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Introduction
To minimize inter-lab differences during the selection phase of IVAS, the listening labs are currently coordinating and cross-checking test equipment and environment. During these discussions, a potential issue for headphone-based experiments (DCR according to ITU-T P.Sup29 / MUSHRA according to ITU-R BS.1534) was identified:
For decades, listening tests were typically conducted with headphones providing (or at least, claim to have) diffuse-field characteristics, see for example clause 5.4.2 in Handbook of subjective testing practical procedures. Typically used devices like e.g., Sennheiser HD600, HD650 or HD280 meet these requirements.
At least from the understanding of the sources, this originates from “classical” telephony applications, where signals in sending direction (i.e., played back from mouth reference point (MRP) and captured at point-of-interconnect (POI)) typically imply a (flat) target frequency response. These recordings are then presented to listeners with best-possible quality, i.e., with preferred frequency shaping. This approach also works for the playback of HATS-based measurements that include diffuse-field equalization, see for example test design described in clause 8.4 of ITU-T P.863.
Binaural rendering in IVAS
However, the generic (non-individual) rendering of spatial audio to binaural signals is typically carried out using spherically measured HRTFs of a certain artificial head/head-and-torso simulator (HATS), measured under free-field conditions. For the IVAS work (and thus, also for the rendering of binaural test material in the selection phase?), currently two sets are intended to be used/proposed/discussed:
· HRTF in S4-221027  unknown HATS equalization (free-field?)
· BRIR in S4-221049  diffuse-field equalized HATS (as per ITU-T P.58?)
Beside the difference in recording environment, both sets (and in consequence, also the binaural signals rendered by these) also contain the acoustic characteristics of the artificial heads (geometry and frequency response) used during recording, which are not necessarily the same or comparable.
For the playback of such rendered binaural recordings, usually a correction filter is used to compensate the difference between playback under free-/diffuse-field conditions and via headphone – obviously depending on the headphone and the HATS. Thus, it seems unreasonable to use the same correction filter for the two sets of HRTF/BRIR (whereas none is provided/proposed yet?). While the usual diffuse-field equalized headphone playback seems to match better with the (also diffuse-field equalized) BRIR, the HRTF was measured under free-field conditions and should rather employ a free-field equalization during playback.
As the listening tests designs were chosen in particular to identify also smaller/decent differences, this "change in the reference system" could generate differences/biases between labs and/or have an impact on the results in general.


Conclusion
The most accurate solution would be to define a suitable headphone transfer function to be used in conjunction with the two HATS and its HRTFs – but this seems to be unrealistic. The sources ask SA4 Audio SWG to discuss this potential issue and agree on a way forward. Options might be:
· The host lab/codec proponents provide(s) listening test samples with a generic (or even without further) correction and any DF-equalized headphone can be used (as usual).
· Mandate a certain headphone device (in this case, Sennheiser HD650 would be available at and preferred by the labs). The host lab/codec proponents has/have to either pre-filter the listening test samples for this headphone and/or provide the correction filter separately.
· In case a correction filter can be determined only for one HATS, host lab/codec proponents may derive a correction filter from the directional transfer functions of the HRTF/BRIR at θ = φ = 0°.
· In case one or both of the artificial heads used meet the free-field/diffuse-field requirements of ITU-T P.58, generic headphone filters for free-/diffuse-field may be used by the host lab/codec proponents (to be checked offline, if HEAD acoustics can provide these for certain headphone types).
· The host lab/codec proponents may use a correction filter provided/proposed by the group or from public resources like e.g., here, here or here.
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