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1.
Introduction

The MR59 FCB of the AMR speech codec of the present C-code version 7.3.0 allows for both tracks to have their pulse in the same position. When this occurs, the pulses are added. In the case of opposite signs the pulses cancel each other and result in a zero vector contribution from the FCB. Both in encoder and decoder the excitation gain is calculated by normalising with the energy of the pulse excitation, a division by a very small number may occur giving rise to an extremely high gain value.

On non-ideal channels, excitation pulse cancellation may occur in the decoder as a result of transmission errors of the pulse positions even though the encoder has chosen two distinct pulse positions. This can result in annoying effects in the decoded speech signal.

As a solution, document S4/SMG11 Tdoc 023/00 and 32/00 propose a change to the AMR codec source code such way that merely single pulse amplitudes are allowed rather than adding the pulse amplitudes if the two pulses have the same position. 

Both objective and subjective results are presented which reflect the behavior of the codec before and after the change.

2. Simulations

To versions of the AMR codec (a)=before the code change; b)=after the code change) are executed with mode MR59 on HR channel. A TU3IFH channel is used at C/I of 10 dB. The same channel error pattern is applied in the simulations of both versions. A speech file of 80 s duration is used in the simulations. 

Moreover, simulations of codec versions a) and be have been carried out on an ideal channel. 

3.
Results

The following figures show the reconstructed speech signal for versions a and b in the error-prone channel. It is visible that version a, figure 1, exhibits an occasional high energetic burst, at time 6.25 s, where version b, figure 2, does not have a significant energy increase. These high energetic bursts in version a) are perceived as annoying artifacts. The artifacts are clearly noticed 10 times during the 80 s.
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Figure 1: Reconstructed speech for codec version a), C-code version 7.3.0. 
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Figure 2: Reconstructed speech for codec versions b), modified C-code according to proposed CR. 

On the error-free channel no such artifacts have been found. In informal listening tests no significant quality differences between the 2 codec versions have been found. Note also, that the FCB excitation algorithm of version b was used in the AMR codec, which was evaluated during AMR characterization.

4.
Conclusion

The correction of the FCB excitation algorithm avoids pulse cancellation and the resulting artifacts in the reconstructed speech in the presence of channel errors. On the other hand, no significant quality difference between the versions could be observed for ideal channels. It is therefore regarded as essential to accept the proposed CR to the AMR source code.

