T P.50]. Since P.50 MNRU was adopted as a reference degradation in the design of
super-wideband and fullband speech quality subjective assessments.

MNRU was originally constructed using analogue circuitry. However, it is nowadays implemented
using digital circuitry or is simulated on computers. Further information on the effects of the MNRU
parameters is given in [b-Law & Seymour].

The description of the narrowband and wideband analogue MNRU remains of interest and is retained
in this revision, however fullband MNRU is described as a digital implementation only.

A reference implementation of the MNRU algorithms is provided in the software tool library (STL)
[ITU-T G.191].
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