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1 Objective

At SA4#31 in Montreal, SA4 requested that the proponents of audio codecs for PSS/MMS and MBMS in Rel. 6 provide information about the computational complexity of the ANSI-C 16-bit fixed-point implementation (using the ETSI Basic Operator Library) of their respective candidate. The following document responds to that request.

2 Comments on the request

The authors would like to provide SA-4 with some insight in their view on the request.

1) The request is reasonable. 

Coding Technologies fully agrees that information about the implementability of technology is an important component in the decision making process for technology selection. It is therefore by all means the intention of Coding Technologies to facilitate the decision making process by providing such information.

2) The request comes unexpected.

Coding Technologies, as well as all companies proposing to request such information as per Tdoc. S4-040305, actively participated in the process of crafting design constraints for the audio codec selection. Coding Technologies was always under the assumption that the complexity figures defined in the design constraints (based on floating point implementations) were generally believed to be a suitable estimate for the implementability of technology in mobile terminals. Coding Technologies continues to believe that this is the fact.

3) The request is partly unclear.

While the actual language of the request is clear and easy to understand, Coding Technologies would like to express their opinion that the objective of the request is inconsistent with the actual request. The objective is to provide comfort to the industry that the selected technologies are implementable on mobile terminals. Based on its technical expertise, Coding Technologies believes that the maximum complexity figures which were specifically designed for floating-point complexity assessment do not indicate the border of implementability when transferred to a 16-bit fixed-point ETSI Basic Operator implementation on a 1:1 basis. The main reason for this belief is the fact that the significant architectural differences of commonly used fixed-point platforms (e.g. TI C55 vs. ST MMDSP+ vs. ARM9) call for a different creation of such borderline conditions because the resulting estimated complexity will differ from the actual complexity of real-world implementations (which is not the case for the floating-point case). 

3 Fixed point implementations of aacPlus

Coding Technologies would at this point like to share information with SA-4 about available real-world fixed-point implementations for aacPlus. While most of these implementations do not yet include the Parametric Stereo technique (which is the difference between aacPlus and enhanced aacPlus), these implementations provide a reliable proof of the fact that the technology proposed by Coding Technologies is implementable on low-cost consumer type platforms including mobile phones. Coding Technologies has operational versions of aacPlus on mobile phone models from nearly all major manufacturers. In addition to that, several million digital radios including fixed-point implementations of aacPlus have already been shipped as part of the XM Satellite Radio system in the US.

The authors would also like to draw the attention of the group to the AES paper #6048 [1], which includes detailed information about the complexity of an aacPlus implementation on a TI C55 DSP. This is a assumed to be a typical example of a DSP for low-tier mobile phone models.

4 Coding Technologies’ response to the SA-4 request

Coding Technologies would like to respond to the SA-4 request as follows:

1) Coding Technologies is committed to provide 3GPP with a fixed-point implementation that offers an audio quality which is not significantly different from the floating point implementation which was delivered for the selection process.

2) To the best of Coding Technologies’ current knowledge, the computational complexity of this fixed point implementation is expected to meet all numbers fixed in the design constraints for the floating point implementation.
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