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1.
Introduction
This document reports on issues encountered when assessing the possibilities to implement the framework of the VRStream audio renderer test. It also raises issues for the execution of VRStream audio profile candidate characterization test with binaural rendering. Further, possible ways forward for overcoming the issues are presented. This document supplants postponed document AHVIC-134. 
2.
Background

2.1 
Background of VRStream audio renderer test 

According to Tdoc S4-180599 [1] there are certain requirements on the Content Presentation. Specifically, it is required that

1. The GUI shall have an “A” and “B” switch buttons which allow the assessor to seamlessly switch the audio presentation between the A and B samples for comparison.

2. The GUI shall have a “Play” button which enables Time-Synchronized Playback of the A and B samples. Within a trial, one of the samples is a bit-stream for the Test Condition and the other sample is one of the Anchor Conditions.

3. The GUI shall have a “Stop” button which enables stopping the Time-Synchronized Playback of the A and B samples.

4. The GUI shall present four Audio Quality Attributes for assessment: Timbre (TIM), Spatial (SPA), Artifacts (ART) and Basic Audio Quality (BAQ). In addition, the GUI shall present the possibility of comparing the Loudness (LOUD) of the A and B samples through an additional loudness scale.

5. The GUI shall have a “Loop” button which enables looping the Time-Synchronized playback of the A and B samples.

6. The GUI shall have a “Next” button which enables the assessor to proceed to the next trial in the experiment. For each trial, the GUI shall enable the “Next” button only after assessment of TIM, SPA and BAQ have been completed. Because all source Test Materials are normalized for Listening Level according to Clause 6.8 and the highest operating point.

In addition, the Test Administration Platform shall support a real-time implementation of the Proposed Audio Profile as well as a real-time implementation of the Anchor/Reference Conditions. 
Furthermore, it is required that both the Test Conditions and Anchor/Reference Conditions shall be binauralized using a common HRTF set.

The Anchor/Reference Conditions shall be generated using the CIBR, which is specified as part of the Audio Renderer definitions Tdoc S4-180563 [2].

2.2 
Background of VRStream audio profile candidate characterization test with binaural render
Tdoc AHVIC-139 [3] contains on a high level a specification of optional test 2, the audio profile candidate characterization test with binaural render. It contains an unresolved reference “TBD” to a detailed test plan for this test. Document [3] also contains stipulations about the test material to be used for this test. 
3.
Implementation issues
3.1
Characterization test with binaural render
With regard to the characterization test with binaural render, it is notable that a detailed test plan does not exist yet. One major issue is the processing of all conditions using the CIBR. It is not clear how the CIBR plugins would have to be configured in order to generate the processed sound files that will be required in a Mushra test framework. 

It is also unclear if and how individualized HRTFs should be used in this test. 

3.2
VRStream audio renderer test
The source has implemented the user front-end of the GUI. 
On the part of the GUI that will control the playback of the A and B samples for comparison, we have done an assessment of the work required to develop a system meeting all requirements and especially being able of:

· Time-synchronized playback of A and B samples

· Seamless switching of A and B samples during the presentation

· Simultaneous and time-synchronized access of head-tracker data to both rendering processes for samples A and B.  

In this assessment we assumed that the A and B samples would have to be rendered with different VST plugins, one being the VST plugin of the proponent’s candidate system and the other being the VST plugin of the CIBR.
The result of the assessment of how much effort it would be to implement the Test Administration Platform was that the source would not be able to implement the Test Administration Platform for test 3 with a reasonable resource investment in the available time frame. The open or insufficiently defined elements make it questionable to the source if it is possible for parties participating in the VRStream audio profile submission process to arrive at the same Test Administration Platform meeting all requirements. 
As a further consequence, the source was unable to carry out a trial run of test 3. The source can hence not opine on the viability of the test methodology for the renderer test.  
In the course of the assessments of how to implement the Test Administration Platform meeting all requirements, the source also noticed the following issues or insufficiently defined elements: 

· The plugin for the binauralizer (https://github.com/resonance-audio/resonance-audio-daw-tools) appears only available as binary code but not in a source code distribution. Consequently, no possibility was seen to supply an individual set of HRTFs, which would be a requisite for being able to use a common HRTF set for the reference renderer and the CIBR.
· The generation of the Anchor/Reference Conditions is specified in clause 6.9 of [1]. Part of this is to render channel and object based audio using a documented loudspeaker renderer, which is either a renderer obtained from ITU-R or a VBAP based loudspeaker renderer. SA4 received guidance from ITU-R on an available renderer [4] but no decision has been taken by SA4 to follow that guidance. It is thus still unclear how channel and object based audio shall be processed such that it can be fed into the CIBR. Notably, with regard to potentially using VBAP based rendering, it would have to be specified how objects using the ‘spread’ metadata element would have to be rendered.
4
Procedural issues
The source would like to highlight that no measures have been agreed that would allow verifying the audio profile candidates. There is thus a certain risk that candidates might be submitted with unintended deficits. This makes is difficult to identify such issues and to ensure that all candidates are truly evaluated on equal grounds.
The source considers the question an open issue of how a cross-check lab will realize the renderer test and what a proponent will deliver to the cross-check lab. Specifically, the source sees three options for the cross-check lab to get the required Test Administration Platform:

1. One or several volunteers develop and share an implementation of the Test Administration Platform with the cross-check labs (and other proponents). The cross-check lab receives a VST plugin of the candidate rendering system from the candidate proponent. The VST plugin meets certain requirements such that the above-mentioned playback requirements are met.

2. The cross-check lab uses an own implementation of the Test Administration Platform and receives a VST plugin of the candidate rendering system from the candidate proponent. The VST plugin meets certain requirements such that the above-mentioned playback requirements are met.

3. The cross-check lab receives the complete Test Administration Platform including the VST plugins of the candidate rendering system and the CIBR system from the proponent.
A further complication should parties require confidentiality agreements for the exchange of executable code or other confidential information. Given the tight timeline, this might become a serious issue for the timely completion of the work item.

5
Suggested ways forward

Many of the above issues hinge on the use of the CIBR that is defined through real-time plugins. The source believes that there may be several ways to solve these issues.

For proponents willing to provide profiles with own binaural reference renderer, the most preferable way forward is option 1 above. Namely, an implementation of the Test Administration Platform would have to be shared for use by candidate proponents and cross-check labs. This would ensure that all requirements of the Test Administration Platform are met at all test locations (at the proponents and the cross-check labs). This would also ensure in the best possible way the integrity of the renderer test among all proponent and cross-check lab test sites.
The other options mean either a significant burden on the cross-check labs or puts the burden on the candidate proponents. At least for the source these other options are considered unrealistic. Both options cannot fully guarantee that all requirements of the Test Administration Platform are met since there are no suitable verification measures. Option 3 would also mean that the cross-check is blind to potential implementation errors by the proponent companies.
One further possibility for an audio profile proponent to avoid the above issues is to provide a candidate without own binaural reference renderer. In that case, a proponent would specify the CIBR as binaural reference renderer of the candidate profile. This would mean that a potential requirement for the reference renderer of performing at least a good as the CIBR is met by definition. Thus, the renderer test (test 3) with all potential issues could be skipped in that case. 

For the characterization test with binaural render (test 2), the most desirable solution would be similar to option 1 above. This is, an implementation (executable) of the CIBR would have to be shared for use by candidate proponents. The CIBR executable would be fed with a signal in (3rd order) ESD representation and produce a stereo wav file with the binauralized signal. 
A less preferable possibility would be to skip test 2 because it is only optional. 
4.
Conclusion

The source is of the opinion that the requirement to use the CIBR in the tests with binaural rendering creates substantial issues. Especially the CIBR that is defined through real-time plugins and the test methodology of the renderer test based on a real-time Test Administration Platform make an implementation with reasonable effort in a short timeframe impossible.

SA4 is kindly requested to discuss the provided suggestions and to make appropriate decisions alleviating the issues and enabling a proper VRStream audio profile candidate characterization process. 
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