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Introduction
This document summarizes the discussion and decisions in the Audio Codec Ad-Hoc Group at SA4#29 on the specification method of the mandatory PSS / MMS Rel6 audio codec.
Specification by ANSI C-Code

	
	PSS / MMS Decoder
	PSS Encoder
	MMS Encoder

	Normative ANSI C-code
	agreed
	See note 2
	agreed

	Informative ANSI C-code
	
	See note 2
	

	Floating-point specification
	agreed
	agreed
	agreed

	16-bit fixed-point specification 
	agreed
	
	agreed

	Test vectors for compliance testing (other objective measures than bit-exactness)
	See note 1
	
	See note 3

	Test vectors for testing bit-exactness
	
	
	See note 3


The specification will always contain an ANSI C-code. The attached floating-point C code is in each case exactly that one which was tested in the selection phase of testing.

Discussion

Note 1:

· Fixed-point specification is proposed to be 16-bit code, since it is (as of today) assumed to be the most common platform. 

· It should be made possible for implementers to use other than 16-bit word length platforms and derive the implementation either from the float or the 16-bit fixed-point code.

· A bit-exact specification does not guarantee the highest level of audio quality achievable, especially if bit-exactness to a 16-bit reference is mandated. On the contrary, it degrades sound quality: Compared to full-accuracy output, a 16-bit reference will always be of lower quality since the output is quantized to 16 bits, leading to quantization noise and harmonic distortions. 

· Requiring bit-exactness to the 16-bit specified code significantly increases decoder implementation costs. It is not unusual for a bit-exact algorithm to be 1.5 – 2 times more complex compared to one that is exact only to a specified level of accuracy. This means that implementing the bit-exact decoder will be impossible on a number of platforms, and require up to twice the resources on others. Since power consumption usually goes with the square of clock rate, this can lower battery life by up to a factor of four. 

· Since bit-exactness to the 16-bit specified code does not appear desirable it is suggested to design the compliance testing for the decoder in a way that reflects this (e.g. using max diff and/or max allowed RMS error criteria). It should be noted that testing these criteria is just as objective and easy as testing bit-exactness. Software for doing these tests is available for free on the Internet.

· Still the compliance testing method shall be simple and reliable, thus tools to allow automated processing and simple rules how to interpret the output of such tools shall be available and must be part of the agreed compliance testing method

· Have one single method for compliance testing both for fixed-point and floating-point implementation.

· How to measure implementation accuracy?

· Which value of accuracy is feasible? (e.g. better than 80 dB?) Same or different values for fixed-point and floating-point cases? Understand relationship between accuracy defined above together with measurement method and deviation in subjective audio quality

Note 2:

· The PSS encoder (server encoder) will be used for download or streaming services where a commercial service provider has control over the encoding quality and a commercial interest in maintaining it at a high level. 

· Restricting the use to one specific implementation only, would be an unnecessary restriction

· A minimum quality level would be ensured since an informative reference floating point specification is available which can always be used. Service providers could contractually require their respective encoder providers to use that specific code if they are concerned about the quality of other, independent implementations.

· However if a service provider should decide to use a different implementation than the informative reference implementation, which would better meet the specific needs he should be allowed to do so.

· There is little precedence for mandating bit-exactness on the encoder; reference the video codec compliance for example. No other part of 3GPP system (audio processing chain, A/D converters, microphone, speaker amps) is specified to the same exacting level of compliance.

· Tbd if normative C code was required.

Note 3:

· For the MMS encoder (terminal encoder) it is understood that a defined quality is desired. Thus the reference implementation shall be normative

· The issue of compliance testing is more difficult to resolve in the encoder case compared to the decoder case for several technical reasons

· Compliance testing should also allow implementations from the reference source codes on various platforms (other than 16-bit fixed point, floating point) without putting unnecessary burden on the implementer to allow for easy and quick adoption, however, 

· Find a suitable compliance testing method for floating-point and for fixed-point versions. 

· In the fixed-point case, if no other way than bit-exactness can be found to ensure convenient and reliable compliance testing it might be the only alternative. Therefore testing for bit-exactness in the fixed-point version is the current working assumption for compliance testing.

· In the floating-point case, the use of the same tested C code is the working assumption for compliance testing (no test vectors).

Action Items

As a result of the discussion, in order to find a solution for the open items, the group have identified the following action items:

· Identify a method for measurement of implementation accuracy for compliance testing of the PSS / MMS decoder.

· Determine a feasible value of accuracy (e.g. better than 80 dB?). For specification of the accuracy, it is important to understand the relationship between the accuracy measured by the selected method and the corresponding deviation in subjective audio quality. Propose same or different values for fixed-point and floating-point cases.

· Clarify if normative or informative C code was required for PSS encoder.

· Find a suitable compliance testing method for floating-point and for fixed-point versions of the MMS encoder. Otherwise the group will make use of the working assumption, see above.

The group have agreed to address these action points by January 31 over the reflector.

Mr. A. Ehret (Coding Technologies) has indicated the intent of his company to contribute to the action items. Mr. W. Schildbach (RealNetworks) has indicated that his company considers contributing as well. Ms. C. Quinquis (Orange) offered to contribute in the clarification for PSS encoder.
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