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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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Clarity Metrics
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Measuring Clarity with PSQM+
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Figure 7: Delay Jitter in a 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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How the VQT Measures Delay
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Figure 14.   VQT Delay Measurement.
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Interpreting the Delay Graph
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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 with the VQT
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Testing DTMF 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.

0���������

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


��

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

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

Measuring Call Setup Time

7
��������(,��)	���)���������������
��	����	

���	��������+
��	���
��
�����	�
���
�����
��%�	����
�����������	

������
�������
����	�����	����

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


	������

���	������
���������
��	

����	���
��
�����������������)	���)�����������+
�&��	�����)�����
�	����
��	������$��
���&�
����0�������&
���&�
����8CC������
�����
�!�����
�
�	�
�"�	��������������
��������������
���������
����������	�������������
���
���
��	���	��	���	���	�����������
���	�������������	�
����� ���������
�����������

��������&�4
�	�����	��������2��
�	�������&�
��������������������	����������	��
�������������	���
�������	������
�������������
�	���������������	�
�
�����
������������������������
��
������	���
��
�������������$	��������6��
���;H�
���

	��	���
��
����������>�
�����
�
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Strategies with the VQT

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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