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Introduction
Reference testing for IVAS codec evaluation is a topic that has been debated over past SA4 meetings and EVS SWG telcos. At last SA4 meeting, two competing proposals were made, one by the source [1] and one by Fraunhofer IIS [2]. So far, the debate has not converged since there are still diverging views on certain fundamental questions like pass-through operation or the status or importance of an external renderer.
This contribution tries to identify the common grounds of the proposal rather than focusing on the contentions. The source believes progress can be achieved by agreeing on the elements that the proposals have in common and to address the topics where the views diverge at some later stage. 
Commonalities between Tdocs S4-190675 [1] and S4-190688 [2]
1. [bookmark: _Hlk8223304]
1. 
1. 
Testing with immersive input audio and headphone rendering
[bookmark: _Hlk8223537]Tdoc 675 addresses the theme of testing with immersive input audio and headphone rendering in the following way, as depicted in Figure 1:


Figure 1: Tdoc 675 - Example processing chain for reference and CuT condition generation for tests with immersive input audio and headphone rendering
Tdoc 688 addresses the theme of testing with immersive input audio and headphone rendering in a similar way, as depicted in Figures 2a, 2b and 2c:   


Figure 2a: Tdoc 688 - Evaluation of multi-channel content over headphones


Figure 2b: Tdoc 688 - Evaluation of scene-based content over headphones


Figure 2c: Tdoc 688 - Evaluation of Object-based content over headphones
Observations:
· Tdoc 675 addresses reference condition generation for CBA, SBA and OBA in a single figure while Tdoc 688 divides the generation into three figures. This is likely not a fundamental difference and, in the end, rather a matter of the experimental design. In case testing of CBA, SBA, OBA and combinations thereof should be done is the same experiment, Figure 1 of Tdoc 675 may be more relevant, otherwise having three figures for the three audio formats is equivalent.  
· Tdoc 675 provides more details on the conversion of the immersive input to the reference or DIRECT files for binaural listening. Tdoc 675 however is clear on that the suggested processing is only an example.
· Tdoc 688 generates the DIRECT/reference condition using a “common evaluation binaural renderer”. Tdoc 675 calls this renderer a “Reference Binaural Renderer”. As far as this renderer is applied for the generation of the DIRECT/Reference condition, there should be no conceptual difference. 
· Unlike Tdoc 688, Tdoc 675 suggests listening with pre-recorded head-movement tracks. Given the discussion on that topic, it appears there is no common ground at the present stage for that and further discussions may be needed.
· Both Tdocs appear to suggest similar processings for generating the CuT condition. The potential HOA to FOA truncation of SBA content was not commented and appears uncritical.
· Tdoc 688 has a middle processing path for generation of pass-through conditions. This is subject to further discussions and not part of the common grounds.
Based on these observations, it appears possible to sketch the following consolidated figure for reference and CuT condition processing that reflects the commonalities:


[bookmark: _Hlk15658926]Figure 3: Consolidated reference and CuT condition generation for tests with immersive input audio and headphone rendering
Testing with binaural input audio and headphone rendering
Tdoc 675 addresses the theme of testing with binaural input audio and headphone rendering in the following way, as depicted in Figure 4:


Figure 4: Tdoc 675 - Example processing chain for reference and CuT condition generation for tests with binaural input audio and headphone rendering
Tdoc 688 addresses the same topic in a similar way, as depicted in Figure 5:


Figure 5: Tdoc 688 - Evaluation of Stereo content over loudspeakers (“Such schema is also valid for Binaural Audio, but limited to listening over headphones.”)

Observations:
· Tdoc 675 addresses the generation of binaural input audio files from CBA, SBA and OBA formatted audio while Tdoc 688 appears to assume that binaural input audio files are the origin of the processing. This appears to be a tiny difference and a matter of the experimental design. A common ground would likely be to consider binaural input audio files generated from CBA, SBA and OBA formatted audio and binaural audio files that may also have been generated by other means (HATS recordings).  
Based on these observations, it appears possible to sketch the following consolidated figure for reference and CuT condition processing that reflects the commonalities:


Figure 6: Consolidated reference and CuT condition generation for tests with binaural input audio and headphone rendering
Testing stereo input audio
Both Tdocs suggest essentially the same principles for the processing of DIRECT/Reference conditions and of CuT conditions, as shown in Figure 7 below for Tdoc 675 and Figure 5 above for Tdoc 688.


Figure 7: Tdoc 675 - Processing chain for reference and CuT condition generation for tests with stereo input audio
Observation:
· The main difference appears to be the IVAS Renderer block in Figure 7. While it has been stated that this block can be set to do a trivial rendering by passing through the decoded binaural audio signal, it is possible to remove that block.
This leads to the following consolidated figure for reference and CuT condition processing:


Figure 8: Consolidated reference and CuT condition generation for tests with stereo input audio
Other operations scenarios
Tdocs 675 and 688 address even configurations for further IVAS operation scenarios, like those with playback on room loudspeaker systems. The source has not addressed these configurations in this contribution since there appears to be less commonality between the proposals. To progress these configurations, it appears helpful to first agree on reference loudspeaker systems for loudspeaker listening tests, like e.g. 7.1.4. 
Conclusion
In conclusion, the source proposes to agree on the following:
· The consolidated processings from Tdocs 675 and 688 for reference/DIRECT and CuT conditions for 
· tests with immersive input audio and headphone rendering
· tests with binaural input audio and headphone rendering
· tests with stereo audio 
· Inclusion of Figures 3, 6 and 8 in a draft processing plan IVAS-7.
· Agree on a reference room loudspeaker system for loudspeaker listening tests of immersive audio, like, e.g. 7.1.4. Such an agreement may unlock the discussions about how to process Reference/Direct and CuT conditions for immersive input audio and room loudspeaker system playback. 
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