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Certification

Agilent Technologies certifies that this
product met its published specifications
at the time of shipment from the factory.
Agilent Technologies further certifies
that its calibration measurements are
traceable to the United States National
Institute of Standards and Technology
(formerly National Bureau of Standards),
to the extent allowed by that
organization’s calibration facility, and to
the calibration facilities of other
International Standards Organization
members.

Restricted Rights Legend

If Software is for use in the performance of a
U.S. Government prime contract or subcontract,
Software is delivered and licensed as
iCommercial computer softwaref as defined in
DFAR 252.227-7014 (June 1995), or as a
icommercial itemi as defined in FAR 2.101(a) or
as iRestricted computer softwaref as defined in
FAR 52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is subject
to Agilent Technologiesi standard commercial
license terms, and non-DOD Departments and
Agencies of the U.S. Government will receive
no greater than Restricted Rights as defined in
FAR 52.227-19(c)(1-2) (June 1987). U.S.
Government users will receive no greater than
Limited Rights as defined in FAR 52.227-14
(June 1987) or DFAR 252.227-7015 (b)(2)
(November 1995), as applicable in any technical
data.

Before you use this instrument, read the
"General Safety Precautions” and "Additional
Safety Information" sections. Failure to comply
with the precautions or with specific warnings
in this book violates safety standards of design,
manufacture, and intended use of this
instrument. Agilent Technologies assumes no
liability for the customer's failure to comply
with these requirements.

General Safety Precautions

The following warnings and operating
information are shown in English followed by
the French translation.

WARNING This product is a Safety Class |
instrument with a protective earth terminal.

WARNING For protection from electric shock
hazard, power cord ground must not be
defeated.

Operating Restrictions

The following general safety precautions must
be observed during all phases of operation,
service, and repair of this instrument. Failure to
comply with these precautions with specific
warnings in this manual violate safety standards
of design, manufacture, and intended use of this
instrument.

Grounding

To minimize shock hazard, the instrument
chassis and cabinet must be connected to an
electrical ground. The instrument is equipped
with a three-conductor AC power cable
compatible with an approved three-contact
electrical outlet. The power jack and mating
plug of the power cord must meet International
Electrotechnical Commission (IEC) safety
standards.

Environment

Do not operate the instrument in the presence
of flammable gases or fumes. Operation of any
electrical instrument in such an environment
constitutes a definite safety hazard.

Service and Adjustment

Dangerous voltages exist within this instrument.
Service and adjustment of this instrument is to
be performed only by trained service personnel.

Do not replace components with the power
cable connected. Dangerous voltages may be
present even when the power cable is
disconnected.

Do not perform internal servicing or adjustment
unless another person, capable of rendering first
aid and resuscitation is present.

Hazardous Material

Should the LCD be damaged the liquid crystal
material can leak. Avoid all contact with this
material, especially swallowing. Use soap and
water to thoroughly wash all skin and clothing
contaminated with the liquid crystal material.

Unauthorized Service

The installation of substitute parts or the
installation of any instrument modification not
authorized by Agilent Technologies is specifically
forbidden. The performance of such
unauthorized service can negate the instrument
warranty or any maintenance agreements.

Return the instrument to an Agilent Sales and
Service Office for authorized service and repair.

MISE ENGARDE Cet appareil répond aux normes
de la «Classe de sécurité I» et est muni d'un fil
de mise a la terre pour votre protection.

MISE ENGARDE Pour prévenir les risques de
choc électrique, la broche de mise a la terre du
cordon d'alimentation ne doit pas étre
désactivée.

Restrictions d'utilisation

L'utilisateur se doit d'observer les mesures de
précaution énumérées ci-dessous pour toutes les
phases d'utilisation, de service et de réparation
de cet appareil. Le fait de ne pas s'y conformer
gquivaut a ne pas respecter les mises en gardes
spécifiques contenues dans ce manuel et
constitue une violation des normes de sécurité
relatives a la conception, la fabrication et
I'utilisation prévue de cet appareil. La société
Agilent n'assume aucune responsabilité envers
un client qui manquerait de se conformer a ces
exigences.

Mise a la terre

Afin de minimiser les risques de choc électrique,
le chAssis et le cabinet de I'appareil doivent étre
mis & la terre. L'appareil est équipé d'un cordon
d'alimentation muni d'une fiche homoloquée a
trois lames, compatible c.a. La prise murale et la




prise femelle de la rallonge électrique doivent
respecter les normes de sécurité de la
«Commision électrotechnique internationalen
(IEC).

Environnement

Ne faites pas fonctionner cet appareil en
présence de gaz inflammables ou de vapeurs
dangereuses. L'utilisation de n'importe quel
appareil électrique dans ces conditions constitue
un risque élevé pour votre sécurité.

Service et ajustement

Des «tensions dangereuses» résident dans cet
appareil. Par conséquent, le service et
I'ajustement doivent étre effectués uniquement
par une personne qualifiée.

Ne remplacez pas de composantes lorsque le
cordon d'alimentation est sous tension. Il
pourrait y avoir présence de «tensions
dangereuses» méme lorsque |'appareil est
déconnecté.

Ne faites pas de service interne ou d'ajustement
sauf en présence d'une autre personne, capable
de prodiguer les premiers soins et de pratiquer
la réanimation.

Matiére dangereuse

Si I'affichage LCD est endommage, la matiére
constituant les cristaux liquides peut se
répandre. Eviter tout contact avec cette
matiére, et en particulier ne pas |'avaler. Utiliser
de I'eau et du savon pour nettoyer
soigneusement la peau et les vétements qui
auraient été contamings par la matigre
constituant les cristaux liquides.

Service non autorisé

L'installation de pigces étrangéres, ou toute
modification apportée a |'appareil sans le
consentement de Agilent est formellement
interdit. Le fait de procéder a de tels
modifications sans autorisation pourrait
entrainer I'annulation de la garantie de |'appareil
ou de tout contrat de service.

Pour un service et des réparations autorisées,
retournez |'appareil & un point de vente et
service Agilent.

Additional Safety Information

Electric Shock Hazard
Do not remove the system covers. To avoid
electric shock, use only the supplied power

cords and connect only to properly grounded (3-

pin) wall outlets.

Explosion Hazard
Do not operate in the presence of flammable
gases.

Fire Hazard
For continued protection against fire hazard
replace only with fuse of same type and rating.

Cleaning

To clean the product, use a damp cloth
moistened with a mild solution of soap and
water. Jo not use harsh chemicals. Jo not let
water get into the product.

Product Damage

Do not use this product when the product
shows visible damage, fails to perform, has
been stored in unfavorable conditions, or has
been subject to severe transport stresses.

Whenever this product has become damaged or
wet, make the product inoperative and secure it
against any unintended operation. Contact your
nearest Agilent Sales office for assistance.

AN\

Instruction book symbol - the product will be
marked with this symbol when it is necessary
for the user to refer to the instruction book in
order to protect against damage.

A product marked with this symbol indicates it
is a laser product. When necessary, this symbol
will be included in the instruction book for the
user to refer to in order to protect against
personal injury and/or correct product handling.

y

Indicates potential for electrical shock.

WARNING

An operating procedure, practice, etc., that if
not correctly followed could result in personal
injury or loss of life.

CAUTION

An operating procedure, practice, etc., that if
not strictly observed, could result in damage to,
or destruction of, equipment or software.

This is an Installation Category Il product.
This is a Pollution Degree 2 product.

This product is designed for indoor use only.

FCC Part 68 Disclaimer

This equipment must not be connected to the
telephone network unless it is connected
through protective circuitry that is registered
pursuant to Part 68 of the Federal
Communications Commission rules.
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Note

Introduction

Agilent Technologies’ VQT Undercradle is an integrated software and
hardware analysis tool designed to help you evaluate voice quality on
voice-over-packet and traditional telephony systems. With the VQT
Undercradle attached to the Agilent Advisor, you can:

¢ Test voice-over-packet network components such as routers,
gateways, and switches.

¢ Test voice-over-packet systems to gather end-to-end voice quality
information.

¢ Augment other traditional telephony test suites such as TIMS.

The VQT Undercradle provides a broad range of analysis options. You
can:

¢ Measure fundamental voice quality metrics such as clarity and
delay.

¢ Measure echo and evaluate the performance of echo cancellers.

e Evaluate voice-over-packet operations such as voice activity
detection and DTMF tone detection.

¢ Utilize audio test tools such as tone and noise generation and wave
file playback and record.

¢ Execute simple or complex automated test sequences.

The VQT gives you the analysis options for voice-over-packet
environments that traditional tests do not.

The remaining sections of this chapter describe the components and
features of the VQT, and voice quality testing concepts in general. To
learn how to get started with the VQT, go to chapter 2. To see
examples of how to use the VQT, go to chapter 3. To get detailed
operating instructions, use the online Help.

This Getting Started Guide focuses on using the VQT Undercradle
(hardware platform) and the Telegra®VQT application as a single,
portable, locally controlled test system. The VQT system, however can
be used in a remote / distributed environment. Please contact your
Agilent sales representative or refer to the Remote / Distributed Voice
Quality Testing Getting Started Guide for more information.
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What is the Voice Quality Tester Undercradle?

Agilent Technologies’ Voice Quality Tester (VQT) Undercradle consists of three
main components:

VQT FXO and E&M Acquisition Hardware

This custom analog signal acquisition card is the digital signal processing (DSP)
engine for the VQT. This card interfaces directly with FXO and E&M devices and
systems allowing high accuracy and high resolution measurements. It provides
measurement results to the VQT application which displays them in multiple
formats. This acquisition hardware resides in the VQT Undercradle Test Platform.

VQT Undercradle Test Platform

The VQT Undercradle is another member of the Agilent Advisor family. It is
designed to work in conjunction with the Advisor WAN platform, J2300D, or with
the Advisor LAN platform, J3446D. Operating conditions for the VQT Undercradle
can be found in Appendix A. Technical information for the Agilent Advisor can be
found in its Mainframe Features Guide.

Telegra®VQT Application

The VQT Application is a highly intuitive, scrollable, and easy to use software
package that is installed on the Agilent Advisor. This software leads you through
the necessary steps to test voice quality (using the TaskList Navigator), calculates
and displays measurement results in both graphical and spreadsheet formats, and
provides usage and interpretive information in a multi-mode embedded Help
system. In addition, the application can be customized for your unique testing
situations with user configurable TaskLists and persistent configuration settings.
Future versions of the VQT Application will be compatible with other Agilent
Technologies portable and distributed test systems.

The VQT Undercradle and the Telegra®VQT Application can be used as part of a
remote / distributed voice quality test system. However, the remaining sections of
this Getting Start Guide focus on operating the VQT as a single, portable, locally
controlled test system.
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How Does the VQT Work?

To enable you to test voice quality and measure audio characteristics, the VQT
does essentially two things:

¢ It places and/or answers a telephone call to establish an audio circuit. You can
think of the VQT as two telephones - in most test situations, the telephone call
is placed from one of the VQT's ports to the other through a telephony network
of some kind.

¢ Once a telephone circuit is established between ports, the VQT transmits audio
test signals onto the circuit and measures how they are affected. You can send
test signals in either direction independent of the port that placed the call.

This is the VQT's main operational mode, and the test scenario you will likely use
most often. The following diagram illustrates conceptually how the VQT plays the
role of two telephones in an end-to-end test environment.

- f__;;.f,;/: _:-%3_
ST S
7 %)
i Telephony Metwork
Q}"'f.'l. ,f%
\\~3“-'_=-‘--“N*:: 'i‘;"?':_'/
& & Pl
The VQT's ports take the place of the two B Fxl
end-points of a single telephone call. El
COELM
—
DeELM
Telephony interfaces on the left side Iil
of the VAT Undercradle.
Note The VQT can also be used in ‘call-only’ and ‘answer-only’ modes. Please refer to

the online Help for more information about these test options.

The previous illustration shows two ports of the VQT Undercradle controlling end-
points of telephone calls. In the remote / distributed case, these end-points can be
controlled by individual Agilent Advisors (with undercradle). Please refer to the
Remote / Distributed Voice Quality Testing Getling Started Guide for more
information.
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Voice Quality Testing - A Brief Overview

To better understand how and when the VQT Undercradle is used, it is useful to

understand why voice quality is a concern, the components of voice quality, and

the general test approaches that can be used. The VQT’s online Help provides an
expanded version of the concepts discussed here.

Why Test Voice Quality with the VQT ?

Public switched telephone networks (PSTN) have long since addressed the voice
quality problem by optimizing their circuits for the dynamic range of the human
voice and the rhythms of human conversation. Users have become accustomed to
PSTN levels of voice quality, and comparisons are often made in this context - that
is, voice quality is viewed as relatively standard and predictable. However,
significant technical changes are occurring in the telephony world that not only
affect the quality of voice signals, but also make them more difficult to measure.
Voice-over-packet technologies, particularly Voice-over-IP (VolIP), have made
maintaining voice quality more complex by adding non-linear compression and the
need for timely packet delivery to networks not originally set up for these
operations. Transmission conditions that pose little real threat to non-real-time
data traffic can introduce severe problems to real-time packetized voice traffic.
These conditions are:

¢ Real-time Bandwidth - many data networks are not designed for the real-time
bandwidth requirements of speech. As voice signals are introduced into these
networks, methods are employed to ensure this real-time transport, but voice
quality can still suffer if these methods do not work properly. Bandwidth
capacity can also be an issue. Although many service providers have adequate
capacity to handle real-time voice traffic on their data networks, linear and
non-linear voice compression techniques are still being used, particularly when
voice is transmitted to the desktop. Non-linear compression can be a major
cause of reduced voice quality.

e Packet Loss - packet networks, particularly TCP/IP, rely on retransmissions for
lost packets. Data applications such as file transfers and email are less sensitive
to the time it takes for this to occur, but real-time voice traffic cannot tolerate
this delay. In addition, VoIP networks use connectionless transfer protocols
such as UDP that do not guarantee delivery at all. Lost packets mean lost voice
information.
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¢ Delay - the time it takes for a voice signal to be digitized, packetized,
transmitted, routed, and buffered contributes to the delay experienced by a
user. This delay can interfere with normal conversations and can exacerbate
existing problems on the network such as echo.

Voice Quality Defined

Voice quality can best be expressed (and therefore measured) with respect to the
talker and the listener who experience it. Voice quality should be approached
from an end-to-end perspective - that is, regardless of the systems, devices, and
transmission methods used, any voice quality metric should be expressed in the
context of the user's experience. This implies very specific measurement criteria.
But the end-to-end aspect of voice quality is accompanied by the inherent
subjective nature of qualitative evaluation. What a listener considers high quality
(or, for that matter, low quality) is influenced by expectations, context,
physiology, and mood. This makes defining and measuring voice quality an
interesting challenge.

Ultimately, to measure voice quality, we need to understand the factors that
contribute to it. In the context of voice-over-packet environments, a model that
describes voice quality as the combined effect of three components is useful:

e (larity - audio fidelity, clearness, and lack of distortion.
¢ End-to-end delay - the time it takes voice signals to pass from talker to listener.

¢ Echo - the sound of the talker’s voice returning to the talker’s ear via the
telephone.

1-6
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Decreasing Clarity

“Speech Quality

Increasing
Delay

Increasing Echo

The relationships between clarity, delay, and echo can be quite complex as shown
in the three dimensional figure above. If you think of voice quality as a single
plotted point in the graph, you can see that voice quality improves as the point is
plotted closer to the intersection of the three lines. In other words, as the distance
between the voice quality “point” and the intersection increases, voice quality
decreases.

Important Note: the previous illustration is provided as a conceptual model only. It
is true that voice quality is influenced by clarity, delay, and echo, and that their
relationship is roughly represented by the graph. However, there is no clear
mathematical relationship that allows us to derive a single voice quality number.
Any representation of voice quality, whether it be for individual devices, or voice-
over-packet systems, should include at least a clarity and a delay component, and
perhaps an echo component as well.
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Voice Quality Test Situations

The VQT can be used in a number of test situations:

Telephony hardware and software development - the VQT can be used during
hardware and software development to test voice quality on new devices and
new implementations of voice-over-packet processes. For example, it may be
useful to confirm that codec implementations on voice gateways provide
predictable PSQM or PAMS scores, and that delay is within acceptable ranges.

System integration and evaluation - as voice-over-packet systems are
assembled, they can be tested to ensure that the interactions between
equipment and software from multiple vendors do not adversely affect voice
quality. In addition, as voice-over-packet processes are implemented into
legacy networks, testing may be required.

System troubleshooting and performance testing - when traffic loads increase,
network components are replaced, or system components fail, voice quality
testing can be a key task during fault isolation.

Remote / distributed test environments - on widely deployed voice networks,
the end-points of a telephone call usually not in the same physical location. In
addition, test personnel often require access to multiple test devices from a
centralized location.

You can use the VQT in any situation in which voice quality measurements need to
be made. Refer to the online Help for an expanded discussion of when and where
voice quality testing is beneficial.

1-8



Measure the latency
introduced by devices
and systems.

Configure the behavior of
the measurement in the

upper portion of the view.

Delay results are shown in
both graphical and
spreadsheet formats.
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Measuring End-to-End Delay

A major differentiating factor in voice-over-packet devices and systems is end-to-
end delay (that is, the time it takes for voice signals to go from talker to listener).
Delay is introduced as voice is digitized, packetized, and transmitted. From a
voice quality standpoint delay can disrupt the rhythm of a conversation, and in
extreme cases, make conversation impossible. The VQT’s Delay measurement
provides this end-to-end evaluation in both graphical and spreadsheet formats.
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Measure the clarity of
a particular voice
channel using PSQM
or PAMS.

Configure the behavior of
the measurement in the
upper portion of the view.

PSAM or PAMS results are
shown in the upper part of
the graph and voice signal
amplitudes are shown in
the lower. In addition,
Clarity statistics are shown
in the spreadsheet.

Note

Measuring Voice Clarity

Another very important voice quality metric is Clarity. In the context of the VQT,
clarity is the measure of the clearness, fidelity, and lack of noise/distortion of a
voice signal. In voice-over-packet environments, clarity can be affected by packet
loss, noise, non-linear codec compression, and common analog signal degradation.
To obtain objective, reliable, and repeatable measures of a subjective
phenomenon, the Clarity measurement uses one of two analysis algorithms: PSQM
(Perceptual Speech Quality Measure) or PAMS (Perceptual Analysis
Measurement System). The VQT provides three versions of this measurement:
Clarity (single), Clarity Trend, and Clarity File. Clarity (PAMS) is shown below,
and an example of Clarity (PSQM) is shown in chapter 3.

jlent Technolagies Telegra¥QT - [System test: 4. Clarity (PAMS)]

= File Edt View Inteiface Measwements Tock Window Help

EEIE R Edd 14 LG =l -
Blx|
|

|’15‘

Audio Path

fudio Confige
Audio Source

=

Audio Reference File

[System test

Port & [FX0] -
]

& Source > Destination

Audio Destination £ Saurce -> Destination ->Saurce

Received Audio File
|C\Program Files\Agient TechnologiestT eleqra VO T\Datah || Brawse.... | [C:\Program Files\agient Technologies\Teleqra VAT\Datah | | Brawse ..
¥ Prompt for overwite

|<ﬂe

© Stat | &  AdvancedConi Audio Moritor Config

¥ Reference
IV Received
I™ Time Cursor

Hasimize..

Claiity [PAHS] measurement - used ta cbtain obiective voice qualiy soares
based on the adverse effects of distartion. The primary measurement result is

Ta run this measurement:

{1 Make sure you have dane these things:
(2] Configure the PAMS arameters above.
(3] Gtart the test (Start button above],

[4] G2 the prmary tesults [white back
interpret the measurement.

d in the:

to quickly

Muore Info

Interpreting Clarity (PAMS] Results

& Previous |

Nt |

Ready & 0] | [673dBm m ® BrRo [BE0dEm

Either Clarity (PSQM) or Clarity (PAMS) may not be available depending on the
option you purchased. Contact your Agilent sales representative for more details.
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Measure the Perceived
Annoyance Caused by
Echo (PACE).

Configure the behavior of
the measurement in the
upper portion of the view.

The graph displays the
amplitude of the test

signal and returning echo,
PSAM scores, and
whether echo occurs during
periods of speech or silence.
In addition, numerical
statistics are displayed in
the spreadsheet.

Introduction
Measuring Echo - PACE

Measuring Echo - PACE

Echo is a potential problem in telephony networks that can be made worse when
voice-over-packet technologies are introduced. The Echo-PACE measurement can
help you measure echo characteristics, evaluate the performance of echo
cancellers, and objectively quantify the perceived annoyance caused by echo
(PACE). Echo-PACE provides various options including the use of PSQM and
Network Simulator to enhance the more traditional echo amplitude vs. time
measurement result. Measurement statistics are also displayed in a spreadsheet.

jlent Technologies TelegraV@T - [System test: 5. Echo - PACE]

=] File Edit Wiew Intefface Measuements Tools Window Help

IR R 3l Al =D S A = RN =N

oixl

Network Simulator
¥ Enatle
Impulse Response File

I C:4Program Files\agilent Technologies\Telegra VOT Biowse

Audio Configuration

Audio Source

[ System test =l

Part C (E4M) -

Audio Destination [Pt B (0]

' PertomPSOM Return Loss Delay
Audic Reference Fis = 5 ms
[ Frogram Fles\girt Techrologies\Toegia VT | | Browse ..

ST & AdvancedConfig. | @ Audio Monitor Config. |

™ Mag PSOM Threshold
¥ P5aM

[# Echo In Silence/Spesch
IV Reference Signal

I¥ Beceived Echa

Masimize,

Echo-PACE measurement - used to measure echo, the perfoimance
of echo cancelers, and the perceived annoyance caused by echo

[PACE)

To run this measurement
(1) Make sure pou have done these things

(2] Configure the Echo FACE pasmelers above.

(3] Start the test (Stat button sbove)

[4] Gee the prmary resuls [white background in the spreadshest] o
quickly interpret the measurement,

More Int Interpreting Echo-PACE Results

45 Previous |

Ready CIE&M) eredm [ 11 [ B [BF=0 | |67 dBm
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Introduction
Measuring Echo - DTalk

Measuring Echo - DTalk

Measure echo in the Echo cancellation during double-talk is an interesting problem and a possible
presence of double- failure mode that can impact overall voice quality. The Echo-DTalk measurement
talk.

can help you evaluate the performance of an echo canceller in the presence of
double-talk. Echo-DTalk can also help objectively measure the level of
perceptually important distortion in an 'interrupting' voice signal as the echo
canceller attempts to compensate for echo. Echo-DTalk does this using PSQM.

gilent Technologies Telegra VAT (Analog) - [System test: 5. Echo - Double Talk]

Fie Edi View Inteface Measusments Took Window Help 18] x|
EE e S ?  CEFFEBEE@EMEIGE A0 EH sl pEY [ F e

Bl= Audio Configy Network
[System test I~ fudoRefeence Souce [PonCEsM)  [v] | | ¥ Egabls

Audio DT alk Souse [For 8 0] Impulse Respanse File

IE “Program Fileshagilent Technologies' T elegra Browss

Fetum Loss Delay

[ Frogram Flss\Aglent TechrilogiestTelogra VATDA | Biowse . =l F
| | Audio Double Talk File
Ehoenfr:.?; ﬂrs utrr;?ng?]tt] ?x : [I]rl; e[]f IE \Program Files\Agient Technologies\Telegra VO TADat Blowise ..

i | Starl & Advanced Conli @ Audio Monitar Confi
upper portion of the view. ) ] | 2| torCori._ |

Audio Reference File

I~ Maz PSOM Thieshold
¥ PsaEmM

IV Dauble Talk Signal
I¥ Reference Signal

I¥ Received Signal

Masimize..

Echo-DTalk measurement - used to evaluate the perfomance of an echo
canceller in the presence of double-talk,

To run this measurement:

[1) Make sure you have done thess thinas

[2) Configure the Echo DT alk parameters dbove.

{3) St the tsst (Start button above),

[4) Sz the priman resulls [white background in the spreadsheet] to
quickly inerpret the measurement

- More Info Interpreting Echo-DTalk Results
The graph displays the = rore] =
amplitude of the test signal
IR 5 ’ Read, C[E&h £7.9dBm = [EFao £7.7dBm
and the ‘interrupting’ DTalk ™ ) ______ L IS [—

signal. Resulting PSAM
scores are displayed both
graphically and in the
spreadsheet.
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Measure attenuation
or gain across a voice
channel.

Configure the behavior of
the measurement in the
upper portion of the view.

The graph displays the
amplitude of both the
transmitted and received
test signal. Mean gain/loss
results are shown in the
spreadsheet.

Introduction
Measuring Signal Loss

Measuring Signal Loss

Excessive signal attenuation or gain can have a significant impact on perceived
voice quality and can affect voice circuit operations that depend on the reliable
transmission of DTMF tones for signaling. The Signal Loss measurement can help
you evaluate the gain or loss behavior across a particular voice circuit or across a
telephony device. Various test signals are available and measurement results are
displayed in graphical and spreadsheet formats.

lent Technologies Telegra VAT (Analog] - [Signal Loss Measurement: 4. Signal Loss]

Tl File Edit Yiew Inteiface Measuements Tooks ‘Window Help

IEEIE RT3 T3 T BT = - e

3| =

~ Audia Config

Audio Source

Audio Path

[ Sianal Loss Measurement =

Part 4 (F40) -
[Fart& TR0

Audio Reterence File
IE \Program Files\Agient TechnologieshTelegia WA T \Datah | Browse .

€ Source -> Destination

& Source ~> Destination ->5ouice

Audio Destination

~Audio Typ
€ wiite Noise

Signal Level B

@ Spasch Sample

Longth [ e | Feceived fudi Fie
€ Tane Hz |C:\Program Files\Agilent Technologies\Telegra VOT\Datah || Browse
™ Prampt for avenwrite
(O - | &% Advanced Canfig | @ Audio Moritor Corfig

Signal Loss

¥ Reference
¥ Received
T~ Tiwe Cutsar

Masimize

Signal Loss measurement - used to evaluate the Gain o1 Loss of Signal valume llaudness] or o
cheok for a valid connection betwesn the sending and receiving part

To run this measurement:

(1] Wiake sure you have done thess things

(2] Set the Signal Loss measurement parameters above

[3) Start the test (Start bulton abavel.

{4 Sea the primary resuls [iwhits backaiound in the spreadsheet] to quickly interpret the:
measurement

Signal Logs (dB) 412

hresh [dB]

<5 Previous | =

Rieady [ [FX0) | E55.5655 [ 676 dBm & [ & [C(EeM)[ 5656555 (683 dBm[ |

1-13



Introduction
Measuring DTMF Tones

Measuring DTMF Tones

Evaluate the effect You use the DTMF Tone measurement to evaluate what happens to DTMF tones
transmission has on as they are transmitted through a telephony device or system. While this
DTMF Tones. measurement is valuable in both a traditional and a voice-over-packet (VoP)

telephony environment, it is of particular value in situations where tone pairs are
processed by low bit rate codecs on voice over IP networks. Because these codecs
recreate the sound of an audio signal without necessarily recreating the
waveform, tones could become distorted in frequency or amplitude.

¢ TelegravQT - [DTMF Tone]

e Edit Wiew Interface Measurements Took ‘window Help NI
[EER - T LEED =l - e
=1

Audio Configurat

| System Test ﬂ Audio Source Part & [F<0) ']
fudio Destination [Pt B (FR0)
R -
=~
oth the reference tones 0] Siat | 2 advarcedConfig.. | 4 ugio Monor Config.

and the received tones

are shown in the graph. Toe [6 7]

I~ High Ampliude
™ Low Amplitide
I™ High Frequency
I™ LoFrequency

¥ Reference

¥ Received

Masimize

DTMF Tone measurement - used ta measure how DTME tones are
affected by the device or system under fest.

To 1un this test:

(1] Make sure you have done these things.

(2] 5et the Audio Source and Audio Destination parsmters above
(3] Stattthe test [Start button above).

Recieved DTMF tones should be within specific frequency and
ampltude tolerances.

More Info Interpreting DTMF Twist Fesults
Twist, amplitude, and
frequency statistics for
each measured tone pair
are shown in the
spreadsheet. e B
Ready [ F=0] [ [€5.0 dBm == == B F0)| [E5.0dBm
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Capture and use the
impulse response of an
audio channel.

Configure the port on
which the measurement is
run and the result file that
will contain the impulse
response information.

Introduction
Measuring the Impulse Response

Measuring the Impulse Response

You use the Impulse Response measurement to characterize the input - output
relationship of an LTI (linear and time-invariant) system. This is a very powerful
measurement that can be used to capture the behavior of a specific audio channel
so that you can later emulate it with the Network Simulator tool or other DSP
application. Impulse Response measurements are often used by R&D engineers
and test bed technicians to recreate a specific network behavior as part of other
types of device and system tests.

jlent Technalogics Telegra VAT [Analog) - [System test: 5. Impulse Response]
e Edt Yiew Inteface Messwements Iooks Window Help &l

EEIEE R L3 1A LR =

ozl

|’43‘

Audio Path
& Source > Destination
© Source -> Destination -> Source

Dutpu Fil
(|c “Program FilestAgilent Technologiesh T lera YT Datablfmeasured it

Audio Config.

Audio Source [Part C (M) -
AudioDest. [Pt B [FX0)

[Sustem test |

Browse.. | [ Prompt far oveniite

@) Start | & atvanced Coriig | @ Augio Monitor Config.. |

rrelation

5. Impulse Response %

" Gain
¥ IR Delay
¥ IR Delay Threshold

Mavimize..

mpulse Response measurement - used bo capture the frequency
response and ‘inging behavior' of an LTI system.

To run this measurement:

Time-domain impulse
response is shown
graphically, and
measurement statistics are
shown in the spreadsheet.

(1] Make sure you have done these things.

[2] Configure the paiameters above.

(3] Start the test (Start buttan ahove),

[4] The graph will show the impuise response 'eneray concentration’. &
more impottant resul, however, is the Clutput File

tare Info Interpreting Impulse Response Results

& Previous| =

Next |

Ready C(E&M) | [-68.1 dBm m [ % BFO [-67.6 dBm
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Introduction
Evaluating Voice Activity Detection

Evaluating Voice Activity Detection

Measure and verify You use the VAD measurement to evaluate or verify the performance of voice
VAD performance. activity detectors in gateways, routers, or other voice-over-packet devices. The

VAD measurement calculates and displays front end clipping (FEC) and hold over
time (HOT), and in some cases, can provide information related to comfort noise
generation match.

elegra¥QT - [Voice Activity Detector]

ile Edit Wiew Inteface Measuements Took ‘window Help =1=x]
SR =082 EEErEma Nl sB|[fasulon | Lo
o= Audio C i Tracer Dye Amplitud
Configure the path of the === H P e = || — =s |
measurement and set T 1 — (“‘*”‘W‘”“"‘"”“—‘ s
amplitudes for test signal -
componems. (o) Sat | &  AdvencedConfig.. | @ Audio Monitor Corfig.. |
E erment Results G B —
% ¥ Graph On
& Use Colors
- Time Graph
¥ Graph On
¥ Flot Lines
~Marker Cortral ——
¥ Pulse Start [4)

¥ AD Open (B]
% Fuks End [C]
¥ VAD Close (D)

1000 a 2 Il aximize...

IFEE Front End Clipping [ to B) in ms I 125 \é’aAilgcr(\;jsulement - used to measure/verify the performance of woice activity

IHDT Hold Over Time [ to D] inms

The multi-dimensional
graph shows spectrum,
intensity, and time-domain
information so you can see

To run this test:

(1) Make sure you have done these things.

[2) Configure the YD messwement parametess above.

(3) Start the test (Start button above.

(4] See Correlstion Complete, FEC, and HOT in spreadsheet for quick evaluslion of
test resuls

VAD activity. FEC and HOT o o Ineiicing YA Hesuls
and other statistics are ] 5 e |

also shown in the Ready [aF@)| [ ) X AN IR CYiY: o p—
spreadsheet.
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Tone and Noise
Generation, File Play
and Record

Introduction

Using Other Voice Quality Test Tools

Using Other Voice Quality Test Tools

In addition to the voice quality and system component measurements described
earlier, the VQT Application provides a number of versatile, multipurpose tools

that can enhance your testing capabilities.

The Tone and Noise Generators, and the File Play and Record tool, each provide

you with the ability to transmit audio signals onto the system under test.

Tone and Noise Generation
give you the ability to send
controllable sine waves
and noise from any of the
selected ports.

[} TelegravQT - [Noise Generator]

I Fle Edt View Interface Me Tools Window Help

TR
IEEIEEEEEIRETL: TR S A= e
o -2« - Port & [FX0) Fort & (FX0]
[spemter~—_ =] 7 Enable I Enstle
Level MLS Length Level MLS Length
e~ || S
k 20 dEm 16384 | ms -20 dEm 16384 | ms
Telegra¥0 N\gne Generator] M E|
Fle Edi Yiew Ngface Measwements Tooks Windon Help JRETES]
[EE[fE e EEANENR 72« 5| llpmzn |79
a4 Port & [FX0) Fort B (F40)
Eca—— I I e
||| Frequency Level Frequency Level
1004 Hz 10 dBm 1004 Hz 10 4B
\t TelearaVQT - [File Play And Record]

| Ble Edt Wiew lwaface M Toclks window Help

IEEIEE IR 13 L =E 0 A= R =
ol ~ Recor
[System Test 2 = H ¥ Enable IV Enable
S Par Pogt
B ]|z E
[  Play Fil (- Riecard Fi
CAPROGAAM FILES\AGILENTATELEG | Browse, CAPROGRAM FILESWAGILENTVTELEG | | Browse:
N ¥ Prampt for ovenite
"
& Single rT
CoRepeat [0 Tines 0 Seconds
" Continuous
g g '1| &% bdvanced Config... B Audio Moniter Config..
© | | -
File Play and Record
File Play and Record - a mult-purpose tool used to play out or record audio signals [WM file format] on either of the selected ports
a”OWS you IU send To use this tool:
H (1] Make sue you have done these Hings
and record wave files () it ey v R i s e e 1 Ot i e et vl v e
. (3] Enable and configure the Tone and Noise Generator tools in the Advanced Configuration dialog if needsd
for any Iestlng (4] Statt the tool (Start button above)
purposes you can Mare lnfe Testing Techninuzs
devise. You can also
add tones and noise
g | 5 e |
to file playback.
Ready [ iF<m | |-65.0dBm jm==>® B0 | [ —
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Introduction

Using Other Voice Quality Test Tools

Emulate audio
channels with the
Network Simulator

Set the parameters that
will alter/influence the
output audio signal.

Add a sine wave or noise
to the output audio signal
in order to enhance your

testing.

The Network Simulator provides audio channel emulation capabilities for those
situations in which you need to alter an audio stream in some controllable way.
Network Simulator is very often used to emulate tail circuits and linear audio
channels that have very distinct frequency responses and delay/attenuation
characteristics.

4 Neara¥aT - [Netwark Simulator]
B

System Test

e va

s [0

—
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Log measurement
events

Configuration information
and measurement
statistics are logged in an
easy-to-read format.

You can click on event
hyperlinks to navigate
directly to the tool or

measurement used.

Introduction
Using Other Voice Quality Test Tools

The VQT automatically creates a log of all your configuration and measurement
activity. At any point during a test session, you can open the Active Log Viewer
and see a record of your testing tasks. You can navigate directly from the log to
view measurement results in the graph and spreadsheet of measurement itself.

iy TelegraVQT - [System Test 6. Active Log]

Fle Edt View Inteface Measwements Took Window Help R
I EHHEE SR =R AR = e \i‘fﬂ%‘
N ——————— || [ puracion: 00:00:12 -
[System Test I~ Delay Run § 1 Ued, September 08, 1993 03:33:58 PM
vl Configuration
Source Pore: Port L [FXO)
Destination Port: Port B [FXO)
[v] Source Port Momitor: off
Dest Port Monitor: Receive
v Source Port Direction: Round Trip
RepeatHode: o
GraphType: 1
g ShowMaxThreshold: True
ShowMinThreshold: Trus
[ ) ShowDelay: Trus
& RepeatCount: 5
PreiverageCycles: 2
HLSOrder: 12
HaxThresh: 150.0
HinThresh: z0.0
Timeoutls: so0.0
RepeatIntervaliec: o
Results
Nax Threshold: 150.0
Nax Exceeded: Ho
Min Threshold: z0.0
Below Minimum: Ho
Timeouts: Hone
Hinimum Delay: 81.375
Neximum Delay: 81.375
iverage Delay: 81.375
Last Delay: 81.375
Duration: 00:00:08
Clarity Fun # 1 Ved, September 05, 1395 03:39:00 PN
Configuration
& Eygvmugl =, New | Source Port: Port & (FXO) -
1 »
[&F=0 | [65.0 dBm == > % [B(F<0) 6835 |50 dBm

Once you have viewed the log, you can save it using the File menu. Opening and
viewing saved log files is covered next.
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Introduction
Using Other Voice Quality Test Tools

You can use the File menu to open saved log files into the Log Reviewer. With the
Log Reviewer, you can view the configuration, graph, or spreadsheet statistics in
the context of the user interface in which it was set up or invoked.

You can select from the

tasks and measurement

events recorded by the

|Og Log Reviewer
Log File:

IC “Program FileshAgilent Technologies\Teleara YA T \Data\LogvAnaloghtest_five.|o Browse .. |

Log Comments:

\elay and Clarity measurements made at test lab =Y2Z on May
1\, 2000,

1-D

Log Tas .
Puart Setup Fiun B 1 - Tue, May 16, 2000 12.0210 PM - By e
Auto Tasker Run# 1 - Tue, May 16, 2000 1207:05 P ¢ Configuratic
Port Setup Run # 2 - Tue, May 16, 2000 120708 PM
Call Control Run # 1 -TuE,Mai'IB, 2000 120707 P © Giaph YOU Can ChOOSE 10 See Ihe
Dielay Fun 31 - Tue, May 16 2000 12:07:3 PH £ Spreadshest Con,fllgtgjlramn' grapg (f:f f
User Message
Clarity [PAMS] Run # 1 - Tue, May 16, 2000 12:07:50 PK avalla e)' or Spl'ea sheet 0
Call Control Run # 2 - Tue, May 16, 2000 12 0203 PM the logged event.
Ussiblessage = e
User Messanaes
- - Message ‘ Response
V|EW Ihe Se'ec“o n 0 nce Source poit iz currently on-hook: [i.e. & call has not been placed]. Runa.. Yes
. ) Destination port is curently onchook. (e, & call has not been answered). ... Yes
you display what you have

selected.

Log Reviewer - used to examine configurations, and measuiement and tool events that have been
saved in a lag file.

To look at a saved log file:

[1] Highlight an event in the Log T ask box above.

[2) Select the Display Element.

(2] Click the View button.

*Y'ou can print displayed information by clicking the Print button.

Mare Info

Lon Reviewer Tips

Close
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Set up and run using
the TaskList Navigator

Introduction

Using the VOT TaskList Navigator

Using the VQT TaskList Navigator

The TaskList Navigator is a user interface navigational aid that directs you
through the necessary steps to set up and run voice quality tests. The TaskList
Navigator is an excellent tool for new users, and for experienced users who want
an easy way to repeat complex testing scenarios. The VQT ships with several
useful TaskLists, and you can create your own.

elegra¥QT - [System Test 4. Clarity]

Tl File Edit Yiew Inteface Measuements Took Window Help

EEIEEIEEEL T LT

You can select one of the TaskLists

shipped with the VAT,

or you can

create and use one of your own.

ol

I System Test

VQT measurements and tools are
accessed by clicking on the tasks
shown in the list. Check marks show
the tools or measurements you have
used or visited.

Note

Il

<9 Previous

o= Mest

Ready

C-\Program Fies',

When used with the VQT Undercradle, the TaskList Navigator tool is not visible
when you first start the VQT application. To display the TaskList Navigator and
access TaskLists, select TaskList | Navigator from the View menu.
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Introduction

Automating Voice Quality Testing

Run TaskLists and
collect measurement
results automatically.

Automating Voice Quality Testing

Voice quality testing, like most network testing, can be enhanced by automation.
The ability to launch unattended test sequences has numerous advantages
because data obtained in this way sheds light on device or system performance in
ways that manual testing does not. The VQT’s AutoTasker tool allows you to
automatically execute the steps shown in a TaskList when you need to run many
measurements over extended periods of time, when you need to run tests at
inconvenient hours, or when an inexperienced or extremely busy user needs to
run a specific test sequence to produce a routine report.

elegra¥QT - [Auto Tasker]

File Edit View Interface Measwrements Tooks ‘window Help

When you select the
TaskList you want the
AutoTasker to run, it will
be shown both in the
TaskList Navigator and
the AutoTasker display.

As the TaskList is run,
each task will be
highlighted so you can
monitor AutoTasker's
progress.

You can also control how
setup and measurement
data is logged.

s,

=0 o= 5 e - TS WG D B

£ ]

ol

System Test 2 =

& Fei| =

Ready

~Auto Tasker—

E [ FlestAglent\T elogra VOT\Data\T askLis Gystem T Zvay [

B | Q Statt |

1 [FortSelection]
2 Fortl=3

3 Port2=2

4 FortACountry=27

5 FortiLineInpedance=32

3 FortALini tLoopCurrent=0

7 FortA0: f HookToDialDelay=2000
] FortiSignalingType=0

El FortBCountry=27

10 FortBLineImpedance=32

11 FortBLinitIoopCurrent=0

12 FortBOf{HookToDialDelay=2000
13 PortBSignalingType=0

14  FortCCountry=27

15 PortCLineImpedsnce=32

16 FortCLinitLoopCurrent=0

17 PortCOfiHookToDialDelay=0

18 FortCSignalingType-1

19 PortChddressing=0

20 FortDCountry=27

21  PortDLineImpedsnce=32

22 FortDLinitLoopCurrent=0

23 PortDOffHookToDialDelay=0

24  FortDSignalingType-1

——  PortDhddressing=0

26

27 [CallContral]

28 SourcePort=-1

29 DestPort=2

30 SourcePortMonitor=1

Lag File Handing
& Append loginformation to curent log fie.

| " Close current log file and start a new log file

AutaTasker tool - used for Unattended’, automated testing

Ta use the AutoT asker:
[1) Make sure you have dons thess things

[2) Select the TaskList you want o run [Brawse button),

(3] Get the Log File Handling opion
(4] Click the Start button

More Info AutoTasker Tips

& ry |

| 65.0,dBm == B0 |-65.0 dBm

You can also run VQT measurements and tools using the Windows command line.
Refer to the online Help for more detailed operating instructions.
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Setting Up the VQT Undercradle, page 2-6

Starting the VQT Application, page 2-8

Selecting and Configuring Ports, page 2-10

Connecting to the Device or System Under Test, page 2-11
Placing and Answering a Call, page 2-19

Running Measurements or Tools, page 2-20

Viewing and Saving Log Files, page 2-21

Finding More Information, page 2-22

Getting Started



@ Install the appropriate software.
(Make sure your Agilent Advisor

Getting Started

software is Version 11.5 or
higher.) Use the CD-ROM
Software Installation
instructions provided with the
CD-ROM to install or add
software.

@ Install the VAT undercradle.

Refer to the Agilent Advisor
Mainframe Features Guide for
more information.

This chapter describes how test voice quality with a single VQT
Undercradle and Telegra®VQT Application. Once you become more
familiar with this powerful voice quality test tool, you can deviate from
the procedures outlined here to suit your own test needs.

You can purchase the Agilent Advisor with the VQT Undercradle and
the appropriate software already installed. If you purchased that
system configuration, steps 1 and 2 below may not apply.
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Start the VAT
application.

Getting Started

Select and configure
the physical ports.

1. Port Setup

grav QT - [System Test 2: 1. Port Setup |

GG ]

[

T (L]

United States
24w Loop-Statt

U Rs=B00chms Cp=0 Aip=0 U Rs=6000hms Cp=0 Rp=0
00 mé 00 mé

Urited States
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Getting Started

Connect the ports to the
system or device you
intend to test.

——

Ve Zadi

e

STHN, PBX

P

!

@P M et

gilent Technologies Telegra¥AT - [System test: 2. Call Control]
Tl Fle Edt View Irterface M Took Window Help

@ Place and answer a

call.

[BR =[)% (EEErEEEEEmENE A+ o e

IR

5| @

[System test Advanced Config.. | < Audio Moritor Conl

o |

Analog Parts (0]

Number to Call

a
e
2. Call Control D]

<2 Previous

Ready

= Next

=
|=]

[EXM)
Humber to Call

Apply

Call Controltool - used ko sorligure, place, o answer cals In most test
siuations, you must place andfor answer a callin order to measure the
characteistics of a voice circuit

To configure and place a call:

(1) Make sure you have dore these things
12 Type in the Murber to Call

(3] Use the Audio Monitor Config button o select the signals you wart

o hear.
[#)Click the Apply button to place the call

More Info Call Control Tips

CYCEU 1B T e -0 =0 1T S 2 7] I |
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Run a measurement e AT Syt (g S )
H ] File Edit View Interface Measuiements Took Window Help -|® x|
or tool, and view the L
! EE=e 57 EEErFERFBROENK AocEH Maa i@y £
results. o P
[ssemesr 5] it B T | & Source - Destination
] —— 1 Source > Destinalion ->Source:
‘Audio Reference File Received Audio Fils

| \Progiam Files\Agient Teshnologiest Telegia VOT\Datah | Browse.... | [C:\Program Files'Agient TechnologiesTelegia VA T\Datah || Browse

¥ Prompt for overwrite

i Sait | &  adencedConip. | Augio Monior Config.._ |

larity (PSQM)

7 PsaM

™ Max FSOM
I Reference
¥ Feceived
I Time Cursar

Clarty meastrement - used to obtain obiective voice qualty scores
based on the adverse effects of distorlion. The primary measuiement

resultis PSOM:.

To run this test:
(1) Make sure you have done these thins
el i, G
[3] St the st [Start button
(4) Sez the primaty tesults [wmebackgmuna in the spreadsheet] to
Uuu:kly interpret the measurement

Mare Info Interpreting Clariy Resuks

4= Previous = HNewt
Ready & [F0) =T — - Y= ) TP —

6. Active Logl

VIEW and save the J:|£i= Edt Y,w Inteface. Minmm ook Wivdow D — =181x|

ol [ Duration:

log file created T —
during operation.

Delay Run # 1 Ved, Seprenber 08, 1999 03:33:58 PX

comtipuation
Shm,mmmm Tove | [P I Tt Tl VA T Ao e s s e
i . DEEERE

Rest &, 2000 12.07:05 PM " Configuration

ayus 2000 12:07.06 PM
=, 16 2000 12:07.07 Pht © Graph

€ Spreadsheet

User Message
Claie PAMG1 Rl 1 - T May 16, 2000 1207.50FM

Call Cariol Run 2 - Tue. Map 16, 2000 12:08.09 P
User Message = View.

User Messages

[Hessage [ Response
| Sourse port i cuorily on ook e & callbse ol bocr placed) Fum.. Yoo
ok 15 ok o e averen) . on

Log Reviewer - Clarity Run # 1 - Thu. September 8 . 1939 07:23:53 AM

mine configurations, and meastrement and tool events that have been
| FSOM .

I MaxPSBM  Loq Task bax shove.

I MinPSGM 5
I Reloronce maion by cfcking the Print buton
[ Received
I Tine Cursor

Masirize.

Loq Reviewer Tips
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Getting Started

Setting Up the VQT Undercradle

Setting up the
Undercradle

Setting Up the VQT Undercradle

If you purchased the Agilent Advisor with the VQT Undercradle, the Advisor is
shipped with the VQT application software installed on the hard drive. Refer to
First-Time Startup for Agilent Advisor later in this section.

If you previously purchased the Agilent Advisor and are now adding a VQT
Undercradle to your system, refer to the instructions in the Software Installation
Guide supplied with the Advisor software CD to install the application software.
Then use the Mainframe Features guide for instructions on how to connect the
Undercradle to your Advisor. (Be sure the Internet Advisor power switch is set to
Off before removing or installing Undercradles.)

After the hardware installation is completed, refer to Starting the VQT Application
section later in this chapter.

The analog signal acquisition
ports are located on the left side

of the chassis.

Note

Ground Connections

Make sure your Agilent Advisor software is Version 11.5 or higher.
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Setting Up the VAT Undercradle

First-time Startup for Agilent Advisor

The first time you turn on the Advisor with the software shipped from Agilent
Technologies, you are required to enter some basic information and configuration.
Simply respond to the prompts as they are displayed. Note the following;:

¢ When asked for your name and organization, type in the name of the primary
user and the organization for which he/she works. Note, however, that this
information is not used in later configuration or set up tasks - it is strictly for
record keeping purposes.

¢ A Certificate of Authenticity box prompts you for an authenticity number.
Enter the Microsoft Windows authenticity product ID# provided with the
mainframe.
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Getting Started

Starting the VOT Application

Start the software

By windows Update
4 gilent Advisor

=) Utities

Starting the VQT Application

To start the VQT application, use the Windows Start menu (see Note below). The
Welcome window provides access to testing overviews and the online Help. Once
you close the Welcome window, the Server Setup tool is displayed.

Pagieed | wulemstmgey | whewa ¥4

Wivlc ome 16 the

Telegra® VOT

ATM Analysis ¥

Frograms
Favorites
= Documents
Settings
2 Find

& Hep

ﬂ Bun...

» Literature

’_ Wiah Analysiz ¥ m Start VAT Servers
, 0 war
3
3

@, Log Off J23000 wINSSSE...
@ Shut Diown...

o e ey ’ P rem— |

b =

See an overview of voice quality
test procedures or access the online

Start the VAT Application Help for more extensive information.

from Windows.

2-8



Getting Started
Starting the VQT Application

Server Setup Tool

Using the Server Setup The Server Setup tool is the main access point into the VQT application. To use

tool. the VQT Undercradle as a standalone portable tester (versus part of a remote /
distributed voice quality test system), select ‘Local’ in the Server Selection lists,
select analog acquisition hardware, and click the START Client/Server
Connection(s) button.

Select ‘Local’ from the Server
Selection lists.

Select the acquisition hardware

this VT is using. You can also Click the START Client/Server
select the TaskList the VAT will Connection(s) button to open the
use. main VAT ‘client window’".

Note The first time you configure the Server Setup tool and open a ‘client window’, you

will be prompted for your PAMS and/or PSQM software license keys.
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Selecting and Configuring Ports

Selecting and Configuring Ports

Selecting and configuring ports is almost always the first step in real-time voice
quality testing with the VQT. This is done in the Port Setup tool.

You can open the Port
Setup Tool either from
the Interface pulldown
menu or by clicking the
Port Setup Tool icon.

Select the physical ports in the
upper portion of the view.

PN Test 2 1_Porl Setup | S, S [ [=]x]

File Edt View Inieface Measuements Tools Window Help _ (& %]

IEEIEE AT -3 LERD S A= N R e

Bl
— el
o Test -
[5ydten Tes © Pona (FeD) © Pora (FE0]
o r0
ol (g 5 .4 lil ‘_ @ PatB [FXQ]
o B
L |i| ) BortC (ERH)]
g DOEEM
© PoD (E8M) |i| © PotD [E&M)
E Foit £ Configuration (ESM] Port B Configuration [FX0]
Courtyy [United States =] || County [United States =
E Signaling Type [ 2:wire =l Signaling Type  [Loop-Start =
Line Impedance: [ Fis=600ohms Cp=0 Fip=0 - Line Impedance [ Rs=600ohms Cp=0 Rp=0 >
[: f h | i | wimit Loop Current 100 meé, | Limit Loap Current 100 mé |
on |gure_t .e electrica 0ff Hook To Dial Delay [T oecons =1 | | Off Hook To Disl Delay [2 seconds -
characteristics of each Addissing [omsmt =l | | NewkBssweinpederce [Tmome =]

of the selected ports.

B Ll

Part Setup tagl - used to select and canfigure the physical ports on which cals and subsequent measurements will bz made. Note: yau
sat up call and measuiement parameters in olher windows, Port sslection s tpically the first step in the Vaice Quality Test process

To select and configure ports:

(1) Select any twa parts. Far Call Ol and Answer Oniy testing, you will use anly ane of the parts.

(2) Set the confiauration parameters for the selected ports, then ciick the Apply buton,

Mow you can cannect the selected parts to the netwark.telephany ciicult yau intend ta test, and use the Call Contral toal to set up a call

tore Info Port Selection Tips
]| = Hew |
Fieady [ATRD] [ [65.0 dBm [ == B0 [-65.0 Bm
Note It is a good idea not to connect to the network until port parameters are set up

correctly. Failure to configure the ports prior to network connectivity might
adversely effect network operation.
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Connecting to the Device or System Under Test

Connecting the VQT to the device or system to be tested is relatively simple once
you remember the VQT’s basic test assumption - voice quality is tested end-to-end
from the perspective of the human talker and listener. In many test situations, the
VQT replaces the telephones at both ends of the connection so that you can place
a call from one port through a telephony network (VolP, PSTN, etc.) to the other.

=

=

s - p—

=,

Telephony Metwaork ,g:f-;l
i
[ et
f;%‘_-h—_—_fsff
i
i

The VQT's ports take the place of the RN i
two end-points of a single telephone "\'-b.ﬁ__ﬁ !_,;._=-_f:."’/
conversation. Rl
& 0 Fel
-
B @ F=0
CoELM
Iil
DaEkM
Telephony Interfaces on the left side of @
the VAT Undercradle.
Note This equipment must not be connected to the telephone network unless it is

connected through protective circuitry that is registered pursuant to Part 68 of
the Federal Communications Commission rules.
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Connecting to the Device or System Under Test

FXO/FXS Connections

The diagram below shows an end-to-end connection between FXO ports A/ B of
the VQT and telephony/network device(s) that supports the FXS interface. You
need to use one custom Agilent Technologies RJ-11 cable to ensure the VQT
communicates properly with the telephone network. You can use an additional
'off-the-shelf' RJ-11 cable and coupler to extend the cable length for 'Loop Start'
operation. However, because of the way off-the-shelf cables can be wired, you
must use one and only one Agilent custom RJ-11 cable for each port connection
for 'Ground Start' operation. See the online Help for FXO wiring and pinouts and
for more information about FXO connections in general.

The VQT provides for end-to-end testing regardless of the port used. In other
words, you can place calls from an FXO port to an E&M port if the situation
requires it.

Custom Agilent RJ-11 Cables
(part number 5065-1140)

- 6 pin slots / 4 conductors

- Twisted cable for noise reduction

Telephony

Telephony device or system under test.

Note

Interface Ports
on the left side
of the VAT
Undercradle.

Make sure to configure port parameters correctly prior to connecting to the
network. Failure to configure the ports prior to network connectivity might
adversely effect network operation.
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Connecting to the Device or System Under Test

E&M Connections

E&M connections can be as simple as plugging the RJ-45 connector into the E&M
port on the device/system under test, or as complex as connecting individual wires
to punch-down blocks. The illustration below shows a common end-to-end E&M
connection. Depending on the standards document to which you refer, there are
several terms that can be used to describe which side of the E&M link the VQT is
connected. As shown, the VQT is thought of as being on the 'PBX', "Trunk Circuit',
or 'Customer Installation' side of the link. See the online Help for descriptions of
pinouts and wiring for Agilent's E&M cables and connectors.

Custom Agilent RJ-45 Cables
(part number 5065-0452)

- 8 pin slots / 8 conductors

- Twisted cable for noise reduction

Telephony device or
system under test.

Note

Telephony Interface
Ports on the left side
of the VAT
Undercradle.

Channel Equipment / Channel Bank <@ PBX
Signaling Circuit ~ ~e@@——4m> Trunk Circuit
Network ~a—dg@ Customer Installation

Make sure to configure port parameters correctly prior to connecting to the
network. Failure to configure the ports prior to network connectivity might
adversely effect network operation.
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Connecting to the Device or System Under Test

Ground Connections

The VQT Undercradle is equipped with several electrical grounding options that
increase the reliability of its operation and ensure compliance with domestic and
international telecommunication and safety standards. To utilize these grounding
options, use the switch and terminal block faceplate installed on the left side of
the VQT Undercradle. Refer to the procedures on the following pages about the
three different grounding options that are available for the VQT Undercradle.

Terminal block connectors

Switch 1 Switch 2

Telephony Interface Ports

Note To assure that your physical Ground Connection Switch configuration matches the
VQT software configuration, make sure that you selected the correct signaling
type in the VQT Port Setup tool.
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Getting Started

Connecting to the Device or System Under Test

The following table shows the four possible switch setting combinations:

Switch 1

Switch 2

Function

upP

upP

Earth Ground: The VQT Undercradle is
Telecommunications Network Voltage
(TNV) grounded via the terminal block
connector. Attach one end of the
ground cable (Part number J3953-
61604) to the terminal block and the
other end to a reliable earth ground.

upP

DOWN

Chassis Ground: The VQT Undercradle
is TNV grounded via the ground wire in
the power cable (no extra cable
connection is needed).

DOWN

upP

TNV Ground (Internally isolated).

DOWN

DOWN

TNV Ground (Internally isolated).

Connector screws

Switch 1

Terminal block Switch 2
connectors
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Getting Started

Connecting to the Device or System Under Test

To ground the VQT Undercradle to ‘true earth ground’, perform the following:

1 Attach the supplied cable (J3953-61604) to one of the terminal block
connectors.

2 Tighten the connector screw to hold it in place.

3 Connect the other end of the cable to ‘earth ground’ (usually provided by a
metallic rod or pipe driven into the earth.)

4 Set the switches as shown in the table above.

To ground the VQT Undercradle via the ground wire in the power cable (Chassis
Ground), set the switches as shown in the table above. The VQT is shipped with
this configuration as the default connection because, in most cases, the ‘Chassis
Ground’ provides adequate grounding and reliable operation.

As mentioned previously, in most test situations, the ‘chassis ground’ setting is
adequate. In some situations, such as Scandinavian countries that use I'T power
systems or if equipment is a large distance from the grounding source, the ‘Earth
Ground’ setting is required. “TNV Ground’ (internally isolated) should be used for
FXO loop start operations. It is possible for the equipment to be functional under
a specific configuration, but not conform to safety standards.
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Connecting to the Device or System Under Test

Refer to the table below to determine the correct switch settings for your

situation.
Switch FXO0 Loop FXO Ground E&M FXO Loop FXO Loop FX0
Modes Start Only Start Only Only Start [FX0 Start/E&M | Ground
Ground Start/E&M
Start
Earth Functional: Yes F: Yes F: Yes F: Yes F: Yes F: Yes
Ground Safety: No S: Yes S: Yes S: Yes S: Yes S: Yes
Chassis Functional: Yes F: Depends on F: Depends F: Depends on F: Depends F: Depends
Ground Safety: No ground quality on ground ground quality on ground on ground
S: Not all quality $: Not all quality quality
countries S: Not all countries S: Not all S: Not all
countries countries countries
TNV Functional: Yes F: No F: No F: No F: No F: No
Ground Safety: Yes
(Internally
isolated)
Note The Chassis Ground switch mode might be too noisy and a differential voltage

from 'Earth Ground’ might interfere with the test signal. To elevate this condition
run a wire to ‘Earth Ground’.
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Connecting to the Device or System Under Test

Test Environment Examples

The VQT can be used in a wide range of test situations. Two examples of the
system under test are shown below. For illustrational purposes the examples
below show the telephony interface plate in a vertical position, note that on the
VQT Undercradle the telephony interfaces are horizontal. Refer to the online Help
for several other examples, particularly thos used in a multi-tester environment.

FOA

Single Device Testing

Call is placed from one VQT port to
another through a single telephony device.

This connection scenario is used to test
the performance of the device in isolation
(i.e. no effects from traffic load, system

noise, etc.). .
! ] ) Router, switch, gateway, PBX, etc.
Often, several devices are linked together DOELH
via an ‘ideal’ network to test
interoperability.

Integrated VolP/PSTN Testing

Gateway or Router

Call is placed from one VQT port to
the other through an integrated
system. This could be an
operational network or a test bed
in a development lab.

This connection scenario is often
used to test multi-vendor

FXS

interoperability, troubleshoot & @ 0
problems, and evaluate voice
guality in a dynamic traffic load
environment. B @ Fx0
Integrated VolP/PSTN network C @ E&hd
o DeERM
G m
RJ-11 Wall Jack
(@)
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Select the calling port, type
in the destination telephone
number, and set other
aspects of call setup and
termination.

Getting Started
Placing and Answering a Call

Placing and Answering a Call

Once you have selected and configured the physical ports, and connected the VQT
to the device or system under test, you need to establish the test circuit. That is,
you need to place and answer a call from one VQT port to the other.

Use the Telephone Book to access
telephone numbers you will use often.

gilent TechnolodN\g TeleoRNQT - [System test: 2. Call Contioll |
onts Iools Window Help =8|
RSTEFFEENEDNE £ syl D
——olx

NG

"iz‘

~
. P ancedCoriig . | @ Audo Monior Canfi_ |

Analog Ports [EXM)
Lo

[c_|=
[0 _|=

(0l TelephoneBook

Analog Parts [FX0]
’7 B

Mumber to Call Humber to Call

[a¥E
e |=

% 2 Call Control L]

Monitor the status of the call
in the status indicators and
the status bar of the
application.

Note

Apply

Cll Conirol tool - used to configure, place, or answier calls. In most test
situations, you must place and/or answer a call in orde to measure the
characteristics of & vaice circul.

To configure and place a call

(1) Make sure you have done thess things.

(2) Type in the Hurber to Cal

(3] Uss the Audio Mantar Config button to select the signias you want
tahear

(4 Click the Aply button to place the <all

Mare Infa Call Control Tipz
& Provious | <
Ready e [67.8dBm -l SEE [-67.7 dBm

Not only can you test end-to-end voice quality with the VQT (port-to-port through
the system under test), you can perform tests that are call-only or answer-only.
See the online Help for details.
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Running Measurements or Tools

With a telephony circuit established between two VQT ports, you can now run any
of the VQT’s voice quality measurements or testing tools.

Configure the direction
and path of test signals,

and other measurement- SRR N -
specific parameters. EERE IR T LI LT = L e

Note: these parameters Sl IS o Confin Audio Path

are set ind8p8ndent Uf Igwem = = i'.;—: ’—A“d‘u Sare W & Source - Destination

the port that originates or dudobesivaion  [PanB@I " Souos > Destinaion - Soucs

answers the call. NSRS e r—

4. Clarity (PSQM)

Start the measurement.

Examine test results in

IC “Program Files\Agilent Technologiesi\T elegra VRIT\Datah - Browse IC SProgram Files\Agilent TechnologieshT elegra YO TVDatah | Browse

¥ Prompt for ovenwrite

T T e Adwanced Config | @ augioMonitor Corfig.. |

¥ PsoM

™ Max PSOM
¥ Reference
¥ Received

I~ Time Cursor

Claity measurement - used to eblain obiective vaice qually scores
based on the adverse sffects of distattion. The primary measurement

result is PO+,

Ta run this test:

[1] Make sure you have done these things

(2] Configure the PS0M parameters sbove

(3] Start the test (Stait bulton above),

[4] See the primary resuls fwhite background in the spreadsheet] to
quickly interpret the measurement.

both graphical and pocis e i Bl
spreadsheet formats. :

Important pass/fail results &) DR

are highlighted in the EE) &I | [wodn [ m=smmEro s
spreadsheet.

Note Whether a device or system under test ‘passes’ or ‘fails’ a particular measurement

depends entirely on how you have the measurement configured. You set test
criteria that match your own test situation.
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Viewing and Saving Log Files

After a set of measurements have been run, you can view a log of the test session,
save the log to file, and review the log at a later date.

clegraVQT - [System Test: 6. Active Log]

e Edt View Intefface Messwemenis Ieok Window Help

R T LEE T I

\7'415‘

Duration:

olx

For each set up,
measurement, or tool
task performed during a
test session,
configuration information
and measurement results
are automatically logged.
View these logs during
test sessions or
immediately after with
the Active Log viewer. To
save this logged data to
file, use the options in the
File menu.

To open saved logs and
review them, again use the
options in the File menu.
The Log Reviewer is used to
select and open individual
parts of the saved log.

Active Log y

00:00:12

[

Delay Run # 1 Ved, September 08,

Configuration
Source Port:
Destination Port:
Source Port Monitor:
Dest FPort Monitor:
Zgurce Port Direction:
REpeatHode:

GraphType:
ShowMaxThreshold:
ShowMinThreshold:
ShouDelay:
RepeatCount:
PredverageCycles:
Amplitude:
HLFOrder :
MaxThresh:

Log Reviewer

Log File:

1999 03:33:58 PH

Port i ([FXO)
Port B ([FZO)
Off

Receive
Found Trip
il

1
True
True
True
5

4
-10.0
iz
150.0

Log Camments:

lE “WProgram Fileshagilent Technologies\Telegra YO T\Data\LogiAnaloghtest_five.lo

Browse ... |

Delay and Clarity measurements made at test lab XYZ on May
16, 2000,

Log Task:

:

Port Setup Run #1 - Tue, May 16, 2000 12:0218 PM
Auto Tasker Run# 1 - Tue, Map 16, 2000 12:07:05 P
Port Setup Run # 2 - Tue, May 16, 2000 12:07:06 PM
Call Control Fun # 1 - Tue May 162000 12:07:07 Pk

Delay Aun #7 - Tue, May 16, 2000 12:07:38 PM

User Message

Clarity (PAMS] Run #1 - Tue, May 16, 2000 12:07:50 P
Call Control Run # 2 - Tue, May 168, 2000 12:08:03 PM
User Message

User Messages

Display Element

-

" Configuration
© Graph
 Spreadshest

»
ko) [eass N —

= Wigw...

Message

‘ Response

Source port iz curently on-hook [i.e. A call has nat been plac

Log Reviewer - used to eramine configurations, and measurement and tool events that have been

zaved in a log file.

To look at a saved log file:

(1) Highlight an event in the Log Task box above.
[2) Select the Display Element.

[3) Click the View button.

You can print displayed information by clicking the Print button.

More Info

Cloze

Destination port is currently onchook (ie. & call has nat been answered). .

Yes
Yes

ed] Runa..

Log Feviewer Tips
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Finding More Information

To learn more about voice quality testing with Agilent Technologies’ VQT, please
use the following resources.

Multi-mode Embedded Help System

The VQT is equipped with a modal embedded Help system that tells you how to
use the VQT, how to interpret measurements, and about voice quality testing
concepts in general. You can access the Help system in two ways:

¢ From the lower right corner of each measurement, tool, or dialog box.

I Raceived
™ Time Cursar

Basic information about the
measurement or tool is available to you
as you use it.

Maximize...

m Clarity measurement - used to ohtain objective voice quality scores
based on the adverse effects of distortion. The primary measurement
] value is PSOM which cornelate closely with MOS scores.
‘ m To run this test:
[1] Make sure vou have done these things,
. . [2] Configure the PSOM parameters above.
If you need more detail on the subject at (3] Star the test {Start bulton above]
. . 1 [4) See M aximum Exceeded in spreadsheet for quick evaluation of test
hand, you can access the main Help via the —
i S
M ore |nf0 hyperll nk More Info Interpreting Clarity Results

cEgE T RN dEm [ | m s [ [B DD [eE0dem [ ]

You can change the content of the
embedded Help to testing tips and
interpretive information by clicking this
hyperlink.
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Help

LCaontents
Index .

Embedded Help Mode

From the Help menu in the VQT Application.

Getting Started
Finding More Information

Open the Help from the Help
menu. You can also control
the content of the embedded
Help system wide.

E? Agilent Technologies YQT Dnline I

o - & b

Hide Bich Frint  Dptians

Common Web browser
functions are available.

You can navigate through the main Help
using the table of contents or index.

Corterts | Index | Search |

Telegra®VQT

([ irtrocuction to vaT
Introductio

Howy to Test Voice Quality

What is Yoice Quality?

Qj Woice Guality Testing Concepts

Welcome...
AboutWOT ..

QT Glozsary

Q Configuring the YaT

Q Selecting and Configuring Ports
Q Connecting the WaT

What is the WQT
Application?

How Doeg the vQT

Q Placing and Ansywering a Call
Work?

Making Messurements
K& QT Test Tools
Q Automating Yoice Qualty Testing

tQJ\r’mce Quality
Q Cperation and Troubleshooting Tips

Defined

‘tﬂ‘}j\/m:e Cluality
Testing Concepts

Continue with:
How to Test Yoice

Quality with the VOT

See Also:

Welcome to Agilent Technologies' Yoice Quality Tester (wQT). With this
product, you can evaluate the quality and characteristics of analog voice
signals, patticularly those caried on packet networks

\tﬂ\memretmu WOT Measurement Results

El

Voice/Fax White Papers and Application Notes

Agilent Technologies has published several white papers and application notes on
subjects such as Voice over IP, Fax Technology Testing, Voice Quality Testing, and
so on. Additional technology-based documents are published regularly. Please
contact your Agilent representative to learn how to obtain these valuable
publications.
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¢ Placing/Answering a Call, Sending Test Signals, page 3-3
¢ Measuring Delay and Clarity, page 3-12
¢ Measuring Echo and Verifying Echo Cancellation, page 3-17

Sample Tests



To learn more...

Note

Sample Tests

This chapter provides three examples of how to use the Telegra®VQT
Application to test voice quality on individual devices or integrated
systems. The following examples are designed to demonstrate common
test techniques and to familiarize you with the use of this powerful
tool:

¢ Placing a Call and Transmitting Test Signals - this sample test shows
you the basics of setting up and placing a call, configuring the audio
monitor options so you can hear the test signals as they are
transmitted and received, and setting up and running tools that
transmit audio onto the device or system under test.

¢ Measuring Delay and Clarity - this sample test shows you how to set
up and run two of the most important voice quality measurements.
It will build on the basic information provided in the first sample
test.

¢ Measuring Echo and Echo Canceller Performance - this sample test
shows you how to set up and run the Echo-PACE measurement to
characterize echo on an analog tail circuit.

You can adapt what you learn here for your own unique test situations.

Each measurement and tool contains basic usage information and
interpretive/testing tips in the embedded Help window. You can also
easily access the main online Help from either the Help menu or from
the More Info link within the embedded Help.

Throughout the examples in this chapter, you are shown how to
navigate the user interface using the TaskList Navigator. However,
when using the VQT application with the VQT Undercradle, the
TaskList Navigator tool is not visible when you first start the VQT
application. To display the TaskList Navigator and access the
TaskLists, select TaskList | Navigator from the View menu.

The following examples show how you would use a single, locally
controlled Agilent Advisor (with undercradle) to test voice quality in a
number of situations. These examples can be adapted to remote /
distributed voice quality testing. To learn more, and to see examples of
this mode of operation, please refer to the Remote / Distributed Voice
Quality Testing Getting Started Guide or contact your Agilent sales
representative.
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Note

Sample Tests
Placing/Answering a Call, Sending Test Signals

Placing/Answering a Call, Sending Test Signals

This example demonstrates the processes that are fundamental to voice quality
testing with the Telegra®R and Telegra®VQT Application - that is, the real-time
testing concepts of call placement and audible signal verification. You will need to
understand these techniques regardless of the other measurements you intend to
run or the systems you intend to test. Specifically, this sample test shows you how
to:

¢ (Connect to the device or system under test.

¢ Select and configure the physical ports the VQT will use.

e (Configure, place, and answer a call to set up the test circuit.

¢ Run the Tone Generator to verify connectivity.

¢ Terminate the call.

¢ Examine and save the log file that is automatically created during the test run.

To begin this test scenario, you need to have set up and powered on the Agilent
Advisor, launched the Telegra®VQT Application, and configured the Server Setup
tool. See chapter 2 for more information.

Connecting, placing the call, and running measurements or tools are the most
fundamental of VQT processes. You can adapt this example to your unique testing
needs.
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Sample Tests

Placing/Answering a Call, Sending Test Signals

@ In the TaskList Navigator, select the TaskList called ‘Connectivity Test'.
The list shown below will be loaded and the Port Setup tool (the first item
in the list) will be opened.

Note: each step of this test is shown in the TaskList. To go to each
measurement or tool, simply click on each ‘task’ in the order shown.

logies Telegra¥@T - [Connectivity Test: 1. Port Setup] |_[5]x]
J File Edit Mie|s Inteface Measurements Tools ‘window Help =1 x|
EEREE EEEEL 143 140 LT B e
ojx| E ~ Select Port
4 @ Pl
IConnactwlty Test j © Fots (20]
E @ FX0
][ I
C @ E i
. D " Port C [E&M, m " Part C[E&M)
DOEL
" Fort / (E3M) Ii " Port D [E#M)
Configuration [FX0] —Port B Configuration [F<0]
IUnitad States ﬂ Country IUmitad States ﬂ
Signaling Type ILooprStalt j Signaling Type ILDDD'Stﬁﬂ ﬂ
Line Impedance U Fis=5000hms Cp=0 Rip=0 =] | | Line Impedance [u Rs=B00chms Cp=0 Fip=0 =l
Limit Loop Curent [ 100 me =l Limit Loop Current [100ma =l
0ff Hook To Dial Delay |2 seconds hi Off Hook To Dial Delay |2 seconds hi
Metwork P 4ance Impedance IU 00 ahms - Network Balance Impedance IU BO0 ahms -
ol
Port Setup tool - used to select and configure the physical ports on which call: and subsequent measurements are made. Mote: you set up
call and measurement p uzing other toolz. Port selection is typically the first step in the Woice Quality Test process .
To zelect and configure ports:
1) Select any bwa parts. For Call Only and Answer Only testing, pau will use only ane of the ports.
[2) Set the confiquration parameters for the selected ports, then click the Apply button,
Mow you can connect the selected ports to the network/telephony cincuit you intend ta test, and use the Call Contral tool to set up a call.
tore Info Port Setup Tips
4= Fievious |
Fieady ARO[ |0 = = EFO| —
Notice that Ports A and B are selected (the FXO ports). Also The embedded online Help provides setup information
note that you can configure the electrical characteristics of and access to other related online documentation.
the ports. For this example, these selections and default Note: all of the VOT's windows contain embedded Help
configurations can be left as they are. to assist you in performing your testing tasks.




Look in the online Help for connection diagrams.
The connection you use depends on whether you
are testing an individual device or a system. For
this example, you will need a connection that
allows the VQT to place a call from one port and
answer it on the other.

Answering Port

Help

Sample Tests
Placing/Answering a Call, Sending Test Signals

Telephony Network

(test lab, deployed VolP

Calling Port network, PSTN, etc.)

port A
VaT
port B

FXS Connections
(wall sockets, connections on
gateways/routers/PBXs, etc.)

Lontents |
Index ...
m E‘_’ Agilent Technologies ¥QT Online Documentation
_ Ry <5 o1
welcome. .. Hide Back Print  Options
About VAT, =

Contents |Index I Search I

Configuring the WaT
> Selecting and Configuring Ports
([ connecting the vaT
Overview
X0 Connections
~ |#] E&M Connections
Flacing and Answeting & Call
Making Measurements
QT Test Tools
Automating Yoice Qualty Testing
Operation and Troukleshooting Tios

FX0 Connections

‘fou often use FXO connections when you want the VQT to emulate the
telephone set’ ends of the connection. That is, you are usually calling from
one port to the other through a central office, voice-over-packet device
(gateway, router, etc.), or combination thereof. The diagram below shows how
the QT is connected in an FXO/FXS environment.

F¥0 and FXS constitute a two wire interface found primarily in North America
(see Adapters for non-MNorth American operation). Typically, the FA0 connector
iz an RJ-11, 6 pin / 4 conductor connector, used in both individual consumer
and telephany senice provider environments.

Custom Agilent RJ-11 Cables
(part number 5065-1140)

* B pin slots /4 conductors

= Twisted cable for noise reduction

Telephony device or
systern under test

N

Telephony

Note: you can open this Help topic from a link
in the embedded Help of the Port Setup tool.

You can also access FXO cable wiring and
pinout diagrams from this Help topic.
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Sample Tests
Placing/Answering a Call, Sending Test Signals

@ Open the Call Control tool
to set up and place the
call through the circuit
you intend to test.

Type the telephone number you want to call into the box
associated with the port that will place the call. In this
example, Port A is placing the call. Remember, the number
you type in is the one to which Port B is connected.

Agilent Technologies Telegra ¥OT [Analog) - [Connectivity Test: 2. Call C|

tral] [_[5]

Tl Eile Edit Wiew [nterface Measurements Tools ‘window Help

=151 x|
[FEfER&? EEFrFEBrFBEME] L L ¢ msa i DBy £
EE|
[Correcty Tos = . &% Advanced | fig <% Audio Monior Config.._ | Ul Telephone Book

Analog Parts (FX0) Analog Ports [E&M]
D g Number ta Call Qe Mumber to Call
[ & 4|m[Ez5-123] ¢ |=
s /e

Apply

I Call Control tool - used to configure, place, or answer calls. In most test
situations, you must place and/or answer a callin order to measure the
I characteristics of a voice circuit
To configure and place a call:
(1) Make sure you have done these things.
(2] Type in the Humber to Cal
I (3] Use the Audio Moritor Config buttan to select the signals you want
hear.
I (4] Click the Apply button to placs the call
I More Info Call Control Tips
<& Previous
Ready A (FX0) N\ | m— - - A [ —/1
Select the port you want to monitor Click the Apply button to place the call from Port A

(in this case Port A). Then click the to Port B. Once the call is connected, the telephone

Audio Manitor Config button and set icons in the Analog Ports portion of the Call Control

the parameter to ‘Transmit AND tool will go ‘off-hook’, and the call status will be
Receive’. These two settings allow shown in the status indicators.

you to hear the dial tone, the DTMF
dialing, and ringing.
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Sample Tests
Placing/Answering a Call, Sending Test Signals

Select the next task in the
TaskList (Tone Generator).
You will use this tool to verify
that you have connectivity
from port A to port B.

Set the Audio Monitor for Port A ‘None” and
Port B ‘Receive’. This is so you will hear only
the tone received at Port B.

Audio Monitor Configuration

Enable Tone Generator for
port A, and set tone
configuration parameters.

Start transmitting
the tone onto the
selected port.
When you hear the
tone, you know
that Port B is
receiving it
because of the
way you
configured the
Audio Monitor.
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Sample Tests
Placing/Answering a Call, Sending Test Signals

@ Select the fourth task in the TaskList (the
second Tone Generator), disable Port A
and enable Port B. Similar to the last set of
steps, set the Audio Monitor for Port A to
‘Receive’ and Port B to ‘None’. This is so you
will hear only the tone received at Port A.

lent Technologies Telegra VAT - [Tone Generator]

FEile Edit Miew Intefface Measwements Tooks ‘window Help
EERE R T LR = e e
Blx

i [F40) Port B (F<0)
IEnnneclMtyTesl =l l I Enatle [% Enable
Frequency Level Frequency Level
1004 Hz 10 dBm mna Hz 10 dBm

Start € Audio Moniter Canfig.
‘- ‘7 generste tones [i e sine waves] onta

“uant the tone
Audio Monitor Configuration x|
— Port & [F<0] The Audio Monitar Configuration dialog box iz uzed ta select the
W T signal(s] that will be audible during call set up, measurements. and audio
tool uzage. For each of the selected parts, you can maritor the follawing
0l sighalz of signal combinations:
" Mone %
Transmit AMD Receive
~ Part B [F<0) Mone
= Transmit Hote: you can set the Audio Monitor Configuration parameters
" Receive independently for each of the tools or measurements for whish it is
" Transmit 4MD Feceive avaialz
' None Mare Infg Configuration Tips
OK. I Cancel Hestore Defaults
Start transmitting the tone from Port B. Up to this point, you have placed a call between Ports A and B, and
When you hear the tone, you will know that used the Tone Generator to verify a good connection in both
you have connectivity between Port B and directions between these ports. You could now run a series of
Port A because of the way the Audio measurements to test aspects of this voice circuit. However, the
Monitor is configured. next several steps show you how to disconnect the call, and how to

view and save a log of this session. The remainder of this chapter
provides examples of setting up and running measurements.
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Sample Tests
Placing/Answering a Call, Sending Test Signals

@ To disconnect the call, go to the second Call Control tool in
the TaskList Navigator. Click each of the telephone icons to
select them for hang-up. Notice that the handsets are ‘off-
hook’ indicating that the call is still in progress, but the
background color turns yellow. Click the Apply button to
hang up both ends of the connection.

ilent Technolagics Telegra VAT (Analog) - [Connectivity Test: 7. Call
Fle Edit Yiew |nterface Measwiements Lools Window Help

EEEE E RN T-da- 14 LT A=l e e

=181 x]

olx|
[Carnecty Tes = . L2 e e e el e | 0 Tcpione oo,
Analog Pats /) ——————— An g Pats [EBM)—————————
B Number to Call B Humber to Call
[a#|= =
le

Call Contral tool - used to configure, place, or answer calls. In most test
situalions, you must place and/or answer 3 callin order to measuie the
characteristics of a vaice circut

To configure and place a call
(1) Make sure yau have done these things.

{2) Type in the Humber to Cal

[3) Use the Audio Montar Canfig bulton ta select the signals you want
to hear,

{4) Click the Apoly button to place the call

More Infe Call Contiel Tips
Port B Duration
<A Frevious = MNext
Ready & Fe0) | [67.8 dBm &= [ 2 Br0)| [67.8 dBm

Once you have finished testing, you can review a log of all
the set up, call, measurement, and tool tasks performed
during this session. This is covered on the next page.
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Sample Tests

Placing/Answering a Call, Sending Test Signals

Open the Active Log
viewer by selecting it
in the TaskList
Navigator.

P TelegraVQT - [C4

nectivity Test: 8. Active Log]

=] Fle Edt View Inte|ace Measuements Took Window

that was recorded in the log.

Help

You can scroll through the log to see setup and measurement
results. You can also click on the hypertext to open the
measurement or tool so that it shows the configuration and data

. BEH|

ETE

E7roE|2aalipBizn | 74

[ 8 Active Log 4

Save the log using the
Save Log option in the File
menu. The Save As dialog
will be displayed.

HP Voic| Quality Tester Log File (Version 1.00)
Feature| of ictive Log Viewer

Call Control Run # 1 Ued, September 08, 1993 03:12:53 FM

Configuration
Source Porc:
Destination Port:
Source Port Monitor:

Port k [FXO)
Port B [FXO)
Transmit and Receive

Dest Port Momitor: Off
Actiom: o
AnsverHtode: 1

Autoinswerifs: 1000
DialstringlistEntries: il
DialstringEnctryl:
DialstringEntryl:
DialstringEntry2:
DialstringEntryd:
DialstringEntryd:
DialstringEntrys:
DialstringEntrys:
DialstringEnctryi:

DialstringEntry8:

DialstringEntryd:

Selectedbialstring: o

Dialstring: 6835

CallingHunber :

CalledNutber: 6835

ToneCnTime: 100

ToneOf£Time: 100

implitude: -10.0

DTHFTwist : 0.0

PauseTime: 100

Results

Call Status: Connected

Start Time: 03:12:53 PN 09/08/1999
—— X | puration: 00:00:12
< Previous = [ id

A 4| | »
& (P | [65.0 dBm = = [ = [ (F40) (6831 [65.0 dBm
Save As HE
Seve n [ S5 Log = & A e [

Make sure the Save with CSV
option is checked so that graph
data will be available when you
view the log file later.

Default lng
test_F.log

File name: |Dalau\t

Save I
=l Cancel |

Save as lype: ILUg Files [*.log)

¥ Save with CS¥ [ Graph Data |

Comments:

Connectivity test results at ABC Co on September 8th]
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To open a saved log file, use
the File menu. Once you
select the log file and click
the Open button, the Log

Reviewer dialog will be

displayed.

Log File:

Sample Tests
Placing/Answering a Call, Sending Test Signals

IC:\Plogram Files\Agilent Technologiesh T elegra VR TAD atahLoghénalogitest_five.lo

Log Comments:

Browse .

Delay and Clarnity measurements made at test lab =2 on May
16, 2000,

Log Tazk:

Port Setup Aun #7 - Tue, Map 16, 2000 12:02:18 PM -
Auto Tasker Run #1 - Tue, May 16, 2000 12:07-05 P

Port Setup Run 8 2 - Tue, Map 16, 200012:07.06 PM

Call Control Fun #1 - Tue, bay 16, 2000 12-07:07 P

Delay Fun 81 - Tue, May 16, 2000 12.07.38 PM
User Message
Clarity [PAMS] Fun #7 - Tue, Map 16, 2000 12:07:50 PM

Select a task to view from the

saved test session.

Call Cantrol Fun # 2 - Tue, May 16, 2000 12:08:09 P
User Message

User Messages

Message
Source port iz currently on-hook, [i.e. 4 call has not be
Diestination poit is currently on-hook [i.e. & call hs

Log Reviewer - used to exam
saved in a log file.

To look at a 5
[1] Highlight &
(2) Select

(3] Cii=*

e

Log Reviewer - Clarity Run # 1 - Thu, September 8 . 1999 07:23:59 AM

Wiet...
= |

B

Dizplay Element

1 Configuration
" Graph
" Spreadsheet

Select the portion of the task
you want to view and click
the View button. Note:
graph data is available for
measurements only.

[ PsoM

I Max PSOM
™ Min PSOM
¥ Reference
¥ Received

™ Time Cursor

I aximize..
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Sample Tests

Measuring Delay and Clarity

Note

Measuring Delay and Clarity

This example builds on the last by showing you how to use the Delay and Clarity
measurements to gather basic voice quality information about the device or
system under test. These are the kinds of measurements you would use to
evaluate individual voice-over-packet devices or to test the quality exhibited by an
individual call within a larger system. Specifically, this sample test will:

¢ Show you how to measure the end-to-end delay of the system under test.
¢ Show you how to measure the voice clarity (using PSQM) of the system under
test.

Delay and Clarity are important voice quality metrics in voice-over-packet
environments and, therefore, are used in many testing situations.

For the purposes of this example, assume that you need to measure the delay and
clarity of a specific voice channel as shown at the beginning of the example on
page 3-3. You will place a call from one port to the other through a telephony
network or device, and transmit test signals end-to-end.

Please use the online Help to learn more about Clarity and Delay, general voice
quality test concepts and techniques, and the other measurements and tools
provided by the VQT.
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@ Load the TaskList called ‘System Test’
and then select and configure ports,
connect to the system under test, and
place a call from port A to port B, as
shown in the Sample Test on
page 3-3.

Agilent Technologies Telegra¥QT [Sys|

2 File Edit View Inteface Measurement/ Tools /dindow

Help

Open the Delay
measurement
(shown here).

Sample Tests
Measuring Delay and Clarity

Configure the measurement so that the
test signal will pass from port A to port
B, the measurement will be end-to-end,
and only one measurement will be run.
Also: open the Advanced Configuration
dialog to set measurement thresholds
consistent with your test criteria.

=181 x|

EEEE B4 LEET I

— Bl

System test A

5|

Audio Configuation

Audio Source | Port & (F<0)
BudioDest,  JPan B FX0) —J

=]

B

=/

uidin Path
' Source - Destination

‘ " Source -» Destination > Source

Flepeition:
& Singls

" Pepeat | time:s

" Continuous

1)

Measuring delay..

Delay Advanced C
teasurement Yindo
b

Start

Audio Manitor Canfia

figuration

Delay Window Size ISSEI 'I mg
[MLS Order) I1 3

—l=l=1=z=0 @ N

< Previous

Fieady

= Mest

Start the Delay measurement.
A status dialog box will be
displayed while the VAT
calculates the delay. Once

Pre-fwerage Cycles

Id_
|—1D dBm

Test Signal Amplitude

I aximum Delay Threshald 150 me
tdinimum Delay Threshold |2U— ms
Awerage Delay Threshold 100 ms
Loopback Delay/Blind Window IE— me

Repeat Interval

ID $EC

Cancel |

Bestore Defaults |

£ Summay
@ Last

I Delay
= Mag Theshold
Threshold

Use this dialog to configure how Delay is calculated and displayed. The
fallowing parameters can be configured:

Measurement Window
Delay Window Size
MLS Order
Fie-dverage Cycles
Test Signal Amplitude
Max Delay Threshold
Min Delay Threshald
Avg Delay Threshaold
Loopback Delay / Blind WWindow
Eepeat Interval

Note: default values provided are usually adequate. If vou change
these values and later want to restore the defaults, use the button
below.

Mare Info Conifig Tips

finished, the VQT displays
results in the graph and
spreadsheet (shown on the
next page).
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Sample Tests
Measuring Delay and Clarity

Note that in both the graph and in the spreadsheet,
the measured delay is just over 57 milliseconds.

This value is well below that which is perceptible to
listeners. Also note that no user defined thresholds
were exceeded.

lent Technologies Telegra¥QT - [System test: m‘m
Fle Edit View Inteface Measuements Took \wow\ Help

M E
=15l x|

(2R EEE 7 EEEERE

NNEDE A=l el -1 R

Blx
[System test =

\stion Audio Path Fepetitiont
L " Source - Destination 1% Singls
e | | £ Sowce-> Destinstion-> Sowee | | © Depeat 2 fimes
" Continuous

advancedConfig. | ¢ AugioMontor Config. |

3. Delay

ot (Normalized Cross-Correlation)

" Summary
& Last

I¥ Delay

I¥ Max Thisshold
¥ Min Thieshold

Maimize

[Last Delay me)

Maximum Delay ms]

<5 Previous | D New |

Fsady

One very important parameter to look at when evaluating
measurement results is the Correlate Timeout parameter. If
this field is red, it is highly likely that measurement results are
invalid. Correlation Timeouts can occur when excessive noise is
present on the line or when the call is unexpectedly
disconnected. In the example above, the measurement did not
timeout.

Dielay measurement - used to measure the ime it takes a test signal to
travel fram one VAT pott to the other [end-to-end delay] o fiom one port
to the other and looped back again (round trip delay].

To run this measurement:

(1) Make sure vou have done thess things

(2] Configure the Delay parameters above.

[3) Start the test [Start button above],

(4] See the primary r=sults (whits background in the spreadshest] to
quickly interpret the measwrement.

More Info Interpreting Delay Resuls
A 0] | [67.6 dém = B [ 67.8 dBm

With the call still connected, you could re-configure the Delay
measurement to test the delay in the other direction (Port B to
Port A), or for multiple automated runs to gather statistically
valid averages. It is often a good idea to run several Delay
measurements to thoroughly characterize the behavior of the
device or system you are testing.
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Sample Tests
Measuring Delay and Clarity

Configure the measurement so that the
test signal will pass from port A to port
B and the measurement will be end-to-
end.

Also: open the Advanced Configuration
dialog to set measurement thresholds
consistent with your test criteria.

@ Open the Clarity measurement from
the TaskList.

Edt View Interlace Measwement/ Tools Window Help S =18 x|
EFIR R/ LD =l - R
Blx|

Audio Configuration— Audio Path
’7 F-‘ Source - Destination

[system test

F>0] |

Audio Destination [Pon B (R0 —/

Audio Reference File

Audio Source Por
o

£ Saurce > Destination ->Saurce

Recaived Audio File
J £ Frogram Files\Agient Technolagies\T clegra VI T\Data | Browse

¥ Frompt far overwrite

| @ AugioMonior Config

[\ Program Files\Agient Technologies\Telegra VOT'Dats| | Browss

o Statt | 2 tdvanced Config

¥ PSOM

™ MaxPSGM
I~ Min PSOM
¥ Feference
~ Received

s

Running Clanity

Playing/recording test speech sample...

Clarity Advanced Configuration [PSQM) [ %]

B
I Send/Receive Signal Carrelation Usze this dwfalog ta configure how Clarity [PSOM] iz calculated and displaped.
& Corrslation \Window Length |20 s The following parameters can be configured:

Send/Receive Signal Corelation

€ KnownDelay  [100 ms Carelation “indow Lenath
Enown Delay

Humber of Training Cycles
. 0- Aeverage PSOM Threshold
Mumber of Training Cycles |2 Masimurm PSUM Threshold
Outligrs Threshold

e B =]
= ]

Mawimurn PSEM Threshold IE
- Note: default values provided are usually adequate. To restore defaults, use
<5 Previous | = Nest | Outliers Threshald [%] |5 the buttan below.
Fieady Awg PSOM Threshald |3 More [nfo Confiquration Tips

@ Start the Clarity measurement. A
status dialog box will be displayed
while the VAT transmits the voice
sample and calculates PSAM. Once
this is finished, the VAT displays
results in the graph and the
spreadsheet (shown on the next page).

Cancel Restore Defaults
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Sample Tests
Measuring Delay and Clarity

Notice that, while the user configured Maximum
PSQM Threshold was exceeded and the Maximum
PSQM was 7.04 (generally not very good), the
Average PSOM was just above 1.2. This prabably
indicates a good quality voice signal with short
periods of perceptible distortion.

The large but narrow PSAM spike might indicate
packet loss or some other isolated noise burst that
distorted the voice signal for a short period of time.

\ - =1=]

e Edit View Inteface Measwements Took Windo\ Help -8 x]
PELY A

udin Configura) "Audn Path

udio Source @ Source - Destination

€ Source > Destination ->Source

T ] )

4. Clarity (PSQM)

!

¥ PsOM

I~ Max PSOM Thiesh
IV Reference

¥ Recsived

I~ Time Cursor

Marimize

L
=

Claity [PSM) measuement - used ta oblain objeclive voice qualiy
scores based on the adverss effects of distonion. The primary
measurement resul i PSOM .

g PSOM Thieshal Max P
Qs ) a1 ffPson st Devin | e sy o s i
Fatnold V05 i e e
T i e
m More Info Interpreting Clarity [PSOM] Results
& Previous | D Hew |
javascript: Help.Click() [ R0 | [G7adEm [ N___1 &= | = [BF<0]] [ 662 diim
Notice that the Correlation Timeout parameter shows Notice the delay value of just over
‘No'. This indicates that the Clarity measurement 97 milliseconds. This is consistent
received the distorted test signal and was able to with the Delay measurement
correlate it with the original test signal. result earlier in this test sequence.

This indicates, at first glance, a
relatively stable system.

Again, with the call still connected, you
could re-configure the measurement to test

clarity from Port B to Port A, or you could (8) When you finish testing, hang up the call as shown in the Sample Test
use the Clarity Trend measurement to run that starts on page 3-3. You can also view and save a log of the
repeated tests to see how clarity varies measurement run (also described in the last Sample Test).

over time.
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Sample Tests
Measuring Echo and Verifying Echo Cancellation

Measuring Echo and Verifying Echo Cancellation

This example demonstrates how to use the Echo-PACE measurement to
characterize echo on an existing telephony tail circuit. This example describes
one of two important test capabilities provided by the Echo-PACE measurement.
The other test capability, which involves testing echo canceller performance
directly with controllable simulated echo, is described briefly at the end of this
example. Specifically, this sample test will:

¢ Briefly describe an environment in which this measurement can be used.
¢ Show how to set up the VQT to measure existing echo.
¢ Describe how to read and interpret measurement results.

To set the stage for this example, consider the following illustration. A telephone
call can be made between two telephones separated by some type of combined
Public Switched Telephone Network (PSTN) and Voice-over-IP (VoIP) network.
The only detail of the network that is important to this example is that there is an
analog component and a VoIP component.

PBX PBX

Local Tail Circuit Remote Caller

Combined PSTN/VoIP Network

The ‘remote caller’ has complained of excessive echo when she calls telephones
on a particular local loop. Because of known characteristics of traditional PSTN
circuits and how VoIP circuits interact with them, it can be assumed that the echo
experienced by the remote caller originates from the local tail circuit. In
particular, echo is often caused when a four-wire interface such as E&M is
converted to a two-wire interface such as FXO. (Refer to the online Help for more
information on this subject.) Using the Echo-PACE measurement, you can
measure this echo and obtain objective metrics related to just how annoying or
disruptive it is.
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Sample Tests
Measuring Echo and Verifying Echo Cancellation

The following illustration shows conceptually how you would connect the VQT to
measure the echo produced by the local tail circuit and experienced by the
remote caller.

Local Tail Circuit

VolP Gateway or Router

VAT Analog Ports

Port C (E&M) is connected to a gateway, router, or PBX that provides calling
access to the local tail circuit. The end of the local tail circuit is connected to Port
A (FXO). This connection scheme is important because the port what will detect
the echo needs to be connected such that echo potentially originating between
the gateway or router and the port does not dominate the measurement. Once you
make the physical connection shown above, you will place a call from one port to
the other to establish the circuit under test.

Note Please refer to the VQT’s online Help for more detail on echo, echo cancellation,
and the Echo-PACE and Echo-DTalk measurements.

3-18



Sample Tests
Measuring Echo and Verifying Echo Cancellation

Load the TaskList called ‘Echo Test'.
This TaskList is designed to evaluate
echo and echo canceller performance.
However, Echo-PACE can be part of a
more comprehensive TaskList
containing Clarity, Delay, or any of
the other VAT measurements.

ilent Technologies Telegra YQT [Ang

o) - [Echo Test: 1. Port Setup]

Notice the configuration in the Port
Setup tool: Port C (E&M) and Port A
(FXO0) are selected. You will use Port
C as the Audio Source port in the
Echo-PACE measurement because
this minimizes the chance of near-end
echo. Near-end echo can prevent you
from analyzing the echo produced by
the far-end tail circuit.

il Edit View Interface Measusment/ Tools Window Help TS
A=A AN/ el 3kl =0 8 A =l R =N
/= olx| —Select Por
4 @ PO
rer — |l =
[Echo Tes € Fots F40) & PoitA Fx0)
B e PO
. Port Setup  PortB [FX0) Iil " PoitB [F0)
CoEiM
& ot L (E4M) _i |i| & e B )
DOE&M
 Part D [E&M] m © Patt D [E5M]
i~ Port C Configuration (E&bd] Poit & Configuration [FX0]
County [Urited States =1 || countw [United States =l
St T III EX. j Signaling Type ILunp-Slarl ﬂ
Line Impedance: |U Ris=600chms Cp=0 Rp=0 j
Line Impedancs [L Rs=800chms Cp=0 Fp=0 =
Lirnit Loap Current |1DD mé, j
0ff Haok To Dial Delay [05 seconds =1 || Gt Hook To Dial Dty [2 seconds -
Addressing IW\nk—Starl =l Metwork Balance Impedance |11 A0 chins 'I
Appl

o= Freviols

= Next

Ready

Port Setup tool - used to select and configure the physical ports on which calls and subsequent measurements are made. Mote: you set up
call and it parameters using other kools. Part selection is typically the first step in the Yoice Quality Test process .

To select and configure ports:
[1) Select any two ports. For Call Only and Answer Only testing, you will use only one of the parts.
[2) Set the confiquration parameters for the selected ports, then click the Apply button

Now pou can connect the selected poits to the network Aelephony circuit you intend to test, and use the Call Control tool to set up a call

More Info Port Setup Tips

CEsM] | m— - M ] —
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Sample Tests
Measuring Echo and Verifying Echo Cancellation

In the Number to Dial box next to Port C, type in
the telephone number associated with Port A’s
FXO connection. Notice that the telephone icon
turns yellow indicating that Port C has been
selected to place a call. Note: do not select Port A
to answer - the VAT will answer the incoming call
on Port A automatically.

Open the Call Control tool so that you
can establish the call between Port C
and Port A.

| File Edit Yiew Interface Measurements T/0ks Window Help =12 5[
EFIEE e A3 T LR L N

Ak
[Eshe Charactenzaton Tes = . A oo | [ Aot G| (] Telephere Bool

Analog Ports [F<O01— Analog Ports [E&M) N
<0 Number to Call ’7 B Murber to Call

IT 35 —
e _[m| o0 _|m

Applr _I

Il Cortrol taol - used to configure, placs, or answer calls. In most test
4 | 4atiohs, vou must place and/or answer a call in order to measure the
aracteristics of & wvoice circuit

1 configure and place a call:

) Make sure you have done these things.

1 Type in the Murber to Call

) Use the Audio Manitor Config buttan to select the signals you want

hear.
] Click the Apply button to place the call

ore Info Call Control Tips
Part C Duration
<5 Previous = Mest
Ready |CEsM) | |-67.8.dBm [ = & larxo | [-68.3dBm [

Remember to configure the Audio .

Monitor as described in the sample test EI'Ck ;t)he Aé)plygmutt%n (tJD placrt:. the"c_all

that begins on page 3-3. rom Port C to Port A. Once the call is
connected, the background colors of
Ports A and C will turn blue and green
respectively and the call status will be
shown in the Status Indicators. Note:
you could also call from Port A to Port C
to establish the circuit.
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Sample Tests
Measuring Echo and Verifying Echo Cancellation

@ Open and configure the
Echo-PACE measurement.

ent Technologies Teleara fJRT (Analog)

| File Edt Yiew Interface Mefsurements Too

Echo Characterization Test: 3. Echo - PACE]

‘wiindow  Help

Make sure the Network
Simulator is disabled so that
the VAT does not create
and transmit simulated echo
from Port A.

Select Port C as the Audio Source port. Port A
is automatically selected as the Audio
Destination port because of the Port Setup
configuration shown in Step 1. Also, configure
the Audio Monitor so that you can hear the
received signal on the Audio Source port (Port
C). This will allow you to hear returning echo if
it exists.

=15

- EDE A =l RN

|4'1:—|

EERE R 13

¥ Pertorm PSOM

Audio Reference File

Netwark Simulatar
" Enable
Impulse Aespanse File

IE:\Proglam Files\Aailent Techrologies\Telegra VO T Erowse

Return Loss

G0 o

"Audio Configuration

Audio Sowrce Port C[E &) d

<o Destination [Fort & [F<0]

Delay

5 me

2

IE “Program Files\&gilent TechnologiessT elegra VO T

Running Echo - PACE

Plaving and recarding voice fils ...

v

qi
=

<= Previous

Ready

=53 Mext

@ Start the Echo-PACE measurement. Test
signals will be transmitted from the
Audio Source port, and if or when echo
returns, it will be analyzed and results
will be displayed in the spreadsheet and
the graph. Two examples of
measurement results you might see are
shown on the next two pages.

e PS5

Fres 2

Start | Bt o | @8 Audio Manitor Config |
" I ha PSOM Thrsshold
¢ PSaM
= In SilencedSpeech
Signal
Audio Monitor Configuration E

r Source Port The Audio Monitor Configuration dialog box is used ta select the
W T signalls) that will be audible during call et up, measurements, and audio
tool usage. For each of the selected ports, you can manitar the follawing
& Receive signals or signal combinations:
© Transmit sND Receive
Transmit
7 Mone Beceive
Transmit AND Receive
Hone

- Destination Port

i Transmit Mote: Audia Monitor Configuration parameters are set independently for
" Recsive each of the taols o measuremnerts for which they are available.
0T t&MD R 2

DETISTAl SCelve More Into Configuration Tips
& None

Cancel Restore Defaults
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Sample Tests
Measuring Echo and Verifying Echo Cancellation

View Echo-PACE results:
This example shows returning echo
that has been attenuated by about 20

dB and delayed by just under 200
milliseconds from the original test
signal.

signal

In the graph, you can see the original test signal, the attenuated
and delayed echo signal, and the corresponding PSAM scores.
Notice that PSAM values increase dramatically when the echo

is strong enough to be considered ‘Echo in Speech’.

ent Technologies Telegra VAT [Analog) - [Echo Charactenization Test: 3. Echo - PACE]

| Fle Edit Miew |nteface Measurements Tools ‘window Help

EFIEERIEREL 133 T3 LEDT R R e

Bzl Audio Configuration

IEcho Characterization Test j Audio Source

Audio Destination

Network Simulator
Part C [E&M) - ™ Enable
AT Impulse Response File

IE “Program FileshAgilent Technologiesh Telegra WOT

¥ Peiform PSAM

Audio Reference File

O Start

IE “Program Files\agilent Technologies\Telegra VET Browse .

Retum Loss Delay
G dB 5 s
| &3 Advanced Config | <D= Audio Monitor Config I

_<‘ Previous = Mest

1eady

"/ Max PSOM Thieshold

T/ PSOM

% EchoIn SilencerSpeech
¥ Reference Signal

¥ Beceived Echo

Masimige.

Echo-PACE measurement - used to measure echa, the performance
of echo cancellers. and the perceived annoyance caused by echo
(PACE)

To run this measurement:

[1) Make sure you have done these things.

[2) Canfigure the Echa-PACE parameters above.

[3) Start the test [Start buttan sbaowe]

[4) See the primary results [white background in the spreadsheet] to
quickly interpret the measurement.

Mare Info Inkerpreting E cho-PACE Results

e[ [eraen 10 & BEo) [ [eeidn 1

This band shows where the VAT reports periods of
Echo in Speech and Echo in Silence. Echo in Speech
and Echo in Silence results depend on user-defined
thresholds that determine absolute signal levels and
levels relative to the original test signal.

The results in the spreadsheet and graph show that the Average
PSQM is very low with a few isolated spikes. And while the Echo
in Speech threshold was exceeded, most of the test signal (92%)
was not interfered with by echo. These measurement results can
be explained by either a strong echo return loss in the tail circuit

or an echo canceller that is performing well. In either case, echo

of this magnitude would probably not cause much annoyance to a
caller.
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Sample Tests
Measuring Echo and Verifying Echo Cancellation

View Echo-PACE results:

This example shows a returning echo
signal that has been attenuated by
only a few dB and is delayed by about
150 milliseconds.

Notice that, in this case, the echo signal’s level
is much closer to the original test signal.

gilent Technologies Telegra VAT [Analog) - [Echo Characterization Test: 3. Echo - PACE]

=1=1xl

File Edit Wew Inteface Measuements Tools Window Help

EFIEETICIEEL 143 1 3.0 1000 P =

=T Audio Canfiguration

|f‘s‘

Metwork Simulator

IEcho Characterization Test = Audio Source Fart C [E&M) hd ™ Enable
dudio Destination [Fart & (0] M il [
= il 5 Program Filesiglen: TechnologiestTe//ars VAT B |
¥ Peiform PSQM Rietum Loss Delay
Audio Reference File IGU d8 H m,

IE “Program FilestAgilent Technologies\Telegra YO T Browse ... |

"] & tdvencedConfia. | <@ AugioMoritor Config /l

v L]
n L1

™ May PSOM Threshald
7 P5OM

i
|4'| ‘I “h‘ i) ¥ Echo In Silenice/Speech
¥ Refersnce Signal

¥ Received Echo

Echo-PACE measuiement - used to measure echo, the performance
of echo cancellers, and the perceived annopance caused by echo
[PACE),

To run this measurement:

(1) Make sure pou have done theses things

[2) Canfigure the Echo-PACE parameters above.

[3) Start the test (Start button abave),

[4) 5ee the primary results [white backgraund in the spreadsheet] to
quickly interpret the measurement

Echo Free [%]

More Infg Interpreting E cho-PACE Results

4 Jrevious

Res/a

= Mext

Lo\ B 71 I -~ S 2 A -1 -1} o |

The VAT reports much more Echo in Speech and
Echo in Silence when the returning echo’s level
is not attenuated much in relation to the test
signal. Also notice that sharp increases in
PSQM are more prevalent.

The Average PSAM is higher than in the example on the
previous page, and a larger percentage of the test signal
was interfered with by the echo signal. The higher PSQM
scores and larger Echo in Speech values indicate that a
caller is likely to consider this echo annoying and disruptive.
Inadequate echo return loss or a malfunctioning echo
canceller could be the cause.

Once you finish testing, you can hang up the call and view logged measurement
results as described in previous sample tests. The next page describes other
echo measurement options the VAT provides.
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Sample Tests

Measuring Echo and Verifying Echo Cancellation

Other Echo Measurement Strategies

The previous example showed how to measure existing echo and how to interpret
Echo-PACE results when echo characterization is the goal. The VQT provides
other echo measurement options:

¢ When you need to test an echo canceller directly (either in a lab or other
tightly controlled environment), you can introduce simulated echo using the
Echo-PACE measurement’s Network Simulator. In this case, you would use
E&M connections at both ends of the call so that the possibility of ‘naturally’
occurring echo is minimized. One of the VQT’s ports (the Audio Destination
port) acts as an analog tail circuit such that a simulated echo signal constructed
from the original test signal is looped back towards the Audio Source port. The
echo canceller located closest to the destination port attempts to cancel the
echo. Echo that is not cancelled arrives at the Source port and is analyzed as
shown in the previous example. You can control the echo delay and level of the
simulated echo to verify echo canceller performance and thresholds.

¢ Echo cancellation in the presence of double-talk (interrupting voice signals
originating from the same tail circuit as the echo) is a potential failure mode for
echo cancellers. The Echo-DTalk measurement can be used similar to the
example above to inject interrupting vocal phrases while the echo canceller is
attempting to eliminate legitimate echo. This test option is best performed in a
lab or other tightly controlled test environment.

Please refer to the VQT’s online Help for more information about these two echo
measurement options.
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FCC Part 68 Disclaimer

Specifications/Operating Conditions

FXO/E&M Card Specifications

FXO Ports

Guaranteed accuracy of transmission or reception of a sine wave is
plus or minus 1 dBm across the following conditions:

300 Hz to 3200 Hz
-3 dBm to -50 dBm
USA 600 ohms impedance, USA 900 ohms impedance.

Typical accuracy is plus or minus 0.3 dBm from 500 Hz to 3000 Hz.

E&M Ports

Guaranteed accuracy of transmission or reception of a sine wave is
plus or minus 1 dBm across the following conditions:

300 Hz to 3200 Hz
-3 dBm to -45 dBm
Standard 600 ohms impedance, Standard 900 ohms impedance.

Typical accuracy is plus or minus 0.3 dBm from 500 Hz to 3000 Hz.
This equipment must not be connected to the telephone network

unless it is connected through protective circuitry that is registered
pursuant to Part 68 of the Federal Communications Commission rules.
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Specifications/Operating Conditions
Operating Conditions

Operating Conditions

Temperature Operating +5°C to +40°C (+41°F to +104°F)
Non-operating -40°C to +70°C (-40°F to +158°F)
Humidity Operating 5% to 93% relative humidity,

non-condensing

Non-Operating 5% to 93% relative humidity,
non-condensing

Altitude Operating -305 to 4570 meters (-1000 to 15,000 feet)
Non-Operating -460 to 12,200 meters (-1500 to 40,000 ft)
Power Requirements External: 115/230 V~, 50-60 Hz, 4/2 A
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Specifications/Operating Conditions
Operating Conditions
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Dec

laration of Conformity

DECLARATION OF CONFORMITY

Accordina to ISO/IEC Guide 22 and CEN/CENELEC EN 45014

Manufacturer’s Name:

Manufacturer’s Address:

Declares that the product:
Product Name:
Model Number:

Product Options:

EMC:
Standard
CISPR 11:1990/
EN 50082-1:1992
IEC 801-2:1991
IEC 801-3:1984
IEC 801-4:1988

Safety: IEC 1010-1:1990

The product herewith compl
Directive 89/336/EEC and ¢

Agilent Technologies, Inc.
Network Systems Test Division (NSTD)

Colorado Springs, CO 80919-2497
USA

VQT undercradle for Agilent Advisor
J4630A

This declaration covers all options of the above product.

Conforms to the following product standards:

Limit
EN 55011-1991 Group 1, Class A
4 kV CD, 8 kV AD

3 V/m, 80 - 1000 MHz
0.5 kV sig. lines, 1 kV power lines

+Al+ A2/EN 61010:1993

Conformity / Supplementary Information:

ies with the requirements of the Low Voltage Directive 73/23/EEC and the EMC
arries the CE-marking accordingly.

ssy

Hamish Gray, Quality Manager

Colorado Springs, CO, USA 15 September, 2000
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Software Recovery

In some cases, it may be necessary to re-install the application onto the
Agilent Advisor. For example, if important system files have been
accidentally deleted or have become corrupted, the VQT Undercradle
will not operate correctly and the only solution is to re-install the
software. Make sure to use Agilent Advisor software, Version 11.5 or
higher.

This appendix provides installation and configuration instructions to
recover the VQT application. Please call your technical support
representative if you have problems with this process.

Re-install the Application

1
2
3
4

Attach a CD-ROM drive to the Agilent Advisor.
Insert the Application CD into the CD-ROM drive.
Click the Start button in the Windows desktop, and select Run.

In the Open box, type: D: \ set up. exe and click the OK button.
The drive letter may be something other than ‘D’. Use Windows
Explorer to determine the drive letter if necessary.

It is recommended that you accept all defaults in the dialogs that
are displayed during the installation process.

When the installation process is complete, remove the CD from the
drive and restart the computer.
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VAD measurement, 1-16

File Play and Record tool, 1-17
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FXO, 1-3, 2-10, 2-12

G

gain, 1-13
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ground connections, 2-14
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hanging up a call, 3-9
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hold over time, 1-16
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Impulse Response, 1-15

installing the VQT application, C-2
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voice quality testing
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How Does It Work?, 1-4
software, 1-3
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