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1. Introduction

This document reports on the verification test obtained by France Telecom R&D on testing the AMR-WB codec with signaling tones.

2. Processing

The processing was performed using the simulation programs in C language provided on the 3GPP server. The Software version was version 5.1.0 of the AMR-WB codec.

Compilation and execution of the software was performed on PC platform using VisualC++ compiler.

3. Description of the Signaling Tones used

Five different types of French network signaling tones have been tested: Two different dial tones, one ringing tone, a busy tone and a special information tone. The description of the different tones is given below:

Continuous DIAL TONE number 1 at 440 Hz, 10 s duration

Continuous DIAL TONE number 2 at 330+440 Hz, 10 s duration

RINGING TONE at 440 Hz with duration 1.5 – 3.5 and a total duration of 12.5 s 

BUSY TONE at 440Hz with duration 0.5 – 0.5 and a total duration of 12.5 s

SPECIAL INFORMATION TONE at 950/1400/1800 Hz and duration (3×0.3 – 2x0.03) – 1.0 and a total duration of 12.5 s

The level of the signaling tones was set at -10 dBm0. Additionally, a set of signaling tones was generated at –15 dBm0 which is the lowest level recommended in ITU-T E.180. They were used for testing at a subset of testing conditions.

4. Test conditions

The signaling tones at a level of -10 dBm0 were tested under clean error conditions with no adaptation activated and fixing the codec mode to the 9 different possible modes.

The test was run for DTX off and DTX on.

The sampling frequency of 16 kHz and 8 kHz have been used. 

5. Test results

The testing has been performed by informal listening involving trained listeners,  their main concern being that the tones should be recognized.

The test results can be summarized in the following: 

1. No significant effect was perceived when listening with DTX ON or DTX OFF: the conclusions are the same.

2. For the error free conditions: the decoded tones are clearly recognized. Yet the quality from the higher to the lower rate is decreasing and for the two lowest bit rates (6.6 and 8.85) the quality is rather poor.

For example, hereafter the behavior of the mode 0 of AMR-WB.

On the first  track the original special information tone and on the second track the signal processed by the AMR-WB mode 0. 

It is clear that the processed signal is severely degraded.
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 When using 8 kHz sampling frequency  the test results are a little bit worse. 

6. Conclusion
Though the quality of network signaling tones is decreasing audibly with lower bit rates, the signaling tones were clearly recognized under all testing conditions. The high recognition rate of the tones might be related to the fact that the user is expecting to hear a tone, and would be therefore recognizing the tone even at very poor quality.

The activation of DTX did not show any effect on the transparency of the AMR-WB codec towards signaling tones. This holds also for signaling tones at lower levels.







