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1.	Introduction
This contribution presents listening test results from scene-based audio (up to 3rd order Ambisonics) experiments. Observations made during the analysis are disclosed, aiming at helping to define performance requirements (IVAS-3) but to also trigger a general discussion on the suitability of DCR, as used in those experiments, for IVAS.
2.	Experiments
Introduction
In the following, results from three P.800 experiments recently conducted are shown. There is one clean speech experiment with 17 naïve subjects covering everything from EVS in mono to uncoded HOA3 (3rd order Ambisonics). In addition, two noisy speech experiments are shown, one conducted with 14 naïve subjects, the other one with 10 experienced listeners.
The items are sentence pairs (non-overlapping) or triplets (overlapping) from different talkers for each sentence, where each talker is at a random spatial position in the audio scene. The item duration is ~6-7 seconds. Each listener was exposed to each condition six times, thus the number of votes per condition is the number of subjects times six. Subjects were allowed to repeat each trial once.
The conditions can be described as follows:
· The DIRECT HOA3 signal (the reference) is the binauralised version of the uncoded HOA3 (3rd order Ambisonics) signal
· FOA (1st oder Ambisonics) and HOA0 (Mono) are generated by truncation of the higher order coefficients of the HOA3 signal
· Anchors are either band-limited (7kHz, as typically used in MUSHRA tests) or the recently discussed ESDRU, applied on the already binauralised output
· EVS is used in mono or multi-mono configuration, using as input the HOA0 (Mono), FOA, or DIRECT HOA3 signal

Instructions are the general P.800 instructions as used during EVS testing, with a minor modification to hint the listeners to the fact that the items are “stereo”.
The noisy speech experiments used the same speech material as the clean speech test, mixed with HOA3 recordings of car, street, and office ambient noise at an SNR of 5, 10, and 10dB, respectively. The source picked those SNR numbers so that speech is clearly understandable but also the noise can be well heard. All three noise types are part of the test, each noise is heard twice per condition.
The experiments with naïve subjects were run at the source’s facilities, following general P.800 principles such as calibrated listening level in a controlled environment.
Experienced subjects are staff members of the source, which do mostly not have a background in codec development but at least a general understanding of multimedia and the concept of spatial and binaural audio. The listeners used their work equipment for listening, i.e. their generic headphones used for daily work connected to their PC without any explicit level calibration. Most experienced subjects did the test from home in an uncontrolled environment because of the pandemic.
It should be noted that there were more conditions in the experiment, they are however not relevant for this contribution and are omitted. The results are also not necessarily “final” because the tests haven’t reached the desired number of subjects (at least 16 were planned) because of the pandemic the tests couldn’t get populated with the normal number of subjects within the available test slots.
Results
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3.	Discussion
While the results in clause 2 are somewhat expected, there has been one unexpected observation that the source considers concerning: Naïve subjects can hardly (or are unable to) differentiate HOA3 from FOA and even HOA0, which is a non-spatial mono signal. The three uncoded reference conditions were very well differentiated by experienced listeners, though.
NOTE: The three most left conditions are the uncoded conditions of 3rd order, 1st order and 0th order Ambisonics.
A definite reason can hardly be derived from this little number of results, the difference between naïve and experienced subjects could however hint at some systematic issue with naïve subjects, that they have been hardly exposed to spatial or binaural audio in a telecommunications context. Of course, every human knows binaural audio as a built-in human feature for audio source localization an experiencing sound scapes. However, the practical non-existence (the user base is still small) of spatial audio communications systems and multimedia consumption of e.g. videos or streamed music using headphones with binaural audio makes it a tough call for subjects to evaluate spatial audio, i.e. to evaluate a system they have almost never been exposed to. The experienced listeners are members of staff of the source and at least know about the existence of binaural rendering and the fact that sound can be perceived spatially or had some previous exposure to spatial audio systems.
The instructions for the tests only mentioned that it is “stereo” content, there was no explicit training (besides the practice items) or explanation what “spatial audio” is and what effects can be achieved using binaural audio. As such the source thinks this is a deficiency in the test instructions and therefore naïve subjects should not evaluate spatial audio using binaural listening in a DCR test as presented above without explicit exposure to binauralised audio. Such explicit exposure would however render those subjects into experienced listeners.
Based on isolated feedback from some subjects, the rating scale of DCR (just asking for the level of degradation and annoyance) leads to confusion, as those subjects reported that they heard a difference, but didn’t consider it a degradation. This feedback could be related to the hypothesis above, that mono is no degradation if that’s the current state-of-the-art. Thus, one could also consider looking at generic differences and not just degradation in the DCR rating scale.
There may also be other reasons for worse performance of naïve subjects compared to experienced listeners to compare a full spatial binauralised audio signal and plain mono, the source is very much interested in feedback from other experts in the field.
Other conclusions (besides the weak differentiation of mono and spatial audio of naïve subjects) from the test potentially of relevance for e.g. IVAS-3 can be roughly summarized as follows:
· EVS Mono as a reference codec in multi-mono configuration in general works and scales with bit rate
· EVS Mono at lower rates in higher complexity multi-mono configuration performs worse than the same EVS rate use for a lower complexity multi-mono configuration or mono
· EVS Mono at higher rates scales towards the uncoded reference and also exposes the differences in terms of spatial resolution
· The ESDRU currently proposed for ITU-T STL can be used for binauralised content
· Experienced listeners tend to use the full voting scale, while naïve subjects rarely consider items to be “very annoying”.
4.	Summary
The source presented listening test results of binauralised scene-based audio material, potentially suitable for IVAS.
Due to the issues with naïve subjects evaluating spatial audio in a the presented DCR test results, the following ideas have been developed:
· Use preferably experienced (or expert listeners?) for IVAS experiments
· Revisit instructions and consider listener training in spatial audio for naïve subjects
· Consider using “difference” instead of “degradation” for grading
· Revisit the selection of test methodologies, more bias towards methodologies that are already frequently used for spatial audio evaluation, such as MUSHRA
· Avoid mixed spatial resolutions in tests, especially with naïve subjects

It is proposed to discuss those matters when designing IVAS-3. In addition, the source asks other parties for their experience with similar tests.
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SBA - Clean Speech — 17x Naive
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SBA - Noisy Speech - 14x Naive
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SBA - Noisy Speech — 10x Experienced
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