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1 Introduction
This cover note holds information on the follow-up activities carried out at Coding Technologies to work towards completion of the conformance specification for the Enhanced aacPlus codec.

2 Parametric Stereo decoder tool 
At the Lisbon meeting, in the cover note of [1],  some information on deviations of the floating point versus fixed point decoder implementation using PEAQ were given. Subsequently, during the discussion in the audio adhoc meeting the suggested approach seemed to be endorsed by the group and furthermore the fixed-point decoder quality verification has been successful, it was straight forward to implement the suggested method as the conformance method for the Parametric Stereo tool in the updated draft specification v1.0.1
3 Fixed-point encoder conformance
The main challenge for conformance testing of an Enhanced aacPlus encoder implementation lies in the interaction of the quantization and coding module with the flexible bit-allocation per frame for the AAC part. Even a very slight change in the arithmetic accuracy (e.g.using 40 bit accumulators rather than 32 bits) may result in a different quantization of one single frequency band. As a consequence, the bit distribution for the current and all proceeding frames will differ. Thus, obviously,  tools like RMS would not work for conformance testing, since such tools would report a large numerical deviation, whereas from a psychoacoustic point of view the difference is virtually zero. 

Therefore, following up on the discussion in the audio adhoc group at the SA4#34 meeting in Lisbon, Coding Technologies carried out tests to evaluate if PEAQ - a tool which employs psychoacoustic measures - would be better suited for testing encoder implementations. 

For the SBR and PS tools, it was found that PEAQ does not work well as a reliable measure since both tools cannot be considered as waveform codec tools. However the PEAQ psychoacoustic model matches well to the core AAC waveform codec. Thus it made sense to evaluate if PEAQ can be used for conformance testing of the AAC portion of the Enhanced aacPlus codec. Since quantization and coding in the SBR and PS modules is not dependent on encoder internal states like a bit-buffer, it is likely that conformance testing can be done on the bitstream level. This will be the subject of further analysis.

The following methodology seems most promising:

· For the AAC part of the enhanced aacPlus bitstreams, the test set consists of the items recommended in ITU-R BS.1387, section 3.1, table 3. 

· The original waveform is encoded with both the 3GPP fixed point reference encoder and the encoder under test.

· The two resulting bitstreams are decoded with the floating point reference decoder that is modified in a way such that the SBR (and Parametric Stereo) part is not present in the output. The required patch can be found in the Appendix of this document.

· Both resulting waveforms are compared to a bandlimited reference waveform using the advanced version of the PEAQ algorithm (ITU-R BS.1387). The reference waveform for the PEAQ tool is derived by applying a bandlimiting filter to the original wave form. The cutoff bandwidth of the filter must be identical to the bandwidth of the AAC part of the configuration under test.

· The following fixed-point implementation of Enhanced aacPlus have been used for testing this methodology:

1. Independent fixed-point simulation model based on 24 bit data type arithmetic (FFR24). In listening tests the audio quality has been found to be very similar to the 3GPP reference encoders.

2. Independent fixed-point simulation model based on16/32 bit data type arithmetic (FFR16/32) In listening tests the audio quality has been found to be very similar to the 3GPP reference encoders.

3. An ADI Blackfin DSP implementation. In listening tests the audio quality has been found to be very similar to the 3GPP reference encoders.

4. Fixed point implementation with a specific bug that leads for some items to audible degradations (i.e. a bug that should be easy to detect).

5. Fixed point implementation with a specific bug that leads for few items to bearly audible degradations  (i.e. a bug that should be somewhat difficult to detect).

The results for two test cases for each of the codecs are given in the attached Excel sheet.

4 Conclusions

The suggested text on the Parametric Stereo conformance tool should complete the decoder conformance specification for Enhanced aacPlus.

A methodology for conformance testing of the AAC tool of the fixed point encoder has been presented. It is expected that the methodology can be refined using additional / other test vectors and will be further justified and tested with additional (buggy) encoder implementations.

Methods for SBR and PS encoder conformance cannot rely on PEAQ. However it is expected that conformance for those is comparably easy to measure, since “only” a certain range of parameters that are extracted from the original input signal has to be checked against, which can be done on a purely numerical basis. Further work on this issue will be conducted, in order to remove the remaining “FFS” statements in TS 26.406 in due time, should this technical approach be endorsed by SA-4.
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Appendix

List of test sequences recommended in ITU-R BS.1387

	Castanets

	Clarinet

	Claves

	Flute

	Glockenspiel

	Harpsichord

	Kettle drum

	Marimba

	Piano Schubert

	Pitch Pipe

	Ry Cooder

	Saxophon

	Bag Pipe

	Speech Female Engl.

	Speech Male Engl.

	Speech Male German

	Snare drums

	Soprano Mozart

	Tamborine

	Trumpet

	Triangle

	Tuba

	Susanne Vega

	Xylophone


Patch against the floating point reference decoder to limit the output to the AAC part of the bitstream:

In file sbr_dec.c, line 52, add:

    bUseLP = 0;

    hSbrDec->bApplyQmfLp = 1;

    hSbrDec->qmfLpChannel = hSbrDec->SynthesisQmfBank.lsb;
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