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There was a request at the SA4#31 meeting in Montreal for information regarding the computational complexity of the ANSI-C 16-bit fixed-point implementation of the audio codec candidates for PSS, MMS and MBMS in release 6. This document provides that information for the Extended AMR-WB decoder. For the Extended AMR-WB encoder, fixed-point implementation work is ongoing; hence figures related to the encoder will be reported at a later date.

The fixed-point implementation of the Extended AMR-WB decoder was done using 16-bit precision and the ETSI basic ops library. The complexity both floating point and fixed point implementations was measured using 48 kHz input signal, which causes maximum complexity. The worst case complexity figures are shown in the table below.

	Mode
	FLP version (wMOPS)
	FIP version (wMOPS)
	Difference (%)
	Design constraints (wMOPS)

	14 kbps mono
	7.41
	8.60
	16.1%
	23.49

	18 kbps stereo
	15.30
	16.66
	8.9%
	31.32

	24 kbps mono (FER)
	8.02
	9.32
	16.2%
	23.49

	24 kbps stereo
	15.67
	16.99
	8.4%
	31.32

	32 kbps stereo
	18.64
	20.29
	8.9%
	31.32

	48 kbps stereo
	22.04
	24.14
	9.6%
	31.32


The audio quality for this implementation has been evaluated in an informal way. No audible difference could be found compared to the floating-point version. A formal listening test will be conducted to validate the quality of the implementation as well as any procedure SA4 decides to use for validating the quality of fixed-point implementations of selected audio codecs for PSS/MMS and MBMS in release 6. 

As can be seen in the table above, the computational complexity of the fixed-point implementation is well below the design constraints for the Extended AMR-WB codec. It also shows that the method of estimating computational complexity for floating-point code using the methodology stated and used in S4-030301, S4-030302 and S4-030155 is valid assuming that the fixed-point implementation can be done in line with the assumptions of the floating-point complexity estimation procedure. This includes the assumption that 16 bits are enough to represent all data types present in a fixed-point implementation.

To conclude, we have shown that the computational complexity of the fixed-point implementation of the Extended AMR-WB decoder is well below the design constraints. 
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