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Introduction
The goal of LiQuImAS was to produce a technical report and two technical specifications, one with subjective and one with objective test methodologies for the assessment of immersive audio systems.  Simultaneous presentation of 360-degree videos was to be considered. The following objectives were envisioned for the work item.
1. Identify and agree on a minimum set of relevant perceptual audio quality attributes (e.g. timbre, localization, overall quality, etc.) for the assessment of immersive audio systems relevant to 3GPP.
1. Identify available test methodologies for the agreed perceptual audio quality attributes and their applicability in the context of immersive audio systems relevant to 3GPP.
1. Develop new subjective and objective test methodologies (if applicable) considering:
2. That the assessment of the capture, coding, transmission and rendering blocks of the immersive audio system may require distinct test methodologies.
2. That the assessment of different quality operating points and use cases may require distinct test methodologies.
2. Possible impacts of dynamic rendering, headphone equalization and use of Head Related Transfer Functions (HRTF) to the perceived audio quality / psychophysical response, either in isolation or in combination with other processing blocks of the immersive audio system.
2. Possible impacts of simultaneous video presentation to the perceived audio quality / psychophysical response.
2. Use of naïve and/or experienced listeners as appropriate for each test.
2. Development and documentation of appropriate test signals where applicable.
2. Appropriate statistical methods for data analysis and reporting.
2. The need for repeatable and reproducible test results.
1. Document the findings in a new technical report.
1. Document agreed test methodologies in new technical specifications.
1. Liaise and coordinate with other potentially interested industry organizations such as ISO MPEG, VR-IF, ITU-T SG12, ITU-R WP6C, and ETSI TC STQ.
Status
1. Identify and agree on a minimum set of relevant perceptual audio quality attributes (e.g. timbre, localization, overall quality, etc.) for the assessment of immersive audio systems relevant to 3GPP.
COMPLETED, see 26.259
2. Identify available test methodologies for the agreed perceptual audio quality attributes and their applicability in the context of immersive audio systems relevant to 3GPP.
COMPLETED, see 26.259 and 26.861 technical report 
3. Develop new subjective and objective test methodologies (if applicable) considering:
a. That the assessment of the capture, coding, transmission and rendering blocks of the immersive audio system may require distinct test methodologies.
Subjective tests completed. Different tests for coding and rendering available.
b. That the assessment of different quality operating points and use cases may require distinct test methodologies.
Ok. This has been considered but focus has been on immersive audio which is mainly focused on small and intermediate audio quality impairments.
c. Possible impacts of dynamic rendering, headphone equalization and use of Head Related Transfer Functions (HRTF) to the perceived audio quality / psychophysical response, either in isolation or in combination with other processing blocks of the immersive audio system.
Headphone equalization considered, with subjective methods presented for the assessment of its impact. One procedure for equalization available. Documented in TR 26.861. 
d. Possible impacts of simultaneous video presentation to the perceived audio quality / psychophysical response.
NOT COMPLETED. Can consider same “Test 3” rendering test with simultaneous video presentation?
e. Use of naïve and/or experienced listeners as appropriate for each test.
CONSIDERED. Mostly experienced listeners used due to necessity to evaluate different audio quality attributes.
f. Development and documentation of appropriate test signals where applicable.
OK. Test material requirements developed in the context of VRStream
g. Appropriate statistical methods for data analysis and reporting.
So far reusing ITU-R methods. Inputs are required for renderer test.
h. The need for repeatable and reproducible test results.
CONSIDERED. E.g. ensuring headphone equalization for minimizing differences in the lab, use of a common binaural renderer in Test 2, etc.
4. Document the findings in a new technical report.
DONE.
5. Document agreed test methodologies in new technical specifications.
See TS 26.259 and TS 26.260.
6. Liaise and coordinate with other potentially interested industry organizations such as ISO MPEG, VR-IF, ITU-T SG12, ITU-R WP6C, and ETSI TC STQ.
OK.
Proposed way forward
While subjective test for VRStream has been mostly completed, objective test methods remain a gap. In particular, a motion to sound latency and a loudness requirement are desirable. Motion to sound latency methods have been proposed within VRStream and can be adapted for more general laboratory use. In addition, a loudness measurement method for receive side is desirable. Different loudness were observed when using different renderers in VRStream. The source proposes the following way forward to complete the work item:
1. Conduct an ad-hoc late August
2. Inputs for ad-hoc should prioritize objective receive loudness assessment methods and motion to sound latency. Other topics of relevance can be considered if input is available.
3. Discuss whether the 26.259 methods can be made non VRStream specific.
4. [bookmark: _GoBack]Work item still completed for Rel-15.
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