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6.4.3
1 Introduction

This contribution provides input to the process of defining experiments for the selection phase of the EVS standardization, including a spreadsheet useful for finalizing the agreed-upon experiments as was done in the qualification phase.  This contribution was originally submitted in SA4 #72 as Tdoc S4-130011.  The main feedback from was that it was desired to defer decisions on our proposals until after the qualification phase results are known.  We resubmit our contribution with a few minor updates that are marked.  We believe that the majority of the proposals made in this contribution are still relevant and on-target.  
2 Background
The experience gained in designing the experiments for the qualification phase should be very beneficial as we work through a similar process for the selection phase.  While there should be a significant amount of reuse, we should also identify and address any necessary modifications as we move from the qualification phase to the selection phase.  While this will necessarily involve a number of tradeoffs and compromises, the intent of our selection phase experiment proposal is to make as much use of the qualification phase efforts as possible while addressing necessary changes.

In Section 3, we address a number of design considerations that were originally dealt with in the qualification phase but will need another review in the context of the selection phase.  We make a number of proposals related to the design, size and number of selection phase experiments and incorporate these proposals into a spread sheet useful for presenting our proposals as well as capturing the final agreed-upon experimental design.  In addition, we restate a number of pertinent agreements made during SA4 #71.

In Section 4 we make specific proposals for the content of the experiments for the selection phase.  Given that we do not yet know the budget for the Selection phase and therefore the number of experiments, we provide three options for the number of experiments and make our specific proposals for the content of the experiments based on one of those options.  While the discussions held in SA4 #72 indicate that our “Option B” proposal is close to matching the budget range discussed, we maintain all three options to facilitate a discussion on testing priorities.
3 Selection Phase Aspects
3.1 Direct Comparison of Candidates
The primary purpose of the selection phase testing is to select the best of five high-performing codecs.  As we have already agreed in SA4 #71, we assume that all five candidates will be tested side-by-side in all experiments that we propose for the selection phase. This necessary assumption will reduce the number of CuT conditions available in each experiment from the number that was available in the qualification phase.
3.2 Experiment Types

While other experimental methodologies may be more discriminating, the desire to cover a reasonable percentage of the huge number of mandatory conditions leads us to conclude that we should retain P.800 ACR and DCR methodologies exclusively for the selection phase testing.  Further, we should retain the approach we took in the qualification phase when it comes to allocating the test methodologies to the various types of conditions tested in these experiments.

3.3 Experiment Resolution and Size
Four talkers were used for each experiment in the qualification phase.  Typically, six talkers are recommended for selection phase experiments to increase test resolution, but will further reduce the number of conditions that can be accommodated in a reasonable testing time.  To strike a balance between the number of conditions tested and the discrimination of the tests, we propose to retain four talkers for the DCR-based experiments and to specify six talkers for the ACR-based experiments.
Assuming we retain the time limits imposed on the qualification phase experiments, an increase of talkers from four to six for ACR-based experiments should result in a corresponding decrease of the maximum number of experiments from 64 to 48.

Given the same number of talkers (4) for DCR-based experiments, the maximum number of conditions should remain the same at 36.

While this proposal was assumed in the budgetary numbers we received from the testing labs, we still need to finalize this agreement.
3.4 Maximum CuT Conditions per Experiment
The assumption of 6 calibration conditions (direct + 5 MNRU) as used in the qualification phase is retained.  The inclusion of 5 CuT’s per experiment results in a maximum of 7 conditions that can be tested in each ACR-based experiment (6 cal conditions+(5 CuT’s+1 ref/CuT condition)*7 CuT conditions=48 max conditions/ACR-based test.

For DCR-based experiments, the maximum number of CuT conditions that can be tested is 5 (6 cal conditions+(5 CuT’s+1 ref/CuT condition)*5 CuT conditions=36 max conditions/DCR-based test.

These proposals assume that the one requirement reference per CuT condition is included in the experiments, and that the objective references are not included.

3.5 Duplication of Experiments

In SA4 #71, we agreed that each experiment will be run at least twice and preferably in two different languages.  We further propose that each experiment is performed exactly twice and that it is required that each experiment is tested in two different languages.  We further propose to have all experiments run by independent listening labs for several reasons; to avoid the issue of maintaining blinded results and recognizing the fact that there should be sufficient independent test lab capability available.  In addition, the use of independent test labs allows us to avoid the issues that arose by proponent testing of music conditions during the qualification phase.

3.6 Maximum Number of Experiments
The qualification phase was designed from the top-down in the sense that a total of 12 experiments were allocated based on time and budget constraints.  The desired test conditions for each experiment were then selected from the list defined in the performance requirements.

We performed a quick calculation of the number of experiments required if it was desired to test all mandatory conditions in the selection phase using assumptions detailed above.  The result is well over 100 experiments, not including the AMR-WB I/O mode testing, leading us to conclude that it is not possible to include all mandatory conditions in the selection phase testing.  Therefore, as was the case with the qualification phase exercise, the final determination of the number of experiments must be based on limitations of testing time and budget.  In the absence of such input at this time, we propose three options for the number of experiments in order to progress their definition until the final number of experiments is determined.  These options are intended to bound the upper and lower end of the number of experiments as well as identify the focus areas for testing and provide a priority to the experiments defined.
Looking back to the qualification phase, Table 1 below summarizes the 12 qualification phase experiments and their allocation to the various bandwidths and conditions types that were tested.  Note that 152 conditions were tested in the qualification phase (AMR-WB IO requirements were not tested).  Testing a similar number of conditions in the selection phase will take on the order of 27 experiments, assuming a similar distribution of ACR-based experiments and DCR-based experiments.
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Table 1
In keeping the same format of Table 1, Table 2 below presents a range of three options for the number of selection phase experiments.  Note that the table defines unique experiments that should be duplicated as proposed in Section 3.5.  Option A, the bare minimum number of experiments (21) coincides with allocating (with the exception of AMR-WB IO) one experiment per condition type.  These 21 experiments also represent the highest priority experiments that should be defined for the selection phase.  
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Table 2

Option B is similar to the proposal of S4-121402 and includes 42 experiments.  Option B doubles the number of experiments defined by Option A with the additional 21 experiments covering our proposal for the second priority of testing.

Option C adds 50% more experiments (63) to that of Option B and is considered the upper range of the number of experiments that can practically be considered for the selection phase of testing.  These additional experiments are considered to be of lower priority and only included if time and budget permits.

It is recognized that the number of experiments will likely end up different from any of these three options.  Nevertheless, the three options presented is also a proposal on the allocation and prioritization of testing.

3.7 Experiment Allocation
Consistent with Table 2 above, the attached spreadsheet enumerates (in the tab labeled ‘experiments’) the allocation of condition types to each of the (maximum of) 63 experiments proposed.  The spreadsheet also assigns the proposed test methodology to each defined experiment and provides a count of conditions within each test set (as originally defined in the Qualification Phase) as well as the number of conditions that are tested under the assumption of each of the three options.
4 Allocation of Conditions to Experiments
The included spreadsheet also contains our proposal for Selection Phase experiments.  The spreadsheet contains an additional four tabs, one for each of the three EVS native mode bandwidths that will be tested and one for the AMR-WB IO mode.  Each tab contains an exhaustive list of mandatory EVS conditions and reference conditions defined in the performance requirements and can accommodate the definition of any number of additional experiments by adding more columns. 
We incorporate all assumptions and proposals listed in Section 3 and assume Option B (42 experiments) in our proposal.  For each of the 42 experiments we propose the conditions to be tested.

Note that while the list of Option A experiments is a subset of the Option B experiments, the same does not necessarily hold for the list of conditions proposed.  In other words, the conditions we select for the 21 highest priority experiments may change depending upon whether additional experiments are defined.  Therefore, this proposal of conditions to be tested assumes Option B, and could change if we agree on a significantly different number of experiments for the Selection Phase.
5 Conclusion
The primary purpose of the Selection Phase is to select the best of the five participating candidates.  A secondary purpose of testing the candidates in all of the mandatory conditions cannot be practically met, resulting in a need to propose a reduced set of conditions to be tested in the face of an unknown budget and hence unknown number of experiments.  
We address this issue by proposing three options for the numbers of experiments to work with until the final number is known.  These options represent a range from the minimum necessary to cover all condition types (21) to three times that many for good coverage of requirements.  In the middle, we propose 42 experiments as a target for our specific proposal of conditions for the Selection Phase.  Our proposal is in the form of a spreadsheet that can be easily updated to capture the final experimental design.
Our proposal is also based upon a number of assumptions as documented in Section 3 that must be agreed upon to move forward in the selection phase.
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