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1. Introduction

During the 3GPP TSG SA4 #29 meeting in Tampere, the issue of how to derive a compliant Rel-6 PSS/MMS fixed-point audio decoder from the normative decoder specification was addressed. Tdoc S4-030858 describes the current agreement and requests for contributions on interested companies. Tdoc S4-040045 describe one solution. This present document describes the opinion of a chipset manufacturer.

2. Objective Accuracy 

2.1 List of criteria

In Tdoc S4-040045, three objective criteria are listed. Those criteria are proposed as objective measures for the accuracy of the fixed-point implementation:

· maximum difference (maxdiff)

· root mean square (RMSlin)

· maximum root mean square per frame (RMSlin/frame)

STMicroelectronics agrees that those criteria measure the accuracy of fixed-point implementations relatively to a reference implementation (e.g. the floating point reference implementation) and support their introduction as participating to the compliance rules of the Rel6 PSS/MMS audio decoder.

2.2 Compliance rules

In Tdoc S4-040045, a compliance rule is given. This rule qualifies a Rel-6 PSS/MMS audio decoder as compliant if the aforementioned objective accuracy criteria are met under a fixed threshold. Tdoc S4-040045 lists those thresholds: 64 for maxdiff, 1 for RMSlin and 8 for RMSlin/frame. 

In the STMicroelectronics’ opinion those thresholds are far too high and may hide implementation errors. The STMicroelectronics’ preference would be that the Rel-6 PSS/MMS audio decoder is tested on a limited amount of test files. The targeted thresholds would be set different for each of the test files because each of them will cover a specific and different part of the algorithm. A compliant Rel-6 PSS/MMS audio decoder would have to meet each of the different thresholds for each of the different test files. The test files and the thresholds are to be defined. 

3. PEAQ Model

STMicroelectronics confirms that the PEAQ Objective Difference Grade (ODG) scores obtained from the PEAQ Basic Model are used for evaluating the subjective quality of audio decoders. As described in S4-040045, the method uses an original audio file as a reference, the reference encoder, the reference decoder and the fixed-point implementation of the decoder. The ODG score evaluates the psycho-acoustical degradation of the audio content due to the fixed-point implementation of the audio decoder.

STMicroelectronics supports the principle of having PEAQ and more specifically the PEAQ Objective Difference Grade introduced in the compliance rules for the Rel6 PSS/MMS audio decoder. This criterion will be included into the compliance rules in addition to the objective tests described previously. 

It is expected that the introduction of this perceptual criterion will prevent the spread of uncontrolled low-quality audio decoders in the 3GPP service. The introduction of a criterion based on PEAQ will be beneficial simultaneously to the operator (by explicitly controlling the subjective quality of decoders allowed in their services) and to the manufacturer (by allowing specific platform dependant optimisations saving the battery life). If this principle is accepted, STMicroelectronics will bring further elements to the committee.  

4. Alignment of the compliance rules with other standardization body

From the STMicroelectronics’ point of view, in the case where the decoder selected for the Rel-6 PSS/MMS audio decoder is standardized in another standardization body, it is of the outmost importance that the compliance rules of the two standardization bodies match. STMicroelectronics is aware that the MPEG committee is discussing new compliance rules for audio decoders. If the AACplus or the enhanced AACplus decoder is selected as the Rel-6 PSS/MMS audio decoder, STMicroelectronics encourages 3GPP-SA4 to consider as compliance rules the ingoing work in MPEG.

5. Conclusion

In this document, STMicroelectronics has commented some of the ideas brought by Tdoc S4-040045. In addition, STMicroelectronics suggests that independent thresholds are set for each of the test file used in the compliance rules of the Rel-6 PSS/MMS audio decoder. On the top of that, STMicroelectronics encourages the principle of using a criterion based on PEAQ. 
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