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1. Introduction

This contribution reports the results in computing the frequency response of the AMR-WB codec. During the verification exercise a bug was discovered in the version 1.4.1 of the C-code that was distributed after the last SA meeting in March 2001 and this bug is corrected. 

2. Frequency response computation

The AMR-WB codec has been tested at fixed bit rates (6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05 & 23.85 kbit/s) in error free condition. The DTX was switched off during the test. 

· 1st method

Tones signals have been generated in the range 10Hz – 7010 Hz with a frequency step of 20 Hz. Each tone had a duration of 10 seconds.

The frequency response of the AMR codec has been evaluated by computing the logarithmic gain according to the following equation:

Logarithmic gain measure :
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Where inp(k) and out(k) are the original and the processed signals and M is the number of processed samples.

· 2nd method

Different types of noises have generated and processed. The frequency response has been evaluated by computing the spectra for input signal and processed signal. 

The considered noises are white noise and pink noise. Pink noise with an attenuation of 6dB per octave is a good representative of speech.

3. Results

The frequency responses of the 9 bit rates of the AMRWB codec are reported in Figure 1, 2 and 3.

Figure 1 gives the results of the 1st method. Figure 2 and 3 give the results of the 2nd method.

According to the 1st method, some limitations appear on all of the bit rates. When applying the definition of the 3-dB bandwidth, none of the bit rates has a 7kHz bandwidth. The 2 lowest modes are extremely limited and the 6 other modes present a bandwidth of 50 HZ – 5700 Hz.

According to the second method when the input signal is white noise, only the two lowest bit rates are really limited. The 5 bit rates between 12.65 and 23.05 kbit/s present a bandwidth of 50 Hz – 6400 Hz. The highest bitrate has a bandwidth of 50 Hz – 6600 Hz

When the input signal is pink noise, the 2 lowest bit rates are limited, the 5 bit rates between 12.65 & 23.05 kbit/s present a bandwidth of 50 Hz – 6000 Hz. The highest bitrate has a bandwidth of 50 Hz – 6600 Hz

4. Conclusion

The AMR WB codec is very dependent of the input signal, considering that this codec is mainly to be used as a speech codec, the 2nd method seems to be more appropriated for computing the frequency response. 

The 2 lowest modes are very limited but they were foreseen to be used the 6 other modes are about to be compliant with the 7 kHz bandwidth.

Figure 1: Frequency response of the AMR-WB codec (1st method)
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Figure 2: Frequency response of the AMR-WB codec (2nd method)
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Figure 3: Frequency response of the AMR-WB codec (2nd method)
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