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1 Introduction

In this contribution, the Source provides a subjective test methodology for the testing of VRStream audio coding solutions
2 Rationale
The VRStream work item aims to develop a service for delivery of 360deg/VR videos and requires an audio codec that must be tested according to an agreed test methodology. Audio testing for broadcast applications typically follows the ITU-R test methodologies. Previous standardization activities of 3D audio coding solutions have relied on the ITU-R BS.1534-3 (MUSHRA) methodology, although limited to the evaluation of basic audio quality. However, the LiQuImAS contributions in TR 26.861 recognize that the assessment of the audio quality of immersive systems is a multidimensional problem and, therefore, it is sensible to adopt a multi-dimensional audio quality assessment approach for VRStream.
The proposed test methodology is entirely compliant to ITU-R BS.1534-3 but provides further definitions where the specification leaves the decision to experimenter choices.

3 Multi-dimensional Approach
According to clause 6 of [1], it is “preferred that the ‘basic audio quality’ attribute is evaluated in each case.” And, “Experimenters may choose to define and evaluate other attributes.

The three contributions provided as part of the LiQuImAS work item, and documented in the internal technical report TR 26.861 [2], all point to the multi-dimensional nature of immersive audio quality assessment.
In [2], Clause 4.2.1, Timbre, Additional Distortion, Immersion Degradation and Overall Quality attributes are proposed.

In [2], Clause 4.2.2, Timbre, Signal Related Artefacts, Noise Related Artefacts, Spatial Audio Quality and Basic Audio Quality are proposed.

In [2], Clause 4.2.3.2.3, a MUSHRA-inspired test including Timbre, Artefacts, Space and Overall Quality is described.

Considering that the “Additional Distortion” dimension can be translated to “Artefacts”, “Immersion Degradation” can be translated to Spatial Quality, and that the “Signal Related Artefacts” and “Noise Related Artefacts” can be grouped in the single attribute “Artefacts”, the source sees convergence in these three contributions to favor of the selection of the following four attributes:
· Basic Audio Quality / Timbre / Artefacts / Spatial Audio Quality

It is proposed that the VRStream subjective tests assess all four attributes.
4 Order of attribute assessment

According to clause 6 of [1] only one attribute should be graded during a trial. The Source proposes compliance with this requirement. It is further proposed that the order of the sub-attributes (Timbre / Artefacts / Spatial Audio Quality) is randomized during the experiment, in a similar manner to what is done in ITU-T P.835.
5 “Anchor Signals”

ITU-R BS.1534-3 clause 5.1 describes the use of at least two hidden anchors (in addition to the full band hidden reference). The two standard hidden anchors are low-pass filtered versions of the original signal (3.5kHz and 7kHz). To exercise the appropriate type of degradation for the attribute under test, the source proposes: (1) that the two standard hidden anchors be used during the assessment of the “Timbre” attribute only; and (2) that the anchors for the other attributes be relevant for the attribute being assessed, e.g. as described in Table 1.

Table 1 – Example of Anchor Signals for VRStream test

	Attribute
	Low Anchor
	Mid Anchor
	Hidden Reference

	Basic
Audio

Quality
	· EVS-WB 13.2kbps
(per input channel)
· 5deg sound field rotation (azi and ele)
· widening of perceived sound image (mid)
	· EVS-SWB 24.4kbps (per input channel)

· widening of perceived sound image (low)
	Fullband signal

	Spatial Audio Quality
	· 30deg sound field rotation (azi+ele)

· widening of perceived sound image (high)
	· 5deg sound field rotation (azi and ele)

· widening of perceived sound image (mid)
	Fullband signal

	Artefacts
	· EVS-FB 16.4kbps (per input channel)
	· EVS-FB 24.4kbps per input channel)
	Fullband signal

	Timbre
	· LP35
	· LP7
	Fullband signal


6 Presentation of stimuli

In compliance with ITU-R BS.1534-3 clause 5.3, and for maintaining a reasonable test time, the source proposes that no more than 9 signals (up to 6 bit-rates under test, 1 hidden low anchor, 1 hidden mid anchor and 1 hidden reference) should be included in any trial.
7 Test materials

In compliance with ITU-R BS.1534-3 clause 5.1, the source proposes that the maximum length of the test materials be 10s and that all test materials shall be 3D audio (i.e. include elevation). Further, the source proposes that all test materials shall be pre-rotated according to a pre-defined pattern, assuming constant rotation speed simulating the VR use case of head motion.

	Time
	Azimuth rotation
	Elevation rotation

	0s
	0deg
	0deg

	2.5s
	90deg
	45deg

	5s
	180deg
	0deg

	7.5s
	-90deg
	0deg

	10s
	0deg
	-45deg


At least 6 test materials comprising critical audio material, spanning the range of content expected for VR video streaming shall be included in the test.
8 Loudspeaker configuration

The source proposes that the test shall be conducted over loudspeakers according to the ITU-R BS.2051 system H (9+10+3) layout.
9 Reference Renderer

For the purposes of the VRStream subjective tests, the Source proposes that all systems under test shall be tested using a reference renderer. The Source further proposes that the reference renderer is the renderer specified in ISO 23008-3 Clause 12.4.3.
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