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1	Background


One objective of the AMR NS standardisation exercise is to establish consistent noise suppression testing methods and to define a minimum acceptable performance for NS algorithms. It has been recognised that one way to guide implementors in the design of NS solutions for real telephones is to provide an example solution. Implementors may then adapt the example to the particular electro-acoustical characteristics and any other characteristics they which to see in their algorithms. The AMR NS selection results show significant variations in rank order depending on test condition and testing methodology, making any selection extremely difficult. The purpose of this contribution is therefore to focus the standardisation effort on the minimum performance aspects, and to propose a minimum set of requirements to be fulfilled by AMR NS algorithms.





2	Proposed requirements


It is proposed to divide the requirements into objectively measurable requirements and requirements which require subjective assessment.





2.1	Objective requirements


The available performance results do not show evidence that embedded NS solutions provide performance improvements over non-embedded (i.e. stand-alone) NS solutions. Furthermore, from the algorithmic descriptions it seems as if most candidates would require in the order of  0 - 5 ms algorithmic delay for a stand-alone implementation. The proposed requirements are therefore.





AMR NS solutions shall be implemented as stand-alone pre-processors, and hence are not allowed to alter the bit-exactness of the AMR speech coder.


AMR NS solutions shall have a maximum algorithmic delay of 5 ms.





2.2	Subjective requirements


In the early phases of the AMR NS standardisation it was established that any degradation of the speech quality compared to the case where no NS is used is unacceptable. This should be the case both for clean (non-noisy) speech as well as for speech in any background noise conditions. Furthermore, it is recognised that it is highly desirable to achieve improvements in quality for a wide range of background noise conditions. These requirements can be summarised in the following way.





AMR NS solutions shall not degrade the quality compared to the case where AMR is operated without NS. This condition shall be met at the 95% confidence level using ACR tests with conditions including clean speech and background noise (car, babble, street). 


AMR NS solutions shall provide equivalent or better quality than AMR without NS for a selected set of background noise types. Performance improvements over AMR without NS shall be demonstrated in a significant number of conditions. This condition shall be met at the 95% confidence level using either CCR or ACR tests.


If the AMR NS solution is implemented in the network, the above two requirements shall apply also to tandem connections. This condition shall be met at the 95% confidence level using either CCR or ACR tests.





Standardised test plans for the ACR and CCR tests will be provided as additional information (annexes) in the specification. Tests shall be carried out in accordance with applicable ITU-T recommendations.


3	Summary


It is proposed that the outlined requirements form the basis for an AMR NS specifications. Recognising that the AMR NS selection results show significant differences in the candidate rankings depending on test condition and testing methodology, it is further proposed that no example solution is provided as part of the AMR NS specification.





