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Introduction

This verification item is meant to investigate the perceived speech quality in possible switching scenarios between AMR WB and AMR. Although it is not expected that such switching appears on a frame-by-frame basis, it can certainly happen e.g. once per call. 

One reason could be that due to transmission link quality the network requires a source bit rate lower than the AMR WB codec is able to provide, i.e. one of the lowest AMR codec modes. Another reason could be that a handover takes place to a network (part) where the AMR WB service is not offered. In both cases a switch from AMR WB to AMR may happen.

It is expected that the bandwidth reduction effect of such switching is very annoying to the user. Thus our investigations focus on the use of a bandwidth extension algorithm which is employed right after the AMR decoder. It basically allocates energy above 4 kHz estimated from the narrowband signal.

Tests

An A-B-listening test was conducted to compare the subjective quality of two different wideband / narrowband switching schemes: The first without using a bandwidth extension scheme, the second one employing one. Both schemes were evaluated under three conditions: clean speech, car noise (SNR=15 dB), and street noise (SNR=15 dB). The number of sample pairs presented to the subjects for their preference decision was 24 samples = 2 orderings * 4 speakers (2 male, 2 female) * 3 background noises. All input samples are in German language. The test was carried out with 8 native German expert listeners. 

Three different types of signals were generated in the processing phase for each speaker and background noise:

A wideband signal (WB), i.e. AMR WB coded and decoded speech with mode 19.85 kbps.

A narrowband signal (NB), i.e. AMR coded and decoded speech with mode 12.2 kbps.

A wideband signal (EXT) generated from the “NB” signal by subsequent bandwidth extension.

These samples were artificially cut and pasted in a way that in each sentence a switch from WB to NB or a switch from WB to EXT is performed. The cutting procedure was done in a way that no discontinuities were left in the signal – visually and audibly verified.

Scheme A: WB – NB – WB - NB
Scheme B: WS – EXT – WB -EXT
Test Results

The results are shown in Table 1 which contains the absolute number of choices (8 listeners). 
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Table 1
 Conclusions

The results show an approximately 2:1 preference score of the switching scenario with the artificially extended bandwidth of the NB signal versus the plain NB signal. Please note that in practical switching scenarios also switching delay effects and effects from the AMR coder starting from zero-state may occur. 
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Tabelle1

				A		B

		all		63		129

		CLEAN		20		44

		CAR		20		44

		STREET		23		41






