[bookmark: _Toc132734057]3GPP TSG-SA4#124 Meeting 	Tdoc < S4-230882 >
22-26 May 2023 ,Berlin


Title:	Spatial perception test for stereo UE harmonization

Source:	Beijing Xiaomi Mobile Software Co., Ltd

Document for:	Discussion &Agreement

Agenda Item:	7.6

1. Introduction
In the previous Audio SWG telco, a discussion about harmonization of various test method proposals was raised up. This proposal is a harmonized version of test method for spatial perception for stereo [1], and the clause 2 is proposed to be included ATIAS-1 permanent document [2]. 


2. Proposal
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Spatial perception test for stereo UE in ATIAS 
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interchannel level difference
	The interchannel level difference is the sound level of the left channel minus the right channel. 

interchannel time difference
	The interchannel time difference is the times-of-arrival of the sounds of the left channel minus the right channel.

[Editor’s Note: If other parameters like subband signal, SNR, etc., need to be considered is TBD. Since the actual performance of stereo UE hasn’t been confirmed.]

Central direction:
 	To create a central direction, the left and right channels usually have the same or similar signals. 
The central direction range is TBD
The requirement of a central direction is TBD

Left\Right direction:
	The left and right channels should have sufficient difference to make sound images located on the left or right. If the sound source comes from the left direction, the interchannel time difference<0 and\or interchannel level difference >0 in general and vice versa.
The left and right range is TBD
The requirement of left and right direction is TBD

[Editor’s Note: The method to calculate the stereo sound image is TBD.]

[bookmark: _Toc532295029]Test conditions
[bookmark: _Hlk135148210]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 signal
	Refer to TS 26.132 clause 7.10. 
[Editor’s Note:  The influence of processing like echo cancel on stereo audio is still unclear. It should be careful about the differences caused by processing.]

Sound source
	HAT and coaxial loudspeaker.
[Editor’s Note: Since the UE is most used for speech service, and avoid phase different cause by x-way loudspeaker.]

Setup for terminals
The setup is referred to TS 26.260 and TS 26.132[2-3]. Including the POI, reference point, etc.
Where the manufacturer gives conditions of use, these will apply for testing. If the manufacturer gives no other requirement, the DUT will be positioned according the reference usage of hand-held hands-free UE in TS 26.132 describing in the following block:
If HATS measurement equipment is used, it shall be configured to the hand-held hands-free UE according to figure 4. The HATS should be positioned so that the HATS Reference Point is at a distance dHF from the centre point of the visual display of the Mobile Station. The distance dHF is specified by the manufacturer. A vertical angle HF may be specified by the manufacturer. Where it is not specified, the nominal distance dHF shall be 42 cm and HF shall be 0º.
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Measurement points:
Figure 2: Block diagram for measurement points [image: Diagram

Description automatically generated]

[Editor’s Note: The test should represent what sound the user will get. Hence, the test operator doesn't need to calibrate the DUT. The result should include all the deviations between components in one device (like the sensitivity difference between a microphone array used in DUT) and deviations between different manufactured batches.]

Measurement method
a) The UE device under test is mounted in the free-field volume such that its reference point is on the axis of the sound source.
Repeat steps b-c) with an azimuth angular resolution of N degrees for every possible usage range (at least cover the visual range):
b) The sound source pointed directly toward the reference point of the DUT, measuring the impulse response of DUT on the α degree from the reference line (minus for left).
c) Change the angle between sound source and DUT.



Delay Measurement Methodologies
	Refer to TS 26.132 clause 7.10.

Calculate interchannel time difference and interchannel level difference:



]
[bookmark: _Toc130152515][bookmark: _Toc130155991][bookmark: _Toc132734063]References
[1]	S4-230189: Add the spatial perception test for stereo UE in ATIAS, Xiaomi
[2]	draft_S4-230645_ATIAS_Pdoc_v0.3.0

image1.jpeg
dHF

|
y
A

HATS 1
Reference I Normal vector
Point | from front of phone





image2.png
Capturs devics under test.

Path for messuramsnts





