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1. Introduction
[bookmark: _GoBack]There is an ongoing discussion on test methodologies. Tdocs [1] and [2] touch upon questions related to reference testing and non-guided testing without reference. The present contribution takes up the discussion and concludes that reference testing is desirable for IVAS codec selection. The contribution invites for proposals to generate reference conditions suitable for the relevant input audio formats and headphones as predominant rendering instrument.  
2. Discussion
Tdoc [1] addresses the topic of reference testing and discourages unguided testing without reference. In contrast, Tdoc [2] envisions non-guided testing as part of a multi-stage testing campaign of potential pass-through operation of the IVAS codec. 
According to that latter proposal, a first set of non-guided tests would be carried out to select one or several external reference renderers. In a second stage, the codec candidates would be evaluated in pass-through operation with the common renderer(s) selected in the first stage against references using these common renderers. In a third non-guided testing stage, an IVAS codec in combination with its default renderer would be compared against the codec in combination with the common renderer(s).
The source believes that testing concepts like those suggested in [2] are potentially problematic. One critical aspect of stage 2 is that any renderer, if applied to a decoded signal may magnify certain specific coding errors while it may be more forgiving for other coding deficiencies. This will inevitably lead to bias and make the results objectionable. A further downside of the suggested testing concept are the test stages that rely on non-guided testing without performance reference. These stages are similar to the renderer test (test 3) of the VRStream audio profile standardization activity, which was run in non-guided fashion. The results of this test were not very conclusive. 
Besides the risk to get inconclusive test results, the source is of the opinion that the suggested three-stage testing is unnecessarily complex. Test designs should rather be kept simple. This helps minimizing testing effort and costs and will make test result analysis and subsequent ranking of candidates easier. 
Thus, the source is in general agreement with proposals to run reference tests, at least during codec qualification and selection. To that end, it will be necessary to define reference conditions that are obvious, that rely on generally accepted principles and technologies and are thus easily agreeable by the group. 
3. Proposal
It is suggested to agree on applying the following principles when defining reference conditions:
· The reference condition should only involve rendering of original (uncoded) source content. 
· Given headphones as the predominant listening instrument, generally acceptable publicly available binaural renderer technology should be used for the reference renderer of the original content.
· The binaural renderer shall be capable of rendering a combination of scene-, channel, and object-based source input either directly or via generally acceptable intermediate processing steps like VBAP based (virtual) loudspeaker renderers and HOA <-> ESD conversions.
· The renderer shall support using individualized HRTFs/BRIRs. 
· In order to exclude potential bias due to renderer properties, the expected quality of the CuT conditions should be significantly below the quality of the reference condition. Testing with this reference condition should hence not be used for transparency tests. 
The source intends to provide a detailed proposal for the generation of reference conditions to be used for reference tests in IVAS codec selection at the SA4#104 meeting. The source would also like to encourage other parties to provide corresponding inputs.
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