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1.
Introduction

This document discusses a bug of the comfort noise interpolation in the AMR decoder. It is shown how the proposed correction of the bug improves the comfort noise performance for certain types of noise. 

2. How the CN parameter interpolation should work

The comfort noise parameters of successive SID_UPDATE frames need to be interpolated in the decoder in order to ensure smooth evolution of the comfort noise.

It is assumed that CN parameter sets x(n1) and x(n2) are received at time instances n1 = 0 and respectively n2 = P. The CN parameters used for CN generation in the frames n=0…P-1 are then calculated by linear interpolation between the two CN parameter sets:

xinter(n) = ((n) * x(n2) + (1-((n)) * x(n1), where

((n) = (n+1)/P   .

3. Description of the bug

The time index n is realised by a counter (st->since_last_sid). Due to improper location of the reset of that counter it does not run from 0 to P-1. Instead it starts with the value P and then runs from 0 to P-2. Thus, the resulting interpolation factors are:

((0) = P,
((1) = 1/P,
((2) = 2/P,
…
((P-1) = P-1.


This causes the CN parameter interpolation to be particularly wrong for the time index n=0 (I.e. for the first frame of each SID period). For that time index no smooth parameter transition from x(n1) to x(n2) is achieved, instead merely x(n2) is taken. 

It can be concluded that the bug becomes noticeable whenever there are significant CN parameter variations from one SID_UPDATE frame to the next.

4. Tests

A synthetic test signal was used in order to study the consequences of the bug. The test signal was white noise amplitude modulated with a sine wave with frequency of 0.5 Hz, see fig. 1. The signal was chosen such that there are certain variations but the VAD still does not detects activity.
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Figure 1: test signal

Fig. 2 shows trajectories of the interpolated logarithmic energy parameter (L_log_en_int) which is used by the AMR decoder for CN synthesis. Subplot 1 shows this parameter before the bug fix. It is clearly visible that – due to the bug – there is no proper parameter interpolation. Subplot 2 shows the same parameter after the bug fix. The interpolation works correctly. No discontinuities occur. [image: image2.wmf]
Figure 2: Before and after the bug fix

Informal listening of the output signals of the AMR decoder confirms the finding. In the signal generated with the AMR decoder before the bug fix, the discontinuities of the CN parameters are clearly audible and annoying. After the bug fix, no discontinuities are audible anymore. 

4.
Conclusion

The described bug in the CN parameter interpolation leads to clear degradations of the CN performance for certain kinds of noise. The bug becomes noticeable whenever there are significant CN parameter variations. It is recommended to fix the bug.

