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1. Introduction
In the ATIAS-1 Pdoc [1], a suitable method for assessing captured frequency sensitivity characteristics of the Scene-Based audio capture for sending directions is proposed, mainly relaying on already specified test method from TS 26.260 [2]. While the same principles can be applied also for assessing MASA capture performance, there are a few specific factors that should be taken into account. In this proposal, such specific factors are addressed and proposed to be included to the ATIAS-1 Pdoc.

2. Discussion
A convenient method for assessing the send frequency sensitivity/characteristics of Metadata-assisted spatial audio (MASA) capture can be derived from the TS 26.260 sub-clause “4.1.1.4 Test method with loudspeaker array and turn table” with minor modifications for the spectrum calculation, loudspeaker positions, and test signal. The proposed modifications are presented in the following sections.
2.1 Spectrum calculation
For assessing the sending frequency sensitivity/characteristics of MASA capture, a similar approach as defined in TS 26.260 and for Scene-based audio in ATIAS-1 Pdoc can be used. However, instead of assessing the sound pressure magnitude spectrums of equivalent spatial domain representation/Ambisonics components, the spectrum should be calculated from decoded MASA EXT transport channels:
Sending frequency response of Metadata-assisted spatial audio (MASA) capture is defined as a ratio of the sound pressure magnitude spectrum of the DUT for MASA transport channels ():  and a reference diffuse field sound pressure spectrum . Letter  denotes MASA transport channel number. This means, for each MASA transport channel a sending frequency response is measured:
 .
2.2 Loudspeaker positions 
In the TS 26.260 [2], the coordinates of the loudspeaker positions are defined according to the Ambisonics order . As the MASA capture does not directly represent any Ambisonics order, the loudspeaker positions need to be defined explicitly.
When performing the sending frequency response measurement with loudspeaker array and turntable, more accurate sound field capture representing the relevant elevation heights could be assessed with reduced number of measurement points by altering the elevation points at different azimuth angles. E.g., for every second azimuth position, elevation positions could be changed between the elevations of [-30°, 0°, 30°] and [-60°, 0°, 60°]. A practical realization for changing the elevation positions accordingly could then utilize arc of 5 loudspeakers with aforesaid elevations. Furthermore, sufficient azimuth step could be, e.g., 45°. The proposed measurement points can be found from the Table 1.
Table 1 Proposed measurement points for assessing frequency sensitivity/characteristics of MASA capture
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It should be noted that the proposed loudspeaker positions may still be subject to change based on further evaluation.
2.3 Test signal
An exponential sweep signal is defined as the test signal for the diffuse-field send frequency response measurement with loudspeaker array and turntable in the TS 26.260. While it could be convenient to use the sweep signal for simple front-end microphone characterization, it may not be robust with dynamic/other signal processing steps. Thus, in order to retain robustness through the whole communication path from front-end capture to the reference client decoder, other test signal, e.g., pink noise stimulus, will be necessary with such measurement method for MASA.

3. Proposal
The following proposal is based on the presented modifications.
[
[bookmark: _Toc532295027][bookmark: _Toc151064805][bookmark: _Hlk156212890][bookmark: _Hlk116656272]4.x Sending frequency response of captured Metadata-assisted Spatial Audio

[bookmark: _Toc532295028][bookmark: _Toc151064806]4.x.x Definition
Sending frequency response of MASA capture is defined as a ratio of the sound pressure magnitude spectrum of the DUT’s transport channels ():  and a reference diffuse field sound pressure spectrum . Letter  denotes transport channel number. This means, for each MASA transport channel a sending frequency response is measured:
 .

[bookmark: _Toc532295029][bookmark: _Toc151064807]4.x.x Test conditions
Free-field propagation conditions
-	The test environment shall contain a free-field volume, wherein free-field sound propagation conditions shall be observed. 
-	The free-field sound propagation conditions shall be observed down to a frequency of 200Hz.
[Test environment noise floor]
[Editor’s note: The test environment noise floor may not have to specified in this clause. Likely, a general clause for the whole specification is sufficient.]

Loudspeaker array 
A loudspeaker array comprising L loudspeakers located at a set of predefined directions (ii i=1,...,L , from the geometric center of the loudspeaker array shall be used. The loudspeaker array can be realized with an arc loudspeaker array comprising the elevated positions and turntable.
[tbd]
[bookmark: _Toc532295030]
4.x.x Measurement for metadata-assisted spatial audio
Reference Spectrum measurement
Measurement is done as in TS 26.260 sub-clause 4.1.1.2.4.2 with the predefined loudspeaker positions and [pink noise] stimulus.

Estimated Spectrum  
a) The UE under test is connected to a test system composed of a 3GPP wireless system simulator and reference client with an IVAS session established with MASA EXT output. The codec shall be operated with metadata-assisted spatial audio input format at [512] kbit/s. The audio input format and bitrate shall be reported. The decoder/renderer option shall be MASA EXT.
b)	The capture device under test is mounted in the free-field volume such that its geometric center coincides with the geometric center of free-field volume and the geometric center of the loudspeaker array.
Repeat steps c-d) for each loudspeaker position (ii i=1,...,L:
c)	A pink noise signal is played over the loudspeaker. The noise signals shall be identical to the signals used for the reference spectrum measurement.
d)	The response at the geometric center of the loudspeaker array  is measured for each loudspeaker position. 
e)	The magnitude spectrum of the estimated sound pressure for each decoded MASA EXT transport channel , , is calculated for the 1/12th octave intervals as given by the R40 series of preferred numbers in [6].

Calculation of send frequency response for scene-based audio
The send frequency response for metadata-assisted spatial audio, Gk(f), is calculated as  .
]


4. Conclusion
The required measurement modifications for assessing the sending frequency sensitivity/characteristics of MASA capture are presented in the document. The section 3 is proposed to be included into the ATIAS-1 Permanent document [1].
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