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1. Introduction
In the ATIAS-1 permanent document [1], methods for assessing directional and diffuse frequency response characteristics of a Scene-Based audio (SBA) capture and diffuse frequency response characteristics of a Metadata-assisted spatial audio (MASA) capture for sending direction are proposed. In this contribution, a test method for covering also the directional scenarios with MASA capture is presented. Test method is mainly based on similar approaches as proposed in [2].
2. Discussion
In the previously proposed test method for assessing sending frequency response of MASA capture, a format specific method approach on calculating the assessed spectrum for each MASA transport channel was proposed. When assessing the directional frequency response, similarly the magnitude spectrums should be calculated for each MASA transport channel.
Regarding the utilized loudspeaker setup, e.g., a small subset of what was proposed in [2] can be applied as the test setup. Furthermore, the number of measured loudspeaker positions should be kept rather small to maintain test feasibility. In addition, the utilized loudspeaker positions for the measurements may depend on device capture capabilities or UE type, e.g., with devices that are intended only for frontal capture, the loudspeakers should be placed in front of the device.  As the discussion on the variety of current loudspeaker setup proposals is ongoing, the exact loudspeaker positions are still left open, and alignment is expected once the applicable setups are decided. 
While the pink noise was previously proposed for the test signal for measuring the sending diffuse frequency response, some concerns have been raised regarding the noise suppression / signal processing behavior. For assessing the directional frequency characteristics, the applied test signal could be British-English single talk sequence described in ITU-T Recommendation P.501 [3].  However, this would not allow using the same measurements as with diffuse frequency response. 

3. Proposal
Based on the aforesaid observation, the initial test method proposal for assessing the sending directional response of capture Metadata-assisted spatial audio is presented below:
[
4.x.x		Sending directional response of captured Metadata-assisted spatial audio

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

4.x.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 [sub-set (TBD) of] loudspeaker array defined in [sub-clause 4.1.2.2] comprising L loudspeakers, 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. 

4.x.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 for each predefined loudspeaker positions, free-field microphone pointing towards the sound source, and [a pink noise/speech] signal.

Estimated Spectrum  
For each loudspeaker position (qi, fi), i=1,...,L, the following procedure shall be used:
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. [Editor’s note: Reference to a suitable common clause]
b)    The UE is mounted in the free-field volume such that its geometric center coincides with the geometric center of the loudspeaker array.
c)	The [pink noise/speech] signal is played over the loudspeaker. The [noise/speech] signal shall be identical to the signals used for the reference spectrum measurement.
d)	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 directional frequency response for metadata-assisted spatial audio
The directional send frequency response for metadata-assisted spatial audio, Gk(f), is calculated as  .
]


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