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1. Introduction

At SA4#54 a draft CR to 26.132 (Rel9) [1] was presented on (sending) distortion testing with noise suppression used in the UE. This draft CR proposed to amend the following note in TS 26.132:

It should be ensured that the test signal is treated by speech processing algorithms as a speech-like signal, and not a noise-like signal.  Test signals with a time-stationary envelope may be treated by certain algorithms, e.g. noise suppression algorithms defined in 3GPP TS 06.77 R99[17], as a noise-like signal.

Note that the draft CR in [1] addressed only narrowband acoustics.

At SA4#55, given the urgency of the request and the fact that no technical evidence nor solution was available, a compromise solution was defined by adding the following text to the above note in TS 26.132 [2]:

If speech processing algorithms, including but not limited to noise suppression algorithms, are shown to treat the test signal as a noise-like signal, then the test should be repeated with said speech processing algorithms disabled. The results of both sets of tests and the state of the processing algorithms should be documented in the test report.
Together with the above change that was viewed as temporary fix unblocking certification issues in the industry, a new work item (DTMR) [3] was launched to find technical solutions.

Given this background, the present document aims at contributing to the DTMR WI and gives Orange's views on the possible technical solutions in the scope of DTMR.
2. Existing test methodology in TS 26.132 (Rel9)
To start with the DTMR WI, it may be worth reviewing the existing test methods for distortion.
In TS 26.132 the distortion test methodology is defined in Sec. 7.8 for narrowband and Sec. 8.8 for wideband. In both cases, the audio interfaces are handset, headset, handsfree. The similarities and differences are summarized in Table 1.

Note that there is some discrepancy between the narrowband and wideband parts. This is partly due to the fact that the wideband part was modified in Rel8 in a WI restricted to wideband acoustics. 

Table 1: Summary of distortion test methods in TS 26.132

	Item
	Narrowband
	Wideband

	Test signal
	Sine wave at 1 kHz (<1s) at multiple levels (low to high)
	Sine wave at several frequencies (315 to 1020 Hz), various levels only at 1kHz

	Activation signal
	Not specified
	Use of P.50 or P.501

	Sinewave levels (sending)
	dB ARL
	dBPa at MRP

	Sinewave levels (receiving)
	dBm0

	Criterion
	Ratio of signal to total noise distortion power with psophometric noise weighting (G.712, O.132)


3. Possible technical solutions
Two approaches may be defined to address the issue of measuring distortion in the context of noise suppression or other speech processing algorithms:

1) Improve the existing method (still using an artificial sinewave as a test signal)
2) Use a different method
We develop hereafter some technical considerations on these two approaches.

a. Improved distortion test method
Before starting with a new method, it may be worth trying to push the current method to its limits. In particular some enhancements made in Release 8 for wideband acoustics in TS 26.132 could be easily introduced in narrowband:

· Suppress dB ARL in sending distortion for narrowband (use dBPa at MRP as in wideband)
· Specify activation signal in narrowband in a sufficient level of details
Additionally, some enhancements that were discussed in Release 8 and were not introduced by lack of time could be considered, e.g.
· Replace psophometric weighting by A weighting, not only for wideband, but also in narrowband

This evolutive approach has the advantage that current requirements and setups could be kept with only minor changes. It could solve the issue raised in [1], however it may not be future proof.

b. New distortion test method
The main question with distortion testing is to find a good measurement that reflects subjective quality and avoids the problems raised in [1] with speech processing algorithms such as noise suppression. The Source believes that this fundamental question should be addressed in collaboration with other SDOs working on acoustic specifications (e.g. ITU-T SG12, ITU-T CarCom, ETSI STQ); this collaboration was initiated with the LS in [4]. 
One central question to be discussed is the type of test signal to be used. The note in TS 26.132 clearly indicates that it is desirable for the test signal to be speech-like and the sinewave in use for now does not fulfil this property.

If the test signal is not a sinewave, then another problem is to define how to measure non-harmonic types of distortion.
Obviously the above questions cannot be solved in very short term, especially because a new test method will require some extensive testing and validation before it can become an established way of measuring distortion. Subjective tests will be needed to correlate the measure with the actual distortion.
4. Proposal
Based on the previous discussion, the Source proposes to consider in a pragmatic way to address the issue raised in [1] by first optimizing the existing test method as a temporary technical solution. The following enhancements are proposed for TS 26.132:

· Suppress dBARL in sending distortion for narrowband (use dBPa at MRP as in wideband) 

· Specify activation signal in narrowband in a sufficient level of details

· Replace psophometric weighting by A weighting, not only for wideband, but also in narrowband
Besides, a long-term approach based on suitable non-harmonic measurement with 'speech like' test signals should be considered to find a future-proof solution to the problem of measuring acoustic distortion. It should be performed in collaboration with other SDOs working on acoustic specifications (e.g. ITU-T SG12, ITU-T CarCom, ETSI STQ) as initiated with the LS in [4] 
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