TSG-SA4#32 meeting
Tdoc S4 (04)0492 
August 16-20, 2004, Prague, Czech Republic

Source:
STMicroelectronics

Title:
Comments about the Sending Distortion Audio Test Case

Document for:
Discussion
Agenda Item:
7

1. Context

GCF-UTRA, in Tdoc S4-030076, addresses the audio test case 7.8.1,Sending distortion, from TS 26.132 and requests from SA4 investigation for improvement. 

This test evaluates the total harmonic distortion and noise of the mobile phone microphone, preamp and A/D converter versus the acoustic sound pressure level.

Until R99, audio tests on GSM terminals are made using DAI - (Digital-Analogue Interface). Test methods for 3G terminals are made through the air-interface, with the side effects from the AMR speech codec and possibly Noise Suppressor algorithms.

3GPP-SA4 replied, in S4-030392 that Noise Suppressor algorithms are endorsed by 3GPP but they are not part of 3GPP specifications. During that meeting, it was mentioned that the effect alone of the AMR speech codec could result in the failure of the Audio Test Case fail. 3GPP SA4 suggested that the Noise Suppressor should be transparent, and if not, the Noise Suppressor should be deactivated during the test.

GCF-UTRA finally answered in Tdoc S4-030725 that, from a practical point of view, the test case 7.8.1 (as it is) cannot be used. In the meanwhile, GCF decided in April 2003 to remove the sending distortion test from the mandatory test cases for type approval.

2. Way forward

In S4-040417, R&S describes the Audio Test Case 7.8.1. A bursted or modulated signal shall be used in order to prevent the VAD to suppress the signal. At low level, the Noise Suppressor considers the test signal as a noise and suppresses it. 

In order to ease the test procedure, R&S recommends that the test signal are processed backward (i.e. from high to low level).

Different ways forward are possible.

2.1 Update the Audio Test Case

R&S explains that at high level, the Sending Distortion Audio Test Case measures the harmonic distortion whereas at low level,  it measures the level of the noise. The noise is already measured by the Idle Channel Noise Sending (TS 26.232, 7.3.1) Audio Test Case.

The proposal from R&S is therefore to trust the Idle Channel Noise measurements and to discard low-level signals from the Sending Distortion Audio.

As an arbitrary threshold, R&S proposes that the 3 lower test signals are discarded from the Test Case.

From Fig.1, in Tdoc S4-040417, it can be seen that the test signal at level -25dB relative to ARL does not necessary fail. Therefore, as an alternate solution, only the 2 lower test signals could be discarded from the Test Case.

2.2 De-activate the Noise Suppressor

R&S states that the distortion brought by the AMR speech codec is low enough. It is therefore understood that without the usage of the Noise Suppressor, the Audio Test Case could be used.

STMicroelectronics is willing to believe that a transparent Noise Suppressor algorithm modifies the low-level test signals used in the Sending Distortion Test Case. STMicroelectronics also acknowledges that no other test signals (e.g. test signal that would not be suppressed by the Noise Suppressor algorithm) are available for the time being for this test.

As stated in S4-030392, the Noise Suppressor does not belong the 3GPP specification and was expected either to operate transparently on Audio Test Cases or to be bypassed.

Therefore, it seems that the Noise Suppressor must be deactivated during the test case. 

Since 3GPP does not define a standard way for de-activating the Noise Suppressor, this test will require that the manufacturer communicate to the Certification Organism (e.g. GCF-UTRA) a proprietary mean for de-activating the Noise Suppressor during those tests. Alternatively, the Certification Organism may require from the manufacturer that the Audio Test Cases are made in-house (as it is already the case for a couple of Radio Test Cases that can not be performed anymore due to the lack of DAI in 3G phones).

3. Preferred solution

STMicroelectronics privileges the way forward exposed in 2.2 because this warranties the same audio quality for GSM and 3G terminals.
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