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Introduction

What is Voice Quality?
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Why Test Voice Quality?
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Figure 1:  Sources of VoIP Network Impairments
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Figure 3:  PSTN Benchmarking for VoIP Network Testing
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Measuring Clarity with PSQM+
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Figue 4:  Using Class 5 switch for PSQM+ Benchmarking
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Figure 5.  Simple TDM Calls for Establishing Benchmarks.
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Figure 6. Sample PSQM / MOS Correlation Curve
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Figure 7: Delay Jitter in a Clarity (PSQM) Measurement

� )����!���
�	������
'���������
�	��	������,0D�
�����	�������������������������	�
��

�������������
���������������������������	���������	����'��


����������������	�(&4
��	

���������������������������	���#
	���������

6��
���H����

��	��
�������

��
����	���,0D���	

�������
�������	��
��>C
�����
�����
������������������������&��	������,0D�
�����	�����>��	����
��
�������������	���������������������
��
���	���	�������
������	
������
�����������������	�����������������������
���	��� ��������	���	�����,0D

��������C�;@������������
������	�����	��	�����	����������
������2	
���������

��
���	������	�(&4���	

�������
��
����������������

Figure 8: Front End Clipping in Clarity (PSQM) Measurement
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Figure 9. Drop-outs in Clarity (PSQM) Measurement
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Measuring Clarity with PAMS
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Effort required to understand the meaning of sentences

5 Complete relaxation possible; no effort required

4 Attention necessary; no appreciable effort required

3 Moderate effort required

2 Considerable effort required

1 No meaning understood with any feasible effort

Listening quality scale

Listening effort scale

Quality of the speech

5 Excellent

4 Good

3 Fair

2 Poor

1 Bad
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 Figure 10.  PAMS Error Surface and Signal Graphs.
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Figure 11.  Clarity (PAMS) Measurement Showing Loss/Clipping.
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Using the Clarity Trend and Clarity File Measurements
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Testing Voicemail and Other Non-realtime Systems
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Figure 12.  Setup for testing voicemail and other non-realtime systems with the VQT
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Other Clarity Test Strategies
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Figure 13.  Round-trip Clarity Measurements.
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Testing Voice Delay
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How the VQT Measures Delay
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Figure 14.   VQT Delay Measurement.
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Interpreting the Delay Graph

����4��	����	

���������	���
���
�������

��
��������
����	��������������
�

���	�����

�������	�����	
������	
�������	

�����	�
����������
�����!��	���
�����
���	�"�����������
����
��������������	������
��
���	����������������������	��	$�

��	

��
������
����
�������	�
���������
�����
��	�������������	��	$�
���	

��

����	�����
������
����	������������
���	��������	�����L�����������������������
���������
��������	�����	�����
����
�����������
����������	
��������	���	�
������
��

���
��������������	����
������	����	�
	��������	����������������
���	��������
�	�������
�������������������.�	������
���	����
����
�����!��	���
��	�����
����������	�
��

���"�����
��
��
���	�����������	���	
�������	����������������
�

���	���	�����

��������	���	��	����!-�����"�����������������&�����������	�
�$�����
�������	���	��	���������
�����
����	�
���	������������	����	����	������
�
�������
����	������	���
���������������	��
���	���'��������

��
�
���
�����	���
����!
"�	����	����
���	������
��
���������
��������	��-������

6��
���8@�
���
�	���	������	��	�����
������
����
��	��������	�
������
�������	���

������	�����	����	�������
������	��
�	���$��������������	����������
�<���������

���	�
�	���������	���	��	�������������������

Figure 15. Delay graph with good correlation and good results, minimal spread
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Figure 16.  Delay graph with good correlation but showing some delay jitter.
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Figure 17.  Delay graph with bad correlation results.
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Benchmarking Delay Measurements
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One-way and Round-trip Delay Measurements
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Figure 18.  Setup for measuring round-trip delay using PSTN for benchmark.
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Figure 19.  PSTN and VoIP networks, with same transmission distance and no echo cancellers.
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Figure 20. Echo PACE using FXO source port, with access circuit echo visible.
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Figure 21. Echo PACE using E&M source port, with only tail circuit echo visible.
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Figure 22.  Network Echo From Multiple Sources.
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Figure 23.  Acceptable TELR vs. one-way transmission delay.
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Figure 24:  Doubletalk
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Figure 25:  Echo Doubletalk Measurement
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Testing Echo Cancellation During Doubletalk Conditions
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What is Silence Suppression?
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Testing Silence Suppression
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Testing Silence Suppression with the VQT
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Figure 26.  DTMF tone in-band transmission on a VoIP network.
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Figure 27.  Testing DTMF Relay.
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Figure 28: Call setup time shown in the Call Control tool
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Figure 29.  Using Network Simulator with Two VQTs and Single Port Loopback.

Figure30.  Using Network Simulator with Two VQTs and Port-to-port Loopback..
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Yo u r  A d v a n t a g e

Your Advantage means that Agilent offers a wide range of
additional expert test and measurement services, which
you can purchase according to your unique technical and
business needs. Solve problems efficiently and gain a
competitive edge by contracting with us for calibration,
extra-cost upgrades, out-of-warranty repairs, and on-site
education and training, as well as design, system
integration, project management, and other professional
engineering services. Experienced Agilent engineers and
technicians worldwide can help you maximize your
productivity, optimize the return on investment of your
Agilent instruments and systems, and obtain dependable
measurement accuracy for the life of those products.
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


