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1	Introduction
At SA4#112-e, listening test methods for IVAS was discussed based on [1] and [2]. In the latter, methods for evaluation of stereo audio utilizing naïve listeners were discussed, focusing on ITU-T P.800 [3] for stereo as an efficient alternative to ITU-T P.811 [4] evaluating the overall quality.
In this contribution, it is proposed that SA4 collect further views on the proposed reference/anchor conditions and listener instructions and documents the proposed setup of P.800 test for stereo.
2	Discussion and Proposal
Although, the P.800 recommendation was developed at the times of monaural speech transmission systems for telecommunications, SA4 has good experiences utilizing it also for mixed and music content during the EVS standardization where both absolute category rating (ACR) and degradation category rating (DCR) experiments were performed [5][6][7]. During the EVS standardization, relevant reference conditions/anchors (applicable for the wider audio bandwidth compared to earlier standardization efforts) and adapted listener instructions had to be developed.
To properly condition a P.800 test for stereo applications it would similarly be important to select relevant reference/anchor conditions for assessment of stereo audio. The P.800 recommendation [3] points out that such reference conditions should depend on what is being assessed. Further, the listener instructions would need to be adapted for the IVAS testing.
It is therefore proposed to document test methods under consideration with the relevant configurations for the IVAS codec standardization in a permanent document (Pdoc); either an existing one or a new Pdoc whichever is deemed better by SA4.
For P.800 stereo testing, it is proposed to include the following chapter 3 as basis for further discussion in SA4. Further, giving SA4 the necessary confidence on its selection of test method configurations, it may be useful to communicate with the respective standardization group being responsible for the selected methodologies, e.g. ITU-T SG 12, obtaining further opinions. SA4 should discuss the proper timing of such communication, e.g. with respect to the proposed P.800 configuration for stereo testing.
3	P.800 for stereo
For evaluation of stereo audio according to ITU-T Recommendation P.800 [3], the Degradation Category Rating (DCR) procedure should be used for an increased test resolution compared to Absolute Category Rating (ACR).
3.1	Reference systems
Every experiment shall include reference conditions so that experiments made in different laboratories or at a different time in the same laboratory can be sensibly compared.
3.1.1	Quality reference
The quality reference presented before each stimulus under test shall be the pre-processed codec input signal.
3.1.2	Anchor systems
The anchor systems provide controlled degradation in different quality attributes.
3.1.2.1	Modulated Noise Reference Unit (MNRU)
As recommended in [4], MNRUs for controlled signal quality degradation shall be generated for the left and right channels according to:

where:
	 	is the sample index,
	 and  	are the left and right channels,
		is the noise level,  is the MNRU noise level in dB, and
		is P.50 filtered white Gaussian noise.

Editor’s Note: An example implementation is available in the attachment of [4].
3.1.2.2	Spatial Distortion Reference Unit (SDRU)
As recommended in [4], SDRUs for controlled spatial localization accuracy degradation shall be generated for the left and right channels according to:

where:
	n 	is the sample index
	 	is spatial degradation that ranges between [0, 1.0]
	 and  	are complementary gains ranging between . 

Editor’s note: Selection of gains functions to be used for the IVAS standardization will be needed. Example implementations are available in the attachment of [4].
The gain functions  and  may be selected from the examples recommended in [4].
In a first version  is a triangular function with a period of 1s and  is the complementing function to  with equal period. 
In another version, , and  where  and  are complementary gains ranging between .
These gains follow a random stepwise pattern with smoothened transitions to reduce signal distortion artefacts. The idea is that the random deviation would be more similar to a stereo codec which may introduce quantization errors on a parametric description of the stereo image.
Before generating the stepwise pattern, an energy analysis is done of the signal to be modified. The energy analysis results in a long-term energy envelope and a short-term energy envelope. Large changes in  and  are only allowed when the short-term energy is below the long-term energy. By limiting the size of the shifts in the modulation during high-energy segments, the impact on the signal degradation dimension would be reduced.
The complementary gains of  and  are realized as , meaning that  will be 1 when  is  and  will be  when  is 1.
3.2	Test instructions
The subjects should be instructed to rate the conditions according to the five-point degradation category scale as follows: 
· 5 	Overall quality degradation is inaudible
· 4 	Overall quality degradation is audible but not annoying
· 3 	Overall quality degradation is slightly annoying
· 2 	Overall quality degradation is annoying
· 1 	Overall quality degradation is very annoying
The quantity evaluated from the scores is the degradation mean opinion score (DMOS).
[bookmark: _Toc531706378]3.2.1	Example English instructions
Editor’s note: The following instructions were used in one of the tests for the ITU-T P.811 verification process for a P.800 DCR experiment with reference conditions according to 3.1 and may be seen as a starting point for defining IVAS P.800 test instructions.
Figure II.7 shows the overall quality degradation rating scale used for this test.
In this test, you will be evaluating multi-channel audio samples using stereo headphones. In each trial, you will hear a REF sample followed by a TEST sample in your headphones. Each sample is six seconds long. You have five seconds to rate. Then you will listen to the next sample.
You should listen to the audio sample as a whole and register your opinion of the Overall Quality of the TEST sample relative to the REF sample. Please use the rating scale shown in Figure II.7 to register your opinion of the Degradation in the TEST sample relative to the REF sample. Rating should cover all aspects of the audio sample, including but not limited to signal quality and talker/source location. 
Explanation of the terms:
	Signal quality relates to your judgement on the quality of the signal itself (e.g., due to noise, roughness, clicks or other distortions).
	Talker/Source location relates to your perception on the spatial accuracy referring to the location where the talker is positioned while speaking.
[image: ]
Figure II.7 – Overall signal quality degradation rating scale
To try out the test methodology and be familiar with the audio samples, we conduct a pre-test. In the pre-test, you will listen to and rate four sound examples. After that there will be a short break for questions before the main test starts. The main test consists of four sessions. Each session lasts six minutes and there is a break of five to ten minutes in between the sessions. The entire test takes about one hour. To prevent loss of information, please be careful to write the vote in the right EXCEL cell and press the save button at the end of each session.
During the test, please mute or switch off your phone. Please do not discuss your opinions of the test or the samples with any other listeners participating in the experiment. If you have any questions, please ask the test administrator.
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