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1. Introduction

This document presents the results of a study of the bit rate switching behavior of the E-AAC+ decoder. The ability of seamless bit rate switching of an audio decoder is a desirable property when, e.g. due to traffic load (congestion) the bit rate available for the service changes during the session. Seamless switching would allow changing the bit rate without audible artifacts. Unlike the initial study (Tdoc S4-050505) which investigated bit rate switching on a bit stream level, this revised study investigates bit rate switching with a non-standardized E-AAC+ encoder version offering the capability to switch bit rates during the encoding session.

2. Methodology

In order to generate a valid E-AAC+ bit stream file with changing audio bit rate, a modified E-AAC+ encoder was used with the ability to select and modify the bit rate during the encoding session according to some configuration file. The modified encoder was provided by CT. The following procedure was used for carrying out the task:

1. Generation of configuration files for the E-AAC+ encoder steering the encoding bit rate to toggle between various rates of interest. The toggling was done with a rate of about one rate change per second.  

2. Decoding of the generated audio parameter file with E-AAC+ decoder (26.410).

3. Informal listening by expert listeners and further analysis.

Note: The investigation was limited to bit rate toggling within a given E-AAC+ channel mode configuration, i.e. in between mono, in between PS stereo, and in between conventional stereo mode not using the PS tool. Switching across configurations, namely between mono and stereo or between PS stereo and conventional stereo (i.e. crossing the 36 kbps border) was not investigated since the used encoder did not provide such a functionality.

3. Audio data

The audio data used in the study was sound items from the selection test.

4. Experiments

The bit rates between which the toggling was performed were chosen with the preference to cause a change of the reconstructed audio bandwidth. In particular, the following cases have been investigated:

Mono: togglings beween 12/17, 17/19, 21/23, 27/29, 17/29 kbps.

PS stereo: togglings beween 16/17, 17/19, 21/23, 27/29, 17/29 kbps.

Conventional (non-PS) stereo: 43/45, 45/51kbps 

5. Results

The standardized E-AAC+ decoder was fully capable of decoding the bitstream files with toggled bit rate within the given E-AAC+ channel mode configurations. No particular switching effects were encountered even though the rate change may lead to a slight change of the spectral nature of the reconstructed signal. In conclusion it can be stated that the E-AAC+ decoder provides seamless bit rate switching capability as long as the E-AAC+ channel mode configuration is not changed. 

This investigation does not allow a statement on the capability of the standardized decoder to switch among different E-AAC+ channel mode configurations. Also, it should be noted that the presently standardized E-AAC+ encoder (26.410 v.6.4.0/26.411 v6.2.0), of the time when this study was carried out, does not support any bit rate switching.  
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