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1. Introduction

FB and stereo operation may be provided as optional features of the EVS codec. The source believes that these optional operation modes may be useful if well justified by making the EVS codec more attractive. The assessment whether there is a benefit should rely on the fulfilment of respective design constraints and performance requirements. The design constraints for optional FB and stereo operation are already specified as part of the EVS permanent document EVS-4 and some relevant design constraints will be high-lighted below. In addition, this document proposes a set of performance requirements that should be met by optional FB and stereo operation modes. 

2. Design constraints for optional FB and stereo operation

Most of the EVS codec design constraints are specified independently of whether they address mandatory, recommended or optional codec features. This means that they are valid for any codec feature. There are also other design constraints that are specific to FB or respectively stereo operation. In the following, the source discusses two of the most relevant design constraints for FB or stereo operation with the purpose to motivate codec operation points at which performance requirements should be defined:

· Bit rate

· The bit rate design constraint is unspecific to optional FB or stereo operation. Not all bit rates must be supported by these optional features. However, performance requirements should be set for at least a subset of these bit rates. The source thinks that requirements should be specified for at least 32, 48, 64, 96, and 128 kbps.

· Bandwidth

· The design constraints provide an (informal) definition of FB

· The bandwidth design constraint is unspecific to stereo operation. Not all bandwidths must be supported by optional stereo. However, performance requirements should be set for at least a subset of these bandwidths. The source thinks that requirements should be specified for WB, SWB and FB operation. 

It is to be noted that there are further important design constraints relevant for FB or stereo operation such as complexity or delay. However, they do not suggest specific codec operation points at which performance requirements should be set.

3. Performance requirements

FB operation
The optional FB operation should be justified by providing a clear benefit to the EVS codec. The source believes that there is sufficient justification if there is at least one content class (speech (clean or noisy) or mixed/music) for which FB operation improves perceptual quality over SWB at the same bit rate. Such an enhancement in (at least) one content class shall however not result in degradation in any other content class. This means, FB operation shall not lead to a degradation compared to SWB operation in any content class at the same bit rate. 
Since it is expected that the evaluation will only be done as part of the characterization phase in a non-competitive context, requirements with self-referencing of the EVS codec are no problem. Requirements with reference to other codecs are not needed since the justification is independent of other codecs.

Specific requirements
Bit rates: 32, 48, 64, 96, 128 kbps

Requirement: 
· EVS-FB operation .bt. EVS-SWB operation at the same bit rate in at least one content class out of clean speech, noisy speech, mixed/music, AND
· EVS-FB operation .nwt. SWB at the same rate in any content class out of clean speech, noisy speech, mixed/music 
Note: The check of the performance requirements will be carried out at the bit rates specified above and provided that the codec supports that rate. FB operation at that bit rate is justified and shall be endorsed if the above requirement is met at that rate. 

Stereo operation
Dual-mono operation is a fall back to provide a stereo representation if the codec itself does not provide a dedicated stereo operation mode. It is hence appropriate to define a justification criterion for optional stereo operation in comparison to dual-mono operation. The source believes that dedicated stereo operation is justified if it provides a gain over dual-mono operation. 
Such gain can either be that better performance is achieved than a dual-mono configuration operated at the same total bit rate or that not worse performance is achieved than a dual-mono configuration when operated at the next higher possible total bit rate, the bit rates chosen according to the design constraints. In order to cope with the case that gains can only be shown for a specific content class, it is suggested to relax the criterion such that benefits must be achieved for at least one content class while there must be no degradation for any other content class.

Gain with stereo operation may also be shown in relation to codec complexity. This is, dedicated stereo operation at a given bit rate is also justified if it can be shown to provide significant complexity savings while not leading to degradations in any content class. 

Content classes may be defined in relation to the behaviour of the stereo image or in relation to whether the content is e.g. speech (clean or noisy) or mixed/music. The source is open to discussion and the definition of suitable content classes in the EVS SWG.

The design constraints further specify that the quality of the mono compatible (output) signal shall be verified. Such mono compatible signal is understood as mono output signal generated by the decoder receiving the stereo bit stream, through a specific mono decoding operation. The requirement should then be that the quality is not worse than the stereo to mono down-mixed signal from dual-mono operation at the same total bit rate for any content class. 

Likewise optional FB operation, since it is expected that the evaluation will only be done as part of the characterization phase in a non-competitive context, requirements with self-referencing of the EVS codec are no problem. Requirements with reference to other codecs are not needed since the justification is independent of other codecs. 
Specific requirements
Bandwidths: WB, SWB, FB (if supported)

Bit rates: 32, 48, 64, 96, 128 kbps
Requirement:
· EVS stereo operation .nwt. dual-mono at next higher bit rate OR 
 


.bt. dual-mono at the same rate 
for at least one content category [tbd], AND

· EVS stereo operation .nwt. dual-mono at same bit rate for any content category

OR

· EVS stereo operation offers significant complexity reduction compared to dual mono operation, AND

· EVS stereo operation .nwt. dual-mono at same bit rate for any content category


Additional requirement for mono compatible decoding:

· EVS stereo operation with mono compatible decoding .nwt. stereo to mono downmix of dual-mono at same bit rate for any content category
Note 1: The check of the performance requirements will be carried out at the bandwidths and bit rates specified above and provided that the codec supports stereo operation at that operation point. Stereo operation at that operation point is justified and endorsed if the above requirement is met.

Note 2: ‘same bit rate’ for dual mono operation is defined as dual-mono codec operated at rate 2*x such that 2*x is the rate that is (at least almost) equal to the stereo rate under test.

Note 3: 'next higher' bit rate than stereo operation rate r is defined as dual-mono codec operated at rate 2*x with x chosen as minimum rate from the bit rates defined in the design constrains for which 2*x is larger than r.    
4. Conclusion
This contribution makes a proposal for the performance requirements of the optional FB and stereo operation modes of the EVS codec.
The source kindly suggests to adopt the proposal and to incorporate the specific requirements into the permanent document EVS-3. 

The source would like to invite to further discussion and decision in the EVS SWG on suitable content categories for assessing the stereo performance requirements.
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