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1. Introduction
In S4-151041, section 2.1.1, the source noted the high tolerance for the diffuse-field correction in ITU-T P.58 and raised the issue of its potential impact to setting requirements. In order to further investigate the issue, the source performed measurements with the same positioning of a device on two different HATS: B&K Type 4128C and HEAD Acoustics HMS II.3. This contribution compares the results.
2. Experimental Method
2.1. Devices

The results presented are based on a commercial handset UE that employs a typical small/thin receiver used in modern smartphones, designed to meet 3GPP NB/WB specifications.
2.2. Speech material

The test signal used for all measurements was the British-English single talk sequence described in ITU-T Recommendation P.501, according to the procedure from 3GPP TS 26.131 [3], clause 9.4.2.

2.3. Recording method

The test signal level was played through an Audio Precision APX555, connected to a B&K amplifier, driving the earpiece at an active speech level of -15dBV. Two recording steps were performed

In the first step, the UE was mounted on a B&K 4128C HATS at different positions, and the signal at DRP was recorded with the Audio Precision unit, operating at 16bit resolution and 48kHz sampling rate.

In the second step, the UE was mounted on a HEAD Acoustics HMS II.3 at different positions, matching the positions of the first step, and the signal at DRP was recorded with the Audio Precision unit, operating at 16bit resolution and 48kHz sampling rate.
2.4. Handset positioning

2.4.1. Variations in positioning
In order to understand the variation in response for typical holding positions, 6 different placements of the handset UE on HATS. For each placement, measurements were conducted on both B&K Type 4128C and HEAD Acoustics HMS II.3. The test protocol was such that, between each different measurement, the handset UE was removed completely from the handset positioner and then mounted again with the new positioning settings.

The positioning used for both vendors of HATS is described in Table 1:
Table 1 - Positioning setting used for B&K and HEAD Acoustics HATS

	 
	Angle Settings

	Measurement
	a
	b
	c
	d
	e
	f

	 A [deg]
	0
	10
	0
	0
	0
	-10

	 B [deg]
	0
	0
	5
	0
	0
	0

	 C [deg]
	5
	5
	5
	5
	5
	5

	 
	ym axis

	Measurement
	a
	b
	c
	d
	e
	f

	Application Force [N]
	8
	8
	8
	8
	8
	8

	 
	MECRP

	Measurement
	a
	b
	c
	d
	e
	f

	Distance from actual ECRP

	Ye [mm]
	0
	0
	0
	-5
	0
	0

	Ze [mm]
	0
	0
	0
	0
	-5
	0


2.5.  Data Treatment

The energy in each 1/3rd octave band of the HMS II.3 recording, is referred to the energy of the B&K Type 4128C recording in the corresponding 1/3rd octave band.
3. Results
The difference between the recorded energy spectrums between the two different HATS is shown on Figure 1 for each of the 6 measurement positions. 

[image: image1]
4. Analysis
While the differences in energy are generally within what can be expected from the tolerances specified in ITU-T P.58, the differences in the 2000Hz frequency bin can be as high as 5dB (after normalization), which is outside the tolerance specified in ITU-T P.58. 
It must be considered that Table 3 in ITU-T P.58 refers to the sound pick-up tolerance of the HATS with an open ear canal, whereas in typical handset testing, the ear canal is blocked. This can have further effects on the expected tolerance.
Additionally, it is noted that an averaging approach (i.e. to average out multiple measurements) would not help with this problem since a bias shape is consistently present between all test positions.
The difference between the measurements is simply too large to be added to the mask at this time. Until ITU-T can further specify a reduced tolerance for HATS, it would be wise to have the HATS model being specified in the test report.

5. Proposal
The source proposes that the HATS model used for verifying compliance to 26.131 shall be specified in the test report.
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