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1 Introduction

UEs supporting handset mode communication without a traditional earpiece to produce sound are available in the market, and the HaNTE work item has been launched to update TS 26.131 and 26.132 to allow for their testing [1]. As part of the HaNTE work, it has been agreed to conduct a round-robin testing of HaNTE devices, with 4 participating labs, to assess inter-lab repeatability and reproducibility [2].
This contribution provides the preliminary report on round-robin tests conducted in Lab 3 (Orange), noting that previous reports from Labs 1 and 2 (Qualcomm and HEAD acoustics) can be found respectively in [3, 4].

2 Experimental conditions

The round robin test followed the latest version of the test plan defined in [2], with few exceptions that detailed below (in italics) because they are relevant for a subsequent global analysis of test results. 
· Test lab:
Tests have conducted at Orange Labs facilities located in Lannion, France. The test room (of dimensions 5m x 3.67 m) is semi anechoic and routinely used for mobile phone certification.
· Test scripts and sequences
Testing scripts were kindly provided by HEAD acoustics. Both long and short sequences were used, except in some specific cases detailed in the result section.
· DUTs:
All 8 DUTs have been tested.
For DUT3, the selected nominal level (Max-6) were different from the one used in Lab 2.
For DUT5, the boost mode has not been selected (which is the same setting as Lab 2).
For DUT6:
· As reported in [3], one device (DUT6) is ‘slippery’ and could easily fall during measurement. The same behaviour was observed in lab 3 and the device got some minor glass damage after falling on the floor in the test room; this should not affect test results however care should be taken to detect any impact on test results when merging and comparing results from all labs. 
· Because positioning was very unstable, especially on HATS HMS II.3, no test was performed for DUT 6 on HATS HMS II.3.
 
· HATS:
The test plan in [2] is defined in a generic way with regards to HATS model. Two HATS model were used to perform tests in Lab 3: Type 4128C HATS from Bruel & Kjaer and HMS II.3 HATS and Type 3.3 pinna. However, the following limitations should be emphasized:
· With HATS B&K 4128 all tests were performed, except the optional use of long sequences for “robustness”
· With HATS HMS II.3, only default RLR+frequency response and speech quality were measured.

· Details on setup:
CMU200 version 5.20
MFE VI.1 firmware version 2.4
ACQUA version 4.0.200
· Time schedule and overall test time:
DUTs were received from lab 2 at the end of December 2020; pre-tests (not reported here) were conducted in end of December of 2021 to get familiar with the setup and test plan. The actual round-robin test was done in Week 1 of 2021. DUTs were sent to Lab 4 after finalizing experiments. The overall test time was about ½ day per DUT.

3 Test results 

We provide in this section a summary of test results for Lab 3. Note that the raw data (in the form of an ACQUA database) have been shared with HEAD acoustics for a global analysis. 
3.1 Test A: Objective listening speech quality MOS-LQO in receive direction

The measured P.863 scores at maximum and nominal volume settings are shown in Table 1.
[bookmark: _Ref53675428]Table 1: P.863 results for MAX and NOM settings
	
	MAX [MOS]
	NOM [MOS]

	DUT1
	3.3
	2.9

	DUT2
	3.0
	2.9

	DUT3
	3.8
	3.3

	DUT4
	3.6
	3.3

	DUT5
	3.6
	3.5

	DUT6
	2.8
	1.2

	DUT7
	3.2
	3.0

	DUT8
	3.0
	2.9



In the following plots, the green curve represents (receive) frequency response data collected at nominal volume with the 4128C HATS (dark red) and HMS II.3 (light red) with short sentences. Curves corresponding to maximum volume are not shown for the sake of concision.
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DUT6 (only 4128C – see reason for skipping HMS II.3 in section 2):
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3.2 Test B: Privacy in Receive Direction (max volume RLR)

Privacy results do not vary significantly as a function of the angle (A to E).

Table 2: Privacy results.
Angle A
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	Mic
	24.72
	24.82
	24.74
	22.52
	22.71
	23.55
	24.39
	24.58

	DUT
	-7.88
	-4.00
	-10.57
	-12.85
	-3.23
	-9.51
	-8.38
	-6.69

	Delta
	32.60
	28.82
	35.31
	35.37
	25.94
	33.06
	32.77
	31.27



Angle B
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	Mic
	23.64
	24.65
	23.58
	20.85
	20.48
	21.48
	22.97
	23.89

	DUT
	-7.88
	-4.21
	-10.39
	-12.63
	-9.15
	-9.61
	-8.45
	-6.68

	Delta
	31.52
	28.86
	33.97
	33.48
	29.63
	31.09
	31.42
	30.57



Angle C
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	Mic
	22.02
	23.61
	22.48
	19.54
	19.12
	20.14
	21.11
	23.28

	DUT
	-7.91
	-4.11
	-10.41
	-12.93
	-9.12
	-10.08
	-8.42
	-6.63

	Delta
	29.93
	27.72
	32.89
	32.47
	28.24
	30.22
	29.53
	29.91



Angle D
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	Mic
	21.53
	23.11
	22.33
	20.68
	19.76
	21.56
	21.43
	22.44

	DUT
	-7.88
	-4.15
	-10.11
	-12.64
	-9.15
	-9.49
	-8.40
	-8.20

	Delta
	29.41
	27.26
	32.44
	33.32
	28.91
	31.05
	29.83
	30.64



Angle E
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	Mic
	24.16
	23,63
	23.57
	22.76
	21.25
	22.80
	21.01
	25.11

	DUT
	-7.57
	-4,05
	-10.48
	-12.90
	-9.16
	-9.05
	-8.14
	-6.69

	Delta
	31,73
	27,68
	34,05
	35,66
	30,41
	31,85
	29,15
	31,8



In addition to the required privacy tests, some extra tests were performed to evaluate the “room idle noise” level. The extra tests focused on only one position (E) assuming that the related quantity is equivalent for angles A to E. The privacy measurement was repeated with the DUT having no active call. The corresponding raw data may be shared if relevant for global analysis.

Table 3: Extra privacy results.
Extra Angle E (room idle noise)
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	Mic (no call)
	25.61
	25.83
	25.54
	25.57
	25.54
	25.56
	25.52
	25.70

	DUT
	59.89
	59.61
	59.17
	59.43
	59.26
	59.33
	59.91
	59.76

	Delta
	-34.28
	-33.78
	-33.63
	-33.86
	-33.72
	-33.77
	-34.39
	-34.06

	Mic-Mic(no call)
	-1.45
	-2.2
	-1.97
	-2.81
	-4.29
	-2.76
	-4.51
	-0.59



It may be worth investigating whether the data on “room idle noise” in Table 3 bits can be used to interpret the relevance of the privacy test method.

It should be noted that the actual acoustic level at maximum volume control was quite different across DUTs. Therefore, the information RLRmax (equivalent to the in-call ‘Mic’ results in Table 2) shown in Table 4 is important when trying to intrerpret privacy results.

Table 4: RLRmax (at maximum volume control) with short sequences.
	4128C
	DUT1
	DUT2
	DUT3
	DUT4
	DUT5
	DUT6
	DUT7
	DUT8

	RLR
	-7.52
	-4.08
	-10.24
	-12.62
	-9.15
	-10.78
	-8.45
	-6.79




3.3 Test C: Receive Frequency Response Robustness to Holding Position (Wideband)

3.3.1 Robustness versus shift position

Tests were conducted at nominal level for 5 mandatory positions (long and short sequences) and 4 optional positions (only short sequences)



DUT1
[image: ]

DUT 2
[image: ]



	
DUT 3
[image: ]

DUT 4
[image: ]


DUT 5
[image: ]


DUT 6
[image: ]


DUT 7
[image: ]

DUT 8
[image: ]


3.3.2 Robustness versus forks position

Tests were conducted at nominal with both long and short sequences.
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4 Discussion

We also suggest discussing the following points:
· MECRP:
For some HaNTE devices, Lab 3 has access to the manufacturer-specified ECRP. It should be  noted that the common “MECRP” and positioning (e.g. angles, forks) used in the round robin test deviated slightly from typical manufacturer settings. Caution should therefore be used when trying to compare too strictly results used real certification to compare against requirements in TS 26.131.
· Out of band energy
Spectrograms at nominal and maximum volume settings are provided in Annex A to provide evidence of potential out-of-band energy issues. This extra data is provided for discussion.
· Clipping issues at maximum volume
Some transient clipping (isolated in time) was observed for DUT6 in the speech quality test. These issues should be taken into account when interpreting results.
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Annex A: Out-of-band energy characterization
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