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1. 
Introduction

In contribution S4-110655, a draft CR to TS 26.132 was introduced with the intention to (also) include a perception-based instrumental, usually referred as objective, test methodology into Release 11 in the scope of the Ext_ATS WI.

Although the named CR was not intended to be put to approval, the clear intention was to collect all requested changes to the TS 26.132 before it will be transferred to SA for approval as R11.

Comments received during SA#65 gave the impression that such a perception-based test method is not required.

This joint contribution should show that in fact there is no alternative at the moment to request a perception-based test for identifying the effective quality of the transmitted background noise in various scenarios.

2. 
Noise reduction performance requirement
Noise reduction systems are based on speech and noise signal filtering techniques. This means that, although the background noise may be reduced, the speech signal may also be distorted in the process. In other words, the types of distortion introduced by noise reduction systems can be divided into two categories:  the distortion introduced on the speech signal and the distortion (amount of reduction and/or distortion/modulation) on the background noise. So the evaluation of the performance of noise reduction features is mandatory to ensure that the background noise is reduced to a certain amount and that the speech signal is enhanced or at least preserved. This is inevitably (at least) a bi-dimensional quality evaluation.

The reduction of the background noise by terminals is considered by the Source as an essential feature to enhance the user experience.  Current mobile devices systematically embed noise reduction. Therefore, background noise reduction performance has been included as an essential feature for the GSMA HD Voice logo (in addition to the support of AMR-WB codec and the acoustic of the terminal) and some minimum performance requirements that must be fulfilled are specified in the technical Annex to qualify its performance in a reliable and efficient way. Hence for the performance of the noise reduction processing, bi-dimensional measurements have to be specified addressing both the intrusiveness of the background noise and the preservation of the speech signal.
3. 
Perception-based measurements
Currently, the only standardized subjective test method for evaluating quality of noise reduced signals is ITU-T Recommendation P.835 Subjective test methodology for evaluating speech communication systems that include noise suppression algorithm (11/2003).  ITU-T P.835 has been defined and proposed to solve the bi-dimensional problem linked to the evaluation of noise reduced signals. Some users focus on the background noise whereas others on the distortions produced on the speech signal. . Furthermore, users might switch their focus between the two degradations depending on the listening situation. The test method consists in asking the listener to successively listen to and rate the processed noisy speech signal on:

i) the speech signal distortion alone using a five-point scale;

ii) the background noise intrusiveness alone using a five-point scale;

iii) the overall quality using the classical ACR (Absolute Category Rating) MOS scale.

The principle of P.835 is to draw listener's attention on both types of distortion which may be present on noise reduced signals. This avoids that non-instructed listener’s would focus on only one type of degradation without taking the other one into account, even if both degradation types are perceivable.. 

However the use of P.835 subjective tests to qualify each mobile terminal is prohibitive: it is very expensive in terms of time and money. Moreover tests results are usually context dependent and would hardly be comparable. The context dependency may have many sources such as culture and languages differences, lab influences, range for qualities, etc… Subjective tests always require an additional step of analysis of results. For these practical reasons an instrumental measurement tool that reflects the behavior of the subjective measurement as good as possible is needed. It is the strong belief of the signing companies that currently no alternatives to ETSI EG 202 396-3 do exist for perception-based instrumental measurements in order to take into account the multidimensional aspect of noise reduction and especially the trade off between the amount of noise removed and the resulting speech quality. Such multi-dimensional perception-based measurements are currently requested from various operators for internal qualifications of terminal devices put on the market. 
Especially in the light of the commercially introduced improved speech coder(s) a proof of how well the background noise reduction performs from a perception point of view is imperative.

For the GSMA HD Voice logo, a bi-dimensional measurement method has been specified to check if the devices meet the requirement related to the background noise reduction performance. 

Those measurements might be carried out by different labs (including the manufacturers themselves for “self certification”), reiterated for a possibly large number of mobile devices and the test resulting results must be objectively comparable. It is then strongly required that such measurements are based on an objective perceptual measurement tool implementing a standardized methodology. 

4. 
Available tools
Currently there are not many perception-based instrumental methods at hand which do fulfill the above criteria.

ETSI EG 202 396-3 is the only standardized perception-based instrumental method for assessing the background noise reduction performance. Therefore ETSI EG 202 396-3 has been specified by GSMA as the required method to assess the noise reduction performance. Beforehand GSMA verified the test method by providing evidence that comparable results are obtained under the same test conditions.
The ETSI EG 202 396-3 test method can be improved further, e.g. by training the method for further conditions. 
The contributors of the present document strongly request to revert the consideration of S4-110655 and to introduce ETSI EG 202 396-3 to TS 26.132.
5. 
Requirements
The current limits defined by GSMA are reflecting the improved performance needed for introducing AMR-WB based voice services to the customer and the HD Voice LOGO marketing.

It is not intended to define the limits in a way that only high end devices will pass the standards.

Also, due to the different bandwidth and its implication to the transmission of signal and noise, the minimum requirement for the narrowband and wideband could be defined with different levels.
6. 
Proposal
It is proposed that 3GPP SA4 considers ETSI EG 202 396-3 as the working assumption for Noise Reduction performance  measurement method and focus further works within the Ext_ATS WI to identify possible weaknesses and enhancements. This may require some additional tests to extend the verification of the consistency and the reliability across different labs and the correlation with subjective test results.
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