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Background

In the course of the PSS/MMS audio codec selection, performance requirements and design constraints were defined that should be met by the candidate codecs. The fundamental design constraint is the codec complexity as it is directly related to the question if a codec providing the quality level measured in the subjective selection tests can be implemented in mobile terminals. 

Traditionally, in past speech codec standardization exercises, selection tests were carried out using 16 bit fixed-point implementations of the candidate codecs. The methodology of using the ETSI basic operator library for the fixed-point implementation is generally acknowledged to give sufficient confidence that the respective codec can be implemented in mobile terminals.

In contrast to these speech codec standardization exercises, the PSS/MMS audio codec selection tests were based on floating-point implementations of the candidate codecs rather than on fixed-point implementations using the ETSI basic operator library. The reason for not using the fixed-point ETSI operator methodology was a tight time schedule to complete the audio codec selection in Rel-6 time frame. This did not give the candidates the possibility to implement their codecs in fixed-point arithmetic. TSG-SA4 decided to rather adopt a complexity evaluation methodology, which allows it to predict the complexity of a corresponding 16-bit fixed-point implementation from the floating-point c-code used in the selection tests.

Complexity requirements for the PSS/MMS audio codec selection

The AMR-WB codec was used as a complexity reference in the PSS/MMS audio codec selection. There was no absolute computational complexity requirement in the PSS/MMS design constraint but only a relative reference to the AMR-WB codec. This enabled manufacturers to get better understanding of fixed-point complexity of the PSS/MMS codec candidates, although the selection was based on the floating-point implementation of the candidates. 

According to the approved AHAUC-008 AMR-WB+ Design Constraints v. 1.0., both the floating-point and fixed-point AMR-WB+ codes shall meet the complexity design constraints specified in this document. This highlights the general intention that the 16-bit fixed-point complexity of the selected PSS/MMS codec would be also within the complexity requirements with respect to the AMR-WB codec when implementing the PSS/MMS codec in a terminal. 

Complexity estimation methodology for the PSS/MMS audio codec selection

The floating point estimation methodology for the PSS/MMS audio codec selection is described in detail in [1]. Its key idea is to instrument the floating-point with certain counters which allow to predict the complexity of a corresponding 16-bit fixed-point implementation using the ETSI basic operator library. Weights are assigned to all arithmetic operations in the floating-point code, which reflect the corresponding weight of the ETSI basic operator set. Document [2] illustrates with the example of the AMR-WB speech codec how the estimate derived from the floating-point c-code matches the true complexity of a fixed-point implementation.

The estimation tool is capable of providing wMOPS and PROM estimates. According to the methodology further outlined in [3], estimates for RAM and ROM usage are obtained by counting single-precision floating-point variables as one 16-bit word and double-precision variables as two 16 bit words.

Concern

The methodology used for complexity estimation was proven to work for the AMR-WB speech codec. However, the audio codecs considered for PSS/MMS apply technology different from speech coding technology. The algorithms used for audio coding are potentially more sensitive to word-length limitations. For this reason, it is not obvious how reliable the derived complexity estimates are. The concern is that a fixed-point implementation using the 16-bit ETSI operator library and which achieves the same quality as the floating-point implementation might either be significantly more complex than predicted or, at the predicted complexity might not meet the quality expectation.

Proposal

For implementation of 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 codecs

· 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.
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