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Introduction

As decided by SA, the PSS/MMS audio codec in 3GPP Rel-6 will be specified as open c-code such that it will be possible to implement the codec with exactly the same quality as demonstrated in the selection tests. However, it is still undecided if the c-code specifications will be normative or informative. This document discusses pros and cons for both specification types and makes a proposal for adoption by SA4. 

Normative specifications

Traditionally speech codecs in 3GPP are specified with normative fixed-point c-code both for encoder and decoder. Along with the c-code specification there are specified test vectors, which allow for checking the bit exact compliance with the codec specification. 

Advantages of this type of specification are

· Enforcement of same quality as demonstrated in codec selection and characterization

· Straightforward bit exact compliance testing with test vectors

· Best possible code maintenance as all implementing organizations contribute with bug-fixes

· Fast time-to-market due to minimum effort for compliance testing

· Availability of fixed-point c-code ensures minimum implementation time on fixed-point platforms

Disadvantages are

· Inefficiency on platforms which instruction set does not well match the ETSI basic ops used in the fixed-point implementation, e.g. floating-point processors 

· Codec improvements might happen slower due to CR process, resulting in extra delay before codec improvements enter the market

The mentioned disadvantage can be overcome with normative floating-point specifications as it is the case, e.g., with the floating-point codec specification 26.104/26.204 of AMR and AMR-WB codecs targeted to be used in multimedia applications. However, as floating-point code does not compile to bit-exactly identically behaving codec executables, compliance testing with the specification is difficult and costly unless it is mandated to apply the specified floating-point c-code without any modification on and with certified target systems and compilers.

Informative specifications

One example of informative c-code specifications is the error concealment operation in speech decoders to take place in case of transmission errors. The reason for not specifying the error concealment operations normatively is that radio receivers and channel decoders are unspecified to certain extent and error concealment may benefit from information derived in specific receiver and channel decoder implementations. Yet, the informative c-code specification allows implementing error concealment with at least some minimum quality level, which is the same as demonstrated in codec selection and characterization.

Advantages of this type of specification are

· Flexibility to tailor the implementation to specific target platforms

· Might result in faster, though uncoordinated codec improvements

Disadvantages are

· Quality varies across different implementations which is a potential cause of customer confusion and dissatisfaction

· Difficult, expensive and time-consuming quality compliance testing (potentially requiring subjective tests)

· Risk for bug-prone implementations not meeting the required quality level

· Availability of reference code only in floating-point c-code leading to significant efforts and implementation times for fixed-point platforms
· Codec improvements, after release of the informative specification, is not a joint process possibly resulting in smaller improvement steps
· Codec improvements are likely proprietary which is not to the direct benefit of the overall service
Conclusion and Proposal

As outlined above, there are a multitude of pros and cons for the two specification types in question. However, it is obvious that overall normative specifications are much more beneficial than informative. It is thus proposed to specify the complete audio codecs as NORMATIVE c-code.

It is further suggested that all parts to be implemented in mobile terminals will be specified in fixed-point c-code, allowing the straightforward compliance testing with test vectors. Fixed-point c-code would possibly to be derived after selection of the PSS/MMS audio codec. The normative c-code specification will even cover the lost-frame handling, as unlike to the situation with speech decoder error concealment, the envisioned packet-switched transmission will provide as only useful information to any lost-frame handling, the information if a packet was received correctly or not.

For implementations on certain floating point-platforms as well as encoder implementations in network-based servers, it is likely that fixed-point code is less suitable. In these cases it is proposed to use the floating-point c-code as delivered as only allowed alternative implementation to the fixed-point c-code. 
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