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Summary

This document discusses the audio codec conformance for 3GPP PSS/MMS/MBMS services in Rel-6. The conformance procedure consisting of objective measures and subjective test plans as well as compliance criteria are described. 

1. Introduction

This document introduces procedures to test the audio codec compliance to 3GPP specification. Both fixed and floating-point implementations of encoder and decoder are discussed. 

PSS/MMS/MBMS decoder and MMS encoder are implemented in the terminal. Hence, the implementation is typically fixed-point. The compliance to the service and audio quality is best secured with bit exact implementation. In addition, as an objective test bit exactness is straightforward to conduct. In case bit exactness is met, no further testing is needed. However, the bit exactness testing is not mandated and another path to prove the compliance exists. That is, even if the codec does not meet the bit exactness requirement or it is not tested, the compliance can be proven with objective and subjective tests.

The conformance of fixed-point encoder and decoder is fulfilled either by bit exactness to the reference implementation or by meeting the objective and subjective minimum performance requirements.

The conformance of floating-point encoder and decoder is fulfilled either by utilising the source code in specification as such or by meeting the objective and subjective minimum performance requirements.

Objective measures consist of checks on encoder and decoder functionality and performance. Section 3.1 describes the tests and corresponding criteria.

Subjective measures consist of subjective listening tests. Test plan and minimum performance requirements are set in Section 3.2. 

Figure 1 illustrates the conformance procedure.
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Figure 1. Conformance test procedure

2. Bit exactness

The implementor is free to choose bit exact approach for the codec implementation. Therefore, the specification shall contain test vectors consisting of reference input audio files and corresponding reference encoder and decoder outputs. The accompanying scripts will run the encoder and decoder and check that the output (bit stream and decoded audio) is identical to the reference. 

Decoder only implementation compliance is checked using the reference encoder output and the reference decoder output test vectors. 

3. Non bit exact testing

When the implementor chooses non bit exact implementation the compliance to specified reference codec is checked conducting objective and subjective testing and meeting the minimum performance criteria.

3.1 Objective measures

Common measures for both AMR-WB+ and Enhance aacPlus: 

· The decoder needs to be able to provide 16 and 8 kHz sampling rate in the output, i.e. the decoder needs to have corresponding down sampling functionality. Conformance specification shall contain test vectors to check the functionality. (Criteria TBA)
· The decoder needs to be able to provide mono output when the input bit stream is stereo. Conformance specification shall contain test vectors to check the functionality. (Criteria TBA)

· Encoder and decoder delay shall not exceed the reference encoder and decoder delay.

· Decoder implementation shall support all the modes and bit rates described in the specifications.

Compliant AMR-WB+ needs to meet the following criteria:

· Encoder needs to perform switching between ACELP and TCX modes to ensure high audio quality for all content types. Test vectors shall be available for testing the requirement for both fixed and floating-point implementation. The difference to reference encoder in mode selection with the subjective test material shall not exceed TBA%. This requirement is not needed in decoder only test. 

· Fixed and floating-point encoder needs to be able to perform switching between AMR-WB and extension modes. Conformance specification shall contain test vectors and mode information file to check the functionality. Fixed-point and floating-point AMR-WB modes as well as VAD/DTX operation compliance is the same to TS 26.173 and TS 26.204 compliance, respectively.

· TBA

Compliant Enhanced aacPlus needs to meet the following criteria:

· TBA

3.2 Subjective measures

Minimum performance requirements document describes the subjective measures for codec compliance. The codec implementation performance is compared against the reference codec. The specification shall contain conformance test plan and minimum performance requirements.

3.2.1 Test plan

3GPP audio codec characterisation test plan and material is reused in conformance testing.

When testing the full codec conformance, all combinations of encoder and/or decoder under test with reference encoder and/or decoder needs to be evaluated against the reference codec. Figure 2 illustrates the test configurations.
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Figure 2. Encoder – decoder configurations in subjective conformance testing

Test plan shall be attached to the conformance specification as a normative annex.

3.2.2 Minimum performance requirement

To comply with the specification, the codec under test needs to perform identical (or better) to the reference codec within 95% confidence interval for each test case and test item. Number of listeners needs to be at minimum (TBA).

Conformance specification shall contain the formulas to calculate the confidence intervals and other required statistics.

When testing encoder/decoder only implementation, the missing part is replaced by reference decoder/encoder implementation.

4. Compliance

The audio codec (encoder/decoder) is compliant with the standard when it is either bit exact with the reference codec (encoder/decoder) according to Section 2 or meets all the objective and subjective criteria according to Section 3. 
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