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1 Abstract
This contribution reports on the second set of measurements performed on Handsets featuring Non-Traditional Earpieces (HaNTE) at Laboratory 1. Measurements were performed according to the plan for data collection proposed in [1], though some measurement issues as reported by Laboratories 2, 3, and 4 necessitated for some modifications [2] [3] [4], of which a summary of aggregated results was provided in a report [5]. Due to the addition of such measurement changes, it was agreed for Laboratory 1 to perform a second set of measurements before aggregating its data into the round robin results.

2 Experimental Setup
2.1 Devices
Seven HaNTE devices and one device with a traditional earpiece (non-HaNTE) were used in the round robin measurements. The measurement steps outlined in [1] were performed using automated software provided by HEAD Acoustics to reduce measurement time. This test suite included a volume setting process that automatically adjusted the voice call volume to a nominal receive loudness rating (RLR) for each device under test (DUT). However, it was noted that different laboratories’ data were collected using different volume settings.
It was proposed by Laboratory 2 that the data be collected by manually setting the volume. Laboratory 1 used the same manual volume settings in the present measurement, as per the table provided below:
	DUT
	MAX
	NOM

	DUT1
	7
	4

	DUT2
	7
	6

	DUT3
	14
	6

	DUT4
	14
	7

	DUT5
	6
	2

	DUT6
	10
	6

	DUT7
	5
	1

	DUT8
	15
	6



It is worth noting that several DUTs had cracked screens by the time they were returned to Laboratory 1, and it was unknown at which point the screens were damaged. It is presumed that the damages had arisen from the difficulty in mounting some of the handsets, particularly DUT 6 on HATS H. From an informal comparison of [5], there was no drastic difference between the results from DUTs with the reported damage and those without damage, though the results of DUT 6 should be met with scrutiny.

2.2 Test Plan
No changes have been made to the test plan outline as summarized most recently in [5]. The test plan is given briefly as follows:
a) Receive Loudness Rating (RLR) and Frequency Response (RFR) – NOM and MAX
b) MOS Quality of Speech – NOM
c) Privacy at angles {0°, 45°, 90°, 135°, 180°} from front
d) Robustness with differences in ECRP position
e) Robustness with different mounting positions
2.3 Test Apparatus
All DUTs were evaluated on two head-and-torso simulators (HATS) that conform to ITU-T P.58 [6], using mounting equipment according to ITU-T P.64 [7]. Because HaNTE devices operate by principle of exciting the display with a strongly-coupled transducer, it was of important note to ensure that any mechanical loading of the display platen be kept consistent across all laboratories. Because all eight devices were of the same flat-style form factor, it was decided that the alternative handset position be used, which alters the B axis by an offset of ΔB=-5° as described in P.64, Annex D [7].
Laboratories also reported difficulty in obtaining a consistent fit when using different handset mounting positions in the robustness portion of the measurements. To ensure that the forks did not make unwanted contact with the HATS cheek or buttons on the side of the DUT, a positioning strategy was proposed by Laboratory 2 and adopted by 3 and 4 to place the fork as close as possible to the top, middle, and bottom of the handset, which corresponds with fork positions #1, #2, and #3 respectively. Any collisions with the HATS or handset buttons for position #2 (middle) are usually addressed by moving the fork closer to the bottom of the device (+ye direction).
With the modifications above, it was ensured that the only mechanical load in direct contact with the HaNTE devices comes from the contact with the pinna of the ear simulators, and that the measured handset application force (+xe direction) accurately describes the force of the load.
2.4 Test Facilities
When comparing results between laboratories for the privacy measurement, consistent level differences were observed across laboratories independent of DUT. From discussion, these differences can be attributed to A/D quantization noise and the idle noise floor of the room in which these measurements were taken. The A-weighted noise floor figure for each laboratory are given in the table below with the addition of Laboratory 1.

	
	Level [dBSPL (A)]
	Comment

	Lab 1
	~14
	

	Lab 2
	~42
	Mainly quantization noise due to 16-bit usage and too high A/D conversion settings

	Lab 3
	~21
	

	Lab 4
	~15
	




3 Results
3.1 Wideband Objective listening speech quality MOS-LQO in receive direction (nom)

	
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	4128C
	3.1
	3.3
	3.8
	3.4
	3.6
	2.9
	3.2
	3.0

	HMS II.3
	3.1
	3.1
	3.9
	3.0
	3.4
	3.0
	3.3
	2.9



3.2 Wideband Objective listening speech quality MOS-LQO in receive direction (max)

	
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	4128C
	2.7
	3.0
	3.6
	3.4
	3.6
	2.7
	3.0
	2.9

	HMS II.3
	2.7
	3.0
	3.6
	3.6
	3.4
	2.9
	2.8
	2.9





3.3 Privacy in Receive Direction (max volume RLR)

Angle A
	HMS II.3
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	Mic
	34.10
	38.17
	33.13
	27.24
	28.01
	37.10
	32.74
	32.24

	DUT
	-7.44
	-3.51
	-11.28
	-11.48
	-6.99
	-4.84
	-8.33
	-5.88

	Delta
	41.54
	41.68
	44.41
	38.72
	35.00
	41.94
	41.07
	38.12

	4128C
	
	
	
	
	
	
	
	

	Mic
	36.54
	35.99
	32.88
	26.70
	27.29
	36.85
	31.11
	32.92

	DUT
	-4.21
	-2.25
	-9.39
	-10.03
	-8.75
	-4.16
	-6.40
	-4.87

	Delta
	40.75
	38.24
	42.27
	36.73
	36.04
	41.00
	37.51
	37.79



Angle B
	HMS II.3
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	Mic
	31.26
	35.15
	29.05
	22.85
	23.27
	33.24
	29.87
	29.43

	DUT
	-7.46
	-3.52
	-11.32
	-11.43
	-7.05
	-4.88
	-8.29
	-5.82

	Delta
	38.72
	38.67
	40.37
	34.28
	30.32
	38.12
	38.16
	35.25

	4128C
	
	
	
	
	
	
	
	

	Mic
	33.39
	33.84
	29.25
	23.58
	23.90
	33.24
	27.14
	30.05

	DUT
	-4.23
	-2.24
	-9.36
	-10.14
	-8.76
	-4.13
	-6.40
	-4.89

	Delta
	37.62
	36.08
	38.61
	33.72
	32.66
	37.37
	33.54
	34.94



Angle C
	HMS II.3
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	Mic
	27.99
	31.45
	26.70
	20.78
	20.99
	29.47
	27.50
	26.85

	DUT
	-7.28
	-3.43
	-11.16
	-11.51
	-7.06
	-4.82
	-8.38
	-5.88

	Delta
	35.27
	34.88
	37.86
	32.29
	28.05
	34.29
	35.88
	32.73

	4128C
	
	
	
	
	
	
	
	

	Mic
	30.09
	31.51
	26.80
	21.44
	21.91
	29.63
	24.60
	28.23

	DUT
	-4.24
	-2.21
	-9.40
	-10.10
	-8.85
	-4.02
	-6.32
	-4.89

	Delta
	34.33
	33.72
	36.20
	31.54
	30.76
	33.65
	30.92
	33.12



Angle D
	HMS II.3
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	Mic
	29.70
	33.89
	28.69
	25.39
	23.07
	31.51
	29.09
	29.20

	DUT
	-7.16
	-3.28
	-11.22
	-11.38
	-6.99
	-4.84
	-8.30
	-5.74

	Delta
	36.86
	37.17
	39.91
	36.77
	30.06
	36.35
	37.39
	34.94

	4128C
	
	
	
	
	
	
	
	

	Mic
	28.12
	26.01
	25.88
	22.15
	22.95
	29.36
	24.19
	27.97

	DUT
	-4.16
	-2.19
	-9.41
	-10.05
	-8.68
	-4.11
	-6.38
	-4.78

	Delta
	32.28
	28.20
	35.29
	32.20
	31.63
	33.47
	30.57
	32.75



Angle E
	HMS II.3
	Device 1
	Device 2
	Device 3
	Device 4
	Device 5
	Device 6
	Device 7
	Device 8

	Mic
	34.37
	34.11
	33.23
	28.84
	26.16
	30.98
	32.53
	33.24

	DUT
	-7.23
	-3.25
	-11.21
	-11.44
	-7.03
	-4.39
	-8.38
	-5.79

	Delta
	41.60
	37.36
	44.44
	40.28
	33.19
	35.37
	40.91
	39.03

	4128C
	
	
	
	
	
	
	
	

	Mic
	32.08
	32.09
	29.25
	26.20
	25.65
	29.23
	23.57
	33.80

	DUT
	-4.06
	-2.04
	-9.27
	-10.07
	-8.76
	-3.88
	-6.25
	-4.77

	Delta
	36.14
	34.13
	38.52
	36.27
	34.41
	33.11
	29.82
	38.57



3.4 Wideband Receive Frequency Response Robustness to Holding Position (nom)
Robustness – Device 1 – HMS II.3
[image: ]
Robustness – Device 1 – BKSV 4128C
[image: ]
Robustness – Device 2 – HMS II.3
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Robustness – Device 2 – 4128C
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Robustness – Device 3 – HMS II.3
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Robustness – Device 3 – 4128C
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Robustness – Device 4 – HMS II.3
[image: ]
Robustness – Device 4 – 4128C
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Robustness – Device 5 – HMS II.3
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Robustness – Device 5 – 4128C
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Robustness – Device 6 – HMS II.3
[image: ]
Robustness – Device 6 – 4128C
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Robustness – Device 7 – HMS II.3
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Robustness – Device 7 – 4128C
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Robustness – Device 8 – HMS II.3
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Robustness – Device 8 – 4128C
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3.5 Wideband Receive Frequency Response Robustness to Fork Holding Positions
Robustness to fork positions – Device 1 – HMS II.3
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Robustness to fork positions – Device 1 – 4128C
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Robustness to fork positions – Device 2 – HMS II.3
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Robustness to fork positions – Device 2 – 4128C
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Robustness to fork positions – Device 3 – HMS II.3
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Robustness to fork positions – Device 3 – 4128C
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Robustness to fork positions – Device 4 – HMS II.3
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Robustness to fork positions – Device 4 – 4128C
[image: ]


Robustness to fork positions – Device 5 – HMS II.3
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Robustness to fork positions – Device 5 – 4128C
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Robustness to fork positions – Device 6 – HMS II.3
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Robustness to fork positions – Device 6 – 4128C
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Robustness to fork positions – Device 7 – HMS II.3
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Robustness to fork positions – Device 7 – 4128C
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Robustness to fork positions – Device 8 – HMS II.3
[image: ]
Robustness to fork positions – Device 8 – 4128C
[image: ]
NOTE: The frequency response plots shown are for 1/3rd octave analysis and short speech sequences. Additonal results were obtained for 1/12th octave analysis and long speech sequence (not shown in this report).
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