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1. Introduction
In the [1], the test method for assessing the UE directivity with virtual microphones derived from decoded FOA signal was proposed. As a continuation, an applicability of the aforesaid test method was evaluated in [2]. In order to evaluate further the feasibility of the test, a more thoroughly defined test method is presented in this document. In addition to the original assessment  from derived virtual microphone signals from decoded FOA signal, the additional method utilizing decoded multichannel output is presented. 

2. Test method
The following proposal is formulated based on the previously proposed “Directivity test of FOA using virtual microphone”. In addition to the initial proposal where the level differences of virtual microphones derived from FOA output are assessed, the test could be performed from decoded Multichannel output. 
In practice, the measurement setup would be identical for both methods, but additionally the level difference assessment can be done between the channels of decoded multichannel output. With the multichannel approach, the output channels can be considered as realizations of virtual microphones pointing towards the loudspeaker positions of configured multichannel output. Essentially, the decoded multichannel based measurement would be similar as the proposed “5.5 Receiving with channel-based coding and loudspeaker rendering: channel order” test method in [3], but for sending side capture characterization.
2.1 Loudspeaker positions
The loudspeaker positions that would comply with both of the aforementioned measurement methods would be then for horizontal plane:
Table 1: Location of loudspeakers 
	i
	qi [Ieg]
	fi [deg]

	1
	0
	30

	2
	0
	-30

	3
	0
	0

	4
	0
	135

	5
	0
	-135

	6
	0
	90

	7
	0
	-90






2.2 Measurement from decoded FOA signal
Measurement steps according to the previously presented evaluation [2]:
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 FOA output. The encoder shall be operated with scene-based audio or 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 FOA.
b) A [noise/speech] test signal is played over a loudspeaker at position . 
Editor’s note:	The impact of codec on the test signal needs to be verified before performing the measurements.
c)	The output of each FOA output component (W, Y, Z, X) is captured.
d)	Virtual microphone signals are deriver according to the Annex X.
e)	The levels, averaged over the whole duration, are calculated for each deriver virtual microphone signal.
f)	The level differences between each derived virtual microphone signals are calculated

Annex X
Virtual microphones in horizontal plane for  and directions are derived with the equations below:


[Editor’s note:  corresponds to the loudspeaker position , and  to the other assessed directions. In practice  could point towards other loudspeaker positions, or it can be rotated along the circle.]
For deriving virtual microphones with elevation and for hoa is ffs.

2.3 Measurement from decoded MC signal
The measurement steps for multichannel approach:
The following procedure shall be used:
1. 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 7.1+4 multichannel output. The encoder shall be operated with scene-based audio or 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 7.1+4 multichannel.
1. A [noise/speech] test signal is played over a loudspeaker at position . 
Editor’s note:	The impact of codec on the test signal needs to be verified before performing the measurements.
c)	The output of each multichannel output channel (1, 2, …,12) is captured.
d)	The levels, averaged over the whole duration, are calculated for each decoded output channel
e)	The level differences between each decoded output channel are calculated



3. Conclusion
The further defined test methods for assessing the capture directivity utilizing virtual microphones   from decoded FOA and multichannel signals (section 2) are proposed to be documented in the ATIAS-1 Pdoc [3]. The source sees that thoroughly defined test procedure should help for further evaluation regarding the feasibility of the test method.
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