3GPP TSG SA4 #36 
Tdoc S4-050543
Paris, France, September 05-09, 2005 



Source:
Coding Technologies

Title:
Update to TS 26.406. Encoder conformance proposal

Agenda Item:
13.2

Document for:
Information / Discussion
Section 6.2 of TS 26.406 v6.0.0 mentions objective conformance criteria as an item for further study. This document highlights the progress made by Coding Technologies in defining such objective criteria to date. While it was not possible to present a complete proposal at SA4 #36, the authors feel that the amount of progress being made justifies a review in SA4. 

During the design of the objective criteria, Coding Technologies also identified a potential issue regarding the required conformance test streams. In particular, the question is about potential copyright issues with music test signals and how this could be dealt with.

Appendix A of this document contains a nearly complete text that would go into section 6.2 of 26.406 in order to describe the objective testing method for Enhanced aacPlus. The source code of the modified reference decoder mentioned in 6.2.2 in Appendix A will become available for review during SA4 #36.

The authors hope that the proposed concept for encoder conformance testing can be endorsed and that open questions can be discussed an resolved during SA4 #36. The goal is to deliver a complete version of the text in the form of a CR to 26.406 at SA4 #37.

Appendix A

Proposed Specification Text
6.2.1
AAC encoder conformance

All tests shall be conducted for the items TBD. All tests shall be conducted for all modes listed in the table below [table TBD, test conditions used in the characterization phase?].

Conformance testing of the AAC encoder shall be conducted using an implementation of ITU-R BS.1387 (PEAQ). The test consists of a statistical analysis of the reference encoder performance with the performance of the encoder under test. The following pseudo-code and its description outline how the performance shall be assessed.

	cfg = 0;

	foreach (bitrate, channels, aacbandwidth) {

	
tv = 0;

	
foreach (item) {

	

bandlimit (item, item_bandlimited, aacbandwidth);

	

encoder_reference (item, reference_bitstream, bitrate, channels);

	

encoder_test (item, test_bitstream, bitrate, channels);

	

decoder_bandlimiting (reference_bitstream, reference_waveform);

	

decoder_bandlimiting (test_bitstream, test_waveform);

	

odg_reference[cfg][tv] = PEAQ_advanced (item_bandlimited, reference_waveform);

	

odg_test[cfg][tv] = PEAQ_advanced (item_bandlimited, test_waveform);

	

tv++;

	
}

	
cfg++;

	}


where:

- bandlimit (in, out, bw) is a function that limits the bandwidth of the waveform 'in' to 'bw' and stores the result in the waveform 'out'

- encoder_reference (in, out, br, ch) is a function that calls the floating point reference encoder such that the waveform 'in' is encoded to the bitstream 'out' at the bitrate 'br' and using channelmode 'ch'

- encoder_test (in, out, br, ch) is a function that calls the encoder under test such that the waveform 'in' is encoded to the bitstream 'out' at the bitrate 'br' and using channelmode 'ch'

- decoder_bandlimiting (in, out) is a function that calls an enhanced aacPlus decoder that is modified such that it decodes the bitstream 'in' to the waveform 'out', while limiting the bandwidth to the AAC portion of the spectrum; a patch to the floating point reference decoder, such that it does this can be found in Annex C.

- PEAQ_advanced (ref, deg) is a function that compares the reference waveform 'ref' with the degraded waveform 'deg' returning the ODG resulting from that comparison

The performance of the encoder under test, measured as the mean of the ODGs of all items of one configuration, shall not be worse in a statistically significant sense than the performance of the floating point reference encoder. This criterion shall be met for all configurations which the encoder under test claims conformance to.

6.2.2
SBR encoder conformance

Conformance for the SBR part of the encoder shall be measured for the various elements of the SBR bitstream independently. All comparisons shall be made with the output of the fixed (floating?) point encoder as reference. To eliminate the influence of potentially differing delays between the encoder under test and the reference encoder, the input waveforms shall be zero-padded at the beginning such that both encoders produce equivalent framing.

A modified version of the floating point reference decoder shall be used to first extract the various SBR parameters that are embedded in the SBR bitstream under test and subsequently compare them to the output of the floating point reference encoder.

The following is an overview of how parameter extraction and parameter comparison work for the various modules. For further details, please consult the modified version of the reference decoder that is attached to this document [not yet available, see cover document].

· The envelope energies signaled by the encoder under test are combined to the equivalent envelope energies for one envelope (cf. C-code in Appendix XXX). This is done after dequantization and M/S -> L/R unmapping. The comparison however takes place in the log-domain. For higher energies only low deviations are allowed, while lower energies are permitted to deviate more.

· The test of the transient detector is performed by comparing the bitstream element sbr_grid() from both encoders. The RMS of the difference between the transient position vector of the encoder under test and the reference encoder shall not be greater than TDB.

· The test of the missing harmonics detector is carried out by comparing the bitstream elements sbr_sinusoidal_coding() from both encoders. The vector that is constructed by subtracting the missing harmonics vectors from both bitstreams and concatenating the result over all frames shall not have an RMS greater than TDB%.

· The tests for the detectors of whitening level and noisefloor are TBD.

6.2.3
PS encoder conformance

All comparisons shall be limited to frames and bands in the bitstream that contain an energy greater than TBD.

- the signal that is constructed from the differences between all IID values signaled by the encoder under test and the reference encoder shall show a maximum absolute difference of TBD and the RMS must not exceed TBD.

- the signal that is constructed from the differences between all ICC values signaled by the encoder under test and the reference encoder shall show a maximum absolute difference of TBD and the RMS must not exceed TBD.

Annex C (normative):
Patch against the floating point reference decoder that limits the bandwidth of the output signal to the AAC portion:

In file FloatFR_sbrdeclib/sr/sbr_dec.c, line 52 add:

	bUseLP = 0

	hSbrDec->bApplyQmfLp = 1

	hSbrDec->qmfLpChannel = hSbrDec->SynthesisQmfBank.lsb

	if (hHeaderData->channelMode == PS_STEREO) {

	  hHeaderData->channelMode = MONO;

	}










Page: 10/1


Page: 2/3

