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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 softwarei as defined in
DFAR 252.227-7014 (June 1995), or as a
icommercial item as defined in FAR 2.101(a) or
as iRestricted computer softwarei 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 anather 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
équivaut 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 a la terre. L'appareil est équipé d'un cordon
d'alimentation muni d'une fiche homologuée 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 éleveé pour vatre 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. I
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 endommagé, la matiere
constituant les cristaux liquides peut se
répandre. Eviter tout contact avec cette
matiere, 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 matiere
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 |'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. Do 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

This Getting Started Guide documents the Agilent Technologies VQT
(Voice Quality Tester) Application, which runs on, or with, all of
Agilent’s Voice Quality Testers: VQT Portable Analyzer (J1981A), VQT
Network Server (J1987A), and VQT Undercradle (J4630A).

The VQT Application was previously know as the Telegra VQT
Application and the VQT Portable Analyzer was previously known as
Telegra®R.

The VQT Application, used with one of the VQT devices, gives you the
following analysis options for voice-over-packet environments that
traditional tests do not.

Access, manage, and run VQT tests from a remote location.

Test voice quality end-to-end across widely deployed voice
networks.

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

Directly compare voice-over-packet quality with existing “toll
quality” networks.

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

Augment other traditional telephony test suites such as TIMS.

Measure fundamental voice quality metrics such as clarity and
delay.

Measure echo and evaluate the performance of echo cancellers and
measure signal loss across voice circuits.

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.
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The VQT Application’s remote / distributed capabilities provide:

¢ A client/server architecture for centralized control across most TCP/IP
networks.

¢ Flexible implementation options — You can perform remote/distributed testing
or stand-alone testing all with the same equipment.

¢ Multiple hardware platforms.

The remaining sections of this chapter describe the Agilent VQT Application. To
learn how to get started with the VQT Application, go to chapter 2. To see
examples of how the VQT is used, go to chapter 3. To get detailed operating
instructions, use the online Help. Additionally, you can refer to the Information
Map, page 1-4, for a list of all Agilent VQT system documentation.
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Information Map

This section lists the books and Help that describe Agilent Technologies’ VQT test
solution.

e VQT Software — Agilent VQT Getting Started Guide (this guide)
or VQT Application’s Help

¢ VQT Network Sever — VQT Network Sever Setup Guide
Refer to Set Up the VQT Network Server, page 2-8, to get started quickly.

¢ VQT Portable Analyzer — VQT Portable Analyzer Setup Guide
e Agilent Advisor — VQT Undercradle Setup Guide
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Overview of the Agilent VQT Test System

This section provides an overview of the Agilent VQT Test System and the role the
VQT devices play. Refer to the VQT’s online Help for a general description of voice
quality testing concepts. Refer to the following sections for more information:

VQT System Components, page 1-5

How the VQT Tests Voice Quality, page 1-6

VQT System Testing Scenarios, page 1-9

Additional Notes on the Operational Modes, page 1-13

VQT System Components

Fundamentally, the VQT system is broken down into two main components:

VQT Test Platforms

The VQT system consists of several hardware platforms: the VQT Network
Server, VQT Portable Analyzer, and Agilent Advisor (with VQT undercradle).
Each hardware platform contains one or more sets of test interface ports /
acquisition cards and analysis software. Depending on the type, these platforms
can be locally controlled using their own keyboards and monitors, or remotely
controlled using another PC. Both the Portable Analyzer and the Advisor can
also be used to remotely control other VQT test devices (including the Network
Server).

VQT Application

The VQT application is a highly intuitive and easy to use software package that
is installed on one of the VQT’s test platforms a VQT Portable Analyzer or the
Advisor or a desktop/laptop PC. Depending on where it is installed and the
testing you plan to perform, this application can be run as one or more
“clients”, each controlling a “VQT server”, or as a “server” being controlled by a
“client”. (The VQT system architecture is described later.) This software
enables you to manage and secure VQT servers and provides an individual
“client window” to run each server when performing remote / distributed
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testing. In addition, the application can be customized for your unique testing
situations with user-configurable server scenarios, customizable TaskLists, and
persistent configuration settings.

How the VQT Tests Voice Quality

To test voice quality and measure other audio circuit characteristics, the VQT
system does essentially two things:

¢ It places and/or answers one or more telephone calls to establish voice
connections. This voice connection (and the transmission media and
equipment of which it is comprised) becomes the circuit/system under test.
Think of the VQT system as telephones or other telephony devices positioned
at the ends of voice circuits.

¢ Once the VQT system has established at least one telephone call, it transmits
audio test signals on to the call and measures how those signals are affected by
travel through the circuit/system under test. The VQT can send test signals in
either direction on the established circuit regardless of how that circuit was
established.

For the VQT system to measure voice quality, it must control one or both ends of a
voice circuit (depending on the type of measurement that is run) and be able to
actively transmit specific test signals onto that circuit. In many cases, to perform
the necessary analysis, the VQT must also be able to receive test signals once they
have passed through the circuit under test.

1-6
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The following diagram illustrates conceptually how a VQT device can play the role
of two telephones in an end-to-end test environment.

Telephony interfaces on a VAT
device.
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T1/E1 Environments The following diagram illustrates conceptually how the VQT plays the role of
several telephones/channels in an end-to-end test environment. Remember, that
with T1/E1 connectivity, the VQT replaces the end trunks of the connection. The
end trunks of a connection can consist of a variety of telephony network
equipment like a PBX, router, CSU/DSU switch, and so on.

ol

_,?'_—.:;-,;;.""P - ;\\'I -
¥ Telephony Metwark ﬁiJ 1
et oy -
i N #
i Telephony M etwork T i
R
[>T
(e v e
— |l
The VQT's ports take the place of El
| — |
the end-points of several telephone
calls.

Telephony interface on a VAT device.

The previous two illustrations show the VQT controlling both ends of telephone
calls using the same, single VQT device. However, the VQT can also be used in
“call-only” and “answer-only” modes where one VQT device calls another. Refer to
the VQT’s Help for more information about these test options.
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VQT System Testing Scenarios

The VQT system uses a client / server architectural model that supports a number
of testing options. You can run voice quality measurements using a single VQT test
device, or you can implement a collection of locally controlled / remotely
controlled test devices that can run measurements between each other. The
following illustrations show an example.

[P control

Controlling PCs connections

running client
software

IP control

) Controlling PC/ test server
connections

combination running client
software

Test servers

Telephone Calls
[circuits under test)

As shown above, the VQT system consists of “controlling PCs” (running “client”
software) that manage “test servers”. The controlling PC and the test server can
be the same device, and the test server can be one of several Agilent VQT devices.
The controlling PC communicates with one or more test servers via an IP
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management network. Voice quality tests are run between ports or channels on
the test servers. As the diagram shows, there is a distinction between the IP
management network and the network under test, although they could be the
same network depending on how they are deployed.

VQT test equipment such as the VQT Portable Analyzer and the Agilent Advisor
can be controlling PCs as can a desktop/laptop PC. The VQT Network Server
cannot serve as a controlling PC. In addition, the VQT Portable Analyzer and the
Agilent Advisor (with a VQT undercradle) can perform as test servers (i.e. be
controlled by VQT software running on the controlling PC). The above
architecture illustrates three basic modes of operation, which are described in
more detail next.

¢ Locally Controlled, Single-Server Testing
Refers to the VQT Portable Analyzer or Agilent Advisor (with a VQT
undercradle) operated from its keyboard and monitor. This common mode of
operation (shown below) is covered in much more detail in the VQT
application’s Help.

------ port/channel x

Network Under Test VAT Server

S R port/channel y
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¢ Remotely Controlled, Single-Server Testing
Refers to the case where a single VQT Network Server is controlled by another
PC to establish end-to-end connections for testing. This case also refers to a
single VQT Portable Analyzer or the Advisor (with a VQT undercradle). The
main difference between this mode and the one described previously is that the
VQT server is being controlled via an IP connection by a PC running VQT
software. Remember, this “controlling PC” can be a VQT Portable Analyzer, an
Agilent Advisor, or a desktop or laptop PC.

e === port/channel x
Controlling PC
running client
Network Under Test VaT Server IP Management software
Network
e mma .. port/channel y
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¢ Locally and/or Remotely Controlled, Multiple-Server Testing

Refers to the case where two VQT Network Servers place calls to each other to
establish the circuit(s) under test. These calls are typically placed between
ports/channels on one VQT and ports/channels on another, allowing end-to-end
or round-trip measurements across voice circuits that terminate in different
locations. Because VQT Portable Analyzers and Agilent Advisors can be run
either as test servers or as controlling PCs (running VQT software), various
configurations of local and remote control are possible (as shown below). This
operational mode allows truly “distributed” measurements in which test signals
are sent end-to-end for analysis.

port/channel x

VAT Server

port/channel y

[P Management
Network

port/channel x

Controlling PC
VQT Server running client

\ software
port/channel y

IP control connections.

End-to-end telephone calls on
which VOT measurements are

run. VQT Portable Analyzer

or Agilent Advisor acting
as both a controlling PC
and a server.

\

port/channel x

o port/channel x

[P Management

VAT Server Network

port/channel y

VAT Client/Server

.................... port/channel y
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Additional Notes on the Operational Modes

¢ VQT Network Servers cannot serve as a controlling PC.

¢ New VQT Portable Analyzers and Agilent Advisors can be used in the “local,
single-server mode” by default. However, remote control of a VQT server
requires a client license that is purchased separately.

¢ When controlling a VQT server from a PC, all interaction with the server is via
the PC’s user interface.

¢ Server software and VQT software cannot operate independently when running
in a remote/distributed environment.

¢ Whether a VQT Portable Analyzer or an Agilent Advisor work as a controlling
PC or as a dedicated server depends on configuration settings and a client
license.

¢ Two controlling PCs cannot control a single server at the same time. However, a
single controlling PC can have up to four client windows open and running
simultaneously.
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Overview of Voice Quality Testing

To better understand how and when VQT 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. Refer to the following VQT topics for more
information. The VQT Application’s Help provides an expanded version of the
concepts discussed here.

¢ Why Test Voice Quality with a VQT?, page 1-14
¢ Voice Quality Defined, page 1-15
¢ Voice Quality Test Situations, page 1-17

Why Test Voice Quality with a 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 (VoIP), 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
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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.

¢ 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 (Clarity — 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.
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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

Voice-over-packet technologies (particularly VoIP) are maturing from ‘early
adopter’ development environments to wider deployment in service provider and
enterprise network environments. Voice quality measurement systems must span
the various test situations represented by this evolution. For example, test
systems must be able to easily measure single voice-over-packet (VoP) devices,
isolated systems, and VoP networks of limited deployment. Voice quality test
systems must also be capable of measuring voice quality end-to-end across wide
geographical regions and across full production voice networks.

As mentioned earlier, voice quality is dependent on the experience of the human
talkers and listeners at the end-points of the voice circuits. Therefore, voice
quality test systems must be capable of evaluating voice quality from this
perspective, particularly when the end-points are not in the same physical
location. The logistical challenge of any voice quality test system, then, is to be
able to deploy test devices and applications in such a way as to satisfy test
scenarios ranging from R&D labs to fully deployed VoIP networks.

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 prior to product release
that codec implementations on voice gateways provide predictable PSQM or
PAMS scores, and that delay is within acceptable ranges.

¢ Certifying New Network Deployment
Newly installed voice equipment and processes need to be tested to verify that
they are providing the expected levels of voice quality and are integrating well
with legacy systems. These newly installed networks can be tested to ensure
that the interactions between equipment and software from multiple vendors
do not adversely affect voice quality.

¢ Network Baselining / Characterization
It is often necessary to measure the performance of deployed voice networks
(with regard to voice quality) under 'normal' operating conditions. This
provides useful information that can be used when optimizing networks or
when troubleshooting problems.
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¢ Network Optimization
Operational networks can be ‘fine-tuned’ to increase performance and reduce
the possibility of failure.

¢ Network Troubleshooting
Voice quality measurements are essential when identifying and addressing
network impairments or operational problems. These problems can occur when
traffic loads increase, network components are replaced, or system
components fail.

¢ Proactive Monitoring
To find problems before they affect voice traffic, tests are performed at regular
schedules across representative circuits.

¢ Remote / distributed test environments
On widely deployed voice networks, the end-points of a telephone call are
usually not in the same physical location. In addition, test personnel often
require access to multiple test devices from a centralized location. A remotely
controlled / distributed measurement system can provide more convenient
testing capabilities for R&D engineers and other technical personnel, or it can
provide essential test functionality for those tasked with troubleshooting and
maintaining fully deployed networks.

Please refer to the VQT’s Help for a more detailed descriptions of testing
scenarios, testing in a remote/distributed environment, and voice quality in
general. You can also find information in a number of Agilent white papers and
application notes. Contact your Agilent sales representative for more information.
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Overview of Measurement and Tool Features

Refer to the following sections for on overview of the VQT Application’s
measurements and tools:

» Measuring End-to-End Delay, page 1-20

» Measuring Voice Clarity, page 1-21

» Measuring Echo — PACE, page 1-22

» Measuring Echo — DTalk, page 1-23

* Measuring Signal Loss, page 1-24

* Measuring DTMF Tones, page 1-25

» Measuring the Impulse Response, page 1-26

« Evauating Voice Activity Detection, page 1-27
» Using Other Voice Quality Test Tools, page 1-28
e Using the VQT TaskList Navigator, page 1-33
» Automating Voice Quality Testing, page 1-34
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Measure the latency
introduced by devices
and systems.

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

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.

TelegraVT - [System Test 2 3. Delay]

Delay results are shown in
both graphical and
spreadsheet formats.

Fie Edt View Intefsce Measuements Tools window Help 15 x|
(SR &7 EEFEFBEMENE » 5 [@sull 2B [~
B Budio C Budio Path Repetiton
[System Test 2 I~ | Audio Soree | Port C [E3M) =] || © Souez - Destination @ Singe o
e " Source - Destination > Source: - Fepeat B iz
Audio Dest.  [Fot B (F0] © Continuaus
(e et | 2 AdvancedCorfig.. | @ AugioMonior Config.. |

" Summary
* Last

¥ Delay

¥ Max Threshold
I Min Threshold

Marimize.

Delay measuremert - used to measuie the time it takes a test signal to
iravel fram one VT port to the other [end-to-end delay) or from one part
{6 the other and loaped back again (round tip delay)

ILastDelay [msl | 57.000 IAvalageDalay (ms]

Masimum Delay (ms] 57.000

| 57000

To run this test:

(1) Make sure you have done thess things.

(2) Configure the Delay parameters above.

(3] Start the test [Start button above].

(4] See the piimar results (white background in the spreadshest] to
quictdy interpret the measwiement.

More Info

rterpreting Delay Results

<& Previous | =

Newt |

Ready

A TR0 |

|50 Em ®> = EFE] |50 dEm
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Measure the clarity of
a particular voice
channel using PESQ,
PSQM, or PAMS.

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

PESQ, 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 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 get objective, reliable, and repeatable measures of subjective phenomena, the
Clarity measurement uses one of three analysis algorithms: PESQ, PSQM, or
PAMS. The VQT provides multiple versions of this measurement, including one
that can be performed in a distributed way (one-way Clarity). Clarity (PESQ) is
shown below, and an example of Clarity (PSQM) is shown in chapter 3.

gilent Technologies Telegra VAT [Analog) - [System test: 5. Clarity (PESQ)]

File Tooks Window Help

ZR[EEES 7 EEFrFEErFEFErSENENIONE AcB | @Mea i b 8

gm

=
|

Edt View Interface Measuemerts

ra /]

Audio Confi

Audio Sourcs

Audio Path

[ system test

Fort & F<0] -
[Fan CiE&M]

€ Dne'Wap Source
' OneWay Destination

& Source ~> Destination

Audio Destination " Source -> Destination - Source

&udio Reference File Received &udio File

[Files®Agient\Telegra VOTD ata¥if vl -mieb sl waw | | Browss - | |DatawnaviPESOSaveway Browise
¥ Prompt for overanite
(@) Start | &  awancedConfp. | @ Audobonior Corfi
I~ Ener Suface

I Sprim. Frame Dist.
[¥ Asyramn. Frame Dist.
IV Reference

¥ Received

I~ Time Cursar

Marimize..

Clarity [PES0) measurement - provides an objective measure of
voice claiity using the PESC algoithm.

To run this measurement:

[1] Make sure you have done these things.

(2] Configure the Clarity parameleis above,

(3] Start the test (Start button above)

(4] See the pimary resuits [white backaround in the spreadshest] 1o quickly interpret the
measurement.

More Info Interpreting Clarity (FES0] Results

<= Previous

Feady

= Mext

& [F0) (6561234 [67.8 dBm g [ [CEm| [677 dBm

Either Clarity (PESQ), 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.

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). The Echo-PACE (PSQM) measurement provides various options
including the use of PSQM and Network Simulator to enhance the more traditional
echo amplitude vs. time measurement result and the Echo-PACE (PESQ)
measurement provides similar results using PESQ. Measurement statistics are
also displayed in a spreadsheet.

gilent Technologies TelegraVQT - [System test: 5. Echo - PACE]

Fle Edit View Inteface Measuremerts Took

Window Help

(zErEeg? EEFrEFEr@EmE MK~ «B (®sa |l s Ey

|~ %]

The graph displays the
amplitude of the test
signal and returning echo,
PSQM scores, and

whether echo occurs during
periods of speech or silence.

In addition, numerical
statistics are displayed in
the spreadsheet.

al=

[system test =l

v
=

<& Freviows |

Ready

Audin Confi. Hetwork Sirulstor
Audio Source Part C [E&M)] = ¥ Epabl=
Ao Destination [Por B FA0) it il
[CisProgram Fies\agiknt Technelogiest Teleara QT | | Brawse

[ Perfomn PSQM Fieturn Loss Delay

budic Refererice Flls E 5 ms

[E:Frogram Fles\Aglen TechnologiestTdegia VT | | Biowse .

T & advancedConfig.. | @ Audio Moritor Confi |

Echo Fiee 25,46 | Outliers (%] 40.22
Ew I T

CE&M) |

I~ Max PSOM Thiesheld
W PsaM

¥ Echaln Slence/Spsech
¥ Reference Signal

W Bessived Echo

Maximize,

E choPACE measurement - used to measuie cho, 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] Configure the Echo-PACE parameters ahove,

(3] Start the test (Start bullon abovel,

[4] See the pimsry esulls (white backgiound in the spreadsheet] to
quicklp interpret the measurement.

Mare Info Interpreting E cho-PACE Results

|67.8 dBm & &= BFEo [67.6dBm

1-22



Introduction
Overview of Measurement and Tool Features

Measure echo in the
presence of double-
talk.

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

The graph displays the
amplitude of the test signal
and the “interrupting”
DTalk signal. Resulting
PSQM scores are displayed
both graphically and in the
spreadsheet.

Measuring Echo — DTalk

Echo cancellation during double-talk is an interesting problem and a possible
failure mode that can impact overall voice quality. The Echo-DTalk measurement
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. The Echo-DTalk (PSQM)
measurement does this using PSQM and the Echo-DTalk (PESQ) measurement
does this using PESQ.

jlent Technologies Telegia VAT [Analog) - [System test: 5. Echo - Double Talk]

=] File Edit View Inteface Measurements Tools MWindow Help 12 x|

ER e 57 EEErERErENENIE A0 @sn o £

Audio Referencs File

Bl=l udio Configurst Metwork Simula
[System et I~ | Audio Referencs Soucs  [Fort C (E4M) = ¥ Enabie
| Audio DTalk Source [Part B (0] Impuise Fiesponse File
[C\Program Files\Agient TechnobogiesiTelegis | Buwse
v L1

Retum Loss Delay

IE:\Pnglam FilzsbAgilent TechnologieshTelegra VR TAD 2t Browse l_
= 50 dB |5— i3

Audio Doubls Tak Fils
[Cr\Pragram Fiestagien Technolegied\ T elegra VO W03t | Biace:

u =
u =
(@) Start | &  btvencedConfig.. | & AugoMontar Config.. |
Echo-DTalk
] L]
| |

™ Max PSQM Threshold
 PSaM

¥ Double Talk Signal
I¥ Reference Signal

¥ Recsived Signal

Maximize
IAverage PSOM I 070 IMaximum PSOM I 261 Echo-DTalk measurement - used to evaluate the performance of an echo

canceller in the presence of double-talk.

m (1) Make sure you have done these things

(2) Configure the Echo DT alk paiametess shove
(3] Statt the test (Start button above]

(4] Gee the pimay resulls (white background in the spreadsheet] to

quickly interpret the measurement.

Mote Info Interpreting EchoDTalk Results
<7 Previous = Nest
Ready CIEEMI [ [-67.9 dBm g ® BrEm| [*67.7 dBm
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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.

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.

gilent Technologies Telegra VT [Analag] - [Signal Loss Measurement: 4. Signal Loss]

Edt Yiew Inteiface Measwements Iocks ‘Window Hel

ERrEE5 7 EEFrFEErSBENE ML 200 @sall s £ 5

I =

~ fudio Config

Audio

[ignal Loss Measurzment |

Audio Saurce Fat A [F<0) =

[Fonar0)

" Source > Destination

Audio Destination ' Sauice -> Destination ~>Source

AU T Audio Referencs File
© whits Noise SignalLevel | dB | |CPragam Fles\Agient T echnologies\Teleora VAT'Data', | Browse
& Speech Sample Recsived Audia i
Length B0
© Tone H2 JC:\Frogram Files\llert T echnalogies\Teleia VO T\Dala', || Browse ...
I™ Prompt for overwite:
Ly 2 advancedConfig.. | @ Augio Monior Conig

Signal Loss

¥ Reference
I Received

I~ Time Cursar

ES| Maximize.

Signal Loss measurement - Used to svaluate the Gain or Loss of Sigral volume (oudness) o to
check for a valid connection between the sending and receiving part,

To run this measurement:

(1) Make sure you have done these thinos.

(2) et the Sianal Loss measwement parameters above

(3] Start the test (Start button above)

(4] See the primary resulls [white background in the spreadsheet] to quickly interpret the
messtrement.

& Previous| 2

Ready [

& (F<0) [... 5555555 | 67.5 dBm % | B [CEsM)[.559565% [g83dem [
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Evaluate the effect
transmission has on
DTMF Tones.

Measuring DTME Tones

You use the DTMF Tone measurement to evaluate what happens to DTMF tones
as they are transmitted through a telephony device or system. While this
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.

elegraVQT - [DTHF Tane]

Both the reference tones
and the received tones
are shown in the graph.

Twist, amplitude, and
frequency statistics for
each measured tone pair
are shown in the
spreadsheet.

File Edt Miew Interface Measuements ITools Window Help _18x|
FR Y ERE 7 EERNERT ~«B|fadlpBn |2 &
2l Audio Config
[ Sustem Test =l At S Port & [0 -
Audio Destination  [Part B (F0)
[¥] 1. Port Selech
|

O T I > Advanced Config. | ¢ Audio Monitor Config

Tone: |6~
I High Ampltude
I Low Ampitude
I High Frequency
™ LoFrequency

¥ Reference

¥ Received

Masimize.

DTMF Tone measurement - used to measure how DTHFE tones are
affected by the device o systern under test,

To run this test:
[1] Make stre you have done these things.

(2] Set the Audio Source and Audio Destination parameters above.
(3] Start the test (Start button above)

Recieved DTMF tanes shauld be within speciic fequency and
amplitude tolerances

tare Info Interpreting OTHF Tuwist Results
= Ervions = Mt
Ready AR | [85.0 &m = > > |80 [85.08m
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Measuring the Impulse Response

Capture and use the
impulse response of an
audio channel.

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.

i Agilent Technologies Telegra VAT (Analog) - [System test: 5. Impulse Response]

e Edit View Interface Measurements Tooks

Window  Help

(zE a8 EEFErEFErBEnE N ~«8(Wsa i o a

‘f‘e‘

Bl
[System test =l

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

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

& Previous| = New |

Ready

—

[

Audio Cy

Audio Dest

AudioSource [For C (E6H) -

Awdio Path

' Source ~» Destination

" Source -» Destination -> Source

Outpt Fil

[C:\Program Files\Agient Technalogies'\Telegia VA T'Data\limeasued i

Browse. [V Prompt for ovenarite

(@] Start

| & sdvancedConfg.. | @

Augio Monitor Cartig... |

" Gain
IV IR Delay
¥ IF. Delay Thieshold

Masimize..

Impulse Fiesponse measurement - used to capturs the frequency
respanse and ‘inging behaviar' of an LTI system,

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

(2) Configuie the parameters above,

(3] Gtart the test (Statt button sbove)

(4] The araph il show the impulse respanse ‘energy canceniration’, &
more important resul, however, is the Dutpul File

Mo Info Interpreting Impulse Response Results

C [E2M) 681 dBm T[T EFO 67.6 dBm
ol
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Measure and verify
VAD performance.

Evaluating Voice Activity Detection

You use the VAD measurement to evaluate or verify the performance of voice
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.

Telegia¥QT - [Voice Activily Detector]
1 Fie Edit View Intefface Messwements Tools Window Help _18] x|

IECIEE A L LED T AP = S -

Configure the path of the
measurement and set
amplitudes for test signal
components.

The multi-dimensional
graph shows spectrum,
intensity, and time-domain
information so you can see
VAD activity. FEC and HOT
and other statistics are
also shown in the
spreadsheet.

2ix Audio Confi Tracer Dye Amplitud
| systenr i =l "AUMDW Fatt 4 [F<0) - |V e |

Audio Destination lFort E (F<0) | I'Nt"sE Fulse Ampltuds: | o

"| & Advanced Config : Audio Monitor Conig..._|

1. Port Selection o2
(|

% ~ Spectrum Braph—

[¥ GizphOn
[¥ Use Colors

| |
L - Time Graph
u [V Graph On

[¥ Plai Lines

- Marker Control—|
[V Pulse Start [4)
[ VAD Open)
[¥ Pulse End(C)
[ VAD Close (D)

Masiize.

-used to the p of viice activity

IFEC Front End Cipping [ o B) in ms

detectors.

IHEIT Hold Over Time [C ta D] in ms To ran this tost

(1] Make sure vou have done these things.
(2] Canfigure the VAD measurement parameters sbove,

(3] Star the test [Starl bulton sbove],

4] See Corelation Complete, FEC. and HOT in spreadsheet for quick evaluation of
test results.

More Info Interpreting ¥AD Resuls
4= Ereuins = Nest
Ready [10) | [-£5.0dBm = »= B0 [-B5.0 dBm
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Tone and Noise
Generation, File Play
and Record

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.

File Play and Record
allows you to send
and record wave files
for any testing
purposes you can
devise. You can also
add tones and noise
to file playback.

iy TelegraVAT - [Noise Generator]

I Ele Edit View Inteface Measuements Took Mindow Help

EEEEER T LT = =
e~ 0|z

[~ &]

Port 4 (F40)
¥ Enable

Port B (F40)
I™ Enable

Level MLS Length Level MLS Length

=l Fie Edi Yiew )Ngface Measuements Tooks window Help
IEEIEEEEIRG - T =0 AR =2 |
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Frequency

e Edic View Interface Measuiements Tools Window Help
EEREEIR L LEL T =L E R

EE Pla Recard
[System Test 2 ol E % Enable ¥ Enable

: Port
1. Port Selection IV [PorcC EeM)
u ~Play
C\PROGRAM FILESSAGILENTATELEG | | Browse.

D

|

‘ [Parte (Px0)

~ Recond

CAPROGRAM FILESVAGILENTATELEG | Browse.

W Prompt for averwiite

# Single [ Tim

" Fepeat [10 Times

© Continuous

10 Seconds

(@] Stal | & Advanced Config <% Audio Monitor Config
‘ | | —
File Play and Fiecord - a multi-puipose tool used to play out of record audio sianals [wiV file format] on either of the selected port.
To use this tool:
(1] Make sure you have done these things.
(2] Select the Play and Fiecord ports and fles in the upper part of the window. Also set the Repefiions and Time parameters:
(3] Enable and configure the Tone and Noise Generator tools in the Advanced Configuation dislog if needed
(4] Start the tool (Statt biton above)
More Info Testing Techninues
- Prevmusl = Newt |
Ready [ (F=0 [ [-65.0 dBm == >= B0/ [-65.0dBm
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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.

Introduction
Overview of Measurement and Tool Features

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.

[_[5]x]
=181 %]

[ \NearavaT - [Network Simulator]
Fle Xt View Inieface Messwements Tooks window Help

BEH>EEE 7 EEBRNENE -« E|faalsmsn 7 e
o= Audio Config
[System Test =] - e e [Fatamor =]
Audio Destination W
Gain Delay
" F e [ lm
Impulse Fesponse File
I\ocal_ta\\_ circuitit Browse
Sine Benerator Noise Generater
I~ AddSine ¥ hdd oo
Frequency Level MLS Length Level
[l ke [T m [is 7] ms [1o dom
e} Stat | & Audo MoniorConfig.. |

Network Simulator - used o emulate a linsar audio chamnel in which
specific transmission characteistics can be applied to an input/oLtput

_ signal.
-_ To use this took:

(1) Make surz you have done these things
[2) Select the port used for Audio Input/Dulpu.
(3) Set the Network Simulator parameters above.
[4) Start the toal (Start butan abave).

Testing Techniques

More Info

4= e

Ready Izl

= Nest

[ 5.0 dBm == == B F40) EE0dEm [
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Use the Loop Back Tool You use the Loop Back tool to re-route an incoming signal back out the same port
tore-route anincoming  or channel. This tool is useful when you need to perform single-ended tests with
signal. another VQT or when you need a simple loop back for other test tasks.

ent Technologies Telegra VAT (T1) [Demo Mode] - [Loop Back]

! File Edit Miew Inteface Messurements Took ‘Window Help -2 5[

[BE tae Ef | CEEFEEFAMBRE S+ E Mau by | £a

3|

IEcha Test j

"PDIH [T1) Poit 2(T1)

v En ¥ Enatle Loopback

Loop Back tool [T1/E1) - used when you need to loop the incaming T1/E1 signal
back out the same part.

Enable the port(s) on
which the loop back will
be performed.

To use this tool:

(1) Make sure you have done these things.

[2) Enable the part(z] on which the loop back is to be performed.
(3] Click the Start button to begin looping incoming signals.

Mare Into Testing Techniques
4= Pt =) Mest
Ready Por 1 @ [Por2 @ v
Note There are two versions of the Loop Back Tool, depending on the physical interface

you are using. The loopback tool for the T1/E1 environment works differently than
the loopback tool in the analog environment. For further details, refer to the Help.
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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

Overview of Measurement and Tool Features

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 Telegra¥QT - [$ystem Test: 6. Active Log]
= Ele Edt Wew Inteiface Measwements Il Window Help

NEES
S AL T EEET A = R |
.-l | Duration: 00:00:12 -
[system Test = Delay Bun # 1 Wed, Septexber 08, 1999 03:33:58 PH
Configuration
Source Port: Port L (FEO)
Destination Port: Port B (FEO)
Source Fort HMonitor: Off
Dest Port Honitor: Receive
Sowrce Port Directiom: Round Trip
RepeatMode: 0
GraphType: 1
% ShowMaxThreshold: True
ShowMinThreshold: True
n > ShowDelay: True
RepeatCount: 5
PreiverageCyeles: 4
= HLSOrder : 12
MaxThresh: 150.0
MinThresh: 20.0
Timeouts: 500.0
RepeatIntervaliec: o
Results
Max Threshold: 150.0
Max Exceeded: No
Min Threshold: 20.0
Below Minimun: No
Timeouts: None
Hinizam Delay: 81.375
Haximn Delay: 51.375
iverage Delay: 81.375
Last Delay: 81.375
Duration: 00:00:06
" Clarity Bun # 1 Wed, Septewber 08, 1999 03:39:00 FH
Configuration
<43 Previous = e Source Port: Fort L (FXO0) B
a4 »
[a(F=01 | -65.0 dBm [= === [BF~0) 6835 |-65.0 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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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

log.
Log File:

IE.\PIUgram FilesWgilent TechnologieshT elegia VO TAD ataLoghinalogitest_five.lo Browse .

Log Comments:

\elay and Clarity messurements made at test lab XvZ on May
1.\ 2000,

I‘ -D

Log Tan

Dislap Elernent
Port Setup Fun # 1 - Tue, May 16, 2000 12.02.18 PM = e EEE
Auto Tasker Run #1 - Tue, May 16, 2000 12:07.05 PR

" Configuratic
Port Setup Run # 2 - Tue, Map 16, 2000 12:07:06 P
Eglr\ E;nl;zl Ruunn#1 —Tﬁa, Ma.:im, 2000 12:07-07 Pt i Graph YUU Can Choose 10 See Ihe
Delay Rur # 1 - Tue, May 16, 2000120738 PM ' Spreadsheet COﬂ_fllgglll’a'[I(Jﬂ, gra pg {hlf ¢
User M
CI:?\rty [E’SASPTIQSTHW #1 - Tue, May 18, 2000 12:07:50 P avalla e)' or Sprea S eet 0
Call Control Fun # 2 - Tue, May 15, 2000 12:06:09 PM | the Iggged event.
User Message ) = Wiew...
User Messanes
Message | Responze
VIEW the Selec“on once you Source port iz currently on-hook (e & call has not been placed). Runa.. Yes
. Destination port is currently on-hook (e & call has not been answered) Yes
display what you have

selected.

Log Reviewer - used to examine configurations, and measurement and tool events that have been
saved 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 Yiew button.

“fou can print displayed information by clicking the Print button,

tore [nfo Log Reviewer Tipg

Close
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Using the VQT TaskList Navigator

Set up and run using Initially located on the left side of the screen, the TaskList Navigator is a user

the TaskList Navigator 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
OWI.

iy Telegra¥QT - [Spstem Test 4. Clarity]
] File Edit Yiew Inteface Measurements Tools Window Help

28] - RE EEBmENE ~ - T

e i [
I Spstem Test j Audio

You can select one of the TaskLists
shipped with the VQT, or you can
create and use one of your own.

C:MProgram FileshHews

VAT 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.

<= Eravlﬂusl o MNewt |

Fieady

Note You are not required to use the TaskList Navigator to operate the VQT. Once you
are familiar with the testing process, you can remove the Navigator and access the
measurements and tools via menus and tool bars.
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Automating Voice Quality Testing

Run TaskLists and
collect measurement
results automatically.

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.

 Telegia¥@T - [Auto Tasker]

e Edt Wiew Interface Messurements Lools

Window Help

e e WL LI Y =P A=l R T

—

[~ *]

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

Port Selection

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

You can also control how

= | =

S

System Test 2 i

Het |

setup and measurement

[~ uto Tasker—

[ FicstglentiTokegia VAT\DatalTaskList\Systom Test 2t

T Browse | (@} Start

[FortSelection]
Portl=3
Port2=2
PorthCountry=27
Portilinelnpedance=32
PortALinitLoopCurrent=0
EortAGf fHookToDialDelay=2000
BortaSignalingType=0
EortECountry=

0 PortBlinelmpedance=32

1 PortBLimitloopCurrent=0

2 PovtBOffHookTaDialDelay-2000

3 PortBSignalingTyps=0

4  PovtCCountry=27

§  PortClinelmpsdance=32

&  PortClimitLoopCurrent=0

EortCOf fHookToDialbelay=0

I i 5 D 80~ i O e 0 1

PortCSignalingType-1
PortChddressing=0
PortDCountry=27
EortDLineInpedance=32
PortDLinitLoopCurrent =0
BortDOf fHookToDialDelay=0
PortDSignalingType-1

L PortDiddressing=0
[CallControl]
SourcePort-1
DestPort=2
SourcePortHonitor-1

17
1g
19
20
2
22
23
24
26
7
28
29
30

Log Fils Handing
’7 " Append log information to current log file.

l ' Close curtent log fle and start a new log fle

AutaT asker tool - used for ‘unattended. automated testing.

To use the AutoTasker:
[1] Make sure you have done these lhings.
(2] Select the TaskList you want o run (Browse button)

Feady

Feady

data is logged.

(3] Set the Log File Handing option.
[4) Click the Stant button

More Infa futoT asker Tips

A TR0 |

['65.0 cBm == == B0 [E50dEm

You can also run VQT measurements and tools using the Windows command line.
Refer to the Help for more detailed operating instructions.
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Getting Started

This chapter describes the steps you use to start testing with the
Agilent VQT system. The steps are summarized next and then
described in more detail later in the chapter. 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.

Note For additional information on setting up and running a specific Agilent
VQT device, refer to the appropriate documentation in the Information
Map, page 1-4.
@ Determine your network v 2.’325}‘;2 TARGET TEST
testing strategy.

(T!!'JTERMINE TEST SCHEDULE

AT NETWORE ADMIN
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Getting Started

Set up, configure, connect, and
enable VAT system devices for
operation.

Control
Client 2 Control

........................ \ Hotworh

gandREERARAN] denn s

I,
RS |

(3) Install (if required) and
launch the VAT VaT Icon
application.

VAT Application Welcome Screen

Agilent Technologies Telegra VAT

Welcome to the

Telegra® VAT

Agilent Technologies

To Test Voios Quality VAT Dverview |

™ Dor't show this scresn at startup
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Getting Started

iy Agilent Technologies Telegra VAT - Server Setup

(4) Use the Server Setup tool
to add/select servers for —_— —_—
teSting' - o Demo Starts VOT i

Local RunvaT me
Analog! l pi Analog!
Analog? =~
testunit p testunit
vatel 1 vatel

jplional

—— O —
[Signal Loss Measurement va: owse [Loopback.vat |

Ll

clegra¥QT - [System Test 2: 1. Port Setup |
Select and configure
the physical ports in
each client window
(for each server). F—

U ]l

L8
2w

"

U Re=600chms Cp=0 Rp=0 U Re=E00chms Cp=0 Rip=0
o
3
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Place and answer the =| File Edt View Interface Msasurements Tools Window Help =18x]
calls [EEFEEZ 2 = EEFrEREr@EmE Nk B o= @9 By [~
. ol

[ Conmectiiy Test = . i Jidvanced Corig, AugoMontorCorfig.. | /2 TraficLoadCorfin.. | Q1 TelephoneBack |
— Fort 1(T1)
D Lol Number to Call Humber to Call Nurmber to Cal
7000 B 7008
[To02 =
7003 =
g 7004 ki
7005 kid
CJ 7006 E2
E [Toa7 =]
k:d
LJ r
=
3
=
=
=
=]
Apply Call Control tool - Use to configure, place, and answer calls. In most tests, you must complete & call in order to measure

the of a veice cireuit

To configure and place a calk

(1) Make sure you have dor these things

12) Tvpe in the Number 1o Cal

[3) Lise the Audio Mornitor Config buttan o select the: signals you want to hear.
[4) Dlick the Aoply button to placs the call

More Inio Call Control Tips
<7 Previous = New
Rleady Porl 1 @ [Part1 @

Run a measurement L

Interface M Took Windew Help ;‘ﬂﬂ
or tool, and view the [0 EF &7 EEFEFrFEEFrBUE MK A0 Ms0 By | L]
Blx|

Audio Confi Audio

Audio Source Part 4 FX01 & Souce -> Destination

fudio Destination [Pt BTRD) © Source > Destination —»Source:
‘udio Reference Fie Rieceived Audio Fie

[C-\Frogram Files\Agilent Technologies\Telegia VAT\Datat | | Bremse .. | [C:\Frogiam Fiestagient Technologies\T slegra VOT\Datah | | Browse

I¥ Frompt for ovemiie

results. T

(@) S | & pdencedtonig. | @ AugioMonitorConfip |

7 PSaM

I~ Max FSOM
¥ Reference
¥ Received
I~ Time Cursor

Manimize.

Clarity measurement - used to obtain abiective voice quality scores
122 [Marmun PagH [ s e it Toe e ey

Mas Thiesh - resul is PS O+
,—,— To run this test
PSSt Devialn | 07372 1) ke sure you have done these tinas.
] ] (2] Configure the PSOM parameters above,
(3] Start the test (Start button above).
(4] See the pimany esulls (white background in the spreadshest] ta
auickly interpret the meastrement

MoreInfa Interpreting Clarity Resuls
do Previous | > e |
Fieady [&meo) [ (ESE = m— - ==Y [a0dm 1
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6. Active Log]
Iiefoce Measusemerts Look Window Hob

CERICL ELED T Il R T
ooz

29

View and save the T

Iog flle created —  ojx| puratiom: 00 =
. A Sysen Tet =1 seay run # 1 vea, seprenner o8, 1998 03:3a:se P
during operation. S
Source Pore: pore & (rx0)
bestination Porc: Port B (F10)
{9 | | souree Fort monicor
Dest Pore Honttors Recerue
] 22| | souce rort purection: roun [ >
Repeattiode. 0
GraghType: 1 Log File
] T2 | | shovnemresnota: True
e i [FFoaen iesvgie Tesmanges Tekga VU AR egAnseates e Hiowse
Shovpeia: Tre
u Repestcount: s T ——
Premveragecyoles: 3
3order: P 152
HaxThrech: 150.c
HiaThrech: 205
Tineouctis: 500.5 LogTak
Repeat ntervaldess o
For Setup Fur 1~ Tue. Wy 16 00 120270P0 2] | 2
Re ko Tasker P 6 1 - Tue, May 16, 2000 1207:08 P £ Configuration
o i eonola: Port Setup Fun 2 Tue. Ha 15, 2000 12.07.06 P
e Threshold | Corirol i 1 . Tue. M2y 162000 12:07.07 2o € Graph
Kin Threshola: © Spreadshest
Delow Nintmm,
Timeouts: iy (PAMS] Bl 11 T, May 16, 2000 127.60 PM
Rinimm Deiay il Carirol Run 2 - Tue. May 16, 2000 12:08.08 P v
s e Delag. Gtermessage = o

og ptomb 0 3
[ Response
Iy or-hook (1. A callas not been placed). Auna... Yes
brarths bk i & il s et b ssrerl) e
¥ PsaM
I Man PSQM
1o examine canfiguations, and measurement and tool evens that have been
I™ MinP50M =
¥ Reference d og file
| Reseived It the Log 1 ask bos above
I™ Time Cusor

iton.
el iion iy Uik the Pt Lt

Masinize. Loa Reviewer Tips
Close

The remaining sections of this chapter cover each of the previous steps in more
detail.




Getting Started
Plan VQT Network Test Strategy

Plan VQT Network Test Strategy

While you may have done this as part of the purchasing process, it is a good idea
to spend some time thinking about how to deploy your VQT system. Consider the
following;:

Testing Roles of VQT Equipment

As discussed in chapter 1, any of your VQT Portable Analyzers or Agilent
Advisors can play the “client” role or the “server” role and the VQT Network
Server can play the “server” role. Existing networked computers can also play
the “client” role if you plan to use desktop or laptop computers to control VQT
equipment. The role each device will play determines how you set up your
equipment (physical location and connections, software configuration, voice
network management processes, etc.) both initially and later as testing needs
and roles change.

IP Management Network vs. Network Under Test

Remember the distinction between the IP management network and the
network/system under test. For remotely controlled VQT test equipment, or
VQT equipment that will be used as “controlling PCs”, TCP/IP network
connections need to be physically near the connections you make to the
network under test. It is also possible that the management network and the
network under test would be the same network. In addition, it may be
necessary to work with network administrators when configuring and
connecting VQT equipment to the IP network — You might need to obtain
various permissions and IP addresses, and react to other network conditions.

Logistical Concerns

When performing remote / distributed testing, VQT devices will likely be
installed in widely dispersed locations. Because of this, you will need to
coordinate the installation and configuration of each component. For existing
VQT equipment, software (and perhaps hardware) upgrades will need to be
performed. For all involved equipment, IP connectivity will need to be
configured and arranged, and server security will often need to be coordinated.
Once the initial setup has been performed, IP and network under test
connections will need to be verified. Keep in mind, that subsequent changes to
configurations and software may have to be done on location — This should be
allowed for in your network test planning,.
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Set Up the VAT Device

Set Up the VQT Device

Setting up VQT devices is different for each device, but in general consists of the

following;:

Installing software or hardware upgrades (if needed)
Configuring the VQT device

Connecting the VQT device to I[P management network
Connecting the VQT device to the device or system under test

Launching the VQT application and running measurements

For specific information on setting up a VQT device, refer to the appropriate
documentation listed in the Information Map, page 1-4.




Start the software.

Getting Started
Starting the Application

Starting the Application

How you start the VQT Application on the VQT platform (VQT Portable Analyzer
or Agilent Advisor) or controlling desktop/laptop PC depends on the device on
which the application is installed. However, once you have started the application,
you operate it the same way on each of the controlling PC platforms.

To start the VQT on the VQT Portable Analyzer or on a desktop/laptop PC:
Double-click the VQT icon in the Windows desktop.

To start the VQT on the Agilent Advisor:
Click the Start button in Windows desktop, and go to the following menu option:

% Windows pdate |
Agilent Adwizo ATH Analyziz  *
Litilties ’ L&N &nalysis  *
VI dnalysis Literature *
WAl Analpsiz  * m Start WEAT Servers

M vor

=

Programsz
Favaorites

Documents

Settings
Find
Help

Bun...

Log Off J23000 w/MN985SE. ..
Shut Drawn,..

=
=
&
)
@
g
&
&y
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Getting Started
Starting the Application

Once you have started the VQT Application, you see the following Welcome
window. You can click on the buttons to learn more about how to use the VQT or
you can close the window and start working with the application. If you close the
Welcome window, the Server Setup tool appears. Using the Server Setup tool is
covered next.

Agilent Technologies Telegra YQT

Welcome to the

Telegra® VaT

- Agilent Technor'ogias

To Test Vaice Quality ... WOT Overview ... |

™ Don't show this screen at statup

Clicking on the Close button
opens the Server Setup Tool.
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Using the Server Setup Tool

The Server Setup tool lets you perform all initial setup tasks related to
local/remote, single-server, and multiple-server / distributed voice quality testing.
You can add, configure, and select the VQT server(s) with which you want to run
measurements and you can perform a number of important server administration
and security functions. The selections you make in this tool depend on the type of
testing you want to perform and how your network is set up.

You can select servers and view the
test scenario that will be created.

gilent Technologies Teledla VOT - ServerSwup Ny [_[7]x]

File View Serer Help

HD'WE|§E Eal MR |”<<Se|en*cenariu>> j|

CHinry

Compute Fully Qua. . | Commmerts

Comp |3 Fully Qua. . | Commments

Demo Demo Starts WIT in D Demo Demo Starts VAT in D
Local Local Connect to serv Local Local Connect to serv
testunit testurit testunit testurit

wattl vatl T1 unit at custor wattl et T1 unit at custor

will create client/server connections and open client windows:
to enable server-to-server testing bstween the remoately
controlled servers.

Analog
®
CE

S erver 1 - Optional

TaskList [System Test M‘

™ ButoT asker €= Beairithis Taskllist first

Optional

TaskList |Svstem Test Response Browse

™ AutaT asker = Beain this Tiaskllist first

Save Save
’V fa Log e |cusomietsite_Tlod Browse ’V | A
| START ClientServer Connections) Server ! st Admin Rezet

Server Setup tool - used to add and select VAT servers, launch VAT clent windows, and perform server/user administration and sr/uriy tasks. Configuring the
Server Setup tool is usually the first step in the: Yoics Quality Test process

To configure the Server Setup tool and launch YQT client windows:

(1) If nevessany, add servers ta the Server Selection lists, and perform other edninistrative/securiy tasks,

[2] Select & server fiom each of the Server Selection lists. Select Lacaf for lacally contralled, single-server testing
(3] Set other parameters for cach of the selected servers.

[4] Click the START Client/Sarver Connection|s) button when you are ready ta begin testing

More Infg Server Setup Tips

For Help, press F1

[ o [

You can select the acquisition
hardware on the selected servers.

You can also select the TaskLists Opens the Server List and User List
and log files to use once client Multi-mode embedded Help dialog boxes so you can add and
windows are opened. leads you through setup tasks. manage servers and server security.
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Note the following about using the Server Setup tool:

¢ Before you can connect to a remote server to run voice quality tests, you will
need to enter your client license key. Select Client License Key from the File
menu to do this.

¢ Once you have clicked the START Client/Server Connection(s) button, one or
two “client windows” will appear a certain way depending on how you
configured the Server Setup tool. Use Alt-Tab to move easily between client
windows.

* You can see which server each client window is associated with by looking at
the status bar at the bottom of the screen.

e If you are going to use the remote / distributed testing, the first time you start
the VQT Application, you need to add servers.

Note The first time you configure the Server Setup tool and open client windows, you
will be prompted for your PESQ, PAMS, and/or PSQM software license keys that
are provided in the VQT literature. Although you will be prompted for this
information only once, you will have to enter it for each VQT server on which
Clarity (PESQ), Clarity (PAMS), and/or Clarity (PSQM) is to be run by using the
Enable Features option in the File menu.

From the Server Setup tool, you can open a number of dialog boxes that allow you
to add and manage servers, and set up server security. These features are
described next.
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Note

You can build a list of
servers from which you
can select in the Server
Setup tool.

Getting Started
Using the Server Setup Tool

Adding and Managing Servers - Server List Dialog Box

You use the Server List dialog box to add, modify, and delete VQT servers that are
shown in the Server Setup tool, and to access the dialog boxes you use to set up
and maintain server security.

If you are doing locally controlled, single server testing with a VQT Portable
Analyzer or the Advisor, you do not need to do this step.

You can maintain servers and
configure VAT Network Servers
using the Maintenance button.

Computer Name I Fully Qualified Host Name | Commments |
testunit testunit

vt wattl T1 unit at customer site

Server
’7 Add | T odify | Delete | Maintenance | ‘

Access the tools
necessary to set up and
maintain server security -
specifically, the User List
dialog box.

rU e
| Pazsward | Adminigtratinnl ‘ Dane |

Server List dialog box - used to add and maintain server lists, provide access to server securnity functions, and provide a way to reboot
remate servers if necessary. Click on the text below for descriptions:

Computer Marme Fully Qualified Host M ame Comments
Add buttan Iodity butkan Delete button I aintenance buttor

Pazsword button Administration button

More Info Server List Tips/Technigues
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Server Security - User List Dialog Box

You use the User List dialog to specify and manage users, administrators, and
password security for the selected VQT server. This dialog lets you limit or control
who has access to VQT servers when controlling test access is important (e.g.
when test equipment is connected to live voice networks).

User List

Server:  testunit -

¥ Password Securty Enabled Apply |

You can create lists of users User Name [ Butharization |
and administrators that can Tom User
Admin_top Administrator

access servers and control
server security.

Linda

Add Madify Delete Diane |

Uszer List dialog box - uzed ta add, modify, and delete uzers from the user list. Al:o used to enable and dizable server security. Click.
on the highlighted text below for descriptions of the buttons and labels in this dialog box.

Pagsword Security Enabled

Uzer Marne Authorization
Add button Modify Button D elete button
Mare Info Uszer Ligt Config Tips
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Once you have added servers, selected them in the Server Setup tool, and
configured other aspects of your test scenario, you close the Server Setup tool and
open the individual client windows that control each of the selected servers.
Consider the test scenario shown below.

I
Caontrol

\ Meatwark

amanrmeE e .

Control

The illustration shows that two remote servers will be controlled by a PC running
client software. (Remember, that the PC and the servers could be VQT Portable
Analyzers or Agilent Advisors. The servers could also be VQT Network Servers.
The controlling PC itself could be a VQT Portable Analyzer, an Agilent Advisor, or
a desktop/laptop PC.) Once an IP connection is established between the
controlling PC and the servers, you can place calls between the servers to run
measurements and tools.

The following diagram shows conceptually how you would interact with the VQT’s
user interface to set up and perform the above scenario.
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Getting Started
Using the Server Setup Tool

On the controlling PC, you select servers and set
parameters in the Server Setup tool. Then when
you are ready to run measurements, you click the
START button which closes the Server Setup tool
and opens a client window for each server.

{ Ao Tasker G s ‘ I auoTates € Bt i
e ol o2 o
e Save
1o Logite | Browse o Logtle [ Browse ‘
e ServerComesters | _ Sones st ddnin | _dvrces | Besat
SeuarSono i
ForHa, s F1 I e
i 5ton [E Agtert Tochretogies .| 101 Wakion or\Vindos T & aam

Client window for server 1.

EEED

S|

[arewvaean:

[Pot (11)D50 Charrel 1 =l

& Souce - Destiaien © Oneay Souce
€ Souce - Destraton >Souce.  C OneWay Destiation

.

(=T8T i: wi e o on the Remcte VAT

dow_Heb
[ZR e 82 ERFErERErS@EmONE ~o8Msaiamy £ =
— oM

udoPah
B [y e 3 o Pr—
€ Souce> Deinain3Satce. " Oy Dosivain
Ao Retence e Recevedfudofe o e ks . T iy rasssoman ks
f sowse. | | =l
I el eimae 1 tis messurement

have done these tings.
EAMS paameles above,

o sbave]
whie background nthe spreacshest 1o quckly

| @ udoMentorConfg.

£ttty

The client window for each server
is displayed on the controlling PC.

You interact with each window —

independently to control the
server's behavior.

gound nthe spreadshes] o ok

Inteprtvg Clsiy PAMS | Recite

e C A

Ready. [Pai1 @ [Paiz @ | 21 [0 =

Client window for server 2.

If you are using only one server (for example, if you select “local” in the Server
Lists or use only one remotely controlled server), you will have only one client
window open.
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FX0 and E&M
Environments

Getting Started
Selecting and Configuring Ports

Selecting and Configuring Ports

Before you can place a call between ports/channels on a single server or between
servers, you must select and/or configure the physical ports of each server with
which you plan to test. You do this in the Port Setup tool of the client window
associated with each server. See the Help for wiring/pinouts and on more
information about FXO, E&M, T1/E1 connections in general.

Selecting and configuring ports is one of the first steps in real-time voice quality
testing with the VQT in an analog environment. This is accomplished in the Port
Setup tool. See the Help for FXO and E&M wiring and pinouts and on more
information about FXO and E&M connections in general.

elegraVlT - [System Test 2: 1. Port Setun |

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

Configure the electrical
characteristics of each of
the selected ports.

ile Edit View Interface Measwements Tools ‘window Help =12l =]
[SH 2057  EERF@EMONE -+ 5 Msalip By £
£R E Ao Fea]
[systemTect2 | £ Fota FxD) € Fona Fa0)
£ © B0
% 1. Port Setup ) o Bl @ ‘_ & Port B [F0)
Coti
L & Pt € [EEM] _i Ii £ EGt CEEH)
DOEEM
€ Port D (E&M) |i| € Port D [E5M)
Port C Configuration [E3M) Pert B Canfiguration (D)
Couniry [Urited states = County [urited tetes |
Signaling Type Il 2wie =] | | sianeling Type [LoopStar: =l
Line Impedance |U Rz=E00ahms Cp=0 Rp=0 hd Line Impedance |U Rs=E00chms Cp=0 Ap=0 hd
Likloop Curent~ [100m& =] || LimtloopCunent  [100me. 7]
Dff Hook To Dial Delay [0 sconis 2 Oif Hook TaDial Delay |2 seconds -
Addressing [wikstan =] | | MewokBdancelmpedance [D600ons o]

& Fievions] >

Newt |

Ready

Port Setup tool - used to select and configure the physical ports:
set up call and measurement parameters in other windows. Fot s

To select and configure ports:
{1) Select any two pots. For Call Only and Answer Ony testing, »
(2] Set the configuration parametes for the selected ports, then «

Now you can connect the selected ports to the network tslephor

Mare Info

Aol

1which calls and subsequent measuisments il be mads. Note: you

eotion is typicaly the fist step in the Yoine Bualit Test process

uwill use only one of the ports.
ck the Apoly button.

+ circuit pou intend to test, and use the Call Contral toal to set up a call

Port Selection Tips

[&F%0) | [850

i) — - B X = A [5.0dBm

Apply the Configuration to the VQT's
acquisition hardware.
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Selecting and Configuring Ports

Note For both FXO/E&M and T1/E1 interfaces, the electrical state of the VQT’s ports
affect telephony network operation. Therefore, it is a good idea to know the
electrical and protocol characteristics of the network you connect to, and make
sure Port Setup parameters match these characteristics.

T1/E1 Environments In almost all cases, configuring the physical ports is one of the first steps in the
T1/E1 Voice Quality Test process. This is accomplished in the Port Setup Tool. See
the Help for T1/E1 wiring and pinouts and on more information about T1/E1
connections in general.

Use this dialog button to

create. add. and maintain
' 1 1 Fle £\ Wiew Intefface Measwements Tooks Window Help _ |8 x
a list of telephone [BE[ENE 222 EERrEErENORT B/ = ([@salony  » 4
numbers specifically ol E
associated with the T1 or ~ [eesctis Test = 0
900
E1 channels on your
network. You can have
different telephone R |i|
directories for each VAT
port. |i| ‘_ Poit 2(T1)
L\ Network Telephone Numbers L\l Network Telephone Mumbers
Line Coding |BEZ5 El
Franing |E7 H
I ignaling
Type. | Wink Start (USA) |

Configure Line Coding,
Framing, and Signaling.

Apply

Fart Setup tool (1) - use to canfigure the YT's perts on which calk and subsequent measwements are made. ort setup s (ypicaly the fist
step in thel¥oice Qualy Test process

To configure parts:
(1) Corfiguie Line Coding, Franing, and Sianaling to match the netwark to which you will sannect. Click Aoply
(2) Cormect the selected ports to the network or telepheny ciruit you intend to fest,

Part Setup is complets. Canlinu the VAT setup and configuration ith Call Cantrol

More Info Port Setup Tips

= ezin| D e |

Feady Fot 1@ [Pot1 @

Note Make sure that the port setup is consistent with your network setup. Failure to

configure the ports prior to network connectivity might adversely effect network
operation.
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Call Control

Call Control

Once you have selected and/or configured the physical ports, you need to
establish the test circuit. That is, you need to place and/or answer one or more
calls. If you are performing single-server testing, you place and answer calls in the
same client window. However, for multi-server testing, you place calls “from”
ports/channels in one client window “to” ports/channels in another.

FXO/E&M In the FXO/E&M environment, you use the Call Control tool to place and/or

Environments answer a call on any of the VQT’s selected and configured ports. In the analog
environment, you can place only one call at a time. 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 Help for details.

echnologies TelegraVQT - [System test: 2. Call Control]

Select the calling port,
type in the destination
telephone number, and set

sface Meswrements Teok Windaw Help

2 % O IS R M DR 4 9 B s ) 2 B

22

other aspects of call setup [System test Sifianced ot | | @ Audio Monitor Canfig.. | O Telephone Book
and termination. I I e S
¢ |m
o _|=|
Monitor the status of the
li Apply

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

Call Control ool - used to corfigure, place, o1 answer cals. In most test
situations, you must placs and/or answer a call in orde to measuie the
characteristics of 5 vaice circuit

To configure and place a call

1] Make sure you have done thess things.

(2] Type inthe Hurrber to Cal

(3] Uss the Audio Montar Config button to sslect the signals you want

ta hear,
(4] Click the Apgly buton (o place the cal

S

Mote Info Call Conirol Tigs
<P Previous = Hest
Fieady ARy | [ £7.8 dBm [z |2 Brao [ £7.7 dBm
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Note

The illustration above shows placing and answering a call in the same client
window. In a multi-server environment, you would place the call as shown above,
and then open the “answering” client window to enable the VQT to answer the
incoming call.

T1/E1 Environments

Select the calling
channel or

channels, type in
the destination
telephone number
or numbers in the
Number to Call

field.

Monitor the
status of the
call in the
number to
call field.

In the T1/E1 environment, you use the Call Control tool to place and/or answer a
call or several calls on any of the VQT’s selected and configured channels. In the
T1 environment, you can place up to 24 calls at a time. In the E1 environment, you
can place up to 30 calls at a time. The VQT supports calls made channel-to-
channel on the same trunk/port and calls made on channels port-to-port.

jlent Technologies Telegra VAT (T1) - [Progressive: 2. Call Control]

= Fle Edt View Intefface Measuiements Took Window Help _1&] x|
EEIEEREERECLE:d T - LEEY AL O N
Blx
[Progessive | . & AdvarcedConfig.. | @ AudoMonborCorfig.. | 2 DnafficloadCorfip.. | (01 TelephoneBosk |
Pait1(T1)
: Nurberto ol . Humbes o Col : Nurber (ool
21 _ =& [Connected 11 |29 || & [Connected 19 |=|& [Connected 1-17
[ | D 22 & [Connerted 1-2 210 [—[&[Connecled 1-10 & [[Connected 1-18
23 & [Connected 13 211 _|—|& [Connected =11 [Connected 1-19
. g 24 Connected 1-4 2-12_:';' Connected 1-12 Connected 1-20
#5 _|—| & [Connected 15 213 || @ [Connected EE Connected 1-21
n il 26 2 [Conneter 16 214 |—|®[Connected & i [Cornected 122
21 _|-|&@[cr—aed 17 216 |—|&[Connected 1-15 L [connected 1-23
[ g 28 _ |~ Connected 1-8 216 |—|&[Connected 1-16 T [Connected 1-24
= Tl Call Caniral taal - Lise to configure, place, and answer cals. In most tests, you must camplete & cal in order to measure
n L] - the characteristics o a voice circui
To configure and place a call:
| (1) Make sue you have done these hings.
{2) Type in the Mumbe (o Cal
[3) Use the Audio Monitor Config buttan to select the signals you want to hear,
[4) Click the Appk bution to place the cal
More Info Call Conirel Tips
{3 Previous = Hest
Fieady Fai1 @ [Pw2 @

Monitor the status of the ports
in the status bar of the
application.
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Note

Getting Started
Call Control

The illustration above shows placing and answering a call in the same client
window. In a multi-server environment, you would place the call as shown above,
and them open the “answering” client window to monitor the status of answered
calls. The VQT supports calls made channel-to-channel on the same trunk/port,
calls made on channels port-to-port.
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Running Measurements or Tools

With a telephony circuit established between two VQT ports, channels, or servers,
you can now run any of the VQT’s voice quality measurements or testing tools. If
you are performing measurements between two VQT servers, you will need to
interact with each client window depending on the type of measurement.

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.

Configure the direction

and path of test signals,
2

and p..[her measurement- e Edit Wiew Inteface Mes=ments Tools ‘indow Help N
spemflcparameters. =R =2 &7  EnTEFESEr@mENE A5 Wad il B [~Fa]

Note: These parameters I T ucoPat

are set independent of ~ Fren= Bl | = dosouce [Fore o) - B Sarm-» Bt

the port that Uriginates or budioDestination  [FotB Fedl € Source -> Destination ->Source

Audio Reference File Received Audio Fil
IE “Program Files\agilent Technologies\Teleara YO T4Datah | Browse IE.\F’rUDlam Files®Agilert Technologiesh Telegra VO T \Datah  Browse
W Prompt for overwiite

answers the call.

TR 2 AdvenoedConfig.. | < Audio Moritor Confi.. |

L

4. Clarity [PSQM)

v PSOM

™ Max PSOM
¥ Refersnce
I Received

I~ Time Cursar

Masimizs,

Start the measurement.

— |- Bz - v e e Rl e ey ces
[werage Psan [ 122 [asirun | >50m [ e e e et o et The e

- tesult is PS0 -+

To run this test:
5|\ Devistion || 0.7372 R iy o e R s tianethasn threie
(2] Configure the PSOM oarzmeters above.
(3] Start the test (Start button above).
{4) S8 the pimny tesults [white backgraund inthe spreadsheet to
quickly interpret the measurement,

Mare Infg Interpreting Clarity Hesults

<5 Frevious = Next
Ready Al [E5.0dBm [m=>>= B0 [£5.0dBm
Examine test results in bath graphical and
spreadsheet formats. Important pass/fail
results are highlighted in the spreadsheet.
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Note Remember that each VQT measurement or tool may work differently depending
on whether you are performing single or multiple server testing. Please refer to
Chapter 1 or the VQT’s Help (Call Mode vs. Audio Path) for more detail.
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Viewing and Saving Results

Viewing and Saving Results

After a set of measurements or tools 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. Remember,
however, that each client window generates its own log of its activities. You will
need to use care when selecting file names and file locations.

Telegra¥aT - [System Test: 6. Active Log]

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.

Fie Edt View Inteiface Measuements Tools Window Help M
IZH|F e S 7 | EEEmENE -« B|faa i pEE=w 17 ]

gx| | Duration: 00:00:12

=

Delay Run # 1 Wed, September 08, 1899 03:33:58 PN
Configuration
Source Port:
Destipnation Port:
Source Port Monitor:
Dest Port Monitor: Receive
Gource Port Direction: Round Trip
RepeatMode: 0
GraphType: 1
ShowMaxThreshold: True

Port A (FXO)
Port B (F0)
Off

Log Reviewer

Browse .

:

Display Element—————————

Log File:

IE.\PIUgram FilesWgilent TechnologieshT elegia VO TAD ataLoghinalogitest_five.lo

Log Comments:

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

Log Task:

Port Setup Run # 1 - Tue, Map 16, 200012:02:18 PM -
Auto Tasker Run #1 - Tue, May 16, 2000 12:07.05 PR

Port Setup Aun # 2 - Tue, Map 16, 2000 12:07.06 PM

Call Control Run # 1 - Tue, Map 16, 2000 12-07-07 P

" Configuration
i Graph
" Spreadshest

Delay Run #1 - Tue, May 16, 2000 12.07.38 P

User Message

Clarity [PatS) Fun #1 - Tue, May 18, 2000 12:07:50 P
Call Control Run # 2 - Tue, May 15, 2000 12:08:03 P
User Message

= Wigw... |

User Messages

Message | Respanse BT =1 —
Source port iz currently on-hook (e & call has not been placed). Runa.. Yes
Destination port is currently on-hook [i.e. & call has not been answered) Yes

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.

Log Reviewer - used to examine configurations, and measurement and tool events that have been
saved 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 Yiew button.

“fou can print displayed information by clicking the Print button,

tore [nfo Log Reviewer Tipg

Close
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Single Server Sample Tests, page 3-3

Placing/Answering a Call, Sending Test Signals in an Analog (FXO/E&M)
Environment, page 3-5

Measuring Delay and Clarity, page 3-14

Measuring Echo and Verifying Echo Cancellation, page 3-19
Placing/Answering a Call, Sending Test Signals in a T1/E1 Environment,
page 3-27

Progressive Traffic Loading on T1/E1 Calls, page 3-38

Verifying Echo Cancellation with simulated Echo in a T1/E1 Environment,
page 3-48

Dual Server Sample Tests, page 3-53

Setting Up and Running Measurements, page 3-54
Measuring Clarity in a Distributed Environment, page 3-67

Sample Tests



Sample Tests

This chapter provides several examples of how to use the VQT servers
and the VQT Application to test voice quality on individual devices or
integrated systems for FXO/E&M (analog) and T1/E1 (digital)
environments. Refer to the following sections:

e Single Server Sample Tests, page 3-3
¢ Dual Server Sample Tests, page 3-53
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FXO/E&M Sample
Tests

T1/E1 Sample Tests

Sample Tests
Single Server Sample Tests

Single Server Sample Tests

The following examples are designed to demonstrate common test techniques and
to familiarize you with the use of this powerful tool. These examples show how
you would use a single, locally or remotely controlled VQT Network Server, VQT
Portable Analyzer or Agilent Advisor (with VQT undercradle) to test voice quality
in a number of situations. These examples can be adapted to remote / distributed
voice quality testing to include using the VQT Network Server. To learn more,
refer to the VQT Application’s online help or contact your Agilent sales
representative.

Placing/Answering a Call, Sending Test Signals in an Analog (FXO/E&M)
Environment, page 3-6 — This FXO/E&M (analog) 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, page 3-14 — This sample test for the analog
environment 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 Verifying Echo Cancellation, page 3-19 — This sample test
for the analog environment shows you how to set up and run the Echo-PACE
measurement to characterize echo on an analog tail circuit.

Placing/Answering a Call, Sending Test Signals in a T1/E1 Environment,

page 3-27 — This T1/E1 (digital) test shows you how to set up and place calls
from port 1 to port 2 and vice versa, configure the audio monitor so you can
hear the test signals as they are received, and run the DTMF Tone
measurement to verify connectivity.

Progressive Traffic Loading on T1/E1 Calls, page 3-38 — This sample test for

the digital environment shows you how to set up and place calls on all carrier

channels, load channels progessively with traffic, and measure the end-to-end
delay of the system under test as traffic is loaded onto the network.

Verifying Echo Cancellation with simulated Echo in a T1/E1 Environment,
page 3-48 — This sample test for the digital environment shows you how to set
up a call, transmit a simulated echo signal and measure the performance of
your echo canceller.




Sample Tests

Single Server Sample Tests

Note

To learn more...

The techniques shown in these sample tests are those often used when testing
voice quality using the VQT server (a VQT Network Server, VQT Portable
Analyzer, or Agilent Advisor) and VQT Application. You can adapt what you learn
here for your own unique test situations.

When adapting the sample tests to your unique test situation, remember to
update the port configuration to match your network environment.

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




Sample Tests
Single Server Sample Tests

Note

Placing/Answering a Call, Sending Test Signals in an
Analog (FXO/E&M) Environment

This example demonstrates the processes that are fundamental to analog voice
quality testing with a VQT server and 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 for an analog
connection shows you how to:

e Connect to the device or system under test.

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

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

¢ Run the Tone Generator to verify connectivity.

e 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 VQT
server, launched the VQT Application from the shortcut icon in the Windows
desktop, 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.




Sample Tests
Single Server Sample Tests

@ In the TaskList Navigator, select the TaskList called “Connectivity Test”.
The list shown below will be loaded and the Port Setup tool for an analog
connection (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] MEE
File Edit “it|+ Intefface Measurements Tools ‘Window Help 18] x|
EEEE R i Tl LEET PR T s
=1 ]  Select Port;
= e[
tivily t ~
onnechviy | est r_ S [F)SD]
B & Fx0
1. Port Setup D ) PortE (F40) Iil ‘_ & PoitB FX0)
CoERM
L E:I " Paort C [E&H D € Port C [E&M)
DeEEM
© Port/ [EEM) m  Pot D [E&M)
i~ Port 7/ Configuration (F=0] i~ Port B Configuration (F-<0)
C/untry IUniled Slates j Country IUniled States ﬂ
Signaling Type ILoop-Slart =l Signaling Type |L00p-8lart =l
Line Impedance |U Rz=E00chms Cp=0 Rp=0 j Line Impedance |U Rs=E00chms Cp=0 Rp=0 j
Limit Loop Current |1DD md j Limit Loop Current |1DD mé j
0ff Hook To Dial Delay |2 seconds h 0ff Hook To Dial Delay |2 secands h
Network P 4ance Impedance [ L1 E00 chims 'l Network Balance Impedance | LI 600 ahms 'l
Apnll
Port Setup taal - uzed to select and configure the physical porte on which calls and subsequent measurements are made. Mote: pou sst up
call and measurement parameters using other tools, Port selection is typically the first step in the Voice Quality Test process .
To select and configure ports:
[1) Select any bwo ports, For Call Only and Angwer Only testing, you will use only one of the ports.
(2] Set the configuration parameters for the selected ports, then click the Apoly buttan,
Mow you can connect the selected poits ta the network telephony circuit you intend to test, and use the Call Control tool to set up a call
Muore Info Port Setup Tips
4= Fieviols (=3 Mest
Ready A [F<0] C == kr0 —/

Notice that Ports A and B are selected (the FX0 ports). Also The embedded Help provides setup information and

note that you can configure the electrical characteristics of access to other related online documentation.
the ports. For this example, these selections and default Note: All of the VAT's windows contain embedded Help
configurations can be left as they are. to assist you in performing your testing tasks.

When adapting the TaskList above for your own unique test situation, remember to update the port configuration to match your
network environment. The configurations shown throughout this example are for demonstrative purposes only.
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Telephony Network

@ Look in the Help for connection diagrams. The
(test lab, deployed VolP

connection you use depends on whether you are

testing an individual device or a system. For this Calling Port network, PSTN, etc.)
example, you will need a connection that allows
the VAT to place a call from one port and answer it part A
on the other. vaT
port B

Answering Port

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

Help

Lontents |
Index ...
N a4 . P 3 x
Embedded Help b E’ igllenl Technologies VAT Online Documentation I B3
— = 7
Wwelcome... Hide Back Fiint  Oplions
About VAT...

|»

Contents |\nde>< I §earch|

FX0 Connections

R Configuring the YG&T You often use F40 connections when you want the YQT to emulate the
W Selecting and Configuring Ports telephone set’ ends of the connection. That i, you are usually calling from
([ Connecting the var one port to the other through a central office, voice-over-packet device
[2] overview (gateway, router, etc.), or combination thereof. The diagram below shows how

- [2] Fxo Connections the QT is connected in an FXC/FXS environment

E&M Connections
i Placing and Answering & Cal FXO and FXS constitute a two wire interface found primarily in North Arnetica
RS Making Measurements (sea Adapters for nan-Marth American operatian). Typically, the FXO connectar
e il Test Tools iz an RJ-11,6 pin f 4 conductar cannector, usad in hoth individual cansumer
N\ Automating Woice Qually Testing and telephony service provider environments.

2 Cperation and Troubleshooting Tips

Custarm Agilent RJ-11 Cables
(part nurmber 8065-1140)

=6 pin slots /4 conductors

=
°
X
]
L

= Twisted cable for noise reduction

=
°
%
)

[x)
@
m
&
=

Telephony device or
system under test

W, Telephony =
Note: You can open this Help topic from a You can also access FXO cable wiring and
link in the embedded Help of the Port Setup pinout diagrams from this Help topic.
tool.
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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.

iy Agilent Technologies Telegra trol] HEE
| File Edit Miew Inteface Mea|uements Tools Window Help =& ]
EERE T BT ds LR L e ey s

—_— | ——ialx|

. ﬁ Advanced Ci | fig... <@ Audio Moritor Config... I L Telephone Book

Analog Parts [F<0) Analog Parts (E2M)
B Number to Cal : Humber ta Call
A #|m|s551234 [c |me
[ 2 call Control il =y /| [0 |=|

|Connectity Test |

Apply

Call Contral tanl - used to configure, place, or answer calls. In mast test
situations, you must placs and/or answst a callin order to measurs the
characteristics of a voice circuit

To configure and place a call:

(1) Make sure you have done these things.

(2) Type in the Mumber to Call

[3) Use the Audio Monitar Config button to select the signals you want
ta hear

(4) Click the Apply button to place the call.

More Info LCall Control Tips

4 Previous

Ready / NN | = [= B0 [ 1
Select the port you want to monitor Click the Apply button to place the call from Port A
(in this case Port Al. 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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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.

Sample Tests
Single Server Sample Tests

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.

— Port & [F<0) — The Audio Maonitar Configuration dislog bow iz uzed to select the
W Traml signal(s] that will be audible duiing call set up, measurements, and audio
X tool usage. For each of the selected poits, you can monitar the following
 Receive signals or signal combinations:
- Lransmll AND Receive: Transmit
* None Receive
Enable Tone Generator for .
port A, and set tone - PotB [FA0) Hone
Conﬁguration parameters. o Trams.mll Note: you can set the Audia Manitor Canfiguration parameters
% Beceive independently for each of the tools or measurements for which it is
. . available.
 Tranzmit AND Recsive
" MNone Mare Infg Configuration Tips
oK I Cancel Bestore Defaults
Agilent Technologies Telegra VAT - [Tone Generator)
| File Edit ¥iew Intefface Measurements Tools MWindow \ Help &
EEIEN E EA=T- T =E D ==
ol Part & [FA0)
IEonneclMly Test j . ¥ Enatle
D Frequency Level
1004 Hz 10 dBm 10 dBm
3T G t
Audio Monitor Config
L ]
Tone Generatar - a mult-purpose tool used ko generate tones [i.e. sine waves) onto Sta r‘[ Ira nsmntlng

= Previnus = Mewt

Feady

the circuit under test.

To use this took

the tone onto the

(1) Make sure you have done these things Selected pOrI

[2) Place a check in the Enable box for the part from which wou want the tong

e oy ol e oy ot When you hear the
[4] Start the tool [Start bubton] o send the tone: tone, you know
More Info Testing Techninues that Port B is
receiving it
because of the
way you
configured the
Audio Monitor.
Rl |-BE0dBm B Y- G [e50dEm [ ]
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@ 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.

Edit ¥iew Interface Measurements Tools Window Help =121

Part B (F0)
¥ Enatle

Frequency Level

1004 Hz -10 dBm

Frequency

1004 Hz

Audio Morilor Corfig... |

“a gensrate tones [Le. sine waves] onto

want the tone:
Audio Monitor Configuration
i Port & (F<0) The Audio Monitar Configuration dislog box is used ta select the
W Tzl signalz] that will be audible during call set up, measurements, and sudia
X taol usage. For each of the selected parts, you can monitor the follawing
' Recsive sighals or signal combinations:
 Hransmit AHND Feceive
: : Transrmit
" None Beceive
Transrit AND Receive
.~ PartB [F<0] Hone
€ Transmit Mote: pou can set the Audio Monitor Configuration parameters
" Recsive independently for each of the bool: or measurements for which it i
 Transmil AND Receive avaleble
% None Mare Info Configuration Tips
(1] 8 I Cancel BRestore 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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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.

Edt View Inieface Messuements Tools Window Help _18] x|
ZE e s EEErFEEEEME/IOR S B msw | DE | F e
Blx
. K Lo/ et | [ Fidnh | fanGorian | O Telstone ook
tndogPots FF/i———————— n|ogPots(E8M)
Lu3 Mumber to Call T Number to Call
AT |5 |
el |ENES
f‘E Apply
Call Control ool - used to corfigure, place, or answer calls. In most test
shuations, you must place and/or answer a callin arder to measure the
characteristics of a voice circult
To configure and place a call:
{1) Make suie you have done these things
[2) Tvpe inthe MNurber 1o Call
(3] Use the Audio Monitor Corfig button to select the signals you want
hear.
(4] Click the £pply button to place the call
More Infg Call Contol Tips
<o Previous = Mext
Ready Il [-67.8dBm '® [ & bR [-67.8dBm

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

P TelegravQT - [Cd

nectivity Test: 8. Active Log]

that was recorded in the log.

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

. HAHEH|

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

= Ele Edt Wiew Inteface Measwements Iools window |Help A
ElzeE|AeD i omsn 74|
HP Voic| Quality Tester Log File (Version 1.00)
Feature| of Active Log Viewer
Call Control Bun # 1 Wed, September 08, 1999 03:12:53 PM
Configuration
Source Part: Port L (FXO)
Destination Port: Port B (FZO)
Source Port Monitor: Transmwit and Receive
Dest Port Monitor: off
Action: o
AnswerMode: 1
AutohnswerMs: 1000
DialstringlListEntries: o
DialstringEntryl:
DialstringEntryl:
DialstringEntrya:
DialstringEntry3:
DialstringEntryd:
DialstringEntrySs:
DialstringEntrys:
DialstringEntryd:
DialstringEntry3d:
SelectedDialstring: o
Dialstring: 6835
CallingNumber:
CalledNurber: 6835
ToneOnTime: 100
ToneOffTime: 100
Amplicude: -10.0
DTHFTwist: 0.0
PauseTime: 100
Results
Call Status: Connected
Start Time: 03:12:53 FM 02/08/19989
- Duration: 00:00:12
<43 Previous N izt B
3 4 | »
[&. (<) | £5.0dBm @ = = = B (F<0) [6231 ST I—

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

Save As [2]x]
Savejn'la\_ﬂg j gl

Defaultlog
test_7.log

File name: |Defau|t Save I
j Cancel

Save as ype: ILng Files [*log)

¥ Save with CSV [ Graph Data |

Comments:

Conmectivity test results at ABC Co on September Bth|
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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.

Select a task to view from the
saved test session.

‘E \Program FilestAglent Technologies\T elegra WO TA\D ata'\Logibnalogitest_five lo

Log Camments;

Log File:

Browze ...

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

Log Task:

Port Setup Run 81 - Tue, May 16, 2000 12:02:18 PM -
Auto Tasker Run# 1 - Tue, May 18, 2000 12:07.05 PM

Part Setup Run # 2 - Tue, May 16, 2000 12:07:06 PH

Call Control Fun # 1 - Tue. May 16 2000 12:07:07 P " Graph

Display Element

¢ Configuration

Dielay Fun # 1 - Tue, May 16, 2000 12.07.38 PM " Spreadshest
User Message
Clarity [PAMS] Fun # 1 - Tue. May 16, 2000 12.07:50 P

Call Control Run # 2 - Tue, May 16, 2000 12:03.03 P .
User Message . ﬂ Wigw...

User Messages

Meszsage
Source port iz curently on-hook [i.e. A call has not be
Destination port is currently onchook: [Le. & call he

Log Reviewer - used to exami-
zaved in a lag file.

To look at a sa-
(1) Highlight

[2) Select ™

(31 Ci'

e

Log Reviewer - Clarity Run # 1 - Thu, September § . 1999 07:23.59 AM

=
|

Sample Tests
Single Server Sample Tests

the View button. Note:

measurements only.

RSO
Max PSOM
Min PSOM
Reference

Received

I B B el B

Time Cursor

M aximize. ..

Select the portion of the task
you want to view and click

Graph data is available for
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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 3-6. You will place a call from one analog (FXO) port to the other through a
telephony network or device, and transmit test signals end-to-end.

Please use the Help to learn more about Clarity and Delay (particularly one-way
Clarity), 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 3-6.

iy Agilent Technologies TelegraV@T [Sys!
Fle Edit View Inteace Measurement/ Tools /dindow

Sample Tests
Single Server Sample Tests

Open the Delay
measurement
(shown here).

Help

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.

=18 x|

(R Er8 2 EZEyBRmMEaNE ~ B 2o/

PS—

ol

[System test /A

udia Configuration
Audio Souce | Port 4 [FX0)
Audio Dest IF‘nlt B (F0) —J

I I

wdio Path
& Source ~> Destination

| £ Source -> Destination > Source

Repetition

' Single

" Repeat |5 times
€ Conlinuous

M

Start

|z

Advanced Config...

|<ll:—

Sugio Monior Config.. |

" Summary
& Last

I¥ Delay
7 Max Threshold
“hueshold

Running Delay

Measuring delay.

M| Thref

]

Delay Advanced Configuration

Measurement ‘Windo

Delay window Size

[MLS Order]

930 VI ms
12

<5 Previous |

=

Newt |

Ready

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

Pre-fverage Cycles

Test Sighal Amplitude
aximum Delay Threshald
Minirum Delay Threshold

Awerage Delay Thieshold

|4—

[A0 cBm
En
EN

100 mg

Loopback Crelap/Blind \wWindow |5 ms

Fiepeat Interval

Canicel |

0 e

Bestare Defaults |

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

Measurement ‘window
Dielay wWindow Size
LS Ordes
Pre-fverage Cucles
Test Signal Amplitude
Maw Delay Threshald
Min Delay Threshald
L Delay Thieshold
Loopback Delay / Blind indow
Repeat Interval

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

Mare Info LConfig Tips

finished, the VAT displays
results in the graph and
spreadsheet (shown on the
next page).
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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.

gilent Technologies TelegraVQT - [System test: mm
Fle Edt View Interfacs Msasusments Tools \idow\ Help

[_[=]x]
=18] x|

IR A - - NEEE B A = N =N s
ol Au\e Config\ tion Audic Path Rlepstiticr:
[5ystem test | Aud)\ Soures \Oort & [F<0) =] | | * Source > Destination & Single

Audin \ a5t

PN\E D)

 Repeat |° times

" Confinuous

" Source -> Destination > Source

\ &

Advanced Config..

| <& fugio Monito Config.. |

t (Normalized Cr

e

“orrelation)

 Summary
& Last

¥ Delay

¥ Mag Threshold
¥ Min Thieshald

Masiiize.

[Last Delay (ms)

<A Previous

Feady

= Mest

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.

| 57500 [average Delay me)

Delay measurement - used to measure the time it takes a test signal to
tavel fiom one VAT port to the other (end4o-end delay) of from one port
1o the other and looped back again [round tip delay],

57 500/

To run this measurement:

(1) Make sure pou have done these thins.

[2] Corfigure the Dislay parameters above,

(3) Start the test (Start bulton abovel.

[4] Ses the primary resuls [white background in the spreadshest] to
quickly interpret the measurement

Moie Info Interpreting Delay Results

Gl [ 676 dBm = = [Breo [67.8dEm

With the call still connected, you could re-configure the Delay
measurement to test the delay in the other direction (Port B to
Port AJ, 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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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.

gilent Technologies Telegra VAT [Syffem test: 4. Clariy]

Fle Edt View Inteface Measuremert/ Tools Mindow Help NETES|
BRI /-3 L S A= R )
Audio Configuraion—————————————————— Audio Path—————————————
Audia Sourcs ort & (P00 I & Source - Destination
pudoDestiaton FolBE@ ] € Source ~> Destination ->Source
Audio Reference File Received Audio File

[E: Fromam FiesvAgient Technologies'T elegia VI T\Data BfUWSe-J [C: Program Files\Aglent Technologies\T elegra VAT \Dats | | Browse .

[System test

¥ Prompt for avenarits

o Start | 2 dvencedConfia ! | & Audio Monitor Coriig

¥ PsaM

[~ MaxPSEM
™ MinPSOM
¥ Reference
= Recsived

irsr

Running Clarity

Playing/recording test speech sample.

o Clarity Advanced Configuration [P5QM) [ x]

"
Send/Receive Signal Corelaion———————————— Use this dialog ta configure how Clarity [PSOM) is calculated and displayed

! The following parameters can be configured

e

1} 100% £+ Conelation Windaw Length |2UU ms
l llllll Send/Receive Sianal Comelation
€ Known Delay 100 ms Carrelation Window Length
Enown Delay

Mumnber of Training Cycles
. 0-4 Average PSEM Threshald
Murnber of Training Cycles |2 Masimum PSEM Threshold

Outliers Threshold
Maxirumn PSOM Thieshold |6
Hote: default values provided are usually adequate. To restore defaults, use

&5 Previous 2 Hewt Outhers Threshald (%] 5 the button below

Ready Zwva PSAM Threshold 3 tore Info Conliguiation Tips

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

RRE - EL - | .

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

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

lent Technologies Telegra YT (Analog) - [Systemfest: 4. City (PSQM)] [_[=1x]

=l Ele Edt Wiew Inteiface Measwements Il windo| Help A

EZH &2 EEErFERTADINE o0 Mea \No By |24

ol el Configura\n Ao Path
[spstem test =l b S Part & [F<0) - {

& Souce - Destination
[Pere (D)

" Source - Destination -» Gource

Receiv.\1 Audio File

% Prompt \+ overwite

Advanced Config.. | @ Augi\aritar Config..

[7| PSOM

[~ Max PSOM Thresh
¥ Reference

¥ Received

I™ Time Cursar

Maximize.

p) 5 Clarity [PSOM) measurement - used to obtain objsclive voice quality
scoies based on the adverse effects of distartion. The primary

M osh - meastiement resultis P50+,
51| [P50M Std Devistion | 05676 10 fun this measurement:

(1) Make sure you have done these tings.

(2] Configure the Claity paiameters above.

(3] Star the test (Start button abavel.

(4] See the pimary resuils (white background in the spreadsheet] to
quickly interpret the measurerent

More Info Interpreting Clarity (PS0OM) Results
< Frevious | 2 e |
favascript Help. Click) CX 22 N AT I N - A (BT —
Notice that the Correlation Timeout parameter shows Natice the delay value of just over
“No”. This indicates that the Clarity measurement 57 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 When you finish testing, hang up the call as shown in the Sample

use the Clarity Trend measurement to run Test that starts on page 3-5. 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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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.
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/VolP Network

The “remote caller” has complained of excessive echo when she calls telephones
on a particular local loop (shown on the left in the illustration above). Because of
known characteristics of traditional PSTN circuits and the way VoIP circuits
interact with them, you can assume 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 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.

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.
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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 (port C) needs to be connected such that echo potentially originating
between the gateway or router and port C 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 Application’s Help for more detail on echo, echo
cancellation, and the Echo-PACE and Echo-DTalk measurements.
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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.

gilent Technologies Telegra VAT (Analfg) - [Echo Test: 1. Port Setup]

ile Edit Wiew Inteface Measurement/ Tools ‘window Help

Sample Tests
Single Server Sample Tests

Notice the configuration in the Port
Setup tool: Port C (E&M) and Port A
(FX0) 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.

=&)X

BH ok L)? BURFEEEBMENE £+ O (@ 1] D6

‘/"4:—|

==
IEcho Test b E

Port Setup

4= Fevitus, = Mext

Ready

" Port D (E&M) m

"~ Gelect Por
YRS
) ot 4] ‘_ & Pt A [FH0]
B FxD
© PatB IF<0) El € Port B (FX0)
CoEEM
@ Port £ [E8M) _i |i| 1 Eort GAERH]

" Port D (E4M)

i~ Port C Configuration [E&) Part & Configuration (F=<0)
Courtry [United States =] | county [Urited States =l
Signaling Type [II 2w = Signaling Tvpe  [Loop-Start =l
Line Impedancs [L Rs=800chms Cp=0 Fp=0 =
Ling Impedance: IU Fiz=600ahms Cp=0 Rp=0 j .
Limit Loop Curent —— [100ma =l
Oif Hook Ta Dial Delay [0.5 seconds =1 | o Hook To Disl Delay [2 secands -
Addressing |Wink-5|a|t j Network Balance Impedance | L 600 ohims E

gy

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

To select and configure ports:

(1) Select any twa ports. For Call Only and Answer Only testing, you will use only one of the ports,

[2) Set the configuiation parameters for the selected ports, then click the Apoly button,

Mowe you can connect the selected ports to the network/telsphory circuit pou intend ta test, and use the Call Control toal to set up a call.

tore Info

Poit Setup Tips

[CEEM) [ [ [ [ = [aF0] 1

When adapting this test scenario for your own unique test situation, remember to update the port configuration to match

your network environment.
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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 VQT 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.

=181

gilent Technologies Telegra VO T [Analog) JfE cho Characterization Test: 2. Call Contiol]

File Edt Yiew Interfface Measuwements T/ds ‘Window Help

ECIEE EE T AT T LED T =l XN s

. f’ Ldvansed ol | A: AudioiEniten Canfig.

Analog Ports [FA0)]———— Analog Ports [E&M)-
B Nurnber to Call g Number to Cal

F:Jﬂ: o
o _|=| [o _|=|

L{iT Tieleptione Book

Anply _I

il Control tool - used to configure, place. or answer calls. [ most test
& | uations, you must place and/or answer a call in order to measure the
waracteristics of a voice circuit

1 configure and place a call

) Make sure you have done these things.

) Type in the Mumber to Cal

] Use the Audio Monitor Config button to select the signals you want

hear
) Click the Apoly button to place the call.

ore Info Call Control Tips
<5 Previous = Newt
Ready C[E&M) NI -] EB3dem ]

Remember to configure the Audio
Monitor as described in the sample test
that begins on page 3-5.

Click the Apply button to place the call
from 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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@ Open and configure the
Echo-PACE measurement.

lent Technologies Telegra

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.

Echo Characterization Test: 3. Echo - PACE]

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

= File Edit View Inteface Mefswements Too| ‘Window Help =1=1x|
EEIREIEET L T LT W=l e ) )
———1 — Audio Configuration Metwork Simulator —

I?L ’VAudlu Source Poit C [E5M) - [ Ensble

Running Echo - PACE

Playing and recarding voice file ...

1] 1007

| L]

48 Previous | = Hew |

Ready

Impulse Response File

Jin Destination IPortA [F<0]

¥ Perform PSOM Retum Loss

50 dB

Delay

Audio Reference File

[Ce\Progam Fiestagient TechnologisstTelegrs VAT

II: “Program Fileségilent Technologies'Teleara YET Bravse...
i ms

O Start | dﬁ' Advanced Config... | L3 Audio Monitor Canfig... |

N May PSOM Threshold
" PsEM
‘o Silence/Speech

“nal

Audio Monitor Configuration
ge PS5

ve

- Destination Port
£ Transmit
" Receive
€ Transmit AND Receive
&+ None

Maore: Infi

Cancel BRestore Defaults

The Audio Monitor Configuration dislog box is used Lo select the
signal(s] that will be audible during call set up, measurements, and audio
tool usage. For each of the selected ports, pou can monitar the fallowing

 Source Port

" Transmit

% Receive sighals or signal combinations:

€ Transmit AND Receive .
Transmit

" Mone Feceive
Transmit AMD Receive
MNone

Note: Audio Monitar Configuration parameters are set independently for
each af the tools or measurements far which they are available,

Confiquration Tips

@ 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
the graph. Two examples of
measurement results you might see
shown on the next two pages.

and

are
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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.

In the graph, you can see the original test signal, the attenuated
and delayed echo signal, and the corresponding PSQM scores.
Notice that PSQM values increase dramatically when the echo
signal is strong enough to be considered “Echo in Speech”.

ent Technologies Telegra VT (Analog) - [Echo Characterization Test: 3. Echo - PACE] Ta]x]
File Edit View Interface Measurements Tools ‘Window Help

2E e85t GEFFESF@NENL S0 5 @aa | DB | Ao

x| Audio Configuration Netwark Simulatar
[Echo Characterieation Test =l Audio Sawrce Porl C [E&M] d
. Impulse Response File
Audio Destination IF’DrlA [F=00]
D IC:\Program Files\Agilent TechnologieshTeleara VAT Erowsel..
¥ Berform PSQM Retumn Loss Delay
D Audio Reference File IED a8 E] ms
1. Echo - PACE IC “Program Files\Agilent Technologies\Telegra YOT Browse
n D | & tdvanced Config | <@ Audio Monitor Config |

I/ May PSAM Threshold
T/ PSaM

' Echo In Silence/Speech
¥ Reterence Signal

¥ Beceived Echo

E cho-PACE measurement - used to measure echo, 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) Configure the Echo PACE paramelers above

[3) Start the test [Start buiton above].

[#) Se the piman tesults white backaround in the spreadsheet] ta
quickly interpret the measiement

More Info Interpreting Echo-PACE Results

_(‘_ Prewousl = Mest

fready CEw|  ersEnlEl B FEO] [ 681 cm [
This band shows where the VQT reports periods of The results in the spreadsheet and graph show that the Average
Echo in Speech and Echo in Silence. Echo in Speech PSQM is very low with a few isolated spikes. And while the Echo
and Echo in Silence results depend on user-defined in Speech threshold was exceeded, most of the test signal (92%)
thresholds that determine absolute signal levels and was not interfered with by echo. These measurement results can
levels relative to the original test signal. 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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View Echo-PACE results:

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

gilent Technologies Telegra VAT [Analog) - [Echo Characterization Test:

Singl

Sample Tests
e Server Sample Tests

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

ile Edit Miew Interface Measurements Tooks ‘Window Help

3. Echo - PACE]

=181

B R Tda: T LD b A=l M
EE] Audio Configuration Hatwork Simulatar
|Echu Characterization Test j Audio Source Port C [E&M) -
Impulse Response File
Audio Destination IFurlA [F<0] /
E IC:\Program Filesagilent TechnologieshTe'/ara VT B@LI
W Bertom PSOM Fietum Loss Delay
E Audio Reference File E0 dB 5 m
IE:\F‘rogram FileshAgilent TechnologisshT elegra WO T Brawse
ey e Advanced Config.. @t Audio Maritor Corlfig...
n ol (@) | & | /|

|
MI ‘|"\ fi

1
i

= Mexies

= Nest

Ree/y

The VQT 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 scores.

Once you finish testing, you can hang up

™ Max PSOM Threshald
IV PSEM

¥ EchoIn Silence/Speech
¥ Reference Signal

¥ Received Echo

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

To run this measurement:

(1) Make sure you have done these things.

(2] Configure the Echo-FACE paramelers above

(3] Start the test [Start button above)

(4] See the prmary results [white background in the spreadsheet] ta
quickly interpret the measurement.

tore Info Interpreting Echo-PACE Results

[CR\MI BEdBm[ g B BAF0| [ ‘675 dBm

The Average PSQM 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.

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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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 or T1/E1 connections at both ends of the call so that the possibility of
“naturally” occurring echo is minimized. One of the VQT’s ports or channels
(the “Audio Destination”) 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/channel. The echo canceller located closest to the
destination port/channel attempts to cancel the echo. Echo that is not
cancelled arrives at the source port/channel 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. An example of using
simulated echo to test an echo canceler directly is shown on page 3-48.

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 Application’s Help for more information about echo
measurement options.
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Note

Placing/Answering a Call, Sending Test Signals in a T1/E1
Environment

This example for connectivity demonstrates the processes that are fundamental to
voice quality testing a VQT server and VQT Application in a T1/E1 environment —
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 for a T1/E1 connection shows you how to:

e Configure the physical T1/E1 ports the VQT will use.

e Connect to the device or system under test.

¢ Place and answer calls to set up the test circuit between T1 channels.
¢ Run the DTMF Tone measurement to verify connectivity.

¢ Terminate the calls.

To begin this test scenario, you need to have set up and powered on the VQT
server, launched the VQT Application from the shortcut icon in the Windows
desktop, 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. Remember when adapting this test scenario for your own unique test
situation you need to update the port configuration to match your network
environment. Also, you will need to replace the sample telephone numbers in the
Call Control Tool with the telephone numbers that match your test situation. The
configurations shown throughout this example are for demonstrative purpose
only.
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@ In the TaskList Navigator, select the TaskList called “Connectivity
Test”. The list shown below will be loaded and the Port Setup tool for a
digital connection (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.

lent Technologies Telegra VAT (T1) - [T1 Connectivity Test: 1. Port Setup]
He Edit View Interface Measurements Tools Window Help -18] x|

W 2Re)f: AEEFEERRTENE B = @sq By [F4
Blzl
I Conngctivity Test j E

. 1. Port Setup

IIEes

[=L=le]
e*00

1

L D Pot 1(T1) _i |i|
Ij ‘_ Pan 2[T1)
N} Metwork Telephone Mumbers | { Metwark Telephone Numbers
Line Coding IBBZS j
Framing IESF j
Signaling
Type ['wink Start [U3A) |
w Apply

Port ©0p tool [T1] - use to configure the YOT's r /s on which calls and subsequent measurements are made. Part setup is typically the first

i the Voice Quality Test process.

To configure ports:
(1) Configure Line Coding, Framino /d Signaling to match the network ba which wou wil connect, Click Apply,
(2) Connect the selected ports -/%e network or telephony circult pou intend to test,

Part Setup is complete. Cor’/ue the VAT setup and configur | ian with Call Contral

More Info Port Setup Tips
_4-_ Pw_usl = Mext
ey [Pt @ [Pat1 @
Select the Line Coding and Framing Click Apply to configure The embedded Help provides setup
type. Configure the Signaling the VQT's physical information and access to other related
parameters by selecting the signal interface according to online documentation.
type. the parameters you set. Note: All of the VQT's windows contain

embedded Help to assist you in
performing your testing tasks.

3-28



Look in the Help for connection diagrams. The
connection you use depends on whether you are

testing an individual device or a system.

Help

Agilent Technologies Telegra VAT Online Documentation

Sample Tests
Single Server Sample Tests

Telephony Network
(test lab, deployed VoIP
network, PSTN, etc.)

port 1
VT
port 2

T1 Connections

(wall sockets, connections on
gateways/routers/PBXs,
CSU/DSUs etc.)

o] x]

Lontents
Index .. &
Embedded Help M &5 B
Hide Back Print  Options
wielcome. ..
About VET... Contents |‘ndex | Searcn |
Introduction to WaT
Configuring the WiQaT
Selecting and Configuring Ports
Q] Connecting the YaT
----- @ Quwerviewr

Q Analog Connections
@ T1E1 Connections
@ T1 Connections
L. [2] E1 connections
Q’;’| Placing and Answering a Call
@ Querviewr
----- u Placing and Ansvering Anslog 1
. 2] Aot the Cal Control Tool
@ Howe to Place and Angwer £
2] call Control Tool Detsiis
i3] call Control Tips
Q Placing anc Answeting THE! C:

Making Measurements
QT Test Tooks
Sutomsting Voice Quality Testing

Operation and Troubleshooting Tips

[ ——

T1 Connections

‘fou use T1 connections when you want the VAT to emulate the T1 ends of a digital connection ar
connections. The diagram below shows an end-to-end connection between two T1 ports, Port 1 and 2 of the
WAT and the telephony/network device(s). Your WGT has either a T1 link or an ET link, but not both

Status Indicator LEDs
o0

Shielded Cables fefele

S

Router, Gateway, CSUIDSU, PBX,
Swich ete.

Telephony Device
or System under
Test

Telepho
Interface
Pors (e
side of th
Telegra
ER)

Router, Gateway, CSUIDSU, PBX, Switch etc

To connect the VOT to the network:

v
4| | »

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

You can also access T1/E1 cable wiring and
pinout diagrams from this Help topic.
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Open the Call Control tool to set up and place
the call or calls through the circuit you intend
to test. In this case, type in ten destination
numbers in the Number to Call field of the
channel that will place the calls. Normally, the
network determines which channels get
answered.

lent Technalogies Telegra VAT (T1) - [T1 Connectivity Test: 2. Call Contro

File Edit View Inteface Measwements Tools Window Help

You can use the
Telephone Book to
store your favorite
telephone numbers.

NI

(BEl: 2R &2 =  EEErEErER AR RS = (Wl DE Y |2
J=TES]
Conmectiviy Test = . BT e ced Config, _| @ Augio Monitor Config.. | ¢ Irsffic Load Config.. | G Telephone Book |
—— Pait1(T1]
= I [ Numbet to Cal @ Humber to Cal o Humbe ta Cal
1-1 | —|=|7oo0 1-9 | —|E|7oo8 17|
12 | |—[=m[roor 110 |—|=|7o0a EENSE]
2_Call Contiol o RSP (AP
LT | | 5 == o B e
n g L M - TS 112 |—|= 1-20_|—|=
115 |=| =P f7004 n-13_ |~ | L O
1-6 |—|=|7005 1-1 = 1- |— =
. ::‘ 1-7 [—|'E||7006 1-1 = 1= e
1-8/_|—|=|7o07 1-16_|— = 124 |—|=
| % — Fait 2(T1)
1 |—|= 29 _|—|m =17 |-|=
[ | L] 22 _|-|= =0_|—|= 218 _|—|m
23 |—|m 211 _|—|m 219 |—|=
[ | 24 | |mm 212 | |= 220 | |m
25 |—|= 213 |—|= 231 | |m
26| |—|= zi_|—|= 222 |—|m
27 |- |= >5_|—|= 223 | |=
20 _[-|=| 218 _|=|m| 224 _|=|m|
= Appls Call Caniral tocl - Use to configure, place, and answer call. In mask tests, you must complete a call i arder ta measure

the characteristics of a voice it

To configure and place a call:
(1] Make sure pou have done these things.

(2] Type in the Mumber to Cal

(3] Use the Audia Monitor Config buttan to select the signals you want to hear.
(4] Click,the Apply button to place the call

More Info
<= Previous = Next
Ready Pot1 @ [Port1 @

Click the Apply button

to place the calls.

LCall Control Tips
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Once calls are connected, the telephone icons

in the Call Control tool will go “off-hook”, and

the call status will be shown in the Number to
call boxes.

gilent Technologies Telegra VAT [T1] - [T1 Connectivily Test: 2. Call Contiol]

| File Edit View Intefface Measurements Tools Window Help == x|
[EE =R 22 E CEFrEErBENEDNN WA= (Wl |2 e

olx
I Connectivity Test j . ﬂ Advanced Config.. | @ Audio Monitor Config... I f? Traffic Load Config... | [Nal] Telephone Book. |

— Port 1(T1)
B

Mumber to Call Mumber to Call Lo Mumber to Call

[

[ 2. call Control

b
|

@
|

=
|

!

EIEICICIEE

o
=
|

=3
|

o
[~
|

o
b
|

I
EIEICIEIEICICICR R EIEIEAEI I EIEIE

R
|

m —|&[connected —|’&|[connected ,ﬁ 17 |—
(22 | |-|®&|connected — |’ |[Connected 1o 18 |=
23 _|-|®&|connacted —|= arzriE
(24 _|-|®|[Connected —|= [ 2l =
’E_:'n‘ Connected —|= I
|26 _|—|&[Connected —|= 3 =
|27 _|=|&[Connected —|= 3 |-
|28 _[-|®|Connected —|= 2 |—

Apply | Call Cont'/i tool - Use to configure, ple” £ and answer calls. In most tests, pou must complete a call in arder to measure:
the char /ateristics of a voice circuit

To c /nfigure and place » Zall:
(1)} /ake sure you have do Athess things.

[2) /ype in the Mumber t Zzll.

[F/dse the Audio Maor’ 4 Config buttan to select the signals you want ta hear.
['/i Click the Apply B 4Gn to place the call

Call Control Tips

& Previous| & New |

Port 2 (2

Ready

Notice that the channel pairing is shown Note that it is possible for channgls
in the box to the right of the Number to to be answered on the same port.
Call field. (In this example port 2, channel

10 is connected to port1, channel 10.)

The channel pairing is determined by the

setup of your network. The channel

pairing above is shown for demonstration

purposes only.
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Open The DTMF Tone measurement. In the
Audio Source field, select the channel pair
on which you will perform the DTMF Tone
measurement. In this case, choose channel

pair 1-1to 2-1.

Edit Yiew lnterface Mea

ments ook Window Help

Set the Audio Monitor for Port 1 to “None” and Port 2
to “Receive” This is so you will hear only the tone
received at Port 2, channel 1.

BH RSt ERErEEFANO\OR ML s [ Ms o\ pm L

L]

[ Connectivity Test

=

[ 3. DTHF Tone

L]
=
L]

& Previous |

o=

[

Newt |

Fieady

i# 5tart || I Agilent Technologies ...

Audio

SR

Audio Destination

Ul

1)

D50 Chanrel 1 : J

Ch Pair  Ch Pai

@) Stat g = J @:  Audio Moritor Config

- - =

“=h Ampltude

| Audio Monitor Configuration

~Source Porl C ion Tips
" Transmit

Call Control el - depending on how it i corfiured, audible signals
€ Receive caninclude a dial tone, DTHE tones duing dialing, and iinging,

€ Transmit AND Receive

Wheasurements - audible signals can include tansmitted audio best

£ Nane signal, retuned test signal, telephory events related to cal status, etc.
 Desthation Po BEndHoend - liten o the Receive sional on the
destination port, Found-tip measurements - isten to the received signal
" Transmit on the souice poit
' Receive
1 youfisten o both Transmit and Receve signals, you wil ikely hear
€ Transmt AND Recsive the delay introduced by the netwark
" None

WThe VQT's overall volume is controlied in the Windows 0,

T Tl Bestore Diefalts More Infa Field Diescriptions:

Poit1 Port 2 11 7000 65.0dBm = | 2 -65.0 dBm
[~

& 11:534M

Start transmitting tones from Channel 1,

Port 1. When you hear the tones, you will
know that you have connectivity between the
paired channels, because of the way the Audio
Monitor is configured.
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The DTMF Tone spikes in the
graphic relate to the DTMF Tone
digit pair 1. The spikes should align
with the circular reference marks.

Agilent Technologies Telegia ¥QT (T1) - [T1 Connectivity Test: 3. DTMF Tonel

File Edit View Interface Measwements Took ‘window Help _181x|
EH /eS8 ? = EEErEErBnENE/AL, S @Me) DBy | £
EE Audio Configuration

[ Comectivy Test [~ | fudio Sowee — [Pon 1 /1) D50 Channel 1 -

fudia Destination [P/ [TT) D50 Channel 1
v/ -l
H Ll v oo ]
Tone: |1 =

™ Low Amplitude
. ™ High Frequency
™ Lo Frequency
¥ Reference
[# Received

t aximize. ..
In general: DTHF tanes must be sent and received within certain
amplitude and frequency tolerances.
1] I I
m- !‘nm In the graph: the frequency of properly transmitted DTHF Tones
4 will zomespond with the reference marks, and the amplitudes will

1 /& Advanced Config.. J 4 udio Maritor Corfig..

s -
i\ I speaking: the Twist valus should be in the rangs of B to 4 dB,
) ‘nm amplitudes should not be much mare than 6 dB lower than what was
T I MY (=ritco, and frequencies should not deviate
| ol ol ol
Ta e Using the DTMF Twist Measurement
| T T/
T [ /]
1 [l
L T
T 11
- || 1|
& Previous = Mest
Ready [Pot1 @ [Potz @ \\-|" [7000 [B5.04| im ol - |-65.0 dBm
Bsto| [ rgiont Tochmologios @ wsm

Note that the Iwist value are within the
range of -8db to 4dB and the low and high
amplitude measurement are close together.
This indicates that the DTMF tone pair was
transmitted through the network properly.

Notice that the Correlation Timeout
parameter shows “No”. This indicates
that the DTMF measurement received
the DTMF tones and was able to
correlate them with the original test

Up to this point, you have placed a calls between Ports 1 and 2, and used the DTMF tone to verify a good
connection on one of the established calls. You could now use the DTMF Tone measurement to see what
happens to the tones as they are transmitted across the network. Received DTMF tones should be within
specific frequency and amplitude tolerances.
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Go to the second Call Control tool in the
TaskList Navigator.

Call Control Advanced Configuration =]

This dialog is used to control aspects of call set up. You can also use
this diclog to update the Call Control tool with the current call status of
the VAT, The following parameters can be set/used

AutoT asker Timeout {120 seconds Get Main Confiquration

futtoT ssker Timeout

Note: |n most test stuations. the default setting in this dislog is
appropriate. |f you hawe changed any this parameter, you can restare
the default with the button below

¥ Tt Active Configuratiort

Mare Infa Confiq Tips

oK I Cancel

Restore Defaults

Notice that the handsets are “off-hook”
indicating that the calls are still in progress,
but the background color is yellow. This
condition exists in the second call control tool
because yellow indicates the difference
between the desired configuration in the Call
Control Tool and the current active
configuration (state of calls).

You now need to update /s Call Control
Tool to the current call state before you can
place additional calls. Click Advanced Config.
Place a check mark into the Get Active
Configuration box, then click OK.

the characteristics of a vaice circuit

To configure and place a call:
(1) Hake surs you have dons these things
(2] Type in the Number to Call

(4] Click the &ppl button to place the call

ETES]
g2 = el DALY P
alx
. &% Advanced Config | @ fudioMonitor Confia.. | #®  Traffic Load Corfig.. | G Telephone Book |
Port 1(T1)
< Humber ta Cal D Numbe ta Cal B Humber 1o Cal
(13 Connected 25 (7
=10 Connected |10 (118
far_|—|= 18’
i1z = [1-20
i3 == 121
i-14_|—[= [1-22.
15 |[—|= 23
1-16_ [—|'B& 1-24
— Port 2(T1)

|21 _|~|&|[Connected 1-1 & [Connected 18 217,

[z= & [Connected & [Connected 110 z18)

23 & [Connected = 219

24 ‘& [Connected =3 220

[25 & [Connected = 231

|28 ‘& [Connected =3 22

== & [Connected = 33

) & [Connected = 224

.= el Call Control tool - Use to configure, place, and answer calls. In most tests, you must complele a callin order to measure

(3] Lize the fudio Monitor Config bulton to select the signals you want to hear

Call Control Tips

Hore Info
<= Previous = New
Ready Port1 (2 [Port2 (O | [ [ [

Please note that clicking the Apply button before you updated the Call Control tool using the
Advanced Configuration dialog box will disconnect your calls at both ends of the connection.
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To test for connectivity from Port 2 to Port 1,
type in the telephone numbers that are
associated with port 1 in the Number to Call
section for Port 2 (In this example, channels 13
through 20).

=| File Edit Wiew Inteface Measurements Tooks ‘Window Help TS|
(SR =7 EEErrERrENEDNEme || Wsa i oBy Lo

olx|
I Connectivity Test j

. & bdvancedConi. | @ Auglc\-dumlurliunhg.. | # IaicloadConig. | G TelphoneBook |
\

— Fort 1 (T1)
< Humber to Call Number to Call Number to Call
)
B [Cannected 1-1 |E\ [Connected 1-9 4004
& [Connested 1-2 | B\ [Tonnected 110 [2- 4005
B [Connected 13 - | | Tonnected - 4006
B [Connected 14 2- B \Connected - ooy
B [Connected 15 2 =
—|&|[connected 16 [21 =]
—| & [Connected 17 218 |[—|E
—|& [Connected 1-8 2 =
(W Call Contral tacl - Use to configure, place, and an |ver calk. In mest tests, you must complete a eal in order to measure
hdid Apply J the characteristics of a voice circuit.
Ta configure and place a call:
(1) Make sure pou have done these things.
[2) Type in the Mumber ta Cal
[3) Use the Audio Maniter Config button te select | he signals you want ta hear
[4) Click the Apply button ta place the call
bare Infa LCall Control Tips
<& Previousl = Mest |
FReady [Pe|i1 @ [Potz @ ] [ [ [
Click Apply to place Notice that the telephone icons tumn
this second set of yellow indicating that the channels have
calls. been selected to place calls.

Remember, in your test environment, calls may not be answered
on the channels or ports shown above. The channel pairing above
is shown for demonstration purposes only.
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@ Open the second DTMF Tone
measurement from the TaskList. Now
perform the test on port 2 to verify
that you established connectivity
between ports 2 and 1 (in this
example, channel 14).

filent Technologies Telegra VAT (T1) - [T1 Connectivity Test: 5. DTMF Tone]
windaw Help

Edit Wiew Interface Measurements Lodls

Remember to configure the Audio
Monitor, so that you can hear the DTMF
tones at the receiving channel.

I (= ]
=& x|

EIEREEA Vel Bl =00 AL =

CELOG [

Bix|

Audio Configuration

Audio Source Port 2 [T1) DS Channel 14
Audia Destination [Fo 1 [T1) 05 0 Channel 14

annectivity Test

@] Stat | 42 Advanced Config

| @ Augia bonitor Confia

DTMF Tone "1"

5. DTHF Tone

[ o o
ol o o
[ o

{7 Previous = Mext

Tone: |1 -

I~ High Amplituds
I~ Low Ampliude
I~ High Frequency
I™ Lo Frequency

F Reference

¥ Received

Marirmize,

DTMF Tone messursment - used to measure what happens ta
DTHF tones as they are transmitted acioss the device or system
under test.

To run this measurement:

(1) Make sure you have dore these things.

[2) Set the Audio Source and Audio Destination parameters above.
[3) Start the test (Start button above)

Rieceived DTMF tanes should be within spevific frequency and
amplitude toleranees, Check the speciiations for the device or
system pou are testing.

More Info Interpreting DTMF Twist Results

[Port1 (3 [Pot2 (3 | 214 [4001

Flaady

[-65.0 dBm =B [114 B50dBm [

Notice the results. The frequency of the transmitted DTMF tones
correspond with the circular reference marks and the twist values are

within the acceptable range. The twist field would turn red if
measured values were outside user-defined thresholds.
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Once you finished testing, you can
hang up the calls and view the logged
measurement results as described in
previous sample tests, page 3-12.

gilent Technolagies Telegra VQT (T1) - [T1 Connectivity Test: 6. Call Control]

Sample Tests
Single Server Sample Tests

Fie Edi Yiew Interface Measuements Took Window Help _15] x|
(=l =85 7 @ EEFrEErEmMCDNR RS = (Wesy 5By 2
ol
[ Comectivip Tes = ¢ AdvancedCorfig.. | @ AudoMonitorConfip. | ¢ TisfficloadCorfig. | L]  Telephane Back
— Pat1(T1]
B Mumber to Cal Nurmber to Call 3 Number to Call
= 117 _ || E‘Ioannected 217
1z | 1-18_|—|® [Connected 218
13 111 & [Connected 1-19__|—[&|[Connested 219
-4 1-12_|=[&[connested i-20_|=[B|[Cannested 220
18 113 & [Connected 213 -1 [—|m)
16 114 R [Connected 214 -2z [—|m
= 1-15__|—|% [Connested 215 f1-23_|—|m
18 1-16 & [Connected =16 [1-24_ ==
— Port2(T1)
21 _|—|&[Connected X Connected 17 117
22 _|[—|B[Connected 210 Connected F2E] [i-1g
2-3 _|—|E[[Connected 211 119
24 _|—|&|[Connacted [0 [1-20
25 _|—|®[Connected 221 |
26 _|—|®[Connected 222 |
2-7 _|=|&[Connected -23
2.8 _|—[Te[connected 2-24
W= spply |9l Contl ool s to confiure, lace, and answer cal, I mos et you st complte calin oer 0 measure
[« the characterstics of a vaice cieuil
To configure and place a call:
1) Make sure you have done these things
12) Type in the Huriber to Cal
3] Use the Audio Monitor Config button ta select the signals you want to hear
1\ Cick the £ppl buton to place the call
Mo ke Cal Contol Tips
A Previous = Next
Ready Port1 (3 [Pot2 @ N [ [ [

To select the channels that you want to
disconnect, click the telephone icon. If you want
to disconnect a group of channels, leave the
cursor on the telephone icon of the first channel
that you want to disconnect, then hold down the
Shift key and click or hold down the Arrow (up or
down) key.

Once you have selected the
channel or channels that you want
to disconnect, click Apply to hang
up the calls.
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Note

Progressive Traffic Loading on T1/E1 Calls

This example demonstrates how to characterize the behavior of your network
based on varying load conditions. By progressively loading traffic onto a number
of channels and performing a measurement on one of the channels after each
transaction, you will be able to determine if the quality of the voice connection is
impacted. For simplicity we will demonstrate the Delay measurement. You could
run other measurements as well.

Progressive loading of T1/E1 calls could induce delay and impact the clarity of the
call. This test can help you evaluate whether you have enough resources or
capacity allocated to handle increased call traffic. Specifically, this sample test will
show you how to:

¢ Select and configure the physical T1/E1 ports the VQT will use.

¢ Place and answer calls.

¢ Progressively load channels with traffic.

¢ Measure the end-to-end delay of the system under test as increasing amounts
of traffic load is added.

Please use the Help for more information about Delay measurements, quality test
concepts and techniques, and the other measurements and tools provided by the
VQT.

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. Remember when adapting this test scenario for your own unique test
situation to update the port configuration to match your network environment.
Also, you will need to replace the sample telephone numbers in the Call Control
Tool with the telephone numbers that match your test situation. The
configurations shown throughout this example are for demonstration purposes
only.
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In the TaskList Navigator, select the TaskList called
“Progressive Loading Test". The list shown below
will be loaded and the Port Setup tool (the first item
in the list) will be opened.

lechnologies Telegra YAT [T1) - [Progressive Loading Test: 1. Port Setup]

Progressive Loading Test |

1. Port Setup

|

L]
>
L]
=
C |
w
L]
o
L]

ESF =l

Select the Line Coding and Framing type. Click Apply to set the port
Configure the Signaling parameters by configuration that matches
selecting the signal type. your network environment.
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Open the Call Control tool to establish

calls on all channels from po

File Edit Wiew [nterfface Measuiements Tools

rt 1 to port 2.

Type the destination telephone numbers in the
channel’s Number to Call field. For this example,
assume that the telephone numbers shown
below will be answered on channels
associated with port 2.

ilent Technologies Telegra VAT (T1) - [Progressive Loading Test: 4. Call Cont/dl] | _[=]x]

Window Help =181

E PRS2 CERFERrENE/NLN foE [ @s a0l PBY A

ol=l
IT: sgressive Loading Test j

. ﬁ Advanced Lonfig... | <g:  Audio Monitor Config... | &9 Traffic Load Config... |Qﬂ Telephone Book |
— Port 1(T1)

F/mber to Call e Mumber to Call <He Mumber to Call

]G0 ] R

<= Previous | = Mext

Ready

Click Apply to

place the calls.

Connected 11 28 |—|&[connected 1-4 Connected 1-17
Connected 1-2 210 Fﬂ?‘ Connected 1-10 Connected 1-18
Connected 1-3 211 'E Connected 1-11 Connected 1-19
Connected 1-4 212 'i?' Connected 1-12 Connected 1-20
Connected 16 213 'E‘ Connected 1-13 Connected 1-21
Connected 1-68 214 'a' Connected 1-14 Connected 1-22
Connected 17 215 'E Connected 1-15 Connected 1-23
Connected 1-8 24\ 'if' Connected 1-16
Apply Call Cantrol taol - Use ta jnligura,_ place. and answer calls. In most tests, you must complete a call in order to measure

the characteristics of & vi\2e circuit

To configure and plac| a call:

(1) Make sure you have di\ e these things.

(2] Type in the Humber to L \all.

[3) Use the Audio Monitor L \nfig button to select the signals pou want to hear.

(4] Click the &pply button to \lace the call.

Mo Info Call Control Tips
Fort 1 (2 [Port 2 & [ \ [

The pairing of the channels is determined by the
setup of your network. It is possible for channels to
be answered on the same port if you were not
calling from every channel and your network was
configured for that behavior.
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@ Select the next task in the TaskList (Delay).

Select port 1/channel 1 as the audio
source channel. In this example, this will
cause the test signal to be transmitted
between port 1/channel 1 and port
2/channel 1.

gilent Technologies Telegra YQT (T1) - [Progressive Test: 3. Delay]

File Edit View Intefface Measurements Tools Window Help -|E‘ 5[

BiEe g E EERFERrBENENE P A Wad 0B [ F e

S

- _ gl Audia Configuration Audio Path Repetition
iiessive Loading Test ﬂ Ao Sewrce | Port 1 (T1) D50 Channel 1 E % Source -> Destination & Single
. " Source > Destination -» Source © Repeat |5 s
Audia Dest. IPnrt 2[T1) DS0 Channel 1 W BFe

Advanced Config... Audio Monitor Config...

3. Delay

0.A7E

0450 T Summary
0 Last

Click Start.

v Delay
IV Mag Thieshold
™ Min Threshald

L

a0 0.0 1500 1760

T IRRINT TR RIS MR Y

l'
_ast Delay [ms]

M awimurn Crelay [me)

Delay measurement - used to measure the time it takes a vaice signal to
travel from one point to another across an established voice connectian,

To run this measurement:
[1) Make sure you have done these things,

IEES
- m [2) Configure the Delay parameters above
- [3) Stait the test [Stait button above).
m w [4) See the primary results [white background in the spreadsheet] to
- quickly interpret the measurement

More Info Interpreting Delay Results

<5 Previous |

Ready

[Portd @ Fotz @[ 11 [7000  [-|50dEm] = ® (21 [400 [-B5.0dBm

Note the Average Delay value.This will be
your baseline measurement against which
you will compare subsequent measurements.

Once finished, the VAT displays results in the
graph and spreadsheet.
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Open the Call Control tool and
load traffic unto the channel
adjacent to the channel that you
performed the delay
measurements on.

le Edit iew Interface Measurements Taools

tAgilent Technologies Telegra YQT (T1] - [Progressive
Window

Remember to update your current
configuration in the Advanced
Configuration dialog box by
clicking Get Active Configuration
in every Call Control dialog box
throughout this sample test.

Help

Load tratfic unto the channel adjacent
to the channel that you performed the
delay measurements on. You can use
Traffic Load Config. to select and
control the type of traffic that can be
injected onto T1 and E1 channels that
are not under direct measurement.

bading Test: 4. Call Control [_[5]x]

=181

3
b=l
p=N
=

Call Control tool - Use to configure, place, and answer calls. [n most tests, pou must complete a call in order b measure

EEH =R E 7 S EEFrFRErENE AN~ e E msea |l DBV~ e
Blx
Frogrossive Lomding Toot . 5 ke Atorig, | @ AudoMontorConiig.. | /% TalficloadCorfig.. | (I TelephoneBook |
— Fart 1 [T1] —
<z Nurber to Call gz MNurmber to Call gz MNumber to Call
= R =
: = o
& 116 _|=[®] 1-24_[-|=|
— Port 2 [T1)
21 _|=|®[connected -1 [2:0 _ |=|®|Connected 1-8 217 _ |=|®[Connected 1-17
22 _|—|®|connested -2 [2-10_|—|®|Connected 1-10 218 _ || [[Connected 1-18
2-3 _|—|&|Connected 1-2 11 |—[&@[[Cannected 111 213 & [Connected 1-18
2-4 _|—|&|connected 1-4 212 |—|@[[Connected 112 2320 & [Connected 1-20
25 _|=|®[Connected -5 [2-13_|=|®|[Connected 113 2-21 _ |—|®[Connected 1-21
25 _|—|®|connected 1-6  [2-14_|—|®[Connected 114 2-22_|—|W[Connected 1-22
27 _|=|&[cannected 1-7 15 |—|&@[[Connected 1-15  2-23 | —[&@[[Connected 1-23
28 _|—|&[Connected 18 16 |—|&|[Connected 118 224 |—|m)
Ldr=d

the ck of a voice circut

Mext

<9 Previous o

Ready

To configure and place a call:

1] Make sure you have done these things.

[2) Tupe in the Murber to Call.

(3] Usze the Audio Monitor Config button to select the sighals pou want to hear,
(4] Click the 2pply button ta place the call

ore Info

Call Control Tips

Fort1 () [Poit2 ) [

Click Apply to begin
transmitting traffic load
from the selected channel.

R [
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Begin another Delay measurement to find out if
loading channel 2 with traffic impacted channel
1's voice quality.

Select the Source and
Destination port and
click start.

[#fhaien technoloies Teleaa V0T (11) - Prgressve Looding Test 5 Def
"|File Edit Wiew Interface Measurements Tools Window Help 18] x|
B8 EEErEErENINE e Maa i pm e
] Bl Audio Configuratic/ i— Audin Path Repetition:
Pr | aressive Loading Test j Audio Source I-PD'? 717050 Channel 1 : % Source ~» Destination ' Single
. fF - " Fepeat |5 times
Audio Dest Im [TT1D50 Charrel 1 " Source -» Destination ~» Source € Coimmns

| ﬁ Advanced Canfig.. | < Audio Monitor Config...

O I

' Summary
& Last
5. Delay

¥ Delay
V¥ Max Thieshold
[ Min Threshold

i o O

100.0 180.0 2250 2500

L
L
=
L
L
=
L
=
L

Delay measurement - used ko measure the time it takes a voice signal to

Last Del .
ast Delay [ms] travel from one paint ta another across an established woice connection.

tdawimum Delay [mz]
To run this measurement:

[1]) Make sure you have done these things

[2) Configue the Delay parameters above.

[3) Start the test [Start button abave]

(4] See the primary iesults [white background in the spreadsheet] to
quickly interpret the measurement.

Muoie Info Interpreting Delay Results
<=5 Previous | = Mext
Ready [Port1 @ [Pot2 @ | 11 [5007 [-6i{DdBm [ = | B | 213 [4000 |-61.8 dBm [

Note that in both the graph and the spreadsheet, the measured delay
increased from 95.375 milliseconds to 98.250 milliseconds after the
channel adjacent to the measured channel was loaded with traffic. The 3
millisecond increase might not be due to traffic load, but simply because of
slight fluctuations in the network.
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\Ie Edit View |nterface Measuements Tools ‘window Help

Continue to the third Call Control tool so that
you can load a series of channels with traffic.

In this example, you load channels 2
through 12. This will place more traffic
onto the line and help you determine if
further delay will be induced.

=181 ]

H|5E ) 1:dd T4 LA T =
ozl
Pic | pessive Loading Test j . ﬁ Advanced /anfig. | < Audio Monite | Canfig... | ﬁ Traffic Load Config... | Qﬂ Telephane Baok |

— Pt 1 [ T]]

Humber to Call Number to Cal

] 10 (] S o] (o]

Connected 14 |28 |-|@&[Connected 19 217 || [connested 1-17
Connected 12 210 [-|&|Connected 110 218 |=|®&[connected 1-18
Connected 13 [211_|-|@[Connected 141 219 |-|B[Connested 1-19
Connected -4 212 |-|@[Connectsd 1-12 220 |=|B[Connected 1-20
Connected 1-5 ]ﬁ ';' Connected 1-13 ’E —|"B [Connected 1-1
Connected 16 214 |=|@[Connected 14 22 |-|B[Connected 122
Connectad 1.7 215 |-|@[connectsd 1-15 223 |=|B[Connected 1-23
Connected 1-8 216 'E' Connected I-16 224 |—|B

=
L]
=
L]

Call Cantrol taol - Use to configure, place, and answer calls. In most tests, you must complete a callin order ta measure
the characteristics of a voice circLit

To configure and place a call:

[1] Make sure you have done these things.

[2]) Type in the Murmber to Call

[3] Use the Audia Maritar Config button ta select the signals you want to hear.
(4] Click the Apply button to place the cal

Mare Info Call Contral Tips
<& Previous = Mext
Ready Poit1 @) [Pot2 (2 I

Click Apply to add the
load.
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Go to the next task and perform another
Delay measurement.

Sample Tests
Single Server Sample Tests

[iflagilent Technologies Telegra VAT [T1) - [Progressive Loading Test: 7. Delay]
!

<= Previous |

IR NI R TER R !

= MNext

FReady

File Edit View Intefface Measurements Took ‘window Help i =l |
PH P RER S ? EEEr R MmN RS W pER A e
2l Audio Configuration Audio Path Repetition:
I_F agressive Loading Test LI Audio Saurce IF'ort1 (T1) S0 Channel 1 E 1% Saurce -» Destination £ Single
Audio Diest Fot 21T DS0Ch & 1~ Source -» Destination > Source © Repeat |9 e
udio Dest. [Port 2(T1) ahinel " Confiruous
Oitaftl 2 = I & e

= Summary
& Last

¥ Delay
¥ tax Threshold
I Min Threshald

[Last Detay sy | 107.750| [average Delay i)

Maximum D slay [ms)

Delay measurement - used to measure the time it takes a voics signal to
travel from one point tn anather across an established voics connection

To run this measurement:

(1) Make sure you have done these things

[2) Configure the Delay parameters above:

[3) Start the test [Start button above]

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

Moe Info Interpreting Delap Results

[Pot1 (D [Pat2 & | 11 [6001

(&5,

dBm == [21 [4000 [634 dBm

In this example, the time it took for the audio
signal to travel through the device or system under
test increased from 98.25 milliseconds to 107.75
milliseconds. Loading the series of channels with
traffic might have caused the delay to increase.
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Proceed to load the remaining carrier Remember to update your
channels. current configuration as
described on page 3-34.

' Agilent Technologics Telegra VAT (T1) - [Frogy/£sive Loading Test: 8. Call Control [C[E1=]
=l =]
j B = ol 4 = a1 i

ESEEESE e

DECEECERIC R CIHEL

/A
=
L
=
[
=
L

8. Call Control

LTI = [ [ T
BRI | (BRI

L e

i) I

[PotT@[Ptz@ [ [

Click Apply to add the load.
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Open the last Delay measurement in the Tasklist to
see if the additional load affects delay.

m gilent Technologies Telegra YT [T1] - [Progressive Loading Test: 9. Delay]
[“:|File Edit View Intefface Measurements Tools “indow Help == x|
FRE IR LT T LD L L E S
. ol Audio Corfiguration Audio Path Repetition
IE gressive Loading Test j i Source IPO'” [T11D50 Charnel 1 E % Source > Destination i+ Single
& " Source > Destination - Source " Repeat |1 s
wdio Dest, IPUII 2[T1) D50 Channel 1 @ Baiivms

O Start I &3’ Advanced Config I B Audio Maonitor Config...

€ Summary
& Last

v Delay

IV Mag Thieshold
™ HMin Threshold

i I aximize..

Ld 9. Delay

750 100 1=0.0 1750 2am0

IR AR TR IR IR

Delay measurement - used to measure the time it takes a voice signal to

Last Delay (] 4
Y {1ns) travel from one point ko anather across an established vaice connection

M aximum Delay [ms]
I To run this measurement:

N Make sure pou have done these things.

[\Configure the Delay parameters abowe.

[3) 2\t the test [Start button sbowe).

[4]) Sex\the primary esulls [white background in the spreadsheet] ko

quickly in\roret the measurement.

More Info Interpreting Delay Results

<3 Previous | (=53 Mext

Fieady Por1 @ [Pot2 @ [ 14 [6001 -65.0 dBm = 'O\ 4000 -65.0 dBm
L} a

In this measurement, the time it took for the audio signal to travel through the device
or system under test increased from 107.75 milliseconds to 117.75 milliseconds.
Notice that every time you loaded a series of channels with traffic the delay
increased. Even so, in this example, the delay increased only by 10 milliseconds. The
value of 117.75 ms is below what is perceptible to listeners. Delay above 300 to 400
milliseconds is usually obvious to the user.

You can now hang up the calls as shown in the previous sample test on page 3-37.
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PBX

Verifying Echo Cancellation with simulated Echo in a
T1/E1 Environment

This example demonstrates how to test an echo canceller either in a lab or other
tightly controlled environment by introducing simulated echo using the Echo-
PACE measurement’s Network Simulator. Since we know that most echo is a
result of electrical mismatches in analog circuits, we will emulate an analog tail
circuit with the VQT to test an echo canceller.

Consider the following end-to-end telephony circuit example:

¢ An enterprise PBX connected to a VoIP Network through a T1 trunk line and
Media Gateway 1.

¢ A VoIP Telephony Network connected to Media Gateway 1 and Media Gateway
2.

¢ A PSTN Central Office that is connected to Media Gateway 2 through a T1
trunk line.

Because echo often originates from an analog tail circuit, Media Gateway 2
contains the echo canceller that is trying to eliminate echo so it does not travel
back across the VoIP network.

_ Central
Office

S A
y— i, Media Gateway 2
i~ ValP %
| Telaphory et )1

Media Gateway 1

Analog Tail Circuit
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To test the echo canceler in Media Gateway 2, you can connect the VQT as shown
in the following figure.

L]
(i

Port 2

.-'_.-'-"'_'_\_"‘--.\‘_\
Media Gateway 1 ,&;ﬁﬁh\
g =
: : .-l'.r Telephony Network |:| |
|I '-_:\. ﬁ:::_."ll

T | .:-l““'-"";-q_ j-".:'r,l’
'|I':" r—__i:y
S
Media Gateway 2 \\-_“"—'7\ == f

Simulating the

Analog Tail Circuit shown
on the right side of the last
illustration.

Note

In this case the destination port/channel (Port 2) acts as the analog tail circuit
such that a simulated echo signal constructed from the original test signal is
looped back towards the source port/channel (Port 1). The echo canceller located
in Media Gateway 2 attempts to cancel the echo. Echo that is not cancelled arrives
at the source port and is analyzed. You can control the delay and attenuation of
the simulated echo to verify the performance and thresholds of the echo canceller.

In this sample test you will:

¢ Place and answer a call from port 1 to port 2. (The VQT can also place calls
from port 1 to port 1 or port 2 to port 2.)

¢ Transmit a test signal from port 1 to port 2, where it will be delayed and
attenuated and then looped back as a simulated echo signal.

¢ Use the Echo-PACE measurement to analyze the simulated echo returning to
port 1 and to determine how well the echo canceller worked in Media Gateway
2.

Please refer to the Help for more information on echo, echo cancellation, and the
Echo-PACE measurements.
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In the TaskList Navigator, select the @ Open Call control and place a call from
TaskList called “Echo Test". The list shown port 1 to port 2.

below will be loaded and the Port Setup tool

(the first item in the list) will be opened. Set

up the ports to match your network

nt Technologies Telegra VAT (T1) - [Echo Test: 1. Port Setup] ]
Edit View |nterface Measurements Tools \Window Help TS|
EE R[22 EEFrFEBEF@y oNEN A« @salleomn £

\ of x|

v
|Echo Test

[& =]

- £%  Advanced Corfig | <& sudoMontorConfin.. | A Tralfic Load Confio.. | G Telephone Book |

— Part 1 (T1]
@

Humber ta Call

Number to Cal B Number to Call

Connected

l3] Typa i the Numberl
(4] Click the Apoly button to

More Inte LCall Control Tips
4= Previous & Nt
Ready Poit1 (O [Fort 2 (3

The pairing of the channels is
often determined by the setup of
your network.
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Enable the Network Simulator
and set the characteristics of
the “simulated echo”.

Open the Echo-Pace Select the channel pair on
measurement. which you want to run the
measurement. This is the
channel pair that the call is

placed on.
4/ gilent Technologies Telegia VAT (1) - [Echo Test-3 Echo-pPacel _J| /|
=| Eile Edit Wiew Intefface Measurements Tools ‘Window Help == x|
[EFf=E & 2E EEErERETF@mL RN~ B (W s =
= E[E] Audio Configuration—( —————————————— ~Netw/ik Gimul/ar
[E{wTest =l LV [l 1 (1) D50 Channel 1 I Enstle
Audio Destination|Port 2 [T1] D50 Channel
¥ Perform PSOM Feturn Le f5 Delay
Audio Referencs Fils T ] 0 s
[E+Program FilestAgilent TechnologiestTelegia V0T | Browse ..

Q Start | & dvanced Config | @ Audio Monitor Config |

I~ May PSAM Threshold
¥ PsaM

¥ Echo In Silence/Spesch
[# Reference Signal

¥ Beceived Echo

Echo Advanced Conhuration |
Nurnber of Training Cycles Use this dialog to configure\ow Echo-PACE will be measured and

displayed. The following para\sters can be configured

i

Maximize..

Mumber of Trsining Cycles
Echo Free Threshold Echo Free Thieshold

IBS— o v PSOEM Thieshold
® an PSM Threshold » attenuated and

uthers Thieshold

cho in Silence Detect Level
cho in Speech Detect Leve|

o Echo Absolute Detect Level

Awg PSOM Threshold ticed or considered

i

spond to received echo

Max PSOM Theshold
Note: the default values may need to be set to m\> closely aroblems,
match your specific test critsria. If you change these \ alues and

later want to restore the defaults, use the button belos.

‘

Outliers Threshold

% tore Infg

'

Echo in Silence Datect Level

How to Use Echo-PACE

:

dBm

Echa in Speech Detect Level
<= Previous = Nest
[E Foe] EEE -
Fieady o Echo Absalute Detect Level

i Start | | FR Adilent Technologies ..

y

N L —|
B 1214 PM

Cancel Bestore Defaults

i
z
ﬂ
=
o
&
=l

You can use the Echo Advanced Configuration
dialog box to re-configure the measurement and set
the measurement thresholds to match your test
criteria. Usually, the default settings are adequate.
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@ Perform the Echo-PACE measurement.

Make sure you enabled the Network
Simulator and then select the channel pair
on which you want to perform the
measurement.

File Edt Wiew |nterface Measurements ook ‘Window Help RS
EIEE A Y1 d . -4 =D S IR =OE = N
o=l o Configy {ion Metwok, Simulator
[Echo Test = Audia Gowir ort 1 (T1) D50 Channel 1 ¥ Epatle
Audio Des \atmannrl 2[T1) D50 Channel 1

I¥ Peifeim PSOM Rleturn Loss Delay

Audio Reference F 50 dB 5 i

[EProgiam Fies' { gent Teshnologies\Telegia Vi || Brawse .

T e R

| Previous

= Mext

™ May PSOM Thieshold
I PSEM

¥ Echo In Silerice/Speech
¥ Referencs Signal

¥ Recsived Echo

Masimize.

In general: echo signals that ars adequately attenuated and
experiance shart echa delay are often net noficed or considered
annaying

In the graph: high PSQM scores that conespond to received echo

Note that the
outlines value is
above the
Maximum
threshold.

In the spreadsheet:
Lwerage PSOM Outliers
Echo Free

Mot Info How ta Use Echo-PACE

Ready

Part1 ) [Pott2 @

1 [7000

Notice the large number of PSAM spikes and
“Echo in Speech” in the graph. This indicates that
echo is probably not being cancelled.

[-65.0 dBm == (20 | |65.0 dBm

Also notice the high PSQM and large Echo in Speech
value in the spreadsheet. This indicates that a large
percentage of the test signal was interfered with by
the echo signal. A malfunctioning echo canceller
could be the cause.

With the calls still connected, you could re-configure the Echo-PACE measurement with varying degrees of
delay and return loss to simulate different tail circuits and compare results. Once you finish testing, you can
hang up the call and view the logged measurement results as described in previous sample tests. You could
also perform this test on a channel with known echo behavior (for example a circuit with no echo, functional
echo canceller, etc.) and then compare the measurement results.
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Dual Server Sample Tests

This chapter provides two examples of how to use the VQT Application in a
remote / distributed environment to test voice quality between two servers. The
following examples are designed to demonstrate common test techniques and to
familiarize you with the use of this powerful tool.

¢ Setting Up and Running Measurements, page 3-54 — Shows you the basics of
setting up and placing a call, and running measurements server-to-server.

¢ Measuring Clarity in a Distributed Environment, page 3-67 — Shows you how
to set up and run the Clarity (PAMS) one-way measurement server-to-server. It
will build on the basic information provided in the first sample test.

Note Remember to configure the VQT’s ports to match your network environment
when adapting the sample tests to your unique test situation.

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

Setting Up and Running Measurements

This example demonstrates the processes that are fundamental to voice quality
testing with a VQT server in a remote/distributed environment. You will need to
understand these techniques regardless of the measurements you intend to run or
the systems you intend to test. Specifically, this sample test (for an analog
connection) shows you how to:

¢ Add servers.

¢ Perform basic server administration and security functions.

e Establish a logical connection from the controlling PC to the servers (in this
example a local server and a remote server).

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

¢ Configure, place, and answer a call from one server to the other to set up the
test circuit.

¢ Run the Signal Loss measurement in a “round-trip” trip mode between servers.

e Terminate the call.

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

This example assumes that VQT servers have been installed into an IP
management network, the appropriate VQT software has been installed, the
servers have been physically connected to the analog system under test, the client
license key has been entered correctly, and the VQT Application has been
launched. Please go to Chapter 2 for more information.

Adding and connecting servers, placing and answering calls between servers, and
running measurements or tools are the most fundamental of VQT processes in a
remote/distributed environment. You can adapt this example to your unique
testing needs.
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To set the stage for this example, consider the following illustration. A VQT
Portable Analyzer is being used as the “controlling” PC as well as the local server.
Another VQT Portable Analyzer is being used as a remote server (Server 2 in the
illustration). Each server is controlled by an individual client window visible on
the local VQT Portable Analyzer.

This example shows how you would place a call from the local server to the
remote server and run round-trip measurements between them (that is, the local
server sends test signals to the remote server where they are looped back to the
local server for analysis). Assume that the local server will be using analog port A
(FXO) and the remote server will be using analog port C (E&M). Notice the
distinction between the “control” connections from client to server and the
telephone call between servers. Please refer back to Chapter 2 to learn more.

Control Local VAT Portable Analyzer

=

%_ Loaal Sarver

Moatwor ki

Remote VAT Portable Analyzer

As discussed in Chapter 2 and in the VQT Application’s Help, the “controlling” PC
can be a VQT Portable Analyzer, an Agilent Advisor (equipped with a VQT
Undercradle), or a desktop/laptop PC. The remote server can be a VQT Network
Server, VQT Portable Analyzer, or an Agilent Advisor (with undercradle).
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The Server Setup tool is the entry point into the VAT

Application. Before you establish server connectivity, make Note that established server listings
sure you performed all the appropriate server administration display in the Server Selection
tasks. Server administration consists of adding, deleting, windows. Also note that the graphic

updates dynamically as different

and modifying server listings. r ,
server configurations are selected.

jlent Technologies Telegra VAT - Server Setup MEE

Fle Edi Yiew Sewer Help

Dol w57 |[[«<Scleascaior» =]

- " s
Euméule Fully Qua... | Com Zents / Compute. Commments
Demo Dema StatsWATin Do Demo Dema Starts WATin D1
Local Local Fun¥AT meas Local Local FRun¥AT meas
Analogl Analogl Analogl Analogl
N vatel wael warel vatel
|]( your Server IS wattl vl wattl ait]
secured, you must . B | —
enter a Userld and NG 2 o Miatweitk
5eer 1 - Login —— Server 2 - Login ceded |
Password. You must EE— o
| d f h Userld Userld
always N efine the Password . Ch Password
y, 02— | te
appropriate Rt v st
. i € Analog
acquisition hardware b -
for the server. e o
1S erver tional H r 2 - Optional
Tasklist Brovs= Tasklist Brows=
T AutoTasker £ Beajnithis Tasklist first 7 futo Tasker €0 Beaprthis Tiosklist first
[ to Lofe | Browse [ o Logiie | Browse
Creste Sever Comestions | | GewverListhdnin |  Advanced | Beset
Distributed YOT Server Setup - use this toclta select a server from each of the Server Selection lists to set up VT servers for distibuted voice quality testing.
To set up VOT servers for testing:
[1) Make sure you performed all the apoiopriate server administiation tasks bebare pou establish server connectivity,
[2) Select & server from each of the Server lists. For stand-alone mode, select the same server in both server liste,
or place a check mark in the Server 1 - port to port connection check box,
The dizgram will show the appropriate test seenario.
[3) St other parameters for each of the celected servers.
[4) Click the Create Server Connections button when you are ready to beain testing,
More [nfg Server Setup Tips
For Help, press F1 [ NOM
You can type in or select a TaskList and when the : : : :
lient wi \ép ated with that Notice that the embedded Help provides setup information
client window associated with that server opens : :
pens, and access to other related online documentation.

the tasklist will be displayed in the TaskList
Navigator. Also, you can type in the path and file
name of a logfile.
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:2> For this sample test, assume you need to add a Server called
“Analog2” (the remote server). Do this by clicking the Server List
Admin button in the Server Setup tool. This will be Server 2 (ses
Page 3-55). Notice that you do not have to add the “Local”

gilent Technolagies Telegra VAT - Server Setup

File Edit Misw Server Help

E == |[[<< Select Scenario >> 7|

Compute.. | Fuly Qua.. | Commments Compute... | Fuly Qua.. | Cammments
Demo Demo Starts W T in D Demo Demo Starts W in D
Local Local Run VAT meast Local Lacal Run VAT meast
Analogl  Analogl Analogl  Analogl
vatel watel vatel watel
w1 watt] a1 walt]
N —| |

= Serv/en - port to et eorrechion

Mo servers selected.

e 2 - Optional

Tasklist Browse

IE | Auto Tasker 420 Beginitie liashiis: firss

Tasklist Browse

[T Ao Tasker 0 Begintis Tashlistfirst

%
to Logfile [ Biowse [ S| Browse
Create Server Connections | Server ListAdmin | Advanced Reset

Distributed VO T Server Setup - use this tool to select -

*nWIT servers for distributed voice quality testing

To set up VAT servers for tes'

(1) Make sure you performe

(2) Select a server from .

or place a check mark ir RIEZEE IR [x]
The diagram will show t-

(3] Set other parameters

(4] Click the Create Sers

Computer Name | Fully Qualified Host Name [ Commments [
(e i testunit {estunit
vl vaitt T1 unit at customer site
Enter the server IP address, Host name, or
fully qualified Host name: T\/pe in the server |P
| fnaloc? address, Host name, or
User Comments fU”y qUalmed hUSt
name and User
T Comments, then click
Add
f [ |
Click the Add button. , the Add button. The
[USE'ST Thizs dialog iz uzed to add server listing, Server list item will be
S Lt ‘_ . " IP address, Hast name aor fully gu- Zied Host name added 10 the SerVer
erver List dialog bos - used to an

Uszer Comments

Edd Selection list of the

remote servers if necessary. Click o

Computer Name  Fully Qualfied b

priT Sl - Server Setup screen.
Pl Ao b More Info Server Config Tips
Mo I When you are

completed with all
your entries, click the
Add | Done Cancel DUne bUtIOﬂ.
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To set up VAT servers for testing, select a
server from each of the Server lists. In this
example, you will be testing between the

Local and the remote server (Analog2).

gilent Technologies Telegra VAYf Server Setup [_[=]x]
Edt diew Server Hel
|[Bw @ w5/, ||[«<sclectScenarior> 7|
Conmments &
Demo Starts WO T ir Demao Starts VOT i
Local Run VAT me LN\al Local Run VT me
fndogl  Analog] fna\il  Analagl
bralogZ  Analog? fnabg2  Analog?
testunit testunit testunit testunit
wafel vl -
i :
S Ussild
et other parameters
Fasemond
for each of the selected Run measurements between the local server and the selected
rernote server 5 ion Hardwares
servers. If you are & Ardeg
. o LI
accessing a secured o
server, enter a Userld | T
and Password. You { Tasklist |Loonback vat Bowse |
Il Afasker & Seaits s et e Tasker et (e
must also select the
apprppnate server T o | Browss
acquisition hardware.
Cieate Server Carnections | ServerLithdnin | | Advanced | Besst
Distibuted VT Server Setup- use this taol ta select Nerver fiom 2ach of the Server Selection liss (o set up YT servers for ditibuted voice qually esting
To set up VAT servers for testing:
[1] Maks sute you petormned althe apiopiste server atmNatalion sk befors you sstablish server conestity
(2] Selsct 5 ssrver hom eah of th Server lsts For stanala\, mode, sslsct the sats seiver n b server st
orplace a check matk i the Server 1 - port (o part connection N\eck bos
The discnem il show the sppropriats test scensrio
130 Gt other parsmeters for sch of the sekected servers.
[#] Click the Crete Server Connections bultan whern you are ready K\regin testing.
More ko Sever Setup Tins
For Help, press F1 NUM

First select the Signal Loss Measurement.vgt
tasklist for the Local server, then the Loopback.vqt
tasklist for the “Analog2” server. In this case, the
Local server performs the measurement and the
“Analog 2" server loops the voice signal back to the
Local Server.

Click the START Client/Server Connection(s)
button when you are ready to begin testing.
Two client windows will display maximized,
one for the Local server and one for the
remote server (Analog2).
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In the client window associated with the Local Server, notice the TaskList called
“Signal Loss Measurement”. This tasklist is designed to evaluate Signal Loss
performance. Remember to configure Port Setup in both client windows.

ent Technologies Telegra VT (Analog) - [Loop Back: 1. Port Setup]

File Edit View Inteface Measwemenls Took ‘window Help N
EEIEEEEIR Y T-dd- 1 0T LR T = e
Blx

[Loopback =l £ P ()

- Port Setup © Port B [FX0)  PortB [Fs0)

1 Fort C(ERH) @ Poit C [E4M)

iy Agilent Technologies Telegra VAT (Analog) - [Signal Loss: 1. Port Setup]
Fle Edi View Intsface Msasusments Tools “indow Help

EEEE T 1A L - LD =l L -

Blx - Select
Fost = | =
' -
ignal Loss Measurement Pt ] _i & R
E 0 FXD)
1. Port Setup T  Fort B [F40) Ij ‘_ © FortB FX0)
CoEem
D ] Furt C{EE) & Porl C [E5M)
€ Port D (E3M) € PoptD [ESM)
- Fait & Config [FXO] Poit €/ onfiguration [E8M]
Countiy [Urited States [ standard |
Signaling Type [Loop-Start ignaling Type Il 4wire =
Line Impedance [Fis=6000hms 1/1=0 Fip=0 o |
in& Impedance | Rs=E00chms Cp=0uF Rp=Oohi B
Limit Loop Cunent 100, [0 -0 -t
Ot Hack To Dial Delay |2 ser s Oif Hoak To Didl Delay [0.5 seconds -
Netwwork Balance Impedance f[E00 ohne Addressing -5
4= Pioyioue

Ready

ply (F2]

Wrou can place & call, ans [ e  call, and send/y/ eive test signais i | 0 eilher of the selected ports
Thess operations are cont’ sed slssushere.

Port Setup Tips

W0ther than Tourty', the {nost critical para/.ers to set conectly ar

Signaling Tupe [FX0], Sirf 5ling Type [E&M/ and Line Impendance.

More Info Selecting and Configuring Ports
& Fe) 2 Hew |
Ready & | (= [ =@ Ero|
Ports A (Local server] and C (Analog2) are Click Apply to set up the ports.

selected (the FX0 and E&M ports). Make sure

to configure the electrical characteristics of the
ports in both client windows. For this example,
these selections and default configurations can
be left as they are.
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Open the Call Control tool
for the Local Server 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 on the Local
Server is placing the call to part C on the remate server. Make sure not to
close the second client window or the phone connection will be

disrupted.
iy Agilent Technologies Telegra trol] HEE
| File Edit Miew Inteface Mea|uements Tools Window Help =& ]
B EEE: T T LR [ A=l e
—_— | ——ialx|
IEnnnenlwlly Test j . ﬁ Advanced Ci | fig... <@ Audio Moritor Config... I L Telephone Book

Analog Ports (&)

Analog Parts [F<0)
B Number to Cal Number ta Call
A #|m|s551234 [c |me
: -

Apply
l Call Control taol - used to configure, place, or answer calls. In most test
situstions, you must place and/or answer a callin order to measue the
l charactenistics of a voice circuit,
To configure and place a call:
l (1) Make sure you have done these things,
(2] Type in the Humber to Call
l EL\::'E the Audia Monitar Config button to select the signals pou want
l (4) Click the Apply button to place the call.
l Maore Info LCall Control Tips
4 Previous
Ready [ — A AT [ | I
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 on local server to Port C on the remote server.
Audio Monitor Config button and set Once the call is connected, the telephone icons in
the parameter to “Record, Upload the Analog Ports portion of the Call Control tool
and Automatically Play”. This setting will go “off-hook”.

allows you to hear the dial tone, the
DTMF dialing, and ringing shortly
after you established the
connection.
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@ Open the Call Control tool for the Remote server (Analog?2)
so the call placed from the Local client window can be
answered in the remote client (Analog2) window. You do
not have to select Port C nor do you click apply to answer — -
the call. The VAT answers incoming calls automatically. Note that the callis being answered in
the Remote client window (Analog2).

gilent Technologies Telegra VQT [Analog) - [ Loopback : 2. Call Contral]

==

| File Edit View Inteface Measwements Took window Help

B a1 L= b A= O N =

Blxl
[Cosnback =l . 2 AdvancedConfis.. | @ Audio Monitor Ct | fia (Ul  Telephone ook

#inalog Ports [F<0) Analog Pe |  (E8H)

il % Humbe to Call wh Nurbe to Call
A |m ¢ _|=
HFE B

CJ

Lpplulz)

Call Control Tips

WThe state of the call can be monitared in the Status indicatars to the
left, or in the Status Bar at the bottom of the screen.

WThe VAT supports thice caling modes

WThere are seveislressons why 2 call cannat be made. Audio
indications [2.9. dial tone, busy signal, ete.) provide the fist clues.

wrellow highlights indicate pending actions.

More Info Howy to Place/Answer a Call

& Previoss | = New

[ nalog2. B0 [ 5555555 [ B | @ [CEeM[. 5555555

Fieady

Note that the name of server that is
associated with this client window
displays in the status bar (in this
example, server “Analog2”).

Note that Port C shows “connected”.
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@ Once the call is established, select the next
task in the TaskList (Loop Back) of the

}'X‘R;g\gz?s%ﬂa\};ﬁ m‘;htﬁ!;etL%Tg %eclrl%r:tm Select the port on which the Iqopback is to be
a loopback of the test signal from port A Eerformed (port C) and then click the Start
utton.

(Local server) to port C (Analog2) and back
to port A (Local server).

"y Agilent Technologies Telegra YQT [Analog) - [Loogf/fack: 3. Loop Back] -

[ L]
[

L GO A e
e

In this case, you are using the Loap Back tool to enable a “round-trip” Signal Loss Measurement.
The Local server sends a test signal to the remote “looping” server (Analog2). When the test
signal is looped back to the origination point, it can be correlated/analyzed by the Local test
device.
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Select the Signal Loss Measurement task in the
Local Server window, and select Port A as the
Audio Source.

yAgilent Technologies Telegra VT [Analog) - [Signal Lass: 3. Signal Lass]
=| Fie Edt WYiew lneface Measwements Iook Window Help

Sample Tests
Dual Server Sample Tests

Set the Audio Path to

Source > Destination > Source. This
configures the Local server to expect
returning test signals on port A.

\ ____\  mHH

=181 |

FEHEE S 2 EEErEEREr SR m BN

A=l R

o

=
L]

[3ional Loss Measurement

Audio Destination

Audio Configuration
’V Audio Source

Fart & [F=<0) 2
IPurI A [FXD)

~Audio Path

" Source -> Destination

@ Gource - Destination > Source

Iv|

B 3. Signal Loss

Audio Type
’V(‘ White Noise
& Speech Sample

|  Tone Hz

L]

Select the Speech

Audio Reference File
[C\Program Files\Agilert TechnologieshTelegra VA T\ Datah | Browss
Received Audio File
|E Program Files\Aglent TechnologieshTelegra VAT Datat, | Browse

SigralLevel |10 B

Length [ sec

Sample and the file
from which the audio

Start |

™ Prompt for owensite

test signal will be
derived.

Mean Sigr

= HNest |

& Previous |

FReady

Start the measurement. The test signal will be
transmitted from the Local server to the remote
server (Analog2) where it will be looped. Refer to
step 7.

& Advanced Corfig... | < Augio Manitor Canfig..
Signal Loss
¥ Reference
¥ Received
I~ Time Cursor

Maximize.

1l Loss measurement - used to evaluate the Gain or Loss of Signal volume lloudness] or to
ck for a valid connection between the sending and receiving port.

fun this measurement:

Make sure you have done these things.

Set the Sianal Loss measurement parameters above:

Start the test (Stat buttan abovel.

Gee the primary results (white background in the spreadsheet] t quickly interpret the:
surement,

A (P ... 5556555 | | ® | ® |C(EM) .. 5555555 |

The Signal Loss Threshold should be
set between 6-9 dB. You can
configure the Signal Loss Threshold
and other advanced settings in the
Advanced Configuration dialog.
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Examine Signal Loss Measurement results. When

the test signal is received at the local server (after
having been looped back by Analog?2). Signal Loss
results are calculated. Note that these are “round-
trip” results.

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

Loss]

Tl File Edit Yiew Interface Measwements Tooks wWindow Help

(B8 =nE?  ECEFrER R SENENOE fo 8 [@sa i pmy Al =)

L]  tudio Configuratian Audio Path
[Siarial Loss Messursment = Audio Sowce Port & (0] -  Source > Destination
P BTN & Source -» Destination ->Source
1~ Audia Typ Audia Reference File

% Speech Sample

 witits hiriss Serllen &8 | [CrProgram Files\Agient TechnologiestT eleqia VO T\Data', | Browse .

Length l_ s Feceived Audio File

© Tore Hz [T Frogram FiesEgient Technalagiesh  elegia VAT \Datab | Browise ..
™ Prompt for overwrits
@) Shait | &  odvacedConfg. | % Audio Monitor Conlig.

Signal Loss

¥ Reference
¥ Received
™ Time Cursor

Mainize...

¢=  Previous = Next

Fieady

Notice that the Correlation Timeout parameter
shows “No”. This indicates that the Signal Loss
measurement received the test signal and was
able to correlate it with the original test signal.

Signal Loss measurement - used to evaluats the Gain or Lass of Signal volume loudness) of to
check far a valid connection between the sending and receiving port

To run this measurement:

(1) Make sure you have done these things.

(2] 5et the Sianal Loss measurement parzmeters sbove

[3) Start the test (Start button abovel,

[4] See the primary results (white backaround in the spreadshest] to quickly interpret the:
measuiement.

J& P\ \1 ... 5555555 | 7.5 dBm & || B |C(EaM] .. 5555555 [ 623 dBm

A gain of 10 dB or more is usually perceived as too loud
by the listener and may result in distortion, while a loss
of 10dB or more usually results in a barely audible voice
signal. Note the Signal Loss value of -4.12 dB s still
within this range and is below the user configurable
maximum threshold.
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@ To disconnect the call, go to the second Call Control tool in the
TaskList Navigator of the window associated with the Local
server. Click the telephone icon to select it for hang-up. Notice
that the handset is “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 Technologies Telegra VAT [Analog) - [Signal Loss Measurement:

Call Control]
=| File Eddt View Inteface Measwements Took Window Help M

ZEH e S EEFrFEEESBEY/ONE fo B iaallpmy £l =]
Blx|
- . K Lo/ et | [ Fidnh | fanGorian | Q@I TephoneBook

ArdogPots (/) Ar | log Ports (E&H)
Lo Number to Call <8
-!ﬂ:

s
{Signal Loss Measurement

MNumber ta Call

© =
0 [=|

=3 Aoply IF2)

Call Control tool - used to corfigurs, place. or answer calls. In mast tast
siualions, you must place and/ar answer a callin order (o measure the
characteristics of & voice ciicuit.

To configure and place a call

(1] Make suie you have done these things

(2] Type in'the Hurnber to Cal

(3] Use the Audio Maniter Canfig buttan ta select the signaks you want

hear.
(4] Click the Apply button to place the Gl

Mote Infg Cal Control Tips
<G Previous = Mext
Ready [&[F0) [... 555-5555 [ -68.0 dBm ['%& | & [CiEsM] . 5555555 [68.0dBm

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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Open the Active Log You can scroll through the log to see setup and measurement
viewer by selecting it results. You can also click on the hypertext to open the
in the TaskList measurement or tool so that it shows the configuration and data
Navigator. that was recorded in the log.
tAgilent Technologiesffelegra VAT [Analog] - [Signal Lolf Measurement: 5. Active Log] [_[=]x]
Ie Edt Wiew Intelee Measwements Took ‘windw |Hel T
FEEBWEDNE A+ B e iomy (£l =
Agilent|Analog TelegraVoT Log File (Version Z.00)
Feature| of Active Log Viewsr
Port Setup Run # 1 Fri, December 15, 2000 03:46:49 PM
Configuration
Port 1: Port L (FXO)
Port 2: Port C (EcH)
Port A Country: United States
Fort L Line Impedance: Rz=6000hms Cp=0uF Rp=Ochms
Port A Limit Loop Current: 100 md
Port L Off Hook Ta Dial Delay (ms):2000
Port A Signaling: Loop-Start
) Port C Country: Standard
Port C Off Hook Ta Dial Delay (ms):500
Port C Signaling: Type II 4-Tire
Port C Addressing: Wink-3tart
Port Setup Run # 2 Fri, December 15, 2000 03:47:57 PM
Configuration
Port 1: Port L (FEO)
Port 2: Port C (EgH)
Port L Countrv: United States
H Port L Line Impedance: Rs=600chms Cp=0uF Rp=Oohms
Save the log using the S i tos i
Save LUg Op“on in the F||e Port A Off Hook To Dial Delay (ms):2000
. Port A Signaling: Loop-Start
menu. The Save As d|a|[]g Fort C Councry: Standard
h . Port C Line Impedance: Re=600chms Cp=Ouf Rp=Ochws
will be dISp|ayed. Port ¢ Off Hook To Dial Delay (ms):500
Port C Signaling: Type II 4-Wire
Port C Addressing: Wink-Start
Call Control Run # 1 Fri, December 15, 2000 04:02:43 FH
— Configuration
<7 Previous = e Port Type: FIO/EsH -
_| N 4l | 3
Dane [& [0 [... 5555555 [ 681 dBm %% | B [CIEtM) . 5555555 [67.9 dBm
Save As HE
Savejn'la\.og j |'jf|
Defaultlog

test_7.log

Make sure the Save with CSV
option is checked so that graph
data will be available when you Filepame:  [Defautt Save |

view the log file later. Save astype: [Log Fes (o] | —

¥ Save with CSV [ Graph Data |

Comments:

Conmectivity test results at ABC Co on September Bth|
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Measuring Clarity in a Distributed Environment

This example builds on the last by showing you how to use the Clarity
measurement 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. Clarity is an important voice quality metric
in voice-over-packet environments and, therefore, is used in many testing
situations.

Specifically, this sample test will show you how to:

e Set up two remote servers.
¢ Measure voice clarity (using PAMS) of the system under test.

You will control two remote servers, named Server 1 and Server 2 (both VQT
Portable Analyzers) with a laptop or desktop PC via an [P management
connection. For the purposes of this example, assume that you need to measure
the clarity of a specific voice channel between the two servers.

For this example, assume that VQT servers have been installed into an IP
management network, the appropriate client software has been installed onto the
controlling PC, that the servers have been physically connected to the digital
system under test, the client license key has been entered correctly, and the VQT
Application has been launched. Please go to Chapter 2 for more information.

Control

Cliant 2 Contral

— e
T
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Note

You will place a call from one digital port/channel of the first remote server
(Server 1) to another digital port/channel server of the second remote (Server 2)
through a telephony network or device. You will transmit test signals one way
from Server 1 to Server 2.

Server 2 will perform the PAMS algorithm on the recorded file, then the PAMS
measurement results will display in the client window that is associated with
Server 2. These measurement results will reflect the one way PAMS results that
were taken between Server 1 and Server 2.

Please use the Help to learn more about Clarity, general voice quality test
concepts and techniques, and the other measurements and tools provided by the
VQT.
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Make sure you performed all the appropriate
server administration tasks and added Server
1 and Server 2 to the Server Selection
lists.To set up VAT servers for testing the
OneWay PAMS measurement, select Server
1 and Server 2 from each of the Server lists.

lent Technologies Telegra VT - Server Setup
File Edt View Sewer Help

[[EER]| ¢ =m[E % ||« Ssclectsce/io »>
= ‘ —
Eorpute Comnment - Congite

fndogl  Analegl Anelogl  Analogl
Andog2  Analeg? Bralog?  Analog?

[_[5]x]

vats! vatel vatel votel

vl vt vt

Sewerl  Sewvarl Serverl

Sever?  Servei2 = Server2 =
4 » a4 14

™ Server 1 - part to port connection

Userld
Paszword
The two selected remote servers can be used to mn voice

m qualiytests between one another

Userld
Passward

 finclog

(Cl 1] (ol
CIET
Tasklst [0newayPants Browise
| Auto Taskerh N Begirfis Tiasklst first [| Auto Tasker (51 Begir s Tiasilst first

oo &=
Save S || ——
1o Lagfie | Browse 1o Logie ‘ Browse
Creste SenNConmeetions | SewerListadnin | 4

Distibuted VOT Server Setup - se tis tool o sefeen\ seiver fiom each of the Server Selection| | s to set up VT servers for distibuted veice qualiy testing

ed Beset

Ta set up YT servers for testing:
1] Make sure pou perfomed all the spoiopriste server dm\ialion tasks before you establsh | ver conneetivt,
[2) Select a server flom each of the Server lists. For stand-alon\ode, select the same serverin | aih server s,
of place a check matk inthe Server 1 - port o part connection eX\k bes:

The diagiam will show the appropiiale test scenaiic

(3) St other parameters for gach of the selected servers

[4) Click.the Create Server Conneetions bufton when you are ready to beN esting.

Wi Infia

Server Setun Tips

For Help, press F1 = SCAL
B Start ||} Agilent T .. B D Watson for Windows NT <G 340 PH

Remember to load the OneWay PAMS tasklists: one
for the transmitting server and one for the
receiving/analyzing server. Each of these TaskLists
play a distinct role.
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@ Notice the TaskList called “OneWay
PAMS” and then select and configure
ports. Remember to perform these tasks
in both client windows.

iy Agilent Technologies Telegra VAT (T1) - [One-Wayg/#Ms: 1. Port Setup] [C[EX]
=18l x|

[

iy Agilent Techry/d

[ 1. Port Sergg
n | = Bl = 2 = ¥ v R 3 < o |

| |
| | 1. Port Setup D
| |

ik | tart (U54)

Make sure to set the port configuration
that matches your network.
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(3) Open the Call Control tool in the client
window associated with Server 1 and place a
call from Server 1to Server 2.

Server 1

gilent Technologies Telegra YAT (T1) - [One-WayPAMs: 2. Call Contiol] [_]=]

I Ele Edt View Inteiface Measwemerds Tools Window Help A
(R (E(2E EEEFrFEERSBONLENE f¢«E MasalisB v ~2 ¢ EH

ojx|
[OrewagPatts = Augio Monior Config.. | % TidficLoad Corfig.. | (1 TekshoncBook |

Mumbes to Call Mumber to Call

Server 2

File Edt Yiew Inteface Measwrements Tools Window Help

[EH =057 6 EErrERrESEma MK A< E@Mea ipan  2)e =)

Bix
Qe wayPAMs buds Moritor Corfig.. | 2 TrfficLoad Conig.. | (0 TelephoneBook |
— Pail 1 [E1)
< Number to Cal @ Number to Cal B Number to Cal
i || =)
112 |—|m -z
EEE 5]
14 |—[m 124
115 |—|= -5
16 |—|m 25
17 _ == a7
-1 |—|m fi-28
ECEE -z
20 |—|m] -0
211 |—|= 221
Connected z12_|—|m 57
z13 |—|m 233
N 2] = 2-34
NEEEREE 35
6 |—|m 225
N = 221
& Fevios AN =T
e |\ 229
Ready 0 D 230
33516ﬂ| VT StartupdppServer W=l Call Cortrol taol (T1/E1) - used to configureNtace, or answer calls | most test situations, you must place and/or
ansuer 2 calin oider ta measure the charactenNizs of a voice cicul.
To configure and place a call
(1] Make sure you have done these things
[2) Set testing confiqurstion parsmeters.
(3] Type n the Nunber o Cal
(4] Click the &zply bution to piace the cal
More nfo Call Corta Tips
o i | Tz
Ready [Pot1 @ [Ptz @

g Stant| BVAT Server | B serven |[E Serverz & 116PH

: : Notice that the call is answered in the second client
The server names that are associated with window. This indicates a successful connection to
the client window display in the status bar. the second remote server (Server2).
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Open the Clarity (PAMS) measurement
from the TaskList in the client window
associated with Server 1.

nt Technologies Telegia VAT (T1) - [Clarity [PA

Help

[_[=1x]

=la]x]|

4T 3FT LEDE W= e

=@l N2 =]

<= Previous

= Next

Ready

i@ Start | | I Adilent Technologies ...

Audio Configuration

fudio Source

Port 1(T1) D50 Chanrel 1

Audio Path
: ' Source -> Destination
 Source > Destination ->Saurce

€ OneWay Souce
€ OneWay Destination

Audio Reference File

IAgl\ent TechnologiesT elegra VA TADatatbashUSMalel.ast | Browse

Advanced Config,..

| < sudoMorito Corfig..

IL\slenmg Qualiy S

F|T@ @ e

Make sure that the audio files are the same in
the both client windows. Server 2 compares
the recorded file against the source file. If the
file names do not match you will experience
correlation time-outs or inconclusive results.

Mo mea | rement data avail | le at Local Source. Measurement results will be shown on the Remote VI T

Clarity [FAMS] measurement - used to obtain objective voice qualiy scores
based on the adverse effects of distortion. The primary measurement result is

PAMS,

To run this measurement:

1) Make sure pou hawe dane these things.
[2) Configure the &S parameters above.
{3) Start the test (Start button above),

[4) 52 the prmany tesulls [white background in the spreadsheet]ta quickly

interpret the measuiement

More Info Itetpreting Claity (PAMS | Results
[T m— -
§° soarM

Start the Clarity measurement. A status dialog
box will be displayed while the VQT transmits
the voice sample and calculates PAMS.

In the first client window select the Audio Source
and One-Way Source, so that the test signal will
pass from the port/channel of Server 1 to the
port/channel of Server 2 and the measurement
will be end-to-end.

Note that the client
window associated with
Server 1 does not
display the
measurement results.
The results are displayed
in the graph and the
spreadsheet in the client
window associated with
Server 2.
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Open the client window associated with Server
2. Select the Audio Destination and One-Way
Destination path setting.

Note: Make sure you selected the same
Audio Reference file as in the first client
window.

gilent Technologies Telegia VAT (E1) - [Clarity [PAMS)]

=] Fie Edit Wiew Inteface Measuements Tools Window Help |

Uumsa L e T EETSEMNOE S O [@sn | Dy P E
olx

Audio Config. Audio Path
[OnewayPakis | Audio Destination  [Port 2 (1] D310 Channel 1 ~| Q) Gan =) Bty [ @S
" Sourca ~> Destination ->5oUrce " One’way Dastination

Audio Reference Fils Fecaived Audia Fils
£ Frogram Fileshdgient: TechnologiestT elegia ¥ T Datat, | Braise .. | [C:\Frogam Fileshbglent Technologiesh Telegra VI TDaich | Browse .

I Prompt for averwite

Ly pdvancedConfig.. | <9 Augio Honiar Conlig.

=]
Added DED

[ Reference
[V Received
I~ Time Cursor

Masimize.

il Al
‘I'IU I|‘ IlJL‘

Clarity (FAMS) measurement - used to obtain objective voice qualiy scores
based on the adverse effects of distortion. The primary measurement result is

To run this measurement:
(1] Male sure you have done these things

(2] Configure the PAMS parameters sbove

(3] Start the test (Start button bove).

[4] See the pimary resul: (white backaround in the spreadsheet]to quickly
interpret the meastrement.

m Mo Info Interpreting Clarity (PAMS ] Resulls

4= Previous = IEst

Ready [Pot1 @ [Ptz @[ 21 [/ [E50cEm =
Click the Start button. The test signal will pass from the calling Notice that the Correlation Timeout parameter
port/channel (Server 1) to the answering/analyzing port/channel shows “No”. This indicates that the Clarit
(Server 2) and the measurement will be end-to-end. The two ' - - v
: measurement received the distorted test signal and

servers will synchronize their efforts and once this is completed, was able to correlate it with the original test signal.
the VAT displays results in the graph and the spreadsheet in the
client window associated with Server 2.

Again, with the call still connected, you
could use the Clarity Trend measurement
to run repeated tests to see how clarity
varies over time.

When you finish testing, hang up the call as shown in the Sample Test
that starts on page 3-56. You can also view and save a log of the
measurement run (also described in the last Sample Test).
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