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Introduction
As a response to an outgoing liaison statement [1], the committee CTIA Audio Working Group kindly provided four mobile phones for the round robin test conducted within the study item FS_ANTeM. In return, this group kindly asked for several additional measurements to collect during the tests. These were addressed in the latest version of the test plan [2]. While the focus of FS_ANTeM was on ambient noise at the sending side (evaluation of noise reduction capabilities), the additional measurements also included recordings in silence and in receive direction.
This contribution provides results of all available additional measurement for all devices.
Devices
The devices according to Table 1 were available for testing. In addition to the test plan, one more device was tested in some of the labs.
[bookmark: _Ref29542972][bookmark: _Ref29542968]Table 1: Devices for round robin test
	Device ID
	Manufacturer
	Year
	VoLTE possible
	Test in NB
	Test in WB
	Test in SWB

	DUT 02
	A
	2018
	Yes (only for EVS- SWB)
	Yes
	Yes
	Yes

	DUT 03
	B
	2018
	Yes
	Yes
	Yes
	Yes

	DUT 08
	C
	2015
	No
	Yes
	Yes
	No

	DUT 09
	D
	2012
	No
	Yes
	Yes
	No

	DUT 10
	E
	2014
	No
	Yes
	Yes
	No

	DUT 05[footnoteRef:1] [1:  This device was kindly provided by CTIA SWG Audio.] 

	F
	2018
	Yes
	Yes
	Yes
	Yes

	DUT 041
	F
	2017
	Yes
	Yes
	Yes
	Yes

	DUT 071
	G
	2018
	Yes
	Yes
	Yes
	Yes

	DUT 061
	H
	2018
	Yes
	Yes
	Yes
	Yes

	DUT 39
	I
	2017
	Yes (not for EVS- SWB)
	Yes
	Yes
	No



Four out of these ten devices could not be evaluated in SWB mode due to several reasons (at least in conjunction with test equipment):
-	DUT 09 and 10 do not provide LTE functionality (no VoLTE possible).
-	DUT 08 offers VoLTE calls in the settings, but none of the codecs worked.
-	DUT 39 supports VoLTE calls, but EVS-SWB codec seems not available at all.

Measurement Results
Overview
For each type of measurement, one single value per device, room and bandwidth mode is provided. Possible passes/fails are evaluated according to performance requirements as specified in TS 26.131 [3].
Not all labs/measurement rooms tested all devices in all bandwidth modes. In this case, corresponding fields are left empty. Average and standard deviation across rooms are calculated only over available data.
NOTE 1:	In the analysis of the round robin test results it was figured out that Room#5 had issues with the measurement equipment. Results for this room (especially in sending direction) have to be interpreted with care.
Narrowband mode (NB)
Sending Direction
Sending Loudness Rating
The measurement of the sending loudness rating (SLR) was conducted according to clause 7.2.2.1 of TS 26.132 [4]. Results for all rooms and devices are shown in Table 2. The corresponding performance requirement of clause 5.2.2 in TS 26.131 [3] (SLR shall be between 5.0 dB and 11.0 dB) was evaluated as a pass/fail criterion for each device and room.

[bookmark: _Ref30084834]Table 2: Results (SND) for SLR in NB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	9.91
	7.40
	8.72
	8.78
	5.87
	7.66
	8.06
	1.40
	6
	0

	DUT 03
	8.26
	6.22
	7.01
	8.30
	3.92
	6.45
	6.69
	1.62
	5
	1

	DUT 04
	7.64
	5.67
	6.64
	7.61
	2.56
	
	6.02
	2.10
	4
	1

	DUT 05
	6.36
	4.15
	5.42
	6.43
	3.00
	
	5.07
	1.48
	3
	2

	DUT 06
	11.98
	7.75
	10.65
	11.39
	7.56
	
	9.86
	2.08
	3
	2

	DUT 07
	9.46
	7.64
	8.55
	9.15
	4.85
	
	7.93
	1.86
	4
	1

	DUT 08
	8.98
	8.30
	8.65
	8.57
	8.08
	
	8.52
	0.34
	5
	0

	DUT 09
	12.54
	9.86
	10.86
	12.45
	7.75
	
	10.69
	1.99
	3
	2

	DUT 10
	17.09
	13.73
	16.28
	16.13
	12.99
	
	15.24
	1.77
	0
	5

	DUT 39
	6.98
	5.33
	5.70
	6.60
	
	
	6.15
	0.77
	4
	0



Sending Frequency Response
The measurement of the sending frequency response (SFR) was conducted according to clause 7.4.1 of TS 26.132 [4]. The corresponding performance requirement of clause 5.4.1 in TS 26.131 [3] in the form of a tolerance mask was evaluated as a pass/fail criterion for each device and room. In case the tolerance mask is met, the smallest difference between frequency response and mask is reported (positive dB value). If the tolerance mask is violated, the largest difference between frequency response and mask is reported (negative dB value). Results for all rooms and devices are shown in Table 3.
[bookmark: _Ref30085077]Table 3: Results (SND) for SFR in NB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	2.35
	1.94
	4.11
	3.66
	5.37
	1.36
	3.13
	1.51
	6
	0

	DUT 03
	3.34
	2.50
	3.34
	3.46
	1.00
	1.55
	2.53
	1.05
	6
	0

	DUT 04
	2.87
	2.52
	2.31
	3.21
	0.90
	
	2.36
	0.89
	5
	0

	DUT 05
	1.42
	1.77
	2.46
	2.78
	2.57
	
	2.20
	0.58
	5
	0

	DUT 06
	0.60
	-0.42
	1.81
	2.54
	1.96
	
	1.30
	1.19
	4
	1

	DUT 07
	3.16
	2.68
	5.32
	3.94
	4.04
	
	3.83
	1.01
	5
	0

	DUT 08
	-0.85
	-0.06
	-1.12
	-0.15
	-0.56
	
	-0.55
	0.45
	0
	5

	DUT 09
	2.48
	2.70
	4.32
	3.05
	4.93
	
	3.50
	1.07
	5
	0

	DUT 10
	-0.77
	-0.48
	-0.78
	-1.57
	-1.78
	
	-1.07
	0.56
	0
	5

	DUT 39
	0.89
	0.70
	0.95
	1.97
	
	
	1.13
	0.57
	4
	0



Speech quality according to Recommendation ITU-T P.863
The speech quality prediction according to ITU-T P.863 (V2.4) [5] is evaluated with a test sequence, which consists of eight British English sentences according to ITU-T P.501 [6]. The sequence was calibrated to an active speech level of ‑4.7 dBPa at the MRP. Note that according to ITU-T P.863, for NB terminals including acoustic input/output paths, the degraded signal was first scaled to 73 dB SPL active speech level according to [7] and then the super-wideband-mode was used in conjunction with a down-sampled reference signal. 
Since this measurement is currently not included in TS 26.132 [4], also no requirement (and thus, no pass/fail criterion) is provided in TS 26.131 [3]. Results for all rooms and devices are shown in Table 4.

[bookmark: _Ref30084535]Table 4: Results (SND) for ITU-T P.863 in NB mode (MOS)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.

	DUT 02
	4.19
	4.16
	4.22
	4.22
	
	4.32
	4.22
	0.06

	DUT 03
	4.26
	4.23
	4.25
	4.26
	4.24
	4.23
	4.24
	0.01

	DUT 04
	4.27
	4.25
	4.26
	4.25
	4.22
	
	4.25
	0.02

	DUT 05
	4.24
	3.09
	4.27
	4.19
	4.24
	
	4.00
	0.51

	DUT 06
	3.82
	3.67
	4.06
	4.07
	4.09
	
	3.94
	0.18

	DUT 07
	4.17
	4.12
	4.17
	4.12
	4.22
	
	4.16
	0.04

	DUT 08
	4.17
	4.12
	4.17
	4.22
	
	
	4.17
	0.04

	DUT 09
	4.26
	4.22
	4.25
	4.26
	
	
	4.25
	0.02

	DUT 10
	4.22
	4.27
	4.21
	4.25
	
	
	4.24
	0.03

	DUT 39
	4.35
	4.35
	4.35
	4.38
	
	
	4.36
	0.02



Receiving Direction
Receiving Loudness Rating
The measurement of the receiving loudness rating (RLR) was conducted according to clause 7.2.2.2 of TS 26.132 [4]. Results for all rooms and devices are shown in Table 5. The corresponding performance requirement of clause 5.2.2 in TS 26.131 [3] (RLR shall be between -1.0 dB and 5.0 dB) was evaluated as a pass/fail criterion for each device and room.
The volume control setting should be manually adjusted to reach nominal RLR of 2.0 dB as close as possible. However, since also some failures can be observed in the results, this was most likely caused by a mistake by the user of the measuring system.

[bookmark: _Ref30086877]Table 5: Results (RCV) for RLR in NB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	3.84
	2.35
	2.13
	0.96
	4.68
	2.18
	2.69
	1.34
	6
	0

	DUT 03
	3.97
	2.90
	3.39
	-0.13
	8.17
	2.44
	3.46
	2.71
	5
	1

	DUT 04
	1.81
	1.92
	3.50
	1.15
	2.53
	
	2.18
	0.88
	5
	0

	DUT 05
	1.91
	2.18
	4.17
	1.81
	0.26
	
	2.06
	1.40
	5
	0

	DUT 06
	2.23
	2.19
	4.63
	1.82
	9.18
	
	4.01
	3.10
	4
	1

	DUT 07
	1.93
	2.71
	3.42
	1.14
	-0.06
	
	1.83
	1.36
	5
	0

	DUT 08
	2.99
	0.56
	1.54
	0.23
	10.38
	
	3.14
	4.19
	4
	1

	DUT 09
	3.71
	4.97
	2.45
	4.52
	4.38
	
	4.01
	0.98
	5
	0

	DUT 10
	1.99
	-1.56
	4.17
	-0.51
	1.39
	
	1.10
	2.24
	4
	1

	DUT 39
	0.97
	-0.26
	2.17
	4.75
	
	
	1.91
	2.14
	4
	0




Receiving Frequency Response
The measurement of the receiving frequency response (RFR) was conducted according to clause 7.4.2 of TS 26.132 [4]. The corresponding performance requirement of clause 5.4.2 in TS 26.131 [3] in the form of a tolerance mask was evaluated as a pass/fail criterion for each device and room. In case the tolerance mask is met, the smallest difference between frequency response and mask is reported (positive dB value). If the tolerance mask is violated, the largest difference between frequency response and mask is reported (negative dB value). Results for all rooms and devices are shown in Table 6.
The same volume control setting as for RLR measurement was used.
[bookmark: _Ref30086530]Table 6: Results (RCV) for RFR in NB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	0.34
	-0.31
	-1.12
	-1.03
	-7.02
	2.19
	-1.16
	3.12
	2
	4

	DUT 03
	2.04
	1.89
	2.34
	2.55
	2.56
	-1.42
	1.66
	1.53
	5
	1

	DUT 04
	1.74
	1.71
	2.24
	1.92
	1.95
	
	1.91
	0.21
	5
	0

	DUT 05
	4.49
	4.21
	4.92
	4.54
	4.34
	
	4.50
	0.27
	5
	0

	DUT 06
	-1.15
	0.42
	5.18
	-0.58
	-0.73
	
	0.63
	2.61
	2
	3

	DUT 07
	5.61
	5.81
	4.45
	4.75
	5.32
	
	5.19
	0.57
	5
	0

	DUT 08
	5.34
	-1.25
	5.80
	4.92
	3.01
	
	3.57
	2.89
	4
	1

	DUT 09
	4.88
	6.29
	6.55
	6.36
	7.21
	
	6.26
	0.85
	5
	0

	DUT 10
	4.73
	4.83
	4.18
	0.81
	0.17
	
	2.94
	2.27
	5
	0

	DUT 39
	4.35
	4.23
	4.30
	3.16
	
	
	4.01
	0.57
	4
	0



Speech quality according to Recommendation ITU-T P.863
The speech quality prediction according to ITU-T P.863 (V2.4) [5] is evaluated with a test sequence, which consists of eight British English sentences according to ITU-T P.501 [6]. The sequence was calibrated to an active speech level of ‑16.0 dBm0 at the electrical POI. Note that according to ITU-T P.863, for NB terminals including acoustic input/output paths, the degraded signal was first scaled to 73 dB SPL active speech level according to [7] and then the super-wideband-mode was used in conjunction with a down-sampled reference signal.
Since this measurement is currently not included in TS 26.132 [4], also no requirement (and thus, no pass/fail criterion) is provided in TS 26.131 [3]. Results for all rooms and devices are shown in Table 7.
The same volume control setting as for RLR measurement was used.
[bookmark: _Ref30085619]Table 7: Results (RCV) for ITU-T P.863 in NB mode (MOS)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.

	DUT 02
	4.11
	4.13
	4.12
	4.11
	
	4.53
	4.20
	0.18

	DUT 03
	4.22
	4.24
	4.23
	4.20
	4.22
	4.19
	4.22
	0.02

	DUT 04
	4.26
	3.90
	4.27
	4.27
	4.29
	
	4.20
	0.17

	DUT 05
	4.41
	4.23
	4.36
	4.41
	4.35
	
	4.35
	0.07

	DUT 06
	4.01
	3.50
	4.15
	4.03
	3.97
	
	3.93
	0.25

	DUT 07
	4.27
	4.24
	4.25
	4.25
	4.27
	
	4.26
	0.01

	DUT 08
	4.31
	4.27
	4.26
	4.28
	
	
	4.28
	0.03

	DUT 09
	4.28
	4.30
	4.19
	4.28
	
	
	4.26
	0.05

	DUT 10
	4.25
	4.26
	4.26
	4.26
	
	
	4.26
	0.00

	DUT 39
	4.20
	4.14
	4.17
	4.12
	
	
	4.16
	0.04



Wideband mode (WB)
Sending Direction
Sending Loudness Rating
The measurement of the sending loudness rating (SLR) was conducted according to clause 8.2.2.1 of TS 26.132 [4]. Results for all rooms and devices are shown in Table 8. The corresponding performance requirement of clause 6.2.2 in TS 26.131 [3] (SLR shall be between 5.0 dB and 11.0 dB) was evaluated as a pass/fail criterion for each device and room.

[bookmark: _Ref30087846]Table 8: Results (SND) for SLR in WB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	9.93
	6.88
	8.32
	8.36
	5.36
	7.24
	7.68
	1.56
	6
	0

	DUT 03
	8.31
	6.65
	7.24
	8.40
	4.74
	6.81
	7.03
	1.34
	5
	1

	DUT 04
	7.37
	4.86
	7.06
	7.35
	2.94
	
	5.92
	1.96
	3
	2

	DUT 05
	6.16
	7.17
	5.41
	5.89
	2.84
	
	5.49
	1.62
	4
	1

	DUT 06
	10.83
	8.68
	10.11
	11.99
	6.88
	
	9.70
	1.98
	4
	1

	DUT 07
	9.17
	7.38
	8.47
	9.09
	4.91
	
	7.80
	1.77
	4
	1

	DUT 08
	9.20
	7.94
	7.95
	8.16
	7.64
	
	8.18
	0.60
	5
	0

	DUT 09
	11.97
	9.50
	10.61
	12.23
	7.40
	
	10.34
	1.98
	3
	2

	DUT 10
	15.58
	12.22
	14.95
	10.01
	
	
	13.19
	2.57
	1
	3

	DUT 39
	6.26
	4.66
	5.02
	6.06
	
	
	5.50
	0.78
	3
	1



Sending Frequency Response
The measurement of the sending frequency response (SFR) was conducted according to clause 8.4.1 of TS 26.132 [4]. The corresponding performance requirement of clause 6.4.1 in TS 26.131 [3] in the form of a tolerance mask was evaluated as a pass/fail criterion for each device and room. In case the tolerance mask is met, the smallest difference between frequency response and mask is reported (positive dB value). If the tolerance mask is violated, the largest difference between frequency response and mask is reported (negative dB value). Results for all rooms and devices are shown in Table 9.
[bookmark: _Ref30087855]Table 9: Results (SND) for SFR in WB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	4.16
	3.28
	3.57
	2.34
	3.53
	1.42
	3.05
	0.99
	6
	0

	DUT 03
	1.83
	1.05
	5.29
	4.80
	3.03
	3.61
	3.27
	1.65
	6
	0

	DUT 04
	3.19
	3.02
	2.04
	0.87
	1.80
	
	2.18
	0.95
	5
	0

	DUT 05
	2.03
	2.01
	1.59
	0.27
	2.39
	
	1.66
	0.83
	5
	0

	DUT 06
	3.49
	0.38
	4.05
	4.37
	2.51
	
	2.96
	1.61
	5
	0

	DUT 07
	3.44
	2.47
	2.05
	-0.34
	3.56
	
	2.24
	1.57
	4
	1

	DUT 08
	3.31
	2.72
	2.80
	4.07
	1.94
	
	2.97
	0.78
	5
	0

	DUT 09
	-0.69
	-0.46
	1.12
	2.22
	-1.97
	
	0.04
	1.64
	2
	3

	DUT 10
	-0.78
	-0.31
	-3.21
	-15.28
	
	
	-4.90
	7.04
	0
	4

	DUT 39
	4.04
	2.36
	3.94
	3.11
	
	
	3.36
	0.79
	4
	0



Speech quality according to Recommendation ITU-T P.863
The speech quality prediction according to ITU-T P.863 (V2.4) [5] is evaluated with a test sequence, which consists of eight British English sentences according to ITU-T P.501 [6]. The sequence was calibrated to an active speech level of ‑4.7 dBPa at the MRP. As specified in ITU-T P.863, the super-wideband mode was used to assess results for the WB mode. Similar as for NB mode, the degraded signal was adjusted to 73 dB SPL active speech level according to [7] prior to the analysis.
Since this measurement is currently not included in TS 26.132 [4], also no requirement (and thus, no pass/fail criterion) is provided in TS 26.131 [3]. Results for all rooms and devices are shown in Table 10.

[bookmark: _Ref30087836]Table 10: Results (SND) for ITU-T P.863 in WB mode (MOS)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.

	DUT 02
	4.00
	3.99
	3.96
	3.90
	
	4.08
	3.99
	0.07

	DUT 03
	3.80
	3.81
	3.74
	3.71
	3.75
	3.72
	3.75
	0.04

	DUT 04
	4.09
	4.12
	3.96
	4.08
	3.92
	
	4.03
	0.09

	DUT 05
	4.11
	4.09
	3.97
	4.14
	4.01
	
	4.07
	0.07

	DUT 06
	3.83
	3.96
	3.75
	3.72
	3.75
	
	3.80
	0.09

	DUT 07
	3.87
	3.83
	3.76
	3.94
	3.81
	
	3.84
	0.07

	DUT 08
	3.85
	3.89
	3.84
	
	
	
	3.86
	0.03

	DUT 09
	3.74
	3.79
	3.52
	3.64
	
	
	3.67
	0.12

	DUT 10
	3.89
	4.04
	3.78
	3.82
	
	
	3.88
	0.12

	DUT 39
	4.02
	4.10
	3.92
	3.94
	
	
	3.99
	0.08



Receiving Direction
Receiving Loudness Rating
The measurement of the receiving loudness rating (RLR) was conducted according to clause 8.2.2.2 of TS 26.132 [4]. Results for all rooms and devices are shown in Table 11. The corresponding performance requirement of clause 6.2.2 in TS 26.131 [3] (RLR shall be between -1.0 dB and 5.0 dB) was evaluated as a pass/fail criterion for each device and room. 
The volume control setting should be manually adjusted to reach nominal RLR of 2.0 dB as close as possible. However, since also some failures can be observed in the results, this was most likely caused by a mistake by the user of the measuring system.
[bookmark: _Ref30087893]Table 11: Results (RCV) for RLR in WB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	-0.73
	2.02
	1.86
	1.16
	4.56
	1.53
	1.74
	1.70
	6
	0

	DUT 03
	2.20
	3.55
	3.88
	0.60
	9.01
	3.21
	3.74
	2.84
	5
	1

	DUT 04
	1.72
	2.61
	3.56
	0.30
	2.20
	
	2.08
	1.20
	5
	0

	DUT 05
	1.60
	2.68
	3.97
	2.74
	0.87
	
	2.37
	1.19
	5
	0

	DUT 06
	0.27
	2.78
	4.31
	3.29
	0.69
	
	2.27
	1.73
	5
	0

	DUT 07
	1.19
	1.83
	2.73
	0.28
	-1.71
	
	0.86
	1.70
	4
	1

	DUT 08
	3.08
	2.99
	1.34
	0.98
	7.71
	
	3.22
	2.68
	4
	1

	DUT 09
	3.20
	3.94
	1.70
	3.73
	3.73
	
	3.26
	0.92
	5
	0

	DUT 10
	2.99
	2.90
	4.67
	2.86
	
	
	3.36
	0.88
	4
	0

	DUT 39
	0.38
	2.16
	1.66
	2.32
	
	
	1.63
	0.88
	4
	0



Receiving Frequency Response
The measurement of the receiving frequency response (RFR) was conducted according to clause 8.4.2 of TS 26.132 [4]. The corresponding performance requirement of clause 6.4.2 in TS 26.131 [3] in the form of a tolerance mask was evaluated as a pass/fail criterion for each device and room. In case the tolerance mask is met, the smallest difference between frequency response and mask is reported (positive dB value). If the tolerance mask is violated, the largest difference between frequency response and mask is reported (negative dB value). Results for all rooms and devices are shown in Table 12.
The same volume control setting as for RLR measurement was used.
[bookmark: _Ref30087884]Table 12: Results (RCV) for RFR in WB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	-0.73
	-0.24
	-1.81
	-0.82
	-3.70
	0.55
	-1.13
	1.48
	1
	5

	DUT 03
	-3.80
	-2.96
	-4.29
	-5.70
	-3.81
	-7.91
	-4.75
	1.79
	0
	6

	DUT 04
	-0.23
	-3.51
	-0.70
	-0.02
	-0.89
	
	-1.07
	1.41
	0
	5

	DUT 05
	-3.59
	-5.43
	-3.92
	-7.12
	-0.58
	
	-4.13
	2.43
	0
	5

	DUT 06
	-20.08
	-1.06
	-0.82
	-2.13
	-0.89
	
	-5.63
	9.20
	0
	5

	DUT 07
	1.24
	2.14
	4.19
	0.83
	4.47
	
	2.57
	1.68
	5
	0

	DUT 08
	0.52
	3.37
	4.54
	3.17
	2.82
	
	2.88
	1.47
	5
	0

	DUT 09
	-3.03
	4.11
	3.05
	3.15
	2.91
	
	2.04
	2.87
	4
	1

	DUT 10
	2.36
	1.32
	3.01
	1.41
	
	
	2.03
	0.81
	4
	0

	DUT 39
	0.53
	0.25
	0.02
	0.15
	
	
	0.24
	0.22
	4
	0



Speech quality according to Recommendation ITU-T P.863
The speech quality prediction according to ITU-T P.863 (V2.4) [5] is evaluated with a test sequence, which consists of eight British English sentences according to ITU-T P.501 [6]. The sequence was calibrated to an active speech level of ‑16.0 dBm0 at the electrical POI. As specified in ITU-T P.863, the super-wideband mode was used to assess results for the WB mode. Similar as for NB mode, the degraded signal was adjusted to 73 dB SPL active speech level according to [7] prior to the analysis.
Since this measurement is currently not included in TS 26.132 [4], also no requirement (and thus, no pass/fail criterion) is provided in TS 26.131 [3]. Results for all rooms and devices are shown in Table 13.
The same volume control setting as for RLR measurement was used.
[bookmark: _Ref30087981]Table 13: Results (RCV) for ITU-T P.863 in WB mode (MOS)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.

	DUT 02
	3.77
	3.55
	3.53
	3.61
	
	4.24
	3.74
	0.30

	DUT 03
	4.01
	4.00
	3.84
	3.82
	3.78
	3.83
	3.88
	0.10

	DUT 04
	4.12
	4.09
	3.97
	4.11
	3.95
	
	4.05
	0.08

	DUT 05
	4.11
	4.12
	3.94
	4.09
	3.97
	
	4.05
	0.08

	DUT 06
	3.47
	3.53
	3.40
	3.24
	3.35
	
	3.40
	0.11

	DUT 07
	3.94
	3.98
	3.86
	4.00
	3.84
	
	3.93
	0.07

	DUT 08
	3.53
	3.67
	3.66
	3.62
	
	
	3.62
	0.08

	DUT 09
	3.96
	3.99
	3.84
	3.84
	
	
	3.91
	0.08

	DUT 10
	3.38
	3.41
	3.29
	3.26
	
	
	3.34
	0.07

	DUT 39
	3.71
	3.63
	3.44
	3.50
	
	
	3.57
	0.12




Super-wideband mode (SWB)
Sending Direction
Sending Loudness Rating
The measurement of the sending loudness rating (SLR) was conducted according to clause 8.2.2.1 of TS 26.132 [4]. Results for all rooms and devices are shown in Table 14. The corresponding performance requirement of clause 6.2.2 in TS 26.131 [3] (SLR shall be between 5.0 dB and 11.0 dB) was evaluated as a pass/fail criterion for each device and room.

[bookmark: _Ref30089512]Table 14: Results (SND) for SLR in SWB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	9.75
	7.28
	8.36
	10.03
	5.98
	7.61
	8.17
	1.54
	6
	0

	DUT 03
	9.31
	6.63
	7.46
	8.07
	5.21
	7.39
	7.34
	1.38
	6
	0

	DUT 04
	6.54
	3.79
	6.44
	7.87
	2.69
	
	5.46
	2.14
	3
	2

	DUT 05
	6.53
	4.48
	5.47
	6.58
	3.01
	
	5.21
	1.50
	3
	2

	DUT 06
	11.71
	6.42
	9.74
	9.87
	6.57
	
	8.86
	2.30
	4
	1

	DUT 07
	9.37
	6.62
	8.15
	9.37
	4.64
	
	7.63
	2.02
	4
	1



Sending Frequency Response
The measurement of the sending frequency response (SFR) was conducted according to clause 8.4.1 of TS 26.132 [4]. The corresponding performance requirement of clause 6.4.1 in TS 26.131 [3] in the form of a tolerance mask was evaluated as a pass/fail criterion for each device and room. In case the tolerance mask is met, the smallest difference between frequency response and mask is reported (positive dB value). If the tolerance mask is violated, the largest difference between frequency response and mask is reported (negative dB value). Results for all rooms and devices are shown in Table 15 (for 1/3rd octave band representation) and Table 16 (for 1/12th octave band representation).
[bookmark: _Ref30089499]Table 15: Results (SND) for SFR in SWB mode (dB, 1/3rd octave bands)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	-2.78
	-5.36
	-7.18
	-6.58
	3.61
	-3.15
	-3.57
	3.94
	1
	5

	DUT 03
	-17.87
	-24.06
	-25.79
	-18.91
	-11.90
	-15.66
	-19.03
	5.19
	0
	6

	DUT 04
	0.09
	2.65
	-2.31
	2.22
	-0.16
	
	0.50
	2.01
	3
	2

	DUT 05
	-2.48
	-1.61
	-5.64
	-5.91
	3.26
	
	-2.48
	3.72
	1
	4

	DUT 06
	-29.91
	-22.16
	-23.68
	-16.85
	-20.43
	
	-22.60
	4.81
	0
	5

	DUT 07
	4.08
	3.99
	1.38
	3.29
	3.12
	
	3.17
	1.09
	5
	0



[bookmark: _Ref30500175]Table 16: Results (SND) for SFR in SWB mode (dB, 1/12th octave bands)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	5.78
	2.70
	3.91
	3.05
	4.36
	1.65
	3.57
	1.44
	6
	0

	DUT 03
	4.97
	3.15
	4.72
	5.01
	3.47
	2.28
	3.93
	1.13
	6
	0

	DUT 04
	3.24
	4.50
	2.73
	0.69
	-2.44
	
	1.74
	2.71
	4
	1

	DUT 05
	4.23
	3.29
	3.68
	4.47
	5.12
	
	4.16
	0.71
	5
	0

	DUT 06
	2.40
	4.16
	2.78
	1.47
	1.05
	
	2.37
	1.22
	5
	0

	DUT 07
	5.32
	4.62
	5.99
	5.34
	4.24
	
	5.10
	0.68
	5
	0



Speech quality according to Recommendation ITU-T P.863
The speech quality prediction according to ITU-T P.863 (V2.4) [5] is evaluated with a test sequence, which consists of eight British English sentences according to ITU-T P.501 [6]. The sequence was calibrated to an active speech level of ‑4.7 dBPa at the MRP. Similar as for NB and WB mode, the degraded signal was adjusted to 73 dB SPL active speech level according to [7] prior to the analysis.
Since this measurement is currently not included in TS 26.132 [4], also no requirement (and thus, no pass/fail criterion) is provided in TS 26.131 [3]. Results for all rooms and devices are shown in Table 17.

[bookmark: _Ref30089489]Table 17: Results (SND) for ITU-T P.863 in SWB mode (MOS)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.

	DUT 02
	4.22
	4.30
	4.33
	4.11
	
	4.09
	4.21
	0.11

	DUT 03
	4.19
	4.29
	4.35
	4.41
	4.22
	4.23
	4.28
	0.09

	DUT 04
	4.11
	4.01
	3.98
	4.08
	3.95
	
	4.03
	0.07

	DUT 05
	4.15
	4.08
	4.17
	4.16
	4.13
	
	4.14
	0.03

	DUT 06
	3.94
	4.05
	3.88
	3.86
	4.06
	
	3.96
	0.09

	DUT 07
	4.10
	4.14
	4.11
	4.14
	4.01
	
	4.10
	0.06



Receiving Direction
Receiving Loudness Rating
The measurement of the receiving loudness rating (RLR) was conducted according to clause 8.2.2.2 of TS 26.132 [4]. Results for all rooms and devices are shown in Table 18. The corresponding performance requirement of clause 6.2.2 in TS 26.131 [3] (RLR shall be between -1.0 dB and 5.0 dB) was evaluated as a pass/fail criterion for each device and room. 
The volume control setting should be manually adjusted to reach nominal RLR of 2.0 dB as close as possible. However, since also some failures can be observed in the results, this was most likely caused by a mistake by the user of the measuring system.
[bookmark: _Ref30089479]Table 18: Results (RCV) for RLR in SWB mode (dB)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	-0.73
	2.02
	1.86
	1.16
	4.56
	1.53
	1.74
	1.70
	6
	0

	DUT 03
	4.04
	3.24
	4.36
	1.10
	8.90
	3.13
	4.13
	2.60
	5
	1

	DUT 04
	0.40
	0.38
	-0.11
	-0.99
	1.35
	
	0.20
	0.85
	5
	0

	DUT 05
	3.29
	3.03
	3.33
	2.42
	1.79
	
	2.77
	0.66
	5
	0

	DUT 06
	1.14
	4.03
	1.33
	2.10
	1.92
	
	2.10
	1.15
	5
	0

	DUT 07
	0.70
	0.78
	1.18
	2.97
	-1.89
	
	0.75
	1.74
	4
	1



Receiving Frequency Response
The measurement of the receiving frequency response (RFR) was conducted according to clause 8.4.2 of TS 26.132 [4]. The corresponding performance requirement of clause 6.4.2 in TS 26.131 [3] in the form of a tolerance mask was evaluated as a pass/fail criterion for each device and room. In case the tolerance mask is met, the smallest difference between frequency response and mask is reported (positive dB value). If the tolerance mask is violated, the largest difference between frequency response and mask is reported (negative dB value). Results for all rooms and devices are shown in Table 19 (for 1/3rd octave band representation) and Table 20 (for 1/12th octave band representation).
The same volume control setting as for RLR measurement was used.
[bookmark: _Ref30089469]Table 19: Results (RCV) for RFR in SWB mode (dB, 1/3rd octave bands)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	-5.77
	-4.61
	-5.02
	-3.28
	-7.62
	-17.71
	-7.34
	5.28
	0
	6

	DUT 03
	0.60
	-3.37
	-1.08
	-3.79
	-1.84
	-12.67
	-3.69
	4.68
	1
	5

	DUT 04
	-7.96
	-7.10
	-10.31
	-15.86
	-3.75
	
	-9.00
	4.50
	0
	5

	DUT 05
	-6.35
	-7.62
	-12.30
	-19.28
	-2.30
	
	-9.57
	6.49
	0
	5

	DUT 06
	-14.44
	-18.10
	-16.71
	-8.84
	-13.16
	
	-14.25
	3.58
	0
	5

	DUT 07
	-4.68
	-0.39
	-4.50
	-7.86
	-0.42
	
	-3.57
	3.19
	0
	5



[bookmark: _Ref30500026]Table 20: Results (RCV) for RFR in SWB mode (dB, 1/12th octave bands)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.
	Nbr
Pass
	Nbr
Fail

	DUT 02
	0.68
	-1.50
	-4.12
	-0.25
	-3.71
	0.47
	-1.40
	2.09
	2
	4

	DUT 03
	4.54
	3.03
	3.37
	-0.69
	3.51
	0.05
	2.30
	2.11
	5
	1

	DUT 04
	1.64
	1.17
	0.58
	0.16
	-0.72
	
	0.57
	0.91
	4
	1

	DUT 05
	1.85
	1.83
	1.34
	2.04
	0.95
	
	1.60
	0.44
	5
	0

	DUT 06
	-0.69
	-0.14
	-1.22
	-2.59
	-2.46
	
	-1.42
	1.08
	0
	5

	DUT 07
	2.24
	0.37
	2.04
	1.74
	0.30
	
	1.34
	0.94
	5
	0




Speech quality according to Recommendation ITU-T P.863
The speech quality prediction according to ITU-T P.863 (V2.4) [5] is evaluated with a test sequence, which consists of eight British English sentences according to ITU-T P.501 [6]. The sequence was calibrated to an active speech level of ‑16.0 dBm0 at the electrical POI. Similar as for NB and WB mode, the degraded signal was adjusted to 73 dB SPL active speech level according to [7] prior to the analysis.
Since this measurement is currently not included in TS 26.132 [4], also no requirement (and thus, no pass/fail criterion) is provided in TS 26.131 [3]. Results for all rooms and devices are shown in Table 21.
The same volume control setting as for RLR measurement was used.
[bookmark: _Ref30089457]Table 21: Results (RCV) for ITU-T P.863 in SWB mode (MOS)
	
	Room#1
	Room#2
	Room#3
	Room#4
	Room#5
	Room#6
	Avg.
	Std.

	DUT 02
	3.83
	3.61
	4.02
	3.31
	
	4.29
	3.81
	0.38

	DUT 03
	4.26
	3.67
	3.97
	3.98
	4.20
	4.17
	4.04
	0.22

	DUT 04
	4.55
	4.54
	4.50
	4.51
	4.12
	
	4.44
	0.18

	DUT 05
	4.24
	4.23
	4.18
	4.18
	3.92
	
	4.15
	0.13

	DUT 06
	3.16
	3.57
	3.54
	3.52
	3.71
	
	3.50
	0.21

	DUT 07
	3.92
	3.94
	3.92
	3.89
	4.07
	
	3.95
	0.07



Conclusion
In most cases, results in each bandwidth mode are consistent across labs. However, several outliers are included in the data, which may result either from devices tuned close to the upper/lower boundary of loudness rating or frequency response or from mistakes by the user of the measurement system. This might occur for example when switching between bandwidth modes / codecs. It was observed that some devices maintain their volume setting across codecs; others reset it to a (non-nominal) default.
The source proposes to send a liaison statement to CTIA (SWG "Audio") and provide this contribution as well as the latest draft of TR 26.921 for information as an electronic attachment. Further graphs like e.g., frequency responses plotted across devices or rooms, can be provided upon request.
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