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Introduction:

During SA4#24 meeting, SA4 PSM was in agreement that the selection of a mandatory codec for audio in PSS and MMS (and MBMS ffs) would be desirable in the context of Rel.6. The MPEG aacPlus proposal was described at this same meeting [1]. MPEG aacPlus was shown as an improvement to the technology currently included the 3GPP standard (i.e. AAC). MPEG aacPlus was recognized as a contender in both the low and high bitrate ranges for these applications. The status is that more inputs on the codec characteristics are expected before any decision on Rel-6 content can be taken. 

This document brings some more information on aacPlus decoder. Specifically, it shows the aacPlus decoding complexity gains that can be achieved by implementing the Low-Complexity option. 

Comparison of aacPlus decoding complexity with LC-BWE, HQ-BWE and AAC-LC:

Implementations of aacPlus onto a variety of processors have been already available. Here the aacPlus decoder is implemented on a Pentium4 processor to conduct a performance analysis. 

The required CPU cycles for real-time stereo decoding by Low Complexity (LC)-, High Quality (HQ)-BWE and AAC-LC are compared in Table 1. Figure 1 shows the detailed breakdown of the cycles: AAC at the lower bandwidth (24kHz sampling rate), synthesis/analysis filter banks, envelope adjustment and the high frequency (HF) generation.

The overhead of aacPlus is 9% for LC-BWE and 46% for HQ-BWE compared to AAC-LC. Complexity reduction from HQ-BWE to LC-BWE is achieved by incorporating the real-value filter banks, the modified envelope adjustment and the HF generation. 

Table 1: Computational complexity comparison between AAC with HQ-/LC-BWE and AAC.

	
	AAC with HQ-BWE @ 48 kHz
	AAC with LC-BWE @ 48 kHz
	AAC @ 48 kHz

	Cycles
	22.3M
	16.6M
	15.3M
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Figure 1 Details of the computation complexity .
Comparison of aacPlus audio quality with LC-BWE, HQ-BWE and AAC-LC:
Informal subjective tests were conducted in NEC premises. Mono samples were presented to 9 listeners. The comparison of subjective quality rating are given in Figure 2. This relatively limited test shows that quality is not compromised by the use of the LC-BWE. 

 
[image: image2.wmf]-3

-2

-1

0

1

2

3

pitch pipe

Bagpipes

English speech

Castanets


Figure 2: Quality comparisons LC-BWE  and HQ-BWE.
Conclusion:

This analysis shows that aacPlus can be implemented with comparable complexity as AAC-LC but with a higher audio quality. Whereas aacPlus with HQ-BWE gives guarantee of a high audio quality, the LC-BWE option makes it possible for terminals with limited processing power to support aacPlus and experience the audio quality gains over AAC, thereby facilitating a wider support of 3GPP technology.
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Graph2
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