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Introduction

In [1], important considerations on sound material for IVAS codec selection test were recently discussed. Some key aspects in this consideration are the test methodology to be applied and the use cases being addressed. In conversational applications, P.800 test methodology with naïve listeners is typically used. The voice material is typically in a native language of the listeners, and the corpus of representative material is large to allow for sufficient coverage. MUSHRA tests, on the other hand, are typically used for evaluations with more generic audio, and a smaller set of critical items is often considered instead of a large corpus of average or typical samples. In [1], a process for sound material selection for MUSHRA was also further detailed.

In this contribution, we further discuss the topic of sound material for IVAS codec selection including expectations and responsibilities for test labs and other interested parties.



Discussion

Subjective testing plays a significant role in successful voice codec standardization. In this context, it is important to consider realistic and representative test material typically providing a good coverage of targeted use cases. On the other hand, e.g., in MUSHRA testing a more limited test material range focusing on critical items can be relevant. Sound material creation for immersive voice codec evaluation of the IVAS codec is a non-trivial task.

Some approaches for IVAS sound material generation have previously been presented for discussion, e.g., in [2]. For stereo and binaural telephony, various use cases were considered including “binaural or near-binaural telephony”, “stereo telephony in handset mode”, and “stereo telephony in handsfree mode”. For stereo and binaural teleconferencing, use cases for “ad-hoc multi-person meeting call” and “telco with artificially generated stereo or binaural downstream” were similarly discussed.

In these examples, two general solutions for stereo sound material creation were discussed: real stereo material capture and artificial generation of stereo material based on original mono material. These approaches can be seen relevant for IVAS also in broader sense than stereo, involving immersive voice and audio.

In the following, we discuss some general views and principles of sound material generation based on these two approaches. Considering the overall schedule of the IVAS standardization, it can be useful to also progress discussion on expectations, or even responsibilities, for test labs, codec proponents, and/or other interested SA4 members.

Further reference is made to [3], which gives an overview of assumptions and requirements relating, e.g., to material categories, encoder input formats, test methodologies, listening environments, and ultimately number and size of experiments in IVAS selection test. These aspects are highly relevant for the present discussion.


General principles

For tests based on the MUSHRA methodology, approach for sound material collection is already proposed in [1]. All 3GPP members are invited to submit original sound material in response to the call for test material according to requirements to be agreed in SA4.

For tests based on the P.800 methodology, a material collection approach is generally less suitable. On one hand, it is important to have a wide coverage of representative content including different languages, and on the other hand, the naïve listeners should be listening to samples in a native language. Thus, use of different voice material across listening labs is assumed. However, a material collection approach could be useful in this context, e.g., for stereo/immersive background sound material.



Artificially created stereo/immersive sound material

Artificial creation of stereo/immersive sound material can help fulfil the requirement for varied speech corpus for P.800 experiments. For example, existing mono voice samples could be used with suitable spatialization processing or filters. Furthermore, the artificially created stereo/immersive voice signals could be mixed with original stereo/immersive background sound recordings.

Example steps for artificially material generation steps for a “model-based approach” are provided, e.g., in [4]. For this approach, suitable stereo/spatial room impulse responses (SRIR) relative to room(s), talker position(s), and microphone position(s) are assumed.

Proposed responsibilities:
· SA4 is responsible for defining/agreeing the method(s) for artificial creation of sound material based on original (mono) sound material.
· SA4 is responsible for collection of relevant stereo/immersive sound materials to be used, e.g., for sound backgrounds.
· SA4 is responsible for collection of parameter sets for model-based methods for artificial creation of sound material based on original (mono) sound material.
· SA4 is responsible for the definition of relevant stereo/immersive scenes including, e.g., environments/rooms, relative placement of talkers to capture point or overlap/overtalk of talkers.



Capture of original sound material

To guarantee sufficient variability and coverage, some minimum requirements for the (mono) speech corpus can be considered, e.g., in terms of number of talkers and sentences per talker.

While artificial creation of sound material based on mono samples can be considered, it should also be possible to create the corresponding sound material through real recordings. In this case, above requirements can be extended by guidance on capturing more than one talker in the same space (including overlap of sentences), directional placement of talkers, number of rooms or other environments, etc.

An additional point to clarify is what languages will be covered in IVAS selection tests. This will depend on listening lab availability and capabilities.

Proposed responsibilities:
· Each test lab is responsible for original sound material recordings for their tests.
· Exceptions to this principle are to be defined, and can include, e.g., test material collection for relevant generic audio signals [1] and original background sound material recordings. (See “Artificially created stereo/immersive sound material”.)
· SA4 is responsible to define/agree requirements for original sound material capture, e.g., setups, etc.
· SA4 is responsible for the definition of relevant stereo/immersive scenes including, e.g., environments/rooms, relative placement of talkers to capture point or overlap/overtalk of talkers.
· Each test lab is responsible to communicate with SA4 what languages it has or can acquire speech material to test with. SA4 is responsible to define/agree on the final test languages and corresponding lab allocation.


Practical recording considerations

Stereo sound material for IVAS selection tests can be captured using various stereo setups. This covers the following encoder input formats: stereo and binaural. Details on suggested setups etc. TBD in SA4.

Immersive sound material for IVAS selection tests can predominantly be captured using Ambisonics microphones, preferably a higher-order setup. This covers the following encoder input formats: FOA/HOA and MASA. Note that for MASA format, it can be useful to use a stereo pair in addition to the Ambisonics microphone. Details on suggested setups etc. TBD in SA4.

It can be considered that audio object sound material for IVAS selection tests is based on mono sound material. Creation of suitable metadata is FFS.

Multi-channel audio is assumed to be tested with MUSHRA tests. The sound material collection approach [1] is relevant for this case. 



Conclusion
SA4 should clarify approaches for sound material creation for IVAS selection tests. The general material requirements are based on the test organization, for which a draft is available and progressed [3]. For MUSHRA testing, an approach is proposed in [1]. For P.800 testing, a combination of stereo/immersive sound material capture and artificial sound material creation based on mono speech is considered.
In addition, expectations and responsibilities for test labs and other interested parties in SA4 for sound material creation and handling require discussion.
In this contribution, we present some views and principles on these topics for discussion. In particular, we propose for test labs to be responsible at least for original sound material recordings for P.800 tests. This can be achieved by mono sound material capture, stereo/spatial material capture, or combination thereof. Available languages and capabilities according to each approach (mono + processing and stereo/spatial recordings) along with associated cost are to be clarified by the test labs.
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