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1. Introduction
At SA4#54 a draft CR to 26.132 (Rel9) was presented about (sending) distortion testing with noise suppression used in the UE [1]. The purpose of the present contribution to clarify verbal comments made by the Source on this draft CR, and to propose solutions to address the issue of (sending) distortion testing when noise suppression is used in the UE.
2. Discussion

The main concern of the source is that if noise suppression is disabled for the specific case of distortion testing, the distortion test results obtained with TS 26.131 and 26.132 will not reflect real conditions in which noise suppression is normally active. It is preferable in testing not to disable a processing function that is normally active and impacts the end user experience. A side effect of the measurement is to enable detecting possible issues and prevent bad implementation; disabling noise suppression simply means that this function would be untested. In such a case the noise suppression should be shown to pass the minimal requirements defined in TS 26.077. 

It would be relevant also to consider in [1] whether it is always possible and documented to disable the noise suppression function in the UE.

The modification in [1] opens the door to disable not only noise suppression but also any other functions that could create distortion (e.g. gain control, limiter, amplitude compressor, noise gate). The source believes that the audio processing chain (acoustic, analog, digital) should be considered as a black box for testing, to be as close as possible to the real conditions experienced by the end user. The objective measurement shall reflect the corresponding subjective measurement.
If it is shown that a noise suppression algorithm (proposed to be disabled in [1]) does not degrade useful signals (clean speech, etc.) at low levels, it becomes evident that the distortion measurement should be questioned. The Source would then propose to open a work item in 3GPP SA4 to find an appropriate distortion measurement method when noise suppression is used in the UE. Note that this work item may include other topics in terminal acoustics. In this case a liaison with other groups (e.g. STQ, ITU-T SG12) would be beneficial to inform them about work conducted in SA4 and favour collaboration to find an efficient solution.

The Source would invite technical evidence to be presented to SA4 to help solving the distortion measurement with low test levels, in particular subjective test results validating that the noise suppression function to be disabled does not bring any artefact on real signals at low levels. In particular, from a service point of view, low level speech (e.g. whisper) cannot be neglected.
Finally, from a formal point of view, the source wonders if the use of 'shall' in a note (as proposed in [1]) is possible in 3GPP specifications.

3. Proposal

Based on the above discussion, several solutions may be considered to address the issue raised in [1] while preserving the principle of black-box testing and objective testing similar to subjective testing. The following options are provided to facilitate the discussions on this topic: 
1. Keep the distortion measurement specified in TS 26.132 unchanged until an updated test method is proposed, but relax temporarily requirements for low levels.

2. Perform the distortion test with and without noise suppression (assuming the on/off function is documented and available which is tbc) and report both set of results. With the change proposed in [1], the behaviour with noise suppression would not be presented, which lacks transparency in reporting.

3. Open a work item to solve the distortion measurement issue and accept a change similar to [1] conditionally to the completion of this work item.

Option #1 is similar to the changes implemented for wideband distortion requirements in Rel8 of 26.131. 
Option #2 is close to the proposal in [1], with the reporting of distortion test results in both cases (when noise reduction is on or off); the associated requirements need to be discussed. 

Option #3 seems to be the best approach in long-term. Subjective test results validating the performance at low levels would be still beneficial to provide more justification to [1].
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