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1. Introduction
The evaluation procedures for IVAS, considering various options for comparison tests of rendered audio formats, have been discussed extensively in the past, e.g., in [1]. In this contribution the discussion is continued, taking into consideration the current assumption of a single IVAS codec candidate [2].

2. Discussion
In relation to the past discussions on a common reference (or evaluation) renderer, there were discussions on renderer interfaces and audio formats (e.g., pass-through operation). Now IVAS design constraints have been approved by SA4, in IVAS-4 [3], and pass-through operation is supported, meaning that the respective input audio format shall be supported as an output format. Further, IVAS is expected to provide rendering functionality offering playback on headphones (e.g., binaural rendering) and on custom loudspeaker configurations.
The test methods currently being considered in relation to the IVAS test plan (IVAS-8a [4]) are P.800 DCR (with guidance from P.SUPPL800) and BS.1584 (MUSHRA), both being reference tests with quality reference conditions. The reference conditions will in many cases, e.g., for SBA, OBA, require rendering prior to playback, and unless there would be a defined target for the rendering, a so-called golden reference renderer, the same rendering should be used for all conditions. If this is not the case, discrepancies in the rendering may cause difficulties for the test subjects and differences in the codec quality may be hidden by these minor rendering differences. 
As noted in the previous discussion, it would be very difficult or even impossible to find a golden reference renderer, especially as the perceived rendering quality (preference) may vary significantly among test subjects, likely to an even larger extent than for the codec quality. However, as was the case for VRStream [5][6], tests with a common renderer for codec and reference conditions may be set up. In this case, the renderer would not necessarily need to the best possible renderer (if there would be such a renderer), but the renderer should provide a decent quality so that potential codec impairments are not masked in a non-typical way.
Depending on the codec design, certain shortcuts in the decoding and rendering processes may be taken for an IVAS internal renderer, making the rendering more efficient than rendering the pass-through format. However, there may still be a possibility to expose the IVAS candidate rendering functions for a comparable rendering of the input audio formats. Now, assuming that there is only one IVAS codec candidate, rendering functionality from this expected single candidate could potentially be used. This would fulfil the requirements of utilizing the same rendering technology for reference and CuT conditions but would not evaluate the rendering quality in relation to other alternatives. 
It should be expected that IVAS codec proponents provide state-of-the-art rendering technologies for IVAS, meaning that if the same technology can be exposed for reference rendering, it should be decent for the testing. A benefit of utilizing the provided renderer would be that the full IVAS system could be evaluated together. Irrespectively on whether the IVAS candidate renderer or another reference renderer would be used, its performance and implementation would need some evaluation. SA4 could for example perform a basic verification prior to selection testing, verifying a decent quality for the renderer. Once again, one of the benefits would be that such verification work is invested for candidate rendering technology rather than for the alternative rendering technology, which also would need additional development efforts. The renderer performance may be further be characterized in the IVAS characterization phase and potentially in connection with the ATIAS work. 
It should however still be noted that alternative reference rendering technology could have some benefits, e.g., more relaxed complexity constraints, but the question is if such potential benefits outweigh the advantages of more extensive evaluation of the IVAS candidate rendering technologies or not. 
The feasibility of the outlined option, to utilized IVAS candidate rendering for reference rendering, depends on the view of SA4 and on whether such functionality can be exposed by the proponent companies for this use. Therefore, a discussion on these aspects would be welcome.
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