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1 Introduction
The 3GPP Adaptive Multi-Rate Wideband (AMR-WB) speech codec [1] is currently discussed to be used in the MCPTT work item. Investigations on the stability of the codec have been carried out by the source. It was found out in the course of these investigations that AMR-WB (both, fixed [2] and floating-point [3] implementation) exhibit severe issues for stationary tonal signals, which are for example also used as siren signals in civil defense. These issues cause the signal to be muted completely or being amplified until saturation. It was also found that these issues were already reported by the source to SA4 in 2012 [4], but not resolved yet.

2 Observed Issues 
Coding stationary, tonal signals using AMR-WB causes severe stability issues for AMR-WB. These issues could be reproduced at 6.60 and 8.85 kbit/s, using both, fixed and floating-point implementation. The problem is illustrated using Adobe Audition screenshots.
Example 1: Swiss civil defense siren (water alarm):
Original signal:
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Read libsndfile completed in 0.01 seconds 16000 Hz = 16-bit = Mono




Signal coded at 8.85 kbit/s, BASOP:

[image: image2.png]B Waveform | [ Multitrack = % T Workspace: | Default v
Files = = Editor: wasseralarm_klein_8k85bps.pcm | v =
-8 s 1 p——y
Name - | Status
+H- wasseralarm-klein.wav dlms 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 2 [}
++ wasseralarm_klein_8k85bps.pcm ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' E
- sam
++ wasseralarm_klein_8k85bps_float pcm Fl i -
T 20k
- 10k
‘o
4 - -10k
| 2Rl =il ;
o) L -20k
Effects Rack *| Markers Properties E——SBI(
Presets: | (Default) Hz
File: wasseralarm_klein_8k85bps.pcm - 7.5k
1 © [ -7k
U
2 0 3 L 2
30 3
4o » B
50 » - 5.5k
U
6 O 4 - 5k
70 3 |
8 O > - 4.5k
9 & > - 4k
U
10 O (A4 p =11
| | |
| -3k
: |
i o i | = | - 2.5k
dB -48 -36 -24 -12 o
-2k
- 1.5k
il =
History *| Video
B [E. Open
> H i« » i B e
DT
dB T -54 -51 -48 -45 -42 -39 -36 -33 -30 -27 -24 -21 -18 -15 -12 -3 -6 -3

Read libsndfile completed in 0.01 seconds 16000 Hz = 16-bit = Mono




Signal coded at 8.85 kbit/s, floating-point:
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As can be seen from the plots, the signal disappears after approx. 1s completely for the fixed-point implementation. For the floating-point implementation the problem is even more severe, since the signal is significantly amplified, until it reaches saturation in the 16 bit PCM scale.

Example 2: Audio example found 2012 [4]:
Original signal:
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Read libsndfile completed in 0.00 seconds 16000 Hz = 16-bit « Mono 250.00 KB 0:08.000 235.50 CB free




Signal coded at 8.85 kbit/s, BASOP:
[image: image5.png]fH Waveform | [ Multitrack | B % I Workspace: | Default =
Files = = Editor: item_bxa3s1_8k85bps_BASOP.pcm v =
w8 F S 5 E T— " e I
Name - | Status
++ item_bxa3s1.pcm gm 05 10 15 20 25 30 35 40 a5 50 55 6.0 65 70 75 sl n
++ item_bxa3s1_8k85bps_BASOP.pcm e e
T sam|
++ item_bxa3sl_8k85bps_Float pcm ] M i
120k
- 10k
L -
_| 0
1 E t-10k
| R Bl
Ch) -20k
Effects Rack *| Markers Properties :__3.“
Presets: | (Default) [3F3
File: item_bxa3s1_8k85bps_BASOP.pcm - 7.5k
1 y - - 7k
U
2|5 b - 6.5k
30 3
4 0 3 [
5 O » - 5.5k
U
6 O 4 - 5k
70 3
8 0 » - 45k
LU » - 4k
U
10 O (A4 p =11
| | -3k
[ 25
dB -48 -36 -24 -12 o
- 2k
.
U = ¥ ‘:
sl
History = Video r
- 500
g Eﬁ Open e B
> H o« » M & la & Jja, ra, e
D
dB T -54 -51 -48 -45 -42 -39 -36 -33 -30 -27 -24 -21 -18 -15 -12 -3 -6 -3

Read libsndfile completed in 0.00 seconds 16000 Hz » 16-bit » Mono 250.00 KB 0:08.000 235.50 GB free




Signal coded at 8.85 kbit/s, floating-point:
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As can be seen from the plots, the signal disappears again after few seconds for the BASOP codec. For floating-point, the signal is first significantly amplified and then muted.

Similar effects could be reproduced with several other signals, e.g. with other siren signals or other audio/music signals, e.g. the pitch-pipe signal, which is one of the typical audio-coding test signals.

Example 2 was already reported in 2012, but was since then not addressed.
3 Conclusion 

Severe stability issues have been found in the AMR-WB implementation. These issues occur for coding of stationary tonal signals, as e.g. used in sirens for civil defense. These findings should be taken into account for the MCPTT workitem.
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