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1. Introduction
This contribution addresses the question of the audio rendering instrument to be used in the IVAS codec selection tests. It is discussed that the testing should take the predominant listening instrument according to the IVAS WID into account and make sure that the essential properties of the IVAS codec candidates are evaluated. The contribution concludes with the proposal to focus in IVAS codec selection on headphone testing while testing with selected loudspeaker configurations should be done during IVAS codec characterization.
2. Discussion
The IVAS WID specifies that headphones are the predominant audio rendering instrument for the envisioned IVAS services. Other playback configurations are mentioned to be of potential relevancy (… may also be of relevance). Tablet speaker playback is given as one example.  In the view of the source, this is a strong indication that the relevant IVAS selection tests should be carried out using headphone listening. A question for discussion is however whether sole reliance on headphone listening during selection would potentially leave important aspects disregarded.
One consideration in that respect is whether loudspeaker listening in addition to headphone listening would lead to qualitatively different or additional insights. Taking the Virtual Reality streaming audio profile characterization test results [1] as a recent example where both headphone and loudspeaker tests were done, it seems that both kinds of test results for each audio profile candidate are very aligned. Without making a quantitative correlation analysis of the headphone and loudspeaker test results of the different candidates, it seems justified to state that the respective loudspeaker tests did not provide much additional insight into the performance of the audio profile candidates over what is already apparent from the headphone tests (and vice-versa).  
[bookmark: _GoBack]On top of that, it could be discussed how to deal with a situation in which headphone test results for an IVAS candidate would significantly deviate from corresponding loudspeaker test results. In that case of ambiguity, it appears likely that precedence would be given to the headphone test results, because headphones are the predominant audio rendering instrument for IVAS services.
A further consideration is that testing with loudspeaker playback suffers from the problem of the non-existence of ground-truth references. Unless the input audio format is channel-based with channels exactly matching the used loudspeaker configuration for playback, a remapping from the input to the playback configuration is necessary. Generally, there is no golden way or single correct way to carry out such conversions and hence reference tests and codec quality rankings are generally problematic. This is not only the case for channel upmixes but even for seemingly straightforward downmixes to 2.0 stereo or even mono.
Finally, the loudspeaker configurations so far discussed, such as 5.1, 7.1, 5.1.4, 7.1.4 are very specific. In many cases consumers may not have playback systems meeting the requirements of these specific ‘ideal’ configurations. With the recent upswing of small though powerful wireless loudspeakers, it has rather become likely, that consumers will have playback systems with far from ideal loudspeaker positions. Requirements to offer playback support for exactly the proposed specific loudspeaker configurations is hence far from reality. Corresponding quality evaluations on such systems would consequently be of limited relevancy.

3. Proposal
In conclusion, the source suggests agreeing on the following:
Working assumption:
· IVAS codec selection tests shall be made exclusively with headphones as rendering instrument.
· The IVAS codec design constraints shall mandate playback on flexible loudspeaker configurations, where the loudspeaker positions can be specified to the renderer.
· Evaluations on selected loudspeaker configurations shall be carried out during characterization.

This working assumption may be revised in case experimental evidence is given that tests with loudspeaker rendering may lead to substantially different or additional insights about the performance of IVAS candidate codecs, that would be disregarded if testing is only done with headphone rendering.
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