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samples

Summary

Amendment 1 provides the Recommendation ITU-T P.863 Ed. 3 (04/2020) reference scores on
typical codec conditions for the reference samples in Recommendation ITU-T P.501 Annexes C
and D. The ITU-T P.863 scores on the same codec conditions are also reported for the speech
reference sample provided as annexes to Recommendations ITU-T P.565 and ITU-T P.565.1.
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Recommendation ITU-T P.501

Test signals for use in telephony and other speech-based applications
1) Appendix I
Add the following appendix after appendix I:

Appendix 11

ITU-T P.863 results on ITU-T P.501 and ITU-T P.565 speech samples
(This appendix does not form an integral part of this Recommendation.)

1.1 Reference speech samples in ITU-T P.501 Annex C and Annex D

[ITU-T P.863] and [ITU-T P.863.1] recommend evaluating the quality of a system under test by use
of multiple samples with different content, and covering male and female voices. The idea is to
reduce sample and talker dependencies of speech quality assessments by averaging the individual
speech quality measurements (similar to [ITU-T P.800] listening tests). Usually, four double
sentences are used. However, the use of multiple files requires steady test conditions as can be
maintained mainly under lab conditions. For fluctuating quality conditions as e.g., in real-field drive
tests, shorter samples can be used and are recommended if they fulfil constraints regarding similar
behaviour as an average of multiple samples. This is the case for the especially designed short
speech samples in Annex D.

Annex C and Annex D provide speech samples prepared and proven for use with [ITU-T P.863].

Annex C contains sets of samples, where always four samples (double sentences spoken by one
speaker) are spoken in one language. This structure of samples is in line with the ITU-T P.800
speech sample structure, and adapted thus to static testing as in a lab environment.

Annex D provides samples where always a male and female voice sentence is combined in one
shorter 6-second long sample. These short samples in Annex D are especially composed to result in
similar speech quality values for the main coding and band-limiting conditions as the four samples
as in Annex C. Because of the short length, they are better adapted to non-static quality conditions,
where speech quality prediction should be based on shorter evaluation periods. In addition, Annex
D samples are balanced and prepared for [ITU-T P.863] use regarding levelling, noise floor, length
of pauses and filtering.

1.2  Processing and scoring of speech samples

The applied processing chain is illustrated in Figure 11.1. The AMR-WB codec corresponds to the
bug-fixed version as in ITU-T G.722.2 (2003) Annex C Corrigendum 1 (2018).
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Figure 11.1 — Processing chain for test conditions and codecs

1.3 ITU-T P.863 scores on Annex C and Annex D samples

Even if both sets of reference speech samples in Annex C and Annex D have been selected
carefully, there is a certain variation in measured speech quality across the individual test
conditions.

Figures 11.2 and 11.3 show the spread of ITU-T P.863 results for both sets of samples, where for
Annex C the results for four samples of the same language are averaged.

As expected, the span of the results is smaller if averaging four samples compared to just having
one single sample as in Annex D. However, the span for the short, single samples is still rather
small due to the specific selection to meet results as typical across multiple samples.

It is also observed that the influence of the language itself is smaller than by the sample with its
talker and text dependency. Even if Annex C covers eight different languages, the results for the
same test conditions are very similar. It is assumed that the remaining differences are more driven
from the talkers chosen and recording conditions than by the language itself.
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— Averaged ITU-T P.863 scores on typical codec conditions for Annex C samples

Figure 11.2

5.0

= .
= L

< 9=~

=

= 3

- =

g £

Q| 7

S8

Tas | =
=~ = P
3nn:m e
< e &

R

o o= O

v S B

x w0

PPJ..JV

=S

Vo

2E S

Illm

—— ITU-T P.501 D average

noe e @ < N
+ < o 2B o B o —

pueqiny €98°'d L-N.LI OO T-SON

Min/Max ITU-T P.501 D

<
-

6CL™D L-NLI SHl

sdqy €6 £2.°D 1-NLI SUI
sdqy €9 €2.'D L-N.LI SHI

sday €1 4 TD0 S¥I
odog-D¥AH SHl
V-OdAd Sl

sdQy ¢L° % YNV SHI x €
sdqy SL ¢ ANV ST
sdgy S1°6 ANV Sl
sday 6's YNV SUI
sdgy 29 YV Sl
sday ¢'£ YNV ST
sdqY §6'L YNV SUI
sdqy 701 YNV Sl
sdqy Z'Z1 YNV Sl
[[LD 1NLI SHl
AJuo Sy

6CLD LNLL

sdgy €76 €240 LN
sdqy €9 ¢7.'D L-NLI
sday €1 47900
odog->dAd
V-0dAd

sdQy SL ¢ WINV x €
sdQy SLv UV

sdgy S1°¢ YNV

sdqy 6°¢ YNV

sday 29 YNV

sdqy 7L NV

sdqy §6'L YNV

sdqy 01 YNV

sdqy 221 YNV
[1L°D 1-N1I

AJuo gN

09'9 AM- ANV

68'8 M- ANV

S9T1 AMANY
S8°ST AM-ANY
68°€T AMANY

M sdqy $T SNdO
€M sdgy 07 SNdO
aM sdqy 7L SNdO
gMS s99Y 9°6 SNdO
AMS sday Z°¢1 SNdO
gMS sdgy +'91 SNdO
aMS sd9Y '+ SNdO
am sdqy 7L SAT
M sday 9'6 SAT
aMS sday 7°€1 SAT
AMS sdaY +'91 SAH
aMS sdaY v'$7 SAT
g4 sdqy z¢ SAH

€4 sdqy 8y SAH
17€d L-NLI

ZH 008L-0S

ams

A9d

P.501(20)-Amd.1(22)_FI1.3

— Averaged ITU-T P.863 scores on typical codec conditions for Annex D samples

Figure 11.3

individual results of all eight samples in Annex D. From the figure it is clear

Figure 11.4 shows the
that the individual files are not constantly biased by each other,

but rather show some other

systematic differences. For example, the Italian (IT) sample produces results systematically above
average for narrowband conditions, but is close to the average for wideband and above. In contrast,
the German (GE) sample systematically results in below-average scores for narrowband conditions.

3
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In general, the spread between the samples is smaller for conditions above wideband. The larger
spread for band-limited conditions, especially narrowband, is most likely caused by the larger
influence of the individual spectral distribution of the samples than by coding artefacts.
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Figure 11.4 — ITU-T P.863 scores on typical codec conditions for each of the Annex D samples

The EN sample (British English) is the sample that is closest to the average of all samples in
Annexes D and C (see Figure 11.5). It is closely followed by the AM sample (American English)
that produces just slightly more pessimistic results for wideband and super-wideband conditions,
and by the CN sample (Chinese) being a bit pessimistic in narrowband.
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Figure 11.5 - [ITU-T P.863] scores for the EN sample in Annex D

ITU-T P.863.1 scores on Annex C and Annex D samples

[ITU-T P.863.1] provides reference scores (see Table I1.1) for typical codec conditions as average
across all Annex C speech samples.

Table 11.1 — Reference scores on typical codec conditions for ITU-T P.501
Annex C samples

Codec [b-1TU-T P.862.1] [ITU-T P.863] NB [Ig:;’(gﬁgg]ng
Transparent 20-20'000 Hz — — 4,79
50-14'000 Hz 4.77
EVS 48 kbit/s FB 4.70
EVS 24.4 kbit/s SWB 4.64
EVS 16.4 kbit/s SWB 4.55
EVS 13.2 kbit/s SWB 4.35
EVS 9.6 kbit/s SWB 4.27
EVS 7.2 kbit/s WB — - 3.66
50-7'600 Hz - - 4.63
P.341 — — 4.56
AMR-WB 23.85 - - 4.10
AMR-WB 15.85 - - 3.99
AMR-WB 12.65 - - 3.85
AMR-WB 8.85 - - 3.46
AMR-WB 6.60 - - 3.02
NB only (50-3'800 Hz) 4.5 4.50 3.79

Rec. ITU-T P.501 (2020)/Amd.1 (06/2022)
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Table I1.1 — Reference scores on typical codec conditions for ITU-T P.501
Annex C samples

Codec [b-ITU-T P.862.1] [ITU-T P.863] NB ['gg'; (gﬁggég)B
IRS only 4.5 4.48 3.68
IRS G.711 4.4 4.4 3.61
IRS G.729 A 3.6 3.9 2.86
IRS G.723.1 6.3 kbit/s 3.6 3.8 2.66
IRS G.723.1 5.3 kbit/s 3.4 3.7 2.56
IRS AMR 12.2 Kbit/s 4.0 4.2 3.17
IRS AMR 10.2 kbit/s 3.9 4.1 3.07
IRS AMR 7.95 Kbit/s 3.7 3.9 2.89
IRS AMR 7.4 Kbit/s 3.7 3.9 2.88
IRS AMR 6.7 Kkbit/s 3.6 3.8 2.76
IRS AMR 5.9 Kbit/s 34 3.7 2.63
IRS AMR 5.15 kbit/s 3.3 3.6 2.50
IRS AMR 4.75 Kbit/s 3.2 35 2.43
IRS EVRC-A 3.7 3.9 2,99
IRS EVRC-Bop0 3.7 4.0 3.02
IRS QCELP 13 kbit/s 3.9 4.0 3.03

NOTE 1 - IRS stands for IRS mod (send); 32 P.501 Annex C samples (Fullband, —26 dB SPL acc. P.56,
cut to 8 s, initial pause 500 ms, noise floor —85 dB).

NOTE 2 — [ITU-T P.863] in FB mode scores transparent FB speech samples at >4.75 MOS-LQO. Since,
bandwidth limitations relative to FB signals are treated as degradations, any limitation leads to lower
scores. On average, a plain wideband signal (50-7'600 Hz) is scored at 4.63 MOS-LQO and a plain
narrowband signal (50-3'800 Hz) at 3.79. This means that in narrowband networks scores of 3.79 MOS-
LQO are not exceeded on average, and real connections are usually below that value due to additional
degradations.

NOTE 3 — The AMR-WB codec conditions have been processed without DTX enabled.

1.5 Results obtained with the speech sample from [ITU-T P.565.1]

Along with {ITU-T P.565], a dedicated speech sample for use with the model described in [ITU-T
P.565.1] was provided as Annex D. This speech sample follows the construction principle of Annex
D using American English, but is not based on samples in ITU-T P.501.

This sample has been evaluated using the same processing chain as the analysis of the ITU-T P.501
samples above.

The predicted scores (see Figure 11.6) follow very well the average results across the Annex D
samples for super-wideband codecs such as enhanced voice service (EVS) and OPUS, the wideband
codec AMR-WB and plain filtered speech signals.

For all types of narrowband coding, this sample shows a clear overprediction compared to averages
across the samples specified in this Recommendation. This overprediction clearly exceeds the
maximum boundary of the Annex D samples for AMR, and is about 0.5 mean opinion score (MQOS)
above their average score.
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This means that when applying this sample in practice or along with [ITU-T P.565.1], in typical
narrowband conditions using AMR or EVRC, significant higher MOS values will be predicted
compared to typical samples from Annex D, such as EN or AM.
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Figure 11.6 — [ITU-T P.863] scores on typical codec conditions for the speech sample in
[ITU-T P.565/P.565.1] vs. the Annex D reference samples

Summary

The speech samples in Annex D result in very similar average results as the ones in Annex C. If
looking at results 'per language’, the four samples as in Annex C result in a narrower spread than the
single short samples in Annex D. Nevertheless, the spread of the individual short samples in Annex
D is still smaller than for arbitrarily taken samples or the individual samples from Annex C. This
narrow spread of samples in Annex D is due to the careful selection and composition of the speech
samples.

The speech sample as published in Annex D shows a clear overprediction for narrowband codecs
compared to Annex C and Annex D samples.

Rec. ITU-T P.501 (2020)/Amd.1 (06/2022) 7



2) Bibliography
Add the following entries to the Bibliography:

Bibliography

[b-1TU-T P.565] Recommendation ITU-T P.565 (2021), Framework for creation and
performance testing of machine learning based models for the
assessment of transmission network impact on speech quality for
mobile packet-switched voice services.

[b-ITU-T P.565.1] Recommendation ITU-T P.565.1 (2021), Machine learning model for
the assessment of transmission network impact on speech quality for
mobile packet-switched voice services.

8 Rec. ITU-T P.501 (2020)/Amd.1 (06/2022)






SERIES OF ITU-T RECOMMENDATIONS

Series A Organization of the work of ITU-T

Series D Tariff and accounting principles and international telecommunication/ICT economic and
policy issues

Series E Overall network operation, telephone service, service operation and human factors
Series F Non-telephone telecommunication services
Series G Transmission systems and media, digital systems and networks

Series H Audiovisual and multimedia systems

Series | Integrated services digital network
Series J Cable networks and transmission of television, sound programme and other multimedia
signals

Series K Protection against interference

Series L Environment and ICTs, climate change, e-waste, energy efficiency; construction, installation
and protection of cables and other elements of outside plant

Series M Telecommunication management, including TMN and network maintenance
Series N Maintenance: international sound programme and television transmission circuits
Series O Specifications of measuring equipment

Series P Telephone transmission quality, telephone installations, local line networks
Series Q Switching and signalling, and associated measurements and tests

Series R Telegraph transmission

Series S Telegraph services terminal equipment

Series T Terminals for telematic services

Series U Telegraph switching

Series V Data communication over the telephone network

Series X Data networks, open system communications and security

Series Y Global information infrastructure, Internet protocol aspects, next-generation networks,
Internet of Things and smart cities

Series Z Languages and general software aspects for telecommunication systems

Printed in Switzerland
Geneva, 2022



	Recommendation ITU-T P.501 Test signals for use in telephony and other speech-based applications Amendment 1 (06/2022) New Appendix II: ITU-T P.863 results on ITU-T P.501 and ITU-T P.565 speech samples
	Summary
	FOREWORD
	Table of Contents
	Appendix II  ITU-T P.863 results on ITU-T P.501 and ITU-T P.565 speech samples
	II.1 Reference speech samples in ITU-T P.501 Annex C and Annex D
	II.2 Processing and scoring of speech samples
	II.3 ITU-T P.863 scores on Annex C and Annex D samples
	II.4 ITU-T P.863.1 scores on Annex C and Annex D samples
	II.5 Results obtained with the speech sample from [ITU-T P.565.1]
	II.6 Summary

	Bibliography

