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[bookmark: _GoBack]The total amount of money foreseen to execute the IVAS Selection and Characterization test [1] is about the same as the amount used for EVS Selection and Characterization. While the number of different bitrates currently assumed for IVAS (14 different bitrates) [2] is similar to the total number of EVS bitrates (11 different bitrates if we do not count the AMR-WB-IO bitrates) [3], and equally three different audio bandwidth are assumed both for IVAS (WB, SWB, FB) and EVS Selection (NB, WB, SWB), there is an important difference in number of supported input formats to be evaluated. For EVS, only mono input was tested. As of the current status of the IVAS Design Constraints document [2], IVAS shall support mono, stereo, binaural stereo, four multi-channel input formats, scene-based audio (ambisonics) of order 1 to three, and object-based audio. In addition, another special audio input format is envisaged for optimal representation of immersive audio capture from irregularly distributed microphones. 
The EVS codec Selection test comprised 4 NB experiments, 7 WB experiments, 6 AMR-WB interoperable experiments and 7 SWB experiments, 24 experiments in total [3]. It would be unreasonable to expect to fit more experiments for IVAS Selection within a similar budget. We should rather be conservative and target slightly a lower number of the experiments, as it can be expected that running an experiment in immersive audio might be generally more expensive than running a simple monophonic test. It is thus clear that only a significantly reduced set of configurations can be evaluated during the IVAS Selection process. 
This contribution proposes a high-level discussion on the configurations most relevant to be evaluated during the IVAS Selection process.
CuT implementation
As specified in the Terms of Reference of IVAS Codec Public Collaboration [4] the IVAS Selection is assumed to be done in floating point. This allows to skip high- and low-level testing relevant only for a fixed-point code, and consequently to reduce the test size. This assumption is however currently not reflected in IVAS permanent documents.
Proposal: Specify in the in the relevant Permanent document, IVAS-6: Selection Deliverables [6], that IVAS Selection will be done with candidates in floating-point implementation.
[bookmark: _Hlk99369522]Source material
Previous 3GPP testing exercises of conversational speech and audio monophonic codecs, including EVS, used speech material arranged in traditional sentence-pair speech samples, separated by half a second pause. Further, several different types of noise, typically car noise, street noise and office noise, were tested at different SNR levels. The relevance of samples constructed in such a way should be reviewed for an evaluation of a codec designed for high quality immersive sound, keeping on mind the limits of the Selection test size. In particular, speech samples should be arranged in conversation-like scenario and testing of speech in background noise should be reduced.
Proposal for audio material: 
While the details about the material still need to be further worked out, reflecting the IVAS use cases, the following three categories for audio material are proposed:
· Speech samples in conversation-like scenario: 2 (or more) different talkers, without a pause, possibly with partial overlap.
· Speech with background: including background music, noise, interfering talkers. 
· Music and Mixed content (e.g. advertisements, jingles, extracts from movies, VR applications, etc.).
Data acquisition
· Immersively recorded spatial samples 
· Artificially created spatial samples
Sample duration
If speech samples are arranged as proposed above, shorter sentence-pairs can be used, e.g. 6 s instead of 8 s. This would further help reduce the test size. The sample size can be different for experiments with different audio material.
Bandwidth, sample rate
Given the need to keep the test size limited, possibly not all the bandwidths need to be tested, or at least not with the same coverage. As IVAS codec targets primarily high-quality immersive communications, SWB or FB seem most relevant, and possibly just one of these bandwidths can be selected.
Proposal: Use primarily FB. Skip NB testing altogether. WB testing could be limited just to bitrates not high enough to support SWB. Similarly, SWB can be limited to bitrates not high enough to support FB. All databases shall be sampled at 48 kHz.
Input Formats
While all immersive input formats should be probably covered, including stereo, it is questionable whether testing IVAS for mono inputs is of any relevance - as specified in the IVAS Design Constraints, “EVS-conformant processing according to TS 26.444 shall be used when the input to the IVAS codec is a mono signal without spatial metadata”.
Proposal: skip testing mono input.
Listening systems
Most experiments will be probably run using stereo headphones both for simplicity and to reflect IVAS main foreseen use cases. Nevertheless, it would be interesting to run some experiments over a loudspeaker system.
Proposal:
· Stereo headphones: main listening system
· Static binaural listening 
· Head-tracked listening: simulated head-tracking with pre-set coordinates [or true head-tracking using a head-tracking device. Acknowledging technical difficulties with such a testing, the true head-tracking might be skipped in Selection and considered only for Characterization.]
· Loudspeaker system - 7.1.4 loudspeaker setup.
Test methodology
Tests with reference are important for evaluation of immersive audio, and P.800 DCR methodology is an efficient and proved method for headphone listening. It should be considered for IVAS Selection given the test size and the limited number of experiments we can cover. One of its advantages is the use of naïve listeners. It should be noted that it is still under investigation whether the DCR test methodology with naïve listeners can reliably discriminate immersive audio quality, and whether the DCR methodology can be also used for LS listening. 
In case we want to evaluate also IVAS configurations where DCR methodology saturates, we can consider the MUSHRA methodology.
Proposal: Pending confirmation of its appropriateness, after more data is collected, it is proposed to use primarily P.800 DCR with naive listeners as the default methodology for IVAS Selection as a working assumption.
Laboratories
Similarly to the EVS exercise, we will probably need the following laboratories:
· Host lab
· X-check labs: x-checking the Host lab scripts. X-checking might be somewhat more complicated if we assume floating point operation of candidate codecs.
· Listening labs
· Global-analysis lab

It is certainly a good practice to run each experiment twice, in two different listening laboratories, using two different native languages. Nevertheless, it is not clear if we can afford it given the limitation on the test size. One possible way forward to extend the test capacity is to run each experiment in house by one of the proponent companies and x-check the experiment by an independent laboratory. In this case the experiment run in-house could be excluded from the total amount attributed to the IVAS Selection and Characterization testing. In other words, the in-house testing would be run by the proponent laboratories at their own expenses.
Proposal: Consider running each experiment once in-house, at own expenses, once at an independent laboratory.
Number of experiments
The number of experiments we can cover will depend on the in-house testing and its arrangements, as discussed above. 
Proposed target: 40 experiments, assuming in house testing is not counted in the total amount, otherwise 20 experiments.
Performance requirements (table)
Considering the above listed aspects, it is proposed to first decide the structure of the test wrt bitrates, input material, relevant I/O formats, BW, Listening format and methodology. This should give us an idea what can be reasonably tested. The covered languages and the references can be defined later.
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