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1. Introduction
At SA4#103, the source presented a basic approach for subjective evaluation of both pass-through and non-pass-through operation of the IVAS codec [1]. The concept comprised three steps: selection of reference renderers, comparison of codec candidates in pass-through operation and evaluation of non-pass-through modes in comparison to the pass-through operation. In this contribution, the source reiterates the proposal and points out benefits for the IVAS codec selection. The focus is not on the pass-through operation itself, which has its own benefits and is needed when a specific audio format is of relevance for the use case as discussed previously, but on the testing of candidates for the IVAS codec selection.
2. Discussion

The first step of the proposed approach for IVAS testing is the selection of reference renderers. The goal of the selection is not to find the target rendering quality for the audio formats but to define relevant reference points, similar to what is typically done with reference codecs for the coding aspects of the evaluation. These reference renderers may then be used for codec quality evaluation, e.g. as the proposed step 2, and as reference/anchor points in the evaluation of the provided IVAS candidate renderers (e.g. as proposed in step 3). 

Although it would be beneficial to limit the number of reference renderers, the selection may result in more than one rendering algorithm for a specific audio format. In that case, the test material may be distributed over the available renderers. A similar approach was presented in [2]. In [1], a more elaborative distribution of reference renderers was also discussed, but in order to save testing efforts the allocation of reference renderers may be done in a simpler manner, e.g. by randomization. 
The selection of reference renderers should preferably be done as early as possible to facilitate the codec development and avoid surprises approaching the evaluation phase. The selection process should also make sure the selected renderers are relevant, e.g. not severely affecting the spatial properties (e.g. mono-like rendering), unnaturally enhance certain frequencies, etc. Given the premises, the source believes the selection of relevant reference renderers can be done informally based on agreements of renderer proposals to SA4 without extensive formal evaluations.
The second step is the evaluation of codec candidates using a common renderer for all candidates. Even though it is possible to compare a coded signal rendered with the proponent’s own render to the uncoded signal rendered using a common reference renderer, the source believes that codec conditions of different candidates, with different interpretations (renderings) of the audio signals, cannot be explicitly compared in such test setup. The reason is that there is not a single correct interpretation of the audio signals; the reference renderer only exemplifies how to interpret the signals. 
In addition, for a codec selection, the discrimination between codec candidates is of very high relevance as we otherwise risk ending up with inconclusive results. By testing the IVAS codec in pass-through mode in the proposed second evaluation step, using the same rendering algorithm for the reference condition and the codec conditions for all candidates, the issue of differences in the rendering is eliminated. In addition, we will get a deeper insight in the performance of the codec candidates by evaluating the compression technologies separately. Pass-through mode testing will also evaluate the codec candidates on an interface that can be used for external rendering, e.g. for future enhancements of the codec (renderer). The initial testing may additionally serve as reference performance measures for the use of the IVAS codec with an external renderer.

In AHEVS-475 [3], submitted to the EVS SWG teleconference #61 but not handled due to lack of time, a reference condition based on the uncoded signal was proposed in a test that relates to the third proposed testing phase, where the candidate’s own renderer is evaluated together with the codec itself. The source agrees that a high-end reference/anchor condition may be generated by rendering of the uncoded content, using the selected reference renderer(s). For proper testing, there should however also be lower quality reference/anchor conditions to (more or less) cover the rating scale and obtain a more reliable discrimination of the codec conditions. Otherwise there is a clear risk that codec conditions of different candidates cannot be separated when they should. Such reference/anchor conditions could be the pass-through rendering of codec conditions with the codec running in pass-through mode or generated using other reference codecs. The testing may be set up such that the high-end reference/anchor condition is presented to the listeners as an explicit reference but not as a reference defining the target quality. In other words, the anchor condition may define a reference level in a CCR testing [4] manner to which the evaluated codec conditions are compared, being rated either better, equal or worse. The exact setup of such test needs further discussion.

A clear benefit in not defining a rendering target for the IVAS development is of course the time it most likely would require agreeing on the properties of and select such golden reference renderers. By seeing the selected renderers as reference/anchor points rather than rendering targets there would also be space for development of rendering techniques. Additionally, as already mentioned, the proposed evaluation procedure would provide a deeper understanding of the codec candidates’ performance with an increased resolution that may be needed for the codec selection. Without a common renderer for coded conditions, and given different rendering choices, the codec candidates cannot be directly compared and there is a risk that the results become inconclusive such that the best codec candidate cannot be identified.
Further, in contrast to [3], the source would not like to exclude loudspeaker listening for the evaluation of the IVAS codec candidates at this stage. The source agrees that headphone rendering is of high relevance, being the one of the main envisioned rendering instruments, but loudspeaker presentation has the benefit of not requiring personalized rendering with adapted head-related filtering having a significant impact on the listener experience. Loudspeaker presentation is also relevant for some of the targeted use cases for the IVAS codec, e.g. for playback in conference rooms.
It should be noted that although here presented as separate stages, the proposed evaluation steps may be used in parallel for the evaluation of different operation points or potentially even merged into combined tests. The exact setup and definition of this evaluation procedure require further discussion. Another aspect to discuss is the selection criteria based on the outcome of such testing procedure.
3. Proposal
The source proposes that SA4 agrees on the necessity of finding reference renderers for input audio formats that need rendering for presentation in loudspeakers and headphones. 
The source further hopes that proposals of such renderers for generation of reference/anchor conditions can be selected by SA4 in a timely manner and that the proposed testing approach can be developed towards an agreement for the IVAS codec evaluation procedure.
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