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1. Introduction
At SA4#102, an updated version of the IVAS project plan (IVAS-2) [1] was agreed. Progress on the IVAS selection test plan is expected in August 2019, and it is therefore felt useful to start the discussions on how to evaluate and compare the codec candidates already at this point in time. In addition, as discussed during the latest SA4 meeting, there are relations between the testing/evaluation of the codec and the discussions about performance requirements and design constraints. A discussion around ideas for codec testing will therefore hopefully also be fruitful for the discussions around the design constraints and performance requirements targeting IVAS-3 [6] and IVAS-4 [7].
2. Discussion
The IVAS codec is an extension of the EVS codec [2] but given the increased complexity that spatial audio means, the evaluation process is also likely to become more complex in some sense. Recently, SA4 has worked on the VRStream [3] with spatial audio evaluation processes defined within the LiQuImAS [4]. Additionally, during the work of FS_VR [5], there were some spatial audio evaluations carried out within SA4. The source believe we should use the experience from previous exercises but still de define a specific evaluation process targeted for IVAS and its operation points. 
The discussion about pass-through operation, where the output formats of the IVAS codec is identical to the corresponding input formats, is also of interest for the testing. Having outputs in the same format as the unquantized inputs allows evaluation of the degradation caused by the codec as the same rendering algorithm can be applied to both unquantized and quantized signals. Rendering is in some sense an artistic interpretation of the spatial audio and different characteristics of the signals may be highlighted or supressed. Being able to apply the very same algorithm simplifies the evaluation process significantly compared to an evaluation where there is no clear reference but just different interpretations of how the audio shall be rendered.
Assuming pass-through capability of the codec candidates for all input formats and at least for higher bitrates, the following general approach could be utilized for a fair and reliable comparison of different codec candidates.
First, there could be selection of reference rendering algorithms for the different input formats. In order to increase the test coverage, several reference rendering algorithms may be used in a single test, e.g. distributed over test items. Each codec proponent could for example be allowed to provide a reference renderer or there might be a common development of such reference renderer. In a more elaborate scenario, a pre-test for selection of the best renderer per item may be run, potentially still with constraints of a distribution of available reference renderers over the test items. Such test would be run without an audio reference but might in some other ways give the listener a perception of the audio scene. The evaluation may involve several attributes contributing to the overall audio quality. A pre-test for selection of reference renderers may also be used to exclude remarkably bad render suggestions, e.g. just rending mono. On the other hand, all codec conditions would be rendered equally bad. In yet another scenario, a test item is provided together with a specific renderer to be used for rendering of that item.
In the second step, each codec candidate could be evaluated and compared in pass-through operation using the reference renderers that were selected in the first step. As all codec candidates can deliver audio in these formats there can be a direct codec candidate comparison and there is an audio reference being the unquantized input signal rendered in the same way as the codec output signals. In some cases, a specific rendering processing is not even needed, e.g. for channel-based audio played back in headphones or on a matching loudspeaker array. In addition to comparisons of the codec candidates, there might be comparisons where reference codecs are used to compress the audio components.
In a third step, the codec candidates’ rendered playback formats and non-pass-though operation modes may be evaluated in comparison to the same codec operated in pass-through mode as evaluate in the second step. The pass-through condition would be rendering using the corresponding reference renderer but would not be seen as the audio reference in the test. The evaluation should be able to capture a more optimized encoding and rendering for the specific mode of operation. This means that the pass-through conditions shall rather be seen as anchors and there would be no explicit audio reference in the test. A codec condition may in other words outperform the anchor conditions, potentially even at a lower bitrate, which should in some cases even be the requirement or at least the target. A comparison to the pass-through operation of the same codec is similar to what is considered when comparing e.g. stereo coding modes of a codec to dual mono coding of the same codec, which was the case for the EVS codec, and which requirements are now tentatively considered for IVAS in IVAS-3 [6].
3. Summary

Assuming the provision of pass-through operation for all IVAS codec input formats, a basic approach for subjective evaluations including non-pass-through operation modes is presented. It comprises three steps: selection of reference renderers, comparison of codec candidates in pass-through operation and evaluation of non-pass-through operations in comparison to the pass-through operation (for similar or different operation points).
The source hopes this initial discussion can initiate further discussion around the IVAS testing and be of value in the completion of the IVAS design constraints and performance requirements.
4. References

[1] Pdoc IVAS-2: IVAS Project Plan, v0.0.5

[2] 3GPP TS 26.441: Codec for Enhanced Voice Services (EVS); General overview
[3] 3GPP TS 26.118: 3GPP Virtual reality profiles for streaming applications
[4] 3GPP TS 26.259: Subjective test methodologies for the evaluation of immersive audio systems
[5] 3GPP TR 26.918: Virtual Reality (VR) media services over 3GPP
[6] Pdoc IVAS-3: IVAS Performance Requirements, v0.0.3
[7] Pdoc IVAS-4: IVAS Design Constraints, v0.0.7
