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1. Introduction

The AMR-NB development and standardisation process has shown that some of the requirements set for the new NB service were not passed by the candidate algorithms. All these requirements have been defined and agreed within SMG11 in order to ensure a satisfactory level of quality. This is especially important for network providers. From this problem we should learn to carefully consider the definition of requirements and to make sure that they are both realistic as well as reasonable. 

The performance requirements to be defined for the AMR-WB should also consider this problem. However, we are confident that the current working assumption for the performance requirements (WB-3) can still be improved in that sense. 

In particular, the codec ITU-T G.722, which has been proposed as a reference codec for the AMR-WB is based on a coding algorithm (ADPCM waveform coding) that is completely different from the standard CELP coding scheme that is used in both AMR-NB as well as AMR-WB. The AMR-NB standard scheme is likely to be used in [some modes] of AMR-WB. The reference codec G.722 therefore often does exhibit quite a different behavior in terms of subjective quality. This becomes obvious in background noise conditions: Experience (e.g. within ITU-T) proves that noise subjectively reduces the specific coding artifacts of the reference coding scheme (ADPCM) and at the same time it typically increases the coding artifacts of the CELP scheme. 

As a solution, we again propose that a "good" candidate is generally scored better not only because of it's high mean opinion score (MOS), but also based on its ability to avoid the "lower end" of the quality range as much as possible. We propose to explicitly take into account the number of "Poor or Worse" votes (i. e. MOS below 3) as a basis for the definition of performance requirements for the relevant test conditions. This can easily be achieved by using the "Poor or Worse" criterion as defined by ITU-T. It has successfully been applied within the ITU-T for some years and several tests now. 

2. Proposal

We propose to apply the "Poor or Worse" criterion as defined by ITU-T to the requirements set on the background noise conditions.

Application A
Application B

C/I
Performance requirement
Performance objective
Performance requirement
Performance objective

no errors
G.722-48k

 (with 10% Poor or Worse)
G.722-56k
G.722-56k

(with 10% Poor or Worse)
G.722-64k

19 dB
G.722-48k 

(with 10% Poor or Worse)

G.722-48k 

(with 10% Poor or Worse)


16 dB
G.722-48k 

(with 10% Poor or Worse)

G.722-48k 

(with 10% Poor or Worse)


13 dB
G.722-48k 

(with 10% Poor or Worse)

G.722-48k 

(with 10% Poor or Worse)


Table 1: Background noise requirements under static test conditions for Applications A and B.

Note: 

The "10 % Poor or Worse-criterion" means that the absolute number of "Poor" (MOS=2)  or "Bad" (MOS=1)  votes  of the codec under test is not allowed to exceed the number of "Poor" (MOS=2)  or "Bad" (MOS=1) votes  of the reference codec by more than 10%. For a detailed description of the analysis, see, for example, [ITU-T]. This criterion requires that the limits at 95% confidence level of PoW are calculated (as indicated in [ITU-T]). 

3. Conclusion

We propose to use the above mentioned definition for the Performance Requirements of AMR-WB. This proposal takes into account the particular behaviour of G.722. It proposes to use the solution introduced and established by ITU-T, which has successful been applied several times. 

By using this method, we still keep the quality level indicated by the performance requirements (as stated in the current working assumptions). However, this proposal offers a method that is more reasonable related to the test conditions in background noise signals. 

[ITU-T]  "Subjective Selection Test Plan for the ITU-T Wideband (7 kHz) Speech Coding Algorithm", Version 1.2, May 1998, section 11. 
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