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Introduction
During Post SA4#126 Audio SWG telco#2 on ISAR, Audio SWG agreed on a working assumption on ISAR milestones and associated deliverables [1]. To start the work under track 2/a targeting IVAS specific ISAR solutions, it is necessary that the group agrees key processing and test plan aspects including organization of tests. 
This contribution discusses different concepts to organize audio quality tests for selection of one or several candidate solutions. It is suggested to discuss the proposal and agree on the working assumption to organize the tests as in-house tests provided that certain prerequisites are met. In addition, a proposal for key elements of the processing and a test plan for IVAS specific split renderer solutions is provided. 
1. Organization of selection tests
1.1	Discussion
Subjective listening tests are the method of choice to assess the quality merits of an audio technology. This applies to the ask to select a candidate solution for IVAS specific split rendering under the ISAR work item. 
The Audio SWG of SA4 is experienced in organizing this kind of tests leading to a decision on adopting or rejecting a proposed audio technology. Depending on the size of the ask, the group has in the past adopted different test organization approaches. Here are a few:
· Testing and Test result analysis by funded external labs
This approach has frequently been adopted in many major 3GPP speech and audio codec selection exercises like IVAS, EVS, AMR-WB.     

· Testing and Test result analysis shared between in-house labs and funded external labs
This approach is presently being adopted in IVAS codec characterization and includes the assessment of the suitability of an IVAS fixed-point implementation.

· [bookmark: _Hlk156918909]Testing by in-house labs
This approach typically builds upon in-house testing by a solution proponent in combination with in-house testing by a cross-checker who can be considered independent, i.e., has no stake in the solution under test. 
This approach has been adopted in various flavours in small and larger-scale exercises. In larger scale, it was adopted, e.g., during VRstream audio codec selection, EVS qualification and 3GPP audio codec standardization (AMR-WB+/eAAC+). 
In smaller scale, this approach is frequently being applied when correcting a bug or modifying or adding a feature of/to an existing (codec) standard. 
Notably, this approach is also frequently used by other standardization groups, e.g., MPEG, or public or private pre-standardization activities. One prominent recent example is the IVAS codec public collaboration that has a well-documented merit-based technology selection procedure that build on this principle [2].       
All these test organization approaches have different properties, pros and cons. Cost, time effort and scale, test resource availability, reliability and trustworthiness of results are important criteria that may be considered when deciding for the one or the other approach. The following discussion assesses the different approaches regarding these criteria. 
· Cost
In terms of cost, funded external labs require the highest effort while in-house tests can in many cases be organized with much less effort.

· Time effort and scale
Tests by funded external labs often require significant preparation time. However, the execution of such testing efforts is often very fast. This is the reason why tests by funded external labs in many cases are only useful for major exercises. On the other hand, tests by in-house labs can often be organized and executed rather fast, however, in many cases this approach cannot be scaled up to large exercises.

· Test resource availability
An obvious criterion is availability of the testing resource. In case of a funded external lab, in many cases this may require relatively long lead time to ensure that the lab is available for the activity. In the case of in-house testing, a critical aspect is if a volunteering cross-checker that is disconnected from the solution under test can be found.  

· Reliability of test results
Reliability of test results much depends on the skills of a listening lab. In the past, excellent test results were obtained from funded external labs, for example in the context of P.800 testing of speech quality. In the context of critical audio quality assessment, the situation is often that the reliability and accuracy of in-house tests can be very high since in-house labs are able to maintain a pool of well-trained critical expert listeners. This is not always the case for funded external labs.      

· Trustworthiness of test results
In-house test results may in certain cases be regarded as less trustworthy, especially if they are only provided by the proponent of a solution. In most cases this lack of trust may not be justified. However, for avoidance of any doubt, it is a good practice to carry out at least a second (cross-check) test by a party that has no stake in the solution under test. Such combined testing by in-house labs of solution proponent and independent cross-checker makes in-house testing feasible even for smaller-scale quality assessments for technology selections.
1.2	Proposal
It is expected that the scale of the selection effort of the IVAS specific ISAR solution will be relatively small compared to major 3GPP codec standardization efforts. In fact, it is merely a decision on a new feature of the existing IVAS codec. Furthermore, the available timeframe for the selection testing is short and organizing a funded external listening lab activity within that timeframe appears unrealistic (if an interested lab could with available test capability could be found at all). A further aspect given the performance requirements applicable for IVAS split rendering scenarios as defined in [3] is that the expected requirements on the skills of the listeners are very high. For this reason, the source considers the criterion reliability of test results very important. 
In the view of the source, the above reasoning is a strong justification for organizing the selection tests of the IVAS specific ISAR solution as in-house tests. It is thus proposed to adopt this as a working assumption, however, subject to getting clarity that resolution of the following questions is compatible with the concept of in-house testing:
· Number of listening experiments
· Applicable test methodology (e.g. BS.1534)
· Number of candidate solutions
· Availability of suitable cross-checkers with no stake in candidate solution under test
To get clarity on these questions, the remainder of this document provides suggested key elements of processing and test plan aspects for the selection of IVAS specific split rendering solutions. After discussing them, it is proposed to come back on the question of adopting the suggested working assumption on organizing the selection tests of the IVAS specific ISAR solution as in-house tests.
2. Processing and test plan aspects
2.2	Suggested key elements
The following bullets constitute proposed key elements of a of the processing and a test plan for IVAS specific split renderer solutions.
· Test methodology
· BS.1534 (Mushra)
· Difference scenario between assumed and actual end-device poses
· Static within range [+-20 degrees]
· Dynamic within range [+-20 degrees]
· Sinusoidal [0.25 Hz]
· Triangular [0.5 Hz]
· DOF
· 1-DOF (yaw)
· 2-DOF (yaw, pitch)
· 3-DOF (yaw, pitch, roll)
· Rendering simulation
· Trajectory nullification [4]
· Unguided end-device pose
· Audio material 
· Categories
· Clean and noisy speech, music, critical audio items
· Number of items per experiment
· [12]
· Item selection and allocation to experiments
· Done by Audio SWG
· Test item generation:
· Selected audio items
· Processed simulating combo of
· Difference scenarios (Static, dynamic sinusoidal, dynamic triangular)
· DOF cases (1-3 DOF)
· Rendering simulations (trajectory nullification/unguided)
· Requirement on cross-checker
· Demonstrably not technology contributor of system under test that is exposed by the experiment 
· Experiments
· 4+4 experiments in-house by proponent repeated by cross-checker
· Experiment 1: Testing against performance requirement for HOA3
· Hidden reference: Native coding system (IVAS@512kbps rendered to post renderer pose)
· LP7 anchor: Hidden reference, 7Khz LP filtered
· 0-DOF native transcoding reference (IVAS@512kbps binaurally rendered to pre-renderer pose, IVAS stereo coded@256kbps)
· System 1 under test
· [System 2…n under test]
· Experiment 2: Testing against performance requirement for MASA
· Hidden reference: Native coding system (IVAS@512kbps rendered to post renderer pose)
· LP7 anchor: Hidden reference, 7Khz LP filtered
· 0-DOF native transcoding reference (IVAS@512kbps binaurally rendered to pre-renderer pose, IVAS stereo coded@256kbps)
· [System 2…n under test]
· Experiment 3: Testing against performance requirement for MC 7.1.4
· Hidden reference: Native coding system (IVAS@512kbps rendered to post renderer pose)
· LP7 anchor: Hidden reference, 7Khz LP filtered
· 0-DOF native transcoding reference (IVAS@512kbps binaurally rendered to pre-renderer pose, IVAS stereo coded@256kbps)
· [System 2…n under test]
· Experiment 4: Testing against performance requirement for ISM-4
· Hidden reference: Native coding system (IVAS@512kbps rendered to post renderer pose)
· LP7 anchor: Hidden reference, 7Khz LP filtered
· 0-DOF native transcoding reference (IVAS@512kbps binaurally rendered to pre-renderer pose, IVAS stereo coded@256kbps)
· [System 2…n under test]
· Systems under test
· System 1:
· Proponent: [tba]
· Main contributors to system under test that is exposed by the experiment: [tba]
· [ System 2…n:
· Proponent: [tba]
· Main contributors to system under test that is exposed by the experiment: [tba] ]
· Lab assignment
· In-house labs
· Experiment 1: [tba]
· Experiment 2: [tba]
· Experiment 3: [tba]
· Experiment 4: [tba]
· Cross-check labs
· Experiment 1: [tba]
· Experiment 2: [tba]
· Experiment 3: [tba]
· Experiment 4: [tba]
2.2	Proposal
It is suggested to discuss key elements of a of the processing and a test plan for IVAS specific split renderer solutions and, after possible adjustments, to transfer them to a new PD on processing and test plan.
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