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Background

The decoder complexity of the audio codec candidates is an important criterion for the selection of an audio codec to be used for MBMS. This is of particular importance in the case of MBMS streaming where the use of application-layer FEC is being considered. The available processing power of a terminal receiving audio streams via MBMS streaming will need to be sufficient for executing the FEC decoding as well as the audio decoding simultaneously in real-time.

In order to facilitate MBMS audio streaming with FEC on low-end terminals, and to ensure wide adoption of the service in mass markets, it is crucial that the complexity of the audio decoder fixed-point implementation using 16-bit arithmetic is as low as possible and proof can be given that the implementations using the 16-bit ETSI basic operator library stay strictly within the audio codec design limits.

While up to now only rough estimates of the respective decoder complexities are available, derived from the audio decoder floating-point implementations, reliable complexity figures are desirable. Such figures can only be obtained from actual fixed-point implementations using the 16-bit ETSI basic operator library.

Statements on complexity from codec candidates

At the SA4#31 meeting 3GPP TSG SA4 requested the audio codec proponents to give a statement on the following questions:

For implementing the selected PSS/MMS audio codecs in mobile terminals it is essential that

· the same quality level is achieved as demonstrated in the PSS/MMS audio codec selection, and that

· the complexity stays within known limits which ensures that the codec can be implemented.

In order to give the group that confidence, it is proposed that the candidates declare their expectation if the 16 bit fixed-point implementation (using the ETSI basic operator library) of their respective audio codec candidates

· achieves the same quality as their respective tested floating-point code,

· meets the complexity limits as specified in the PSS/MMS audio codec design constraints,

or if it does not, what are the expectations on complexity figures in terms of WMOPS, RAM, ROM, PROM to ensure the same quality of 16-bit fixed-point and floating-point codes. 

AMR-WB+

For the AMR-WB+ codec candidate a statement was given via the 3GPP SA4 mail reflector that the complexity of the AMR-WB+ codec would stay within the allowed limits while meeting the same quality as the floating-point implementation. More specific information and proof based on an existing 16-bit fixed-point implementation using the ETSI basic operator library is found in [1].

Enhanced AAC+

A statement on the complexity of the fixed-point implementation of Enhanced AAC+ is available in Tdoc S4-040369 [2]. This document does not provide accurate complexity figures derived from an actual 16-bit fixed-point implementation using the ETSI basic operator library. Moreover, it does not fully remove the concern that a 16-bit fixed-point implementation of the Enhanced AAC+ decoder would either not meet the complexity limits defined in the design constraints or not meet the quality level of the floating-point implementation.

This concern is explained as follows:

Coding Technologies reports in a 3GPP2 TSG-C WG1.2 contribution [3] a complexity figure of 40 MIPS for a 16-bit integer fixed-point implementation of a stereo AAC+ decoder. As the complexity of Enhanced AAC+ decoding generally seems to be higher than of AAC+ decoding (according to [4], [5]) it can be concluded that the complexity figures for Enhanced AAC+ would even exceed 40 MIPS. Since, as claimed in [3], the code is already optimized in terms of processing power a one-to-one correspondence of MIPS to wMOPS could be assumed. However, the fact that [3] assumes only 3 cycles per double-precision MAC while implementing double-precision MAC using the basic operator library would cause a significantly higher weight might even result in less advantageous MIPS-to-wMOPS correspondence figures.

Hence, the resulting figure of 40 wMOPS that would already exceed the design limits of 36.8 wMOPS might still be too optimistic for the Enhanced AAC+ decoder.

Proposal

In order to remove any remaining concern on the complexity of the 16-bit FIP decoders of the audio codec candidates and in order to provide as accurate as possible complexity information for the audio codec selection for MBMS it is proposed that the candidates report the complexity figures in wMOPS from the actual implementations using the 16 bit ETSI operator library, as soon as such implementations are available. If such implementations are not available yet, a statement should be given when they can be expected. 
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