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Introduction
The total amount collected to evaluate the IVAS codec amounts to 1.2 million Euros. 800 kEuros were allocated to the IVAS Selection test and 400 kEuros to the IVAS Characterization test; in other words two thirds of the amount were allocated for the Selection test and one third for the Characterization test. The real cost of the Selection turned out to be only 646 kEuros [1], leaving 554 kEuros for the Characterization. 
At the last SA4 meeting in Goteborg it was further agreed to use part of the Characterization test amount to subcontract an external company to help with the IVAS fixed-point conversion. At the Audio SWG call on Sept 15, 2023, the Audio SWG chairman informed the group that following a call with ETSI MCC on floating-point to fixed-point conversion planning, a new quote was received from Ittiam totalling 350 kEuros. This leaves 204 kEuros available for the Characterization testing. It is assumed to use this amount for contracting external listening laboratories (LLs), and to complement the Characterization testing by evaluations in volunteering laboratories.
The IVAS Selection test [2] comprised 9 modified DCR (P.SUPPL800) experiments, and 14 MUSHRA experiments, all replicated in two different laboratories. Following the original split of the collected amount between Selection and Characterization, it is expected to evaluate at minimum 9 DCR experiments and 14 MUSHRA experiments overall, or equivalent, during the Characterization. Further, given that the amount of money left for Characterization testing is about the half of the amount originally foresaw for the Characterization testing, it is expected that at least half of the Characterization experiments would be run by the volunteering laboratories.
The goal of the contribution is to start discussion on prioritization of configurations to be assessed in the subjective Characterization testing, to clarify methodology to be used, and to estimate the total number of experiments that can be run by volunteering LLs, such that an initial Characterization Test Plan can be drafted.
Question of replication of the Characterization experiments
During the Selection test, all experiments were replicated twice in two different LLs, generally with good correlation of the results in both LLs. Depending on how many IVAS configurations we want to characterize, it might be more important to cover larger number of IVAS configurations than replicating each experiment twice. In particular, for the MUSHRA tests that are evaluated by expert, or at least experimented, listeners, the replication might not be necessary.
Methodology 
The IVAS Selection used the P.SUPPL800 and MUSHRA methodologies. In general, P.SUPPL800 was used in experiments assessing lower IVAS bitrates and thus lower quality, while MUSHRA was used to assess higher bitrates and higher quality. The same assumption can be used also for Characterization, with the open question of the integrated IVAS renderer evaluation where it is not clear yet what would be the suitable reference. Inputs how to assess the IVAS internal renderer are invited.
Listening environment
The IVAS Selection used binaural headphone listening for most experiments. Only multi-channel experiments were evaluated using loudspeakers in the setup corresponding to the multi-channel input, and the highest quality HOA3 experiment was evaluated in th 7.1+4 loudspeaker setup. A similar approach seems suitable also for the Characterization test.
Attribution of the experiments to external LLs and to volunteering LLs
Attribution of the experiments will depend on the possibilities of the LLs. In case some experiments are replicated, one replication can be run by an external LL, the other one by a volunteering LL.
Candidate IVAS configurations to be evaluated during the Characterization test
The following list strives to compile all possible IVAS configurations candidate for Characterization testing, i.e. not evaluated during Selection. As it is unlikely that all these configurations and their combinations can be evaluated, the list is meant as a basis for prioritization of most relevant configurations to be assessed. It is assumed that IVAS Characterization will be done on its fixed-point implementation except for the experiments evaluating the floating-point and fixed-point interoperability.
· Integrated IVAS renderer 

It was proposed in [3] to evaluate the IVAS codec performance using the integrated IVAS renderer in the IVAS Characterization which raised the question of the renderer for the reference conditions. Additionally, it might be desirable to evaluate the integrated IVAS renderer separately.

The number of experiments needed to evaluate the integrated IVAS renderer will depend on whether we want to assess both binaural and loudspeaker rendering, or the binaural rendering only. Considering the binaural rendering, the renderer should be evaluated for at least SBA, Object and MASA inputs. While the methodology how to do it is not clear yet, let us assume 3 [MUSHRA] experiments at minimum. This covers only one type of source material or different types of source material need to be mixed within one experiment. It also means that only a subset of bitrates would be tested.

· Interoperability between floating-point and fixed-point implementations

It is expected that the quality of the fixed-point implementation, as well as the quality of different combinations of floating/fixed-point encoder, floating/fixed-point decoder, will be thoroughly assessed by objective measures. However, at least some sanity check should be done by listening. Here, testing as many operating points as possible is probably the most important. If we assume one DCR test per input format as an example, and we consider stereo, HOA3, MASA, [3] objects, and multi-channel 7.1+4, we have at least 4 DCR and 2 MUSHRA experiments. This number can be significantly higher, if we want to cover all combinations of floating/fixed-point encoder, floating/fixed-point decoder, all bitrates, more input formats etc.

· Combined formats: OMASA, OSBA

MASA was evaluated in Selection by 2 DCR experiments and 2 MUSHRA experiments, SBA by 2 DCR experiments and 4 MUSHRA experiments. If we target similar coverage for OMASA and OSBA, and considering only HOA3 for MUSHRA experiments, we can count 4 DCR experiments and 4 MUSHRA experiments.

· JBM: 5G profiles
· High FER conditions
· Bitrate switching
· Tandem

In Selection, frame erasures were evaluated together with clean channel conditions. Similar approach can be used here. Alternatively, JBM conditions can be evaluated in different experiments together with high FER conditions, bitrate switching and tandem conditions, similarly as done in EVS Characterization [4].

· Binaural rendering configurations – room effects, head rotation, etc.

The test methodology to assess these configurations would need to be clarified.

· Rendering to 7.1 and 5.1.4 loudspeaker setups
· 16, 32 kHz sampled input
· Different configuration of input and output
· Different sampling frequency
· Different format, e.g. multi-channel to binaural, stereo to mono, etc.
· Mixed format tests to assess the advantage of immersive formats
· Input/output format switching (e.g. from/to mono)
Objective evaluation
While the main objective of the contribution is to prepare for drafting the Characterization Test Plan for IVAS subjective evaluation, this section summarizes potential IVAS objective evaluations to be carried out: 
· Fixed-point conversion performance
· Complexity and memory measurement
· Average Frame Rate (AFR)
· Jitter Buffer Management (JBM) assessment
· Loudness evaluation
· Frequency response evaluation

Conclusion
Open points of IVAS characterization testing were compiled. Given the IVAS codec complexity, not all of the IVAS configurations can be assessed subjectively, unless the size of the test is increased significantly. In order to prioritize what configurations can be characterized, it would be good to compile how many listening experiments can be run by each volunteering LL. Further, testing methodology to evaluate some configurations of IVAS still needs to be clarified. 
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