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1
Introduction
At SA4#106, the source presented once more its proposal on an evaluation procedure for the IVAS codec [1]. The proposal is based around the use of a common evaluation renderer supporting rendering of all IVAS input audio formats. The proposal also allows codec candidates to be evaluated with the common renderer if their interface for external rendering supports any of the audio formats supported by the common renderer. At this meeting, the source further discusses the interface for external rendering in [2].
In this contribution, the source reiterates its view that the evaluation of the rendering capabilities for IVAS, i.e. the IVAS renderer, shall allow for optimizations and enhancements in comparison to the reference renderer. This means that a single evaluation of the IVAS codec (including its renderer) having the common evaluation (reference) renderer as an auditory reference is not feasible.

2
Discussion

In the discussion on the evaluation of the IVAS codec, there have been proposals on utilizing a common evaluation renderer. This discussion has connected to the discussion on IVAS pass-through mode as such functionality facilitates the comparison of different codec candidates and allows the same rendering to be applied to the uncoded reference signals as to the codec conditions. The pass-through mode has however some implication on the codec design, which has been deemed too limiting by some parties.
Along with the proposal by the source, there are several contributions by other parties covering the testing of IVAS. Some contributions have suggested a similar approach as Ericsson, e.g. [3], while others have proposed that the codec conditions should only be compared to the common evaluation renderer, e.g. [4]. As pointed out earlier, the source agrees that an evaluation of the joint encoding, decoding and rendering is reasonable but disagrees on the point that the common evaluation renderer should also be the target for the provided renderer.

In the most recent SA4 audio codec standardization, VRStream, the subjective evaluation process developed in the LiQuImAS work item involved two codec evaluation tests and one renderer comparison test [5][6]. This allowed proponents to develop their own renderer and show that the qualities of such renderer were equal or better than the common renderers used for the codec evaluation. Although many proponents for VRStream utilized the common renderers for their solution, the source would like to see that the opportunity to development rendering techniques remains in the IVAS codec standardization.

While acting as a cross-checking party in the VRStream activity, the source noted however that the renderer comparison test could be improved in several aspects. For reference, a few comments by the listeners in the renderer comparison test of VRStream conducted by Ericsson are cited below.
Comments about the material and test methodology

1. The material is good and well produced but it is too complex for this test. With many moving sound sources, it is hard to make use of the head tracking and hear the position of sources clearly. Fewer objects with static positions would make it easier. Also, there are a lot of synthetic sounds that are hard to judge subjectively when there is no reference.

2. It is not clear how the user should use the head tracking. If not clearly instructed, some users may not use head tracking at all.

3. Having only looping playback and not being able to manually start from a certain position in the clip also makes it harder to tune in on details.

4. Maybe a written reference, e.g. “Sound of a dog from 30 degrees to your right”, could serve as a guide when there is no audio reference.

5. If there are noticeable differences in loudness, it is really difficult to evaluate other aspects of the rendering. This was observed by an incorrect setup of the test causing a large level difference.

The source proposes that these and similar experiences from the VRStream activity are considered in the design and development of rendering comparison tests for IVAS.

In VRStream, common evaluation renderers were specified to allow the codec candidates to be compared with a common rendering, but as the interface for rendering did not comply with the input formats, the codecs had to be run in a as transparent mode as possible to generate reference conditions. In the IVAS codec standardization, this should be avoided; rendering of the input audio formats shall be supported directly. 
For a comparison of the provided IVAS renderer to the common evaluation renderer with encoded conditions, the IVAS decoder must however be able to interface the common evaluation renderer. This is illustrated in Figure 1 with a common evaluation renderer supporting the IVAS input audio formats. As there is no audio reference, this comparison may be performed as a preference test based on the listeners’ internal references or alternatively with non-auditory references (e.g. textual descriptions or visual representations). It is expected that the provided IVAS renderer shall not be worse than the common evaluation renderer but may provide improvements over the common evaluation renderer.
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Figure 1: Schematic illustration of processing for a rendering comparison test.
3
Summary
It is proposed that the rendering aspects of the IVAS codec are not just evaluated with the common evaluation renderer as an auditory reference but in a manner where rendering improvements may be detected. Such approaches are for further discussion but may involve non-auditory references guiding the test subjects. It is further suggested to consider the learnings from the VRStream subjective evaluations in the definition of an improved rendering test.
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