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ACQUA Report

26_15M_QPSK_75RB_00ffset_ EVS WB 64Kbps_Ch26865_2N

Title: LTE Band

Status Overview

SMD Status ~ Singdle Value - Single Object
Description Value
LTE Band
Overall Receive Delay WB | Done |Delay (Cross) [ms] 99.7/26_15M_QPSK_75RB_00ffset_E
VS WB 64Kbps_Ch26865_2N
5.1b Receive Volume Speech Level LTE Band
Control Performance 2N Ok [ de[SPL]] 84.38 26_15M_QPSK 75RB_00ffset E
WB VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
ﬁl'giici\/zg(')sl:"z”\',‘\’/%a”d Ok B‘;}O'g'g” dg\lo'se) 21.5226_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn 1 (Noise) 24,50 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
o o . LTE Band
>2 ROV nstortion and Ok [%';;0'3'8” 1(Noise) 27,43 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
o o . LTE Band
>2 ROV Dstortion and Ok [%';;0'3'8” |(Noise) 28,40 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
ﬁ'giszq\g?asﬁzﬁ\'f\’/%a”d Ok [[;';;03'8“ d(BNO'Se) 29.39 26_15M_QPSK_75RB_00Offset _E
0. VS WB 64Kbps_Ch26865_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) 28,76 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn 1 (Nolse) 31,28 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
ﬁlglszmq zDé%t?_lrgci;\‘/g”d Ok B‘;}O'g'gn d(BNO'Se) 33.70 26_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
ﬁlisZC\q eortion and Ok [I?;;’;oglgn d(BNO'Se) 44.83 26_15M_QPSK_75RB_00Offset _E
0. VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
ﬁ'fisicfvzc?é%tﬂﬁ"v”vé”d Ok [I?;;’;oglgn d(BNO'Se) 43.30 26_15M_QPSK_75RB_00Offset_E
0. VS WB 64Kbps_Ch26865_2N
. . , . , LTE Band
>2 ROy oorion and Ok B‘;;O'g'g” 1(Noise) 6.1 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
g-gi;%?ggtﬂmg”d Ok B‘;}O'g'g” dg\lo'se) 41.1026_15M_QPSK_75RB_0Offset E
0. VS WB 64Kbps_Ch26865_2N
. . . . . LTE Band
52 ROV Distortion and Ok B‘;}O'g'g” |(Noise) 45,83 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn 1 (Noise) 4679 26_15M_QPSK_75RB_00ffset_E
| 0. | VS WB 64Kbps_Ch26865_2N
Report - Receive Distortion | Ok |Minimum SDNR 21.52|LTE Band
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ACQUA Report

26_15M_QPSK_75RB_00ffset_EVS WB 64Kbps_Ch26865_2N

Title: LTE Band

and Noise (Conversational
Gain)

[dB], (occured at
250Hz)

26_15M_QPSK_75RB_00ffset E
VS WB 64Kbps_Ch26865_2N

5.3 Frequency Response

Min. dist. to tolerance

LTE Band

2N DF

Hz

N EE Ok 'scheme[dB],611.7 | 1.16 26_15M_QPSK_75RB_00ffset E
Hz VS WB 64Kbps_Ch26865_2N
5.3 Frequency Response Min. dist. to tolerance LTE Band
-2 Trequency Resp Ok scheme [dB], 2432.3  0.73 26_15M_QPSK_75RB_00ffset E

VS WB 64Kbps_Ch26865_2N

HEAD acoustics GmbH

2023/11/21

Page 3




ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

Overall Receive Delay WB 6

5.1b Receive Volume Control Performance 2N WB 7

5.2 RCV Distortion and Noise - 250 Hz WB 8

5.2 RCV Distortion and Noise - 315 Hz WB 9

5.2 RCV Distortion and Noise - 400 Hz WB 10
5.2 RCV Distortion and Noise - 500 Hz WB 11
5.2 RCV Distortion and Noise - 630 Hz WB 12
5.2 RCV Distortion and Noise - 800 Hz WB 13
5.2 RCV Distortion and Noise - 1000 Hz WB 14
5.2 RCV Distortion and Noise - 1250 Hz WB 15
5.2 RCV Distortion and Noise - 1600 Hz WB 16
5.2 RCV Distortion and Noise - 2000 Hz WB 17
5.2 RCV Distortion and Noise - 2500 Hz WB 18
5.2 RCV Distortion and Noise - 3150 Hz WB 19
5.2 RCV Distortion and Noise - 4000 Hz WB 20
5.2 RCV Distortion and Noise - 5000 Hz WB 21
Report - Receive Distortion and Noise (Conversational Gain) 22
5.3 Frequency Response 2N FF 23
5.3 Frequency Response 2N DF 24

HEAD acoustics GmbH 2023/11/21 Page 4



ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
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0 50m 0.1 ts 0.2 025 03

Delay (Cross): 99.7 ms

2023/11/13 1:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.1b Receive Volume Control Performance 2N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1b Receive Volume Control Performance 2N WI p/Pa
2
15

1

|
[

0.5

0

-0.5

-1

-1.5

2 4 s 8 10 12

Speech Level RCV: 84.38 dB[SPL], Act.: 80.99% Ok

Ok

2023/11/13 1:31 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 21.52 dB (8.39%) Ok

Ok

2023/11/13 1:31 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.50 dB (5.96%) Ok

Ok

2023/11/13 1:31 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.43 dB (4.25%) Ok

Ok

2023/11/13 1:32  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.40 dB (3.80%) Ok

Ok

2023/11/13 1:32  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.39 dB (3.39%) Ok

Ok

2023/11/13 1:33 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.76 dB (3.65%) Ok

Ok

2023/11/13 1:33 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.28 dB (2.73%) Ok

Ok

2023/11/13 1:33 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.70 dB (2.07%) Ok

Ok

2023/11/13 1:34 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.83 dB (0.57%) Ok

Ok

2023/11/13 1:34 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.30 dB (0.68%) Ok

Ok

2023/11/13 1:35 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 46.11 dB (0.49%) Ok

Ok

2023/11/13 1:35 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.10 dB (0.88%) Ok

Ok

2023/11/13 1:35 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.83 dB (0.51%) Ok

Ok

2023/11/13 1:36  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 46.79 dB (0.46%) Ok

Ok

2023/11/13 1:36  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

26_15M_QPSK_75RB_00ffset_EVS WB 64Kbps_Ch26865_2N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 250Hz | 21.52dB
2 315Hz | 24.50 dB
3 400Hz | 27.43dB
4 500Hz | 28.40dB
5 630Hz | 29.39dB
6 800Hz | 28.76 dB
7 1000Hz | 31.28 dB
8 1250Hz | 33.70dB
9 1600Hz | 44.83 dB
10 2000Hz | 43.30dB
11 2500Hz | 46.11dB
12 3150Hz | 41.10dB
13 4000Hz | 45.83 dB
14 5000Hz | 46.79 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 21.52dB at 250Hz.

2023/11/13 1:41  ACQUA
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.3 Frequency Response 2N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.16 dB at 611.7 Hz Ok

Ok

2023/11/13 1:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 2N

5.3 Frequency Response 2N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.73 dB at 2432.3 Hz Ok

Ok

2023/11/13 1:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
20 26_15M_QPSK 75RB_00ffset EVS WB 64Kbps_Ch26865 8N

Measurement Protocol

‘Measurement Object ‘LTE Band 26 _15M_QPSK 75RB_00ffset EVS WB 64Kbps Ch26865 8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date [2023/11/21 20:47
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ACQUA Report

26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865_8N

Title: LTE Band

Status Overview

SMD Status| oingle Value | Single Object
Description Value
LTE Band
Overall Receive Delay WB | Done |Delay (Cross) [ms] 479.9 26_15M_QPSK_75RB_00ffset_E
VS WB 64Kbps_Ch26865_8N
5.1a Receive Volume Speech Level LTE Band
Control Performance 8N Ok [ de[SPL]] 88.2526_15M_QPSK 75RB_00ffset E
WB VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
5.2 ROV Distortlon and Ok [[;'gﬁog'g” ' (Noise) | 23,80 26_15M_QPSK_75RB_00ffset_E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}"g'g” (NOISe) | 24,85 26_15M_QPSK_75RB_0Offset_E
0. VS WB 64Kbps_Ch26865_8N
o o . LTE Band
>2 ROV nstortion and Ok E‘;ﬁog'gn ' (Noise) | 27.02,26_15M_QPSK_75RB_00ffset_E
0. V'S WB 64Kbps_Ch26865_8N
o o . LTE Band
>2 ROV Dstortion and Ok E‘;ﬁog'gn ' (Noise) | 28,79 26_15M_QPSK_75RB_00ffset_E
0. V'S WB 64Kbps_Ch26865_8N
. . . . . LTE Band
ﬁ'giszq\g?asﬁz”\'f\’/%a”d Ok B‘;}"g'g” dg\'O'Se) 29.63 26_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Noise) 20,86 26_15M_QPSK_75RB_0Offset_E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 32,61 26_15M_QPSK_75RB_0Offset_E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
ﬁlglszmq zDé%t?_lrgci;\‘/g”d Ok B‘;ﬁog'gn d(BNO'%) 34.47 26_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
ﬁlisZC\q eortion and Ok B‘;}C’g'g” d(BNO'Se) 45.47 26_15M_QPSK_75RB_00ffset _E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
ﬁ'gisch\’zgaztﬂgmg”d Ok B‘;}C’g'g” dg\'o'se) 43.5126_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
>2 ROy oorion and Ok [%';;0’3'8” (N0iSe) | 45.49 26_15M_QPSK_75RB_00ffset_E
0. V'S WB 64Kbps_Ch26865_8N
. . . . . LTE Band
g-gi;%?ggtﬂmg”d Ok B‘;}"g'g” d(BNO'SG) 39.1326_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
ﬁ'ﬁisicﬁ(?(')%tﬂﬁ‘if&é”d Ok B‘;}"g'g” d(BNO'se) 45.5126_15M_QPSK_75RB_00ffset E
0. VS WB 64Kbps_Ch26865_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}"g'g” (Noise) | 47.22 26_15M_QPSK_75RB_0Offset_E
0 VS WB 64Kbps_Ch26865_8N
Report - Receive Distortion Ok  |Minimum SDNR 23.80 LTE Band
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

and Noise (Conversational [dB], (occured at 26_15M_QPSK_75RB_00Offset E

Gain) 250Hz) VS WB 64Kbps_Ch26865_8N

5.3 Frequency Response Min. dist. to LTE Band

aN EE quency Resp Ok tolerance scheme 1.2926_15M_QPSK_75RB_00ffset E
[dB], 611.7 Hz VS WB 64Kbps_Ch26865_8N

5.3 Frequency Response Min. dist. to LTE Band

aN DF quency resp Ok tolerance scheme 1.03/26_15M_QPSK_75RB_00ffset_E
[dB], 974.0 Hz VS WB 64Kbps_Ch26865_8N

HEAD acoustics GmbH 2023/11/21 Page 3



ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

Overall Receive Delay WB 6

5.1a Receive Volume Control Performance 8N WB 7

5.2 RCV Distortion and Noise - 250 Hz WB 8

5.2 RCV Distortion and Noise - 315 Hz WB 9

5.2 RCV Distortion and Noise - 400 Hz WB 10
5.2 RCV Distortion and Noise - 500 Hz WB 11
5.2 RCV Distortion and Noise - 630 Hz WB 12
5.2 RCV Distortion and Noise - 800 Hz WB 13
5.2 RCV Distortion and Noise - 1000 Hz WB 14
5.2 RCV Distortion and Noise - 1250 Hz WB 15
5.2 RCV Distortion and Noise - 1600 Hz WB 16
5.2 RCV Distortion and Noise - 2000 Hz WB 17
5.2 RCV Distortion and Noise - 2500 Hz WB 18
5.2 RCV Distortion and Noise - 3150 Hz WB 19
5.2 RCV Distortion and Noise - 4000 Hz WB 20
5.2 RCV Distortion and Noise - 5000 Hz WB 21
Report - Receive Distortion and Noise (Conversational Gain) 22
5.3 Frequency Response 8N FF 23
5.3 Frequency Response 8N DF 24
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 479.9 ms

2023/11/13 1:45 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.1a Receive Volume Control Performance 8N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1a Receive Volume Control Performance 8N W p/Pa
2
15

1
0.5
0

-0.5

-1

-1.5

[ “!
10 1

2

Speech Level RCV: 88.25 dB[SPL], Act.: 80.82% Ok

Ok

2023/11/13 1:46  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.80 dB (6.46%) Ok

Ok

2023/11/13 1:46  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.85 dB (5.72%) Ok

Ok

2023/11/13 1:46  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.02 dB (4.46%) Ok

Ok

2023/11/13 1:47 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.79 dB (3.64%) Ok

Ok

2023/11/13 1:47 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.63 dB (3.30%) Ok

Ok

2023/11/13 1:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.86 dB (3.21%) Ok

Ok

2023/11/13 1:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.61 dB (2.34%) Ok

Ok

2023/11/13 1:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.47 dB (1.89%) Ok

Ok

2023/11/13 1:49 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.47 dB (0.53%) Ok

Ok

2023/11/13 1:49 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.51 dB (0.67%) Ok

Ok

2023/11/13 1:50 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.49 dB (0.53%) Ok

Ok

2023/11/13 1:50 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 39.13 dB (1.11%) Ok

Ok

2023/11/13 1:50 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.51 dB (0.53%) Ok

Ok

2023/11/13 1:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 47.22 dB (0.44%) Ok

Ok

2023/11/13 1:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865_ 8N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 250Hz | 23.80 dB
2 315Hz | 24.85dB
3 400Hz | 27.02dB
4 500Hz | 28.79dB
5 630Hz | 29.63 dB
6 800Hz | 29.86 dB
7 1000Hz | 32.61dB
8 1250Hz | 34.47 dB
9 1600Hz | 45.47 dB
10 2000Hz | 43.51dB
11 2500Hz | 45.49dB
12 3150Hz | 39.13dB
13 4000Hz | 45.51dB
14 5000Hz | 47.22dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.80dB at 250Hz.

2023/11/13 1:52  ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.3 Frequency Response 8N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20
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-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.29 dB at 611.7 Hz Ok

Ok

2023/11/13 1:52 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
26_15M_QPSK_75RB_00ffset EVS WB 64Kbps_Ch26865 8N

5.3 Frequency Response 8N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.03 dB at 974.0 Hz Ok

Ok

2023/11/13 1:53 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
21 66 _20M_QPSK 100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

Measurement Protocol

‘Measurement Object ‘LTE Band 66_20M_QPSK_100RB_00ffset_ EVS NB 24.4Kbps_Ch132322_2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 3:19

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report

Title: LTE Band

66_20M_QPSK_100RB_00ffset_EVS NB 24.4Kbps_Ch132322_2N

Status Overview

SMD Status | Single Value | Single Object
Description Value
LTE Band
Overall Receive Delay NB | Done |Delay (Cross) [ms] 121.7/66_20M_QPSK_100RB_0Offset_E
VS NB 24.4Kbps_Ch132322 2N
5.1b Receive Volume Speech Level LTE Band
Control Performance 2N Ok [ de[SPL]] 86.08 66_20M_QPSK 100RB_00ffset E
NB VS NB 24.4Kbps_Ch132322 2N
. . . . . LTE Band
5.2 RCV Distortion and Ok B‘;?g'g” 1 (Noise) 25,97 66_20M_QPSK_100RB_0Offset_E
» 0- VS NB 24.4Kbps_Ch132322 2N
. . , . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn | (Noise) 27,40 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps_Ch132322 2N
. . . LTE Band
>2 ROV Detortion and Ok B‘gﬁog'gn 1 (Noise) ' 28.30 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps._Ch132322 2N
. . . LTE Band
o2 ROV netortion and Ok B‘gﬁog'gn 1 (Noise) 26,06 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps_Ch132322 2N
. . . . . LTE Band
ﬁlglsF;C\q 56?;?_:20,\’};”" Ok B‘;ﬁog'gn d(BNO'se) 28.0166_20M_QPSK_100RB_00ffset E
» 0- VS NB 24.4Kbps_Ch132322 2N
. . . . . LTE Band
S R oo and Ok [%';;0’3'8” d(BNO'Se) 29.7566_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps_Ch132322 2N
. . . . . LTE Band
>2 ROV oo and Ok [%';;0’3'8” d(BNO'Se) 38.23 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4KbpsCh132322 2N
. . . . . LTE Band
>2 ROy Dneortion and o B‘;ﬁog'gn 1 (Noise) 39,69 66_20M_QPSK_100RB_0Offset_E
» 0- VS NB 24.4Kbps_Ch132322 2N
. . . . . LTE Band
ﬁl'gischvz%%tﬂgﬂgnd Ok B‘;ﬁog'gn d(BNO'Se) 38.49 66_20M_QPSK_100RB_0Offset_E
» 0. VS NB 24.4Kbps_Ch132322 2N
. . . . . LTE Band
ﬁl'gisch\g%%tﬂgﬂgnd Ok B‘;ﬁog'gn d(BNO'Se) 38.08 66_20M_QPSK_100RB_0Offset E
» 0. VS NB 24.4Kbps_Ch132322 2N
Report - Receive Distortion Minimum SDNR LTE Band
and Noise (Conversational Ok |[dB], (occured at 25.97/66_20M_QPSK_100RB_00Offset_E
Gain) 400Hz) VS NB 24.4Kbps_Ch132322 2N
5.3 Frequency Response Min. dist. to LTE Band
N EF ﬁ' ANB P Ok tolerance scheme 0.37/66_20M_QPSK_100RB_00ffset_E
[dB], 1447.5 Hz VS NB 24.4Kbps_Ch132322 2N
5.3 Frequency Response Min. dist. to LTE Band
ONDEHANE P Not Ok tolerance scheme | -0.18 66_20M_QPSK_100RB_0Offset_E
[dB], 2177.4 Hz VS NB 24.4Kbps_Ch132322 2N
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

Overall Receive Delay NB

5
5.1b Receive Volume Control Performance 2N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 2N FF HANB 18
5.3 Frequency Response 2N DF HANB 19

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

HEAD acoustics GmbH 2023/11/13 Page 4



ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80
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0 50m 0.1 ts 0.2 025 03

Delay (Cross): 121.7 ms

2023/11/13 3:13 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch132322_2N

5.1b Receive Volume Control Performance 2N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1b Receive Volume Control Performance 2N NE p/Pa
2
15

1
0.5
0

-0.5

-1

-1.5

I
10

12

Speech Level RCV: 86.08 dB[SPL], Act.: 81.08% Ok

Ok

2023/11/13 3:13 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.97 dB (5.03%) Ok

Ok

2023/11/13 3:14 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.40 dB (4.26%) Ok

Ok

2023/11/13 3:14 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.30 dB (3.84%) Ok

Ok

2023/11/13 3:15 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.06 dB (4.98%) Ok

Ok

2023/11/13 3:15 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.01 dB (3.98%) Ok

Ok

2023/11/13 3:15 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.75 dB (3.26%) Ok

Ok

2023/11/13 3:16  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 12



ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.23 dB (1.23%) Ok

Ok

2023/11/13 3:16  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 39.69 dB (1.04%) Ok

Ok

2023/11/13 3:17 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.49 dB (1.19%) Ok

Ok

2023/11/13 3:17 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.08 dB (1.25%) Ok

Ok

2023/11/13 3:17 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

66_20M_QPSK_100RB_00ffset_EVS NB 24.4Kbps_Ch132322_2N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 400Hz | 25.97 dB
2 500Hz | 27.40dB
3 630Hz | 28.30 dB
4 800Hz | 26.06 dB
5 1000Hz | 28.01 dB
6 1250Hz | 29.75 dB
7 1600Hz | 38.23 dB
8 2000Hz | 39.69 dB
9 2500Hz | 38.49dB
10 3150Hz | 38.08 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 25.97dB at 400Hz.

2023/11/13 3:17 ACQUA
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.3 Frequency Response 2N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.37 dB at 1447.5 Hz Ok

Ok

2023/11/13 3:18 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 2N

5.3 Frequency Response 2N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
-0.18 dB at 2177.4 Hz Not Ok

Not Ok

2023/11/13 3:18 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
22 66 _20M_QPSK 100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

Measurement Protocol

‘Measurement Object ‘LTE Band 66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322_8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date 2023/11/13 3:31
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ACQUA Report

Title: LTE Band

66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322_8N

Status Overview

8N DF HANB

[dB], 2177.4 Hz

SMD Status ~ Sindle Value - Single Object
Description Value
LTE Band
Overall Receive Delay NB | Done |Delay (Cross) [ms] 161.5 66_20M_QPSK_100RB_0Offset_E
VS NB 24.4Kbps. Ch132322 8N
5.1a Receive Volume Speech Level LTE Band
Control Performance 8N Ok [ de[SPL]] 90.14 66_20M_QPSK 100RB_00ffset E
NB VS NB 24 .4Kbps_Ch132322 8N
. . . . . LTE Band
5.2 RCV Distortion and Ok [[21';;03'8” (Noise) | 24.48 66_20M_QPSK_100RB_00ffset_E
0. VS NB 24 4Kbps_Ch132322 8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;’;"g'g” (Noise) 27,19 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps. Ch132322 8N
o o . LTE Band
>2 ROV Detortion and Ok E;;;O’g'g” (Noise) | 28,04 66_20M_QPSK_100RB_00ffset_E
0. VS NB 24.4Kbps. Ch132322 8N
o o . LTE Band
o2 ROV netortion and Ok E;;;O’g'g” (Noise) | 26.27 66_20M_QPSK_100RB_00ffset_E
0. VS NB 24.4Kbps. Ch132322 8N
. . . . . LTE Band
ﬁlglsF;C\q 56?;?_:20,\’};”" Ok B‘;;OS'E” d(BNO'SG}) 28.21 66_20M_QPSK_100RB_00ffset E
0. VS NB 24 4Kbps_Ch132322 8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘gﬁog'gn 1(NOIse) 26,01 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps. Ch132322 8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘gﬁog'gn (NoIse) | 36.41 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24.4Kbps. Ch132322 8N
. . . . . LTE Band
>2 ROy Dneortion and Ok B‘;;OS'S” (Noise) | 33,92 66_20M_QPSK_100RB_00ffset_E
0. VS NB 24 4Kbps_Ch132322 8N
. . . . . LTE Band
ﬁ'gischvz?a%tﬂfﬁ;”d Ok B‘;"g'g” d(BNO'Se) 27.33/66_20M_QPSK_100RB_00ffset E
0. VS NB 24 4Kbps_Ch132322 8N
. . . . . LTE Band
ﬁl'gisch\g%%tﬂgﬂgnd Ok B‘;"g'g” d(BNO'Se) 37.20 66_20M_QPSK_100RB_0Offset_E
0. VS NB 24 4Kbps_Ch132322 8N
Report - Receive Distortion Minimum SDNR LTE Band
and Noise (Conversational | Ok [dB], (occured at 24.48/66_20M_QPSK_100RB_00Offset_E
Gain) 400Hz) VS NB 24.4Kbps. Ch132322 8N
5.3 Frequency Response Min. dist. to LTE Band
aN EE ﬁ' ANBV P Ok tolerance scheme 0.65 66_20M_QPSK_100RB_0Offset_E
[dB], 1447 5 Hz VS NB 24 4Kbps_Ch132322 8N
5.3 Frequency Response Min. dist. to LTE Band
o Frequency Resp Ok tolerance scheme 0.23 66_20M_QPSK_100RB_00ffset E

VS NB 24.4Kbps_Ch132322_8N

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

Overall Receive Delay NB

5
5.1a Receive Volume Control Performance 8N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 8N FF HANB 18
5.3 Frequency Response 8N DF HANB 19

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 161.5 ms

2023/11/13 3:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch132322_8N

5.1a Receive Volume Control Performance 8N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1a Receive Volume Control Performance 8N NE p/Pa
2
15

1
0.5

(4]
| -0.5
||| .|| 1
|||
-1.5
ﬂ TN
10

12

Speech Level RCV: 90.14 dB[SPL], Act.: 80.80% Ok

Ok

2023/11/13 3:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.48 dB (5.97%) Ok

Ok

2023/11/13 3:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.19 dB (4.37%) Ok

Ok

2023/11/13 3:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.04 dB (3.96%) Ok

Ok

2023/11/13 3:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.27 dB (4.86%) Ok

Ok

2023/11/13 3:24 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.21 dB (3.88%) Ok

Ok

2023/11/13 3:24 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.01 dB (5.01%) Ok

Ok

2023/11/13 3:25 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 36.41 dB (1.51%) Ok

Ok

2023/11/13 3:25 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.92 dB (2.01%) Ok

Ok

2023/11/13 3:25 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.33 dB (4.30%) Ok

Ok

2023/11/13 3:26  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.20 dB (1.38%) Ok

Ok

2023/11/13 3:26  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322_8N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 400Hz | 24.48 dB
2 500Hz | 27.19dB
3 630Hz | 28.04 dB
4 800Hz | 26.27 dB
5 1000Hz | 28.21 dB
6 1250Hz | 26.01 dB
7 1600Hz | 36.41 dB
8 2000Hz | 33.92dB
9 2500Hz | 27.33 dB
10 3150Hz | 37.20dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 24.48dB at 400Hz.

2023/11/13 3:30 ACQUA
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.3 Frequency Response 8N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.65 dB at 1447.5 Hz Ok

Ok

2023/11/13 3:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch132322 8N

5.3 Frequency Response 8N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.23 dB at 2177.4 Hz Ok

Ok

2023/11/13 3:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
23 66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322 2N

Measurement Protocol

Measurement Object LTE Band 66_20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch132322 2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date 2023/11/13 2:31
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ACQUA Report

66_20M_QPSK_100RB_00ffset_EVS WB 64Kbps_Ch132322_2N

Title: LTE Band

Status Overview

SMD Status ~ Single Value | Single Object
Description Value
LTE Band
Overall Receive Delay WB | Done |Delay (Cross) [ms] 198.5 66_20M_QPSK_100RB_00Offset_E
VS WB 64Kbps_Ch132322 2N
5.1b Receive Volume Speech Level LTE Band
Control Performance 2N Ok [ de[SPL]] 84.56 66_20M_QPSK 100RB_00ffset E
WB VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
52 RCY Dnstortion and Ok [%';;03'8” | (Noise) 23,17 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
>2 ROV Distortion and Ok E;;;og%n ' (Nolse) | 24.84 66_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_Ch132322 2N
o o . LTE Band
>2 ROV Dnetortion and o B‘;ﬁog'gn (Noise) 24,44 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
o o . LTE Band
>2 ROV Dstortion and Ok B‘;ﬁog'gn (Noise) 2532 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
ﬁ'gisch\gg(')sﬁz“\',‘\’/%a“d Ok B‘;ﬁ"g'g” d(BNO'Se) 25.95 66_20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
ﬁl'gisReC_\gg’éSLOZ”\'f\’/%a”d Ok [%';;0';'8” d(BNO'Se) 24.77 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
l?l(isReC\q Dpertion and Ok [%';;0';'8” d(BNO'Se) 26.03 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
>2 ROy Pswortion and Ok B‘;}"g'g” 1 (Noise) 22,04 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
ﬁlésReC\q g(')%t?_'rg‘i,r\'/g”d Ok B‘;ﬁog'gn d(BNO'Se) 28.34 66_20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
ﬁlfis'?\gg(')%tﬁ’jgmg“d Ok B‘;ﬁog'gn d(BNO'Se) 29.03 66_20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
>2 ROV ororion and Ok B‘;ﬁog'gn 1 (Noise) 34,48 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
52 RCY Disortion and Ok [[;';;03'8” 1 (Noise) 30,63 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
52 ROV Disortion and Ok B bgds "0 335566 20M QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 2N
. . . . . LTE Band
>2 ROV Distortion and Ok E;;;og%n ' (Nolse) 33,99 66_20M_QPSK_100RB_00ffset_E
| 0. VS WB 64Kbps_Ch132322 2N
Report - Receive Distortion | Ok |Minimum SDNR 22.04 LTE Band
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report

66_20M_QPSK_100RB_00ffset_EVS WB 64Kbps_Ch132322_2N

Title: LTE Band

and Noise (Conversational

[dB], (occured at

66_20M_QPSK_100RB_00ffset_E

Gain) 1250Hz) VS WB 64Kbps_Ch132322 2N

5.3 Frequency Response Min. dist. to LTE Band

2N FF y Ok |tolerance scheme 1.07/66_20M_QPSK_100RB_00Offset E
[dB], 217.7 Hz VS WB 64Kbps_Ch132322 2N

5.3 Frequency Response Min. dist. to LTE Band

N DE quency resp Ok tolerance scheme 0.61 66_20M_QPSK_100RB_0Offset_E
[dB], 2432.3 Hz VS WB 64Kbps_Ch132322 2N

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

Overall Receive Delay WB 6

5.1b Receive Volume Control Performance 2N WB 7

5.2 RCV Distortion and Noise - 250 Hz WB 8

5.2 RCV Distortion and Noise - 315 Hz WB 9

5.2 RCV Distortion and Noise - 400 Hz WB 10
5.2 RCV Distortion and Noise - 500 Hz WB 11
5.2 RCV Distortion and Noise - 630 Hz WB 12
5.2 RCV Distortion and Noise - 800 Hz WB 13
5.2 RCV Distortion and Noise - 1000 Hz WB 14
5.2 RCV Distortion and Noise - 1250 Hz WB 15
5.2 RCV Distortion and Noise - 1600 Hz WB 16
5.2 RCV Distortion and Noise - 2000 Hz WB 17
5.2 RCV Distortion and Noise - 2500 Hz WB 18
5.2 RCV Distortion and Noise - 3150 Hz WB 19
5.2 RCV Distortion and Noise - 4000 Hz WB 20
5.2 RCV Distortion and Noise - 5000 Hz WB 21
Report - Receive Distortion and Noise (Conversational Gain) 22
5.3 Frequency Response 2N FF 23
5.3 Frequency Response 2N DF 24
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 198.5 ms

2023/11/13 2:18 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322_2N

5.1b Receive Volume Control Performance 2N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1b Receive Volume Control Performance 2N WI p/Pa
2
15

1
0.5
0

-0.5

-1

-1.5

']
10

2 4 s 8 12

Speech Level RCV: 84.56 dB[SPL], Act.: 80.72% Ok

Ok

2023/11/13 2:19 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.17 dB (6.94%) Ok

Ok

2023/11/13 2:19 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.84 dB (5.73%) Ok

Ok

2023/11/13 2:19 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.44 dB (6.00%) Ok

Ok

2023/11/13 2:20 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.32 dB (5.42%) Ok

Ok

2023/11/13 2:20 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.95 dB (5.04%) Ok

Ok

2023/11/13 2:21 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.77 dB (5.77%) Ok

Ok

2023/11/13 2:21 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.03 dB (5.00%) Ok

Ok

2023/11/13 2:21 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 22.04 dB (7.91%) Ok

Ok

2023/11/13 2:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.34 dB (3.83%) Ok

Ok

2023/11/13 2:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.03 dB (3.54%) Ok

Ok

2023/11/13 2:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.48 dB (1.89%) Ok

Ok

2023/11/13 2:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.63 dB (2.94%) Ok

Ok

2023/11/13 2:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.55 dB (2.10%) Ok

Ok

2023/11/13 2:24 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.99 dB (2.00%) Ok

Ok

2023/11/13 2:24 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

66_20M_QPSK_100RB_00ffset_EVS WB 64Kbps_Ch132322_2N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 250Hz | 23.17 dB
2 315Hz | 24.84 dB
3 400Hz | 24.44 dB
4 500Hz | 25.32 dB
5 630Hz | 25.95 dB
6 800Hz | 24.77 dB
7 1000Hz | 26.03 dB
8 1250Hz | 22.04 dB
9 1600Hz | 28.34 dB
10 2000Hz | 29.03 dB
11 2500Hz | 34.48 dB
12 3150Hz | 30.63 dB
13 4000Hz | 33.55dB
14 5000Hz | 33.99 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.04dB at 1250Hz.

2023/11/13 2:30 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.3 Frequency Response 2N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.07 dB at 217.7 Hz Ok

Ok

2023/11/13 2:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_2N

5.3 Frequency Response 2N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.61 dB at 2432.3 Hz Ok

Ok

2023/11/13 2:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
24 66 _20M_QPSK 100RB_00ffset EVS WB 64Kbps_Ch132322_8N

Measurement Protocol

‘Measurement Object ‘LTE Band 66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322_8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 2:10
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ACQUA Report

66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322_8N

Title: LTE Band

Status Overview

SMD Status |~ oingle Value | Single Object
Description Value
LTE Band
Overall Receive Delay WB | Done |Delay (Cross) [ms] 118.2 66_20M_QPSK_100RB_00Offset_E
VS WB 64Kbps_Ch132322 8N
5.1a Receive Volume Speech Level LTE Band
Control Performance 8N Ok [ de[SPL]] 88.19/66_20M_QPSK 100RB_00ffset E
WB VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
5.2 ROV Distortlon and Ok B‘;?g'g” 1 (Noise) 23,15 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 8N
. . , . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Noise) | 24.80 66_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_Ch132322 8N
o o . LTE Band
>2 ROV nstortion and o B‘gﬁog'gn (Noise) 26,37 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 8N
o o . LTE Band
>2 ROV Dstortion and Ok B‘gﬁog'gn (Noise) 28,80 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
ﬁ'giszq\g?asﬁzﬁ\'f\’/%a”d Ok B‘;ﬁog'gn d(BNO'se) 29.40 66_20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 29.42 66_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) 32,27 66_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
ﬁlglszmq zDé%t?_lrgci;\‘/g”d Ok B‘;ﬁog'gn d(BNO'Se) 34.17 66_20M_QPSK_100RB_0Offset E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
ﬁlisZC\q g&%t?_'rg‘i,r\'/g”d Ok B‘;ﬁog'gn d(BNO'Se) 44.99 66_20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
ﬁ'fisicfvzc?é%tﬂﬁ"v”vé”d Ok B‘;ﬁog'gn d(BNO'Se) 4421 66_20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 8N
. . , . . LTE Band
>2 ROy oorion and Ok [Ec’j'gﬁog'g” (Noise) 4571 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
52 RCY Disortion and Ok B‘;?g'g” 1 (Noise) 41,58 66_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch132322 8N
. . . . . LTE Band
52 ROV Distortion and Ok B bgds "0 | 448666 20M QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch132322 8N
. . , . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 38.33 66_20M_QPSK_100RB_00ffset_E
| 0. VS WB 64Kbps_Ch132322 8N
Report - Receive Distortion | Ok |Minimum SDNR 23.15LTE Band
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report

66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322_8N

Title: LTE Band

and Noise (Conversational
Gain)

[dB], (occured at
250Hz)

66_20M_QPSK_100RB_0Offset E
VS WB 64Kbps_Ch132322_8N

5.3 Frequency Response Min. dist. to LTE Band

aN EE quency Resp Ok tolerance scheme 1.29 66_20M_QPSK_100RB_0Offset E
[dB], 1285.9 Hz VS WB 64Kbps_Ch132322 8N

5.3 Frequency Response Min. dist. to LTE Band

aN DF quency resp Ok tolerance scheme 0.91 66_20M_QPSK_100RB_0Offset_E
[dB], 924.0 Hz VS WB 64Kbps_Ch132322 8N

HEAD acoustics GmbH 2023/11/13 Page 3




ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

Overall Receive Delay WB 6

5.1a Receive Volume Control Performance 8N WB 7

5.2 RCV Distortion and Noise - 250 Hz WB 8

5.2 RCV Distortion and Noise - 315 Hz WB 9

5.2 RCV Distortion and Noise - 400 Hz WB 10
5.2 RCV Distortion and Noise - 500 Hz WB 11
5.2 RCV Distortion and Noise - 630 Hz WB 12
5.2 RCV Distortion and Noise - 800 Hz WB 13
5.2 RCV Distortion and Noise - 1000 Hz WB 14
5.2 RCV Distortion and Noise - 1250 Hz WB 15
5.2 RCV Distortion and Noise - 1600 Hz WB 16
5.2 RCV Distortion and Noise - 2000 Hz WB 17
5.2 RCV Distortion and Noise - 2500 Hz WB 18
5.2 RCV Distortion and Noise - 3150 Hz WB 19
5.2 RCV Distortion and Noise - 4000 Hz WB 20
5.2 RCV Distortion and Noise - 5000 Hz WB 21
Report - Receive Distortion and Noise (Conversational Gain) 22
5.3 Frequency Response 8N FF 23
5.3 Frequency Response 8N DF 24
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 118.2 ms

2023/11/13 2:01 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322_8N

5.1a Receive Volume Control Performance 8N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1a Receive Volume Control Performance 8N W p/Pa
2
15

1

0.5

0

-0.5

-1

-1.5

I

Speech Level RCV: 88.19 dB[SPL], Act.: 80.77% Ok

i |
10

12

Ok

2023/11/13 2:01 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.15 dB (6.96%) Ok

Ok

2023/11/13 2:02 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.89 dB (5.69%) Ok

Ok

2023/11/13 2:02 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.37 dB (4.80%) Ok

Ok

2023/11/13 2:03 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.80 dB (3.63%) Ok

Ok

2023/11/13 2:03 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.40 dB (3.39%) Ok

Ok

2023/11/13 2:03 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.42 dB (3.38%) Ok

Ok

2023/11/13 2:04 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.27 dB (2.44%) Ok

Ok

2023/11/13 2:04 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.17 dB (1.96%) Ok

Ok

2023/11/13 2:05 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 15



ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.99 dB (0.56%) Ok

Ok

2023/11/13 2:05 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.21 dB (0.62%) Ok

Ok

2023/11/13 2:05 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.71 dB (0.52%) Ok

Ok

2023/11/13 2:06 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.58 dB (0.83%) Ok

Ok

2023/11/13 2:06 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.86 dB (0.57%) Ok

Ok

2023/11/13 2:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.33 dB (1.21%) Ok

Ok

2023/11/13 2:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

66_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch132322_8N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 250Hz | 23.15dB
2 315Hz | 24.89 dB
3 400Hz | 26.37 dB
4 500Hz | 28.80 dB
5 630Hz | 29.40 dB
6 800Hz | 29.42 dB
7 1000Hz | 32.27 dB
8 1250Hz | 34.17 dB
9 1600Hz | 44.99 dB
10 2000Hz | 44.21dB
11 2500Hz | 45.71dB
12 3150Hz | 41.58 dB
13 4000Hz | 44.86 dB
14 5000Hz | 38.33dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.15dB at 250Hz.

2023/11/13 2:09 ACQUA

HEAD acoustics GmbH

2023/11/13
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.3 Frequency Response 8N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.29 dB at 1285.9 Hz Ok

Ok

2023/11/13 2:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
66_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch132322_8N

5.3 Frequency Response 8N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.91 dB at 924.0 Hz Ok

Ok

2023/11/13 2:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
25 7 20M_QPSK_100RB_0Offset EVS NB 24.4Kbps_Ch21100_2N

Measurement Protocol

‘Measurement Object ‘LTE Band 7 20M_QPSK_100RB_00Offset EVS NB 24.4Kbps Ch21100 2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 3:44

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report

7 20M_QPSK_100RB_0Offset_EVS NB 24.4Kbps_Ch21100_2N

Title: LTE Band

Status Overview

SMD Status ~ Single Value - Single Object
Description Value
LTE Band
Overall Receive Delay NB | Done |Delay (Cross) [ms] 100.3/7_20M_QPSK_100RB_0Offset_E
VS NB 24.4Kbps_Ch21100_2N
5.1b Receive Volume Speech Level LTE Band
Control Performance 2N Ok [ de[SPL]] 86.12/7_20M_QPSK_100RB_00ffset E
NB VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
ﬁl'giszc_\gg(')sﬁ’zﬂ;\?g and Ok B‘;ﬁog'gn dg\'o'se) 24.90 7 20M_QPSK_100RB_00ffset E
O VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
>2 ROV Distortion and Ok [%';;05'8” (Nolse) | 26,67 7_20M_QPSK_100RB_00ffset_E
e VS NB 24.4Kbps_Ch21100_2N
o o . LTE Band
>2 ROV Detortion and Ok [%';;03'8” ' (Noise) 2828 7_20M_QPSK_100RB_00ffset_E
O VS NB 24.4Kbps_Ch21100_2N
o o . LTE Band
o2 ROV netortion and Ok [%';;03'8” ' (Noise) 2570 7_20M_QPSK_100RB_00ffset_E
O VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
ﬁlglsF;C\q 56?;?_:20,\’};”" Ok B‘;fg'g” dg"o'se) 27.97 7 20M_QPSK_100RB_00ffset E
Y VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 20,96 7_20M_QPSK_100RB_00ffset_E
O VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 37.38 7_ooM_QPSK_100RB_00ffset_E
e VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
>2 ROy Dneortion and Ok B‘;ﬁog'gn (Noise) 36,83 7_20M_QPSK_100RB_00ffset_E
O VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
ﬁl'gischvz%%tﬂgﬂgnd Ok [%';;03'8” dg"c"se) 41.07'7_20M_QPSK_100RB_0Offset_E
Y- VS NB 24.4Kbps_Ch21100_2N
. . . . . LTE Band
ﬁl'gisch\g%%tﬂgﬂgnd Ok [%';;03'8” dg"c"se) 37.77 7_20M_QPSK_100RB_0Offset_E
Y- VS NB 24.4Kbps_Ch21100_2N
Report - Receive Distortion Minimum SDNR LTE Band
and Noise (Conversational Ok |[dB], (occured at 24.90/7_20M_QPSK_100RB_00ffset_E
Gain) 400Hz) VS NB 24.4Kbps_Ch21100_2N
5.3 Frequency Response Min. dist. to LTE Band
N EE ﬁ' ANBV P Ok tolerance scheme 0.317_20M_QPSK_100RB_0Offset E
[dB], 2177.4 Hz VS NB 24.4Kbps_Ch21100_2N
5.3 Frequency Response Min. dist. to LTE Band
N DF ﬂ' ANBV P Not Ok tolerance scheme -0.24 7_20M_QPSK_100RB_00ffset E
[dB], 2177.4 Hz VS NB 24.4Kbps_Ch21100_2N
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

Overall Receive Delay NB

5
5.1b Receive Volume Control Performance 2N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 2N FF HANB 18
5.3 Frequency Response 2N DF HANB 19

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

HEAD acoustics GmbH 2023/11/13 Page 4



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 100.3 ms

2023/11/13 3:38 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 5



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.1b Receive Volume Control Performance 2N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1b Receive Volume Control Performance 2N NE p/Pa
2

1.5

U 1

1

(1 05

[}
[l 05

iy

-1

-1.5

I
10

2 4 s 8 12

Speech Level RCV: 86.12 dB[SPL], Act.: 80.85% Ok

Ok

2023/11/13 3:38 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.90 dB (5.69%) Ok

Ok

2023/11/13 3:39 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.67 dB (4.64%) Ok

Ok

2023/11/13 3:39 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.28 dB (3.85%) Ok

Ok

2023/11/13 3:40 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.70 dB (5.19%) Ok

Ok

2023/11/13 3:40 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.97 dB (4.00%) Ok

Ok

2023/11/13 3:40 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.96 dB (3.18%) Ok

Ok

2023/11/13 3:41 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.38 dB (1.35%) Ok

Ok

2023/11/13 3:41 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 36.83 dB (1.44%) Ok

Ok

2023/11/13 3:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.07 dB (0.88%) Ok

Ok

2023/11/13 3:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.77 dB (1.29%) Ok

Ok

2023/11/13 3:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

7 20M_QPSK_100RB_0Offset_EVS NB 24.4Kbps_Ch21100_2N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 400Hz | 24.90 dB
2 500Hz | 26.67 dB
3 630Hz | 28.28 dB
4 800Hz | 25.70dB
5 1000Hz | 27.97 dB
6 1250Hz | 29.96 dB
7 1600Hz | 37.38 dB
8 2000Hz | 36.83 dB
9 2500Hz | 41.07 dB
10 3150Hz | 37.77 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 24.90dB at 400Hz.

2023/11/13 3:43 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.3 Frequency Response 2N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.31 dB at 2177.4 Hz Ok

Ok

2023/11/13 3:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00Offset EVS NB 24.4Kbps_Ch21100_2N

5.3 Frequency Response 2N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
-0.24 dB at 2177.4 Hz Not Ok

Not Ok

2023/11/13 3:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
26 7 20M_QPSK_100RB_0Offset EVS NB 24.4Kbps_Ch21100_8N

Measurement Protocol

‘Measurement Object ‘LTE Band 7 20M_QPSK_100RB_0Offset EVS NB 24.4Kbps Ch21100 8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 3:56

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report

7 20M_QPSK_100RB_0Offset_EVS NB 24.4Kbps_Ch21100_8N

Title: LTE Band

Status Overview

SMD Status ~ oingle Value  Single Object
Description Value
LTE Band
Overall Receive Delay NB | Done |Delay (Cross) [ms] 140.7 7_20M_QPSK_100RB_0Offset_E
VS NB 24.4Kbps_Ch21100_8N
5.1a Receive Volume Speech Level LTE Band
Control Performance 8N Ok [ dFI)B[SPL]] 89.84 7 20M_QPSK_100RB_0Offset E
NB VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
ﬁl'giszc_\gg(')sﬁ’zﬁﬁg and Ok B‘gﬁog'gn d(BNO'Se) 25.447 20M_QPSK_100RB_0Offset E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}"g'g” (Nolse) 27,17 7_20M_QPSK_100RB_00ffset_E
O VS NB 24.4Kbps_Ch21100_8N
o o . LTE Band
>2 ROV Detortion and Ok B‘;ﬁog'gn (Noise) | 28.41/7_20M_QPSK_100RB_0Offset_E
O VS NB 24.4Kbps_Ch21100_8N
o o . LTE Band
o2 ROV netortion and Ok B‘;ﬁog'gn (Noise) 26,76 7_20M_QPSK_100RB_0Offset_E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
ﬁlglsF;C\q ST Ok B‘;}og'gn dg\'o'se) 28.80/7_20M_QPSK_100RB_00Offset E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}C’g'g” (Nolse) ' 27.037_20M_QPSK_100RB_00ffset_E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}C’g'g” (Nolse) ' 35.747_20M_QPSK_100RB_0Offset_E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROy Dneortion and Ok B‘;ﬁog'gn ' (Noise) | 36.06 7_20M_QPSK_100RB_0Offset_E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
ﬁl'gischvz%%tﬂgﬂgnd Ok B‘;}og'gn dg\'o'se) 27.07 7_20M_QPSK_100RB_00ffset E
O VS NB 24.4Kbps_Ch21100_8N
. . . . . LTE Band
ﬁl'gisch\g%%tﬂgﬂgnd Ok [%';;0'3'8” dg\'o'se) 36.33 7_20M_QPSK_100RB_0Offset_E
O VS NB 24.4Kbps_Ch21100_8N
Report - Receive Distortion Minimum SDNR LTE Band
and Noise (Conversational Ok |[dB], (occured at 25.44'7 20M_QPSK_100RB_0Offset_E
Gain) 400Hz) VS NB 24.4Kbps_Ch21100_8N
5.3 Frequency Response Min. dist. to LTE Band
N EE PANE. P Ok tolerance scheme 0.50 7_20M_QPSK_100RB_00ffset_E
[dB], 305.9 Hz VS NB 24.4Kbps_Ch21100_8N
5.3 Frequency Response Min. dist. to LTE Band
N DF ﬂ' ANBV P Ok tolerance scheme 0.237_20M_QPSK_100RB_00Offset_E
[dB], 2177.4 Hz VS NB 24.4Kbps_Ch21100_8N
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

Overall Receive Delay NB

5
5.1a Receive Volume Control Performance 8N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 8N FF HANB 18
5.3 Frequency Response 8N DF HANB 19
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 140.7 ms

2023/11/13 3:49 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.1a Receive Volume Control Performance 8N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1a Receive Volume Control Performance 8N NE p/Pa
2
15

1

0.5

0

-0.5

-1
-1.5

J.Ih Il E

Speech Level RCV: 89.84 dB[SPL], Act.: 81.95% Ok

i |
10 1

2

Ok

2023/11/13 3:49 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.44 dB (5.35%) Ok

Ok

2023/11/13 3:49 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.17 dB (4.38%) Ok

Ok

2023/11/13 3:50 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.41 dB (3.80%) Ok

Ok

2023/11/13 3:50 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.76 dB (4.59%) Ok

Ok

2023/11/13 3:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.80 dB (3.63%) Ok

Ok

2023/11/13 3:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.03 dB (4.45%) Ok

Ok

2023/11/13 3:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 35.74 dB (1.63%) Ok

Ok

2023/11/13 3:52 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 36.06 dB (1.57%) Ok

Ok

2023/11/13 3:52 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.07 dB (4.43%) Ok

Ok

2023/11/13 3:53 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 36.33 dB (1.53%) Ok

Ok

2023/11/13 3:53 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

7 20M_QPSK_100RB_0Offset_EVS NB 24.4Kbps_Ch21100_8N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 400Hz | 25.44 dB
2 500Hz | 27.17 dB
3 630Hz | 28.41dB
4 800Hz | 26.76 dB
5 1000Hz | 28.80 dB
6 1250Hz | 27.03 dB
7 1600Hz | 35.74 dB
8 2000Hz | 36.06 dB
9 2500Hz | 27.07 dB
10 3150Hz | 36.33dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 25.44dB at 400Hz.

2023/11/13 3:54 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.3 Frequency Response 8N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.50 dB at 305.9 Hz Ok

Ok

2023/11/13 3:54 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch21100_8N

5.3 Frequency Response 8N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.23 dB at 2177.4 Hz Ok

Ok

2023/11/13 3:54 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
27 7 _20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch21100_2N

Measurement Protocol

Measurement Object LTE Band 7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 3:12
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ACQUA Report

7 20M_QPSK_100RB_00Offset EVS WB 64Kbps_Ch21100_2N

Title: LTE Band

Status Overview

SMD Status| Ongle Value | Single Object
Description Value
LTE Band
Overall Receive Delay WB | Done |Delay (Cross) [ms] 139.4/7_20M_QPSK_100RB_0Offset_E
VS WB 64Kbps_ Ch21100_2N
5.1b Receive Volume Speech Level LTE Band
Control Performance 2N Ok | de[SPL]] 84.26/ 7 20M_QPSK_100RB_00ffset E
WB VS WB 64Kbps_ Ch21100_2N
. . . . . LTE Band
ﬁl'giici\/zg(')sl:"z”\',‘\’/%a”d Ok B‘;}O'g'g” dg\lo'se) 22.947 20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_ Ch21100_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn 1 (NoIse)  24.47 7_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch21100_2N
o o . LTE Band
>2 ROV nstortion and Ok [%';;0'3'8” | (Noise) 26,36 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_Ch21100_2N
o o . LTE Band
>2 ROV Dstortion and Ok [%';;0'3'8” | (Noise) 2820 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_ Ch21100_2N
. . . . . LTE Band
ﬁ'giszq\g?asﬁz”\'f\’/%a”d Ok [[;';;03'8“ d(BNO'Se) 29.19 7_20M_QPSK_100RB_0Offset _E
0. VS WB 64Kbps_ Ch21100_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) 28,00 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_Ch21100_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) 30,66 7_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_ Ch21100_2N
. . . . . LTE Band
> 2 ROy sortion and Ok B;orglgn 1 (Noise) 3050 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_ Ch21100_2N
. . . . . LTE Band
ﬁlisZC\q eortion and Ok [I?;;’;ogngn d(BNO'Se) 38.55 7_20M_QPSK_100RB_0Offset _E
0. VS WB 64Kbps. Ch21100_2N
. . . . . LTE Band
ﬁ'fisicfvzc?é%tﬂﬁ"v”vé”d Ok [I?;;’;oglgn d(BNO'Se) 37.79 7_20M_QPSK_100RB_0Offset _E
0. VS WB 64Kbps. Ch21100_2N
. . , . , LTE Band
>2 ROy oorion and Ok B‘;;O'g'g” 1(Noise) 4639 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_ Ch21100_2N
. . . . . LTE Band
52 RCY Disortion and Ok B‘;}O'g'g” | (Noise) 38,66 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_ Ch21100_2N
. . . . . LTE Band
ﬁl'giici\gg(')%tﬂ%g”d Ok B‘;}O'g'g” dg\lo'se) 42.447 20M_QPSK_100RB_0Offset E
0. VS WB 64Kbps_ Ch21100_2N
. . , . , LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Noise) 41,88 7_20M_QPSK_100RB_0Offset_E
| 0. | VS WB 64Kbps_Ch21100_2N
Report - Receive Distortion | Ok |Minimum SDNR 22.94\LTE Band
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report

7 20M_QPSK_100RB_00Offset EVS WB 64Kbps_Ch21100_2N

Title: LTE Band

and Noise (Conversational
Gain)

[dB], (occured at
250Hz)

7 20M_QPSK_100RB_0Offset E
VS WB 64Kbps_Ch21100_2N

5.3 Frequency Response

Min. dist. to tolerance

LTE Band

2N DF

Hz

N EE Ok |scheme[dB],731.5 = 1.127_20M_QPSK_100RB_0Offset E
Hz VS WB 64Kbps_Ch21100_2N
5.3 Frequency Response Min. dist. to tolerance LTE Band
-2 Trequency Resp Ok scheme [dB], 2432.3 | 0.67 7_20M_QPSK_100RB_0Offset_E

VS WB 64Kbps_Ch21100_2N

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

Overall Receive Delay WB 6

5.1b Receive Volume Control Performance 2N WB 7

5.2 RCV Distortion and Noise - 250 Hz WB 8

5.2 RCV Distortion and Noise - 315 Hz WB 9

5.2 RCV Distortion and Noise - 400 Hz WB 10
5.2 RCV Distortion and Noise - 500 Hz WB 11
5.2 RCV Distortion and Noise - 630 Hz WB 12
5.2 RCV Distortion and Noise - 800 Hz WB 13
5.2 RCV Distortion and Noise - 1000 Hz WB 14
5.2 RCV Distortion and Noise - 1250 Hz WB 15
5.2 RCV Distortion and Noise - 1600 Hz WB 16
5.2 RCV Distortion and Noise - 2000 Hz WB 17
5.2 RCV Distortion and Noise - 2500 Hz WB 18
5.2 RCV Distortion and Noise - 3150 Hz WB 19
5.2 RCV Distortion and Noise - 4000 Hz WB 20
5.2 RCV Distortion and Noise - 5000 Hz WB 21
Report - Receive Distortion and Noise (Conversational Gain) 22
5.3 Frequency Response 2N FF 23
5.3 Frequency Response 2N DF 24
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 139.4 ms

2023/11/13 2:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.1b Receive Volume Control Performance 2N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1b Receive Volume Control Performance 2N WI p/Pa
2

1.5

i | 1

i
0
i : | Xy 05

-1

-1.5

']

2 4 s 8 10 12

Speech Level RCV: 84.26 dB[SPL], Act.: 82.21% Ok

Ok

2023/11/13 2:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 22.94 dB (7.13%) Ok

Ok

2023/11/13 2:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.47 dB (5.98%) Ok

Ok

2023/11/13 2:44 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.36 dB (4.81%) Ok

Ok

2023/11/13 2:44 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.20 dB (3.89%) Ok

Ok

2023/11/13 2:44 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.19 dB (3.47%) Ok

Ok

2023/11/13 2:45 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.09 dB (3.94%) Ok

Ok

2023/11/13 2:45 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 13



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.66 dB (2.93%) Ok

Ok

2023/11/13 2:46 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.59 dB (2.95%) Ok

Ok

2023/11/13 2:46 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.55 dB (1.18%) Ok

Ok

2023/11/13 2:46 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.79 dB (1.29%) Ok

Ok

2023/11/13 2:47 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 46.39 dB (0.48%) Ok

Ok

2023/11/13 2:47 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.66 dB (1.17%) Ok

Ok

2023/11/13 2:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 42.44 dB (0.76%) Ok

Ok

2023/11/13 2:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.88 dB (0.81%) Ok

Ok

2023/11/13 2:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

7 20M_QPSK_100RB_00Offset EVS WB 64Kbps_Ch21100_2N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 250Hz | 22.94 dB
2 315Hz | 24.47 dB
3 400Hz | 26.36 dB
4 500Hz | 28.20 dB
5 630Hz | 29.19dB
6 800Hz | 28.09dB
7 1000Hz | 30.66 dB
8 1250Hz | 30.59 dB
9 1600Hz | 38.55 dB
10 2000Hz | 37.79dB
11 2500Hz | 46.39 dB
12 3150Hz | 38.66 dB
13 4000Hz | 42.44 dB
14 5000Hz | 41.88 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.94dB at 250Hz.

2023/11/13 2:51 ACQUA

HEAD acoustics GmbH

2023/11/13
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.3 Frequency Response 2N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.12 dB at 731.5 Hz Ok

Ok

2023/11/13 2:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_2N

5.3 Frequency Response 2N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.67 dB at 2432.3 Hz Ok

Ok

2023/11/13 2:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
28 7 20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch21100_8N

Measurement Protocol

‘Measurement Object ‘LTE Band 7 20M_QPSK _ 100RB_00Offset EVS WB 64Kbps Ch21100 8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date 2023/11/13 3:11
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ACQUA Report

7 20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch21100_8N

Title: LTE Band

Status Overview

SMD Status |~ Sindle Value - Single Object
Description Value
LTE Band
Overall Receive Delay WB | Done |Delay (Cross) [ms] 120.5/7_20M_QPSK_100RB_0Offset_E
VS WB 64Kbps_ Ch21100_8N
5.1a Receive Volume Speech Level LTE Band
Control Performance 8N Ok [ de[SPL]] 88.23/7_ 20M_QPSK_100RB_0Offset E
WB VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
ﬁl'giici\/zg(')sl:"z”\',‘\’/%a”d Ok B‘;ﬁog'gn d(BNO'SG) 22.857 20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}"g'g” (Nolse) | 23.49 7_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_Ch21100_8N
o o . LTE Band
>2 ROV nstortion and Ok E‘;ﬁog'gn ' (Noise) | 26.16 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_ Ch21100_8N
o o . LTE Band
>2 ROV Dstortion and Ok E‘;ﬁog'gn ' (Noise) | 28,65 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps. Ch21100_8N
. . . . . LTE Band
ﬁ'giszq\g?asﬁzﬁ\'f\’/%a”d Ok B‘;}"g'g” dg\'O'Se) 29.42/7_20M_QPSK_100RB_0Offset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 29.37 7_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_ Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;ﬁog'gn (Nolse) | 32.25 7_20M_QPSK_100RB_0Offset_E
0. VS WB 64Kbps_ Ch21100_8N
. . . . . LTE Band
ﬁlglszmq zDé%t?_lrgci;\‘/g”d Ok B‘;ﬁog'gn d(BNO'%) 34.327 20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
ﬂf.sFiC\ﬁ gézt%rgmgnd Ok [%';;Og'g” d(BNO'Se) 44.927 20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
ﬁ'fisicfvzc?é%tﬂﬁ"v”vé”d Ok B‘;}C’g'g” d(BNO'Se) 43.76/7_20M_QPSK_100RB_0Offset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROy oorion and Ok [%';;0’3'8” ' (Noise) | 45.20 7_20M_QPSK_100RB_00ffset_E
0. VS WB 64Kbps_ Ch21100_8N
. . . . . LTE Band
g-gi;%?ggtﬂmg”d Ok B‘;ﬁog'gn d(BNO'SG) 41.297 20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
ﬁl'giici\gg(')%tﬂ%g”d Ok B‘;}"g'g” d(BNO'SG) 45.26 7 20M_QPSK_100RB_00ffset E
0. VS WB 64Kbps_Ch21100_8N
. . . . . LTE Band
>2 ROV Distortion and Ok B‘;}"g'g” (Nolse) | 43.127_20M_QPSK_100RB_0Offset_E
0 VS WB 64Kbps_Ch21100_8N
Report - Receive Distortion Ok  |Minimum SDNR 22.85LTE Band
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

and Noise (Conversational [dB], (occured at 7_20M_QPSK_100RB_0Offset E

Gain) 250Hz) VS WB 64Kbps_Ch21100_8N

5.3 Frequency Response Min. dist. to LTE Band

aN EE quency Resp Ok tolerance scheme 1.22'7_20M_QPSK_100RB_00ffset E
[dB], 731.5 Hz VS WB 64Kbps_Ch21100_8N

5.3 Frequency Response Min. dist. to LTE Band

aN DF quency resp Ok tolerance scheme 0.92 7_20M_QPSK_100RB_0Offset_E
[dB], 924.0 Hz VS WB 64Kbps_Ch21100_8N

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

Overall Receive Delay WB 6

5.1a Receive Volume Control Performance 8N WB 7

5.2 RCV Distortion and Noise - 250 Hz WB 8

5.2 RCV Distortion and Noise - 315 Hz WB 9

5.2 RCV Distortion and Noise - 400 Hz WB 10
5.2 RCV Distortion and Noise - 500 Hz WB 11
5.2 RCV Distortion and Noise - 630 Hz WB 12
5.2 RCV Distortion and Noise - 800 Hz WB 13
5.2 RCV Distortion and Noise - 1000 Hz WB 14
5.2 RCV Distortion and Noise - 1250 Hz WB 15
5.2 RCV Distortion and Noise - 1600 Hz WB 16
5.2 RCV Distortion and Noise - 2000 Hz WB 17
5.2 RCV Distortion and Noise - 2500 Hz WB 18
5.2 RCV Distortion and Noise - 3150 Hz WB 19
5.2 RCV Distortion and Noise - 4000 Hz WB 20
5.2 RCV Distortion and Noise - 5000 Hz WB 21
Report - Receive Distortion and Noise (Conversational Gain) 22
5.3 Frequency Response 8N FF 23
5.3 Frequency Response 8N DF 24

HEAD acoustics GmbH 2023/11/13 Page 4



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 120.5 ms

2023/11/13 2:56 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.1a Receive Volume Control Performance 8N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1a Receive Volume Control Performance 8N W p/Pa
2
15

1

bl n il
| |
4 ll ]

Speech Level RCV: 88.23 dB[SPL], Act.: 80.74% Ok

0.5

0

-0.5

-1
-1.5

||
10

12

Ok

2023/11/13 2:56 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 22.85 dB (7.20%) Ok

Ok

2023/11/13 2:56 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.49 dB (6.69%) Ok

Ok

2023/11/13 2:57 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.16 dB (4.92%) Ok

Ok

2023/11/13 2:57 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 10



ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.65 dB (3.69%) Ok

Ok

2023/11/13 2:57 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.42 dB (3.38%) Ok

Ok

2023/11/13 2:58 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.37 dB (3.40%) Ok

Ok

2023/11/13 2:58 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.25 dB (2.44%) Ok

Ok

2023/11/13 2:59 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.32 dB (1.92%) Ok

Ok

2023/11/13 2:59 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.92 dB (0.57%) Ok

Ok

2023/11/13 3:00 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.76 dB (0.65%) Ok

Ok

2023/11/13 3:00 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.20 dB (0.55%) Ok

Ok

2023/11/13 3:00 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.29 dB (0.86%) Ok

Ok

2023/11/13 3:01 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.26 dB (0.55%) Ok

Ok

2023/11/13 3:01 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.12 dB (0.70%) Ok

Ok

2023/11/13 3:02 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

7_20M_QPSK_100RB_00ffset_EVS WB 64Kbps_Ch21100_8N

Title: LTE Band

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 250Hz | 22.85dB
2 315Hz | 23.49dB
3 400Hz | 26.16 dB
4 500Hz | 28.65dB
5 630Hz | 29.42 dB
6 800Hz | 29.37 dB
7 1000Hz | 32.25dB
8 1250Hz | 34.32dB
9 1600Hz | 44.92 dB
10 2000Hz | 43.76 dB
11 2500Hz | 45.20 dB
12 3150Hz | 41.29dB
13 4000Hz | 45.26 dB
14 5000Hz | 43.12dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.85dB at 250Hz.

2023/11/13 3:02 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.3 Frequency Response 8N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.22 dB at 731.5 Hz Ok

Ok

2023/11/13 3:02 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
7_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch21100_8N

5.3 Frequency Response 8N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.92 dB at 924.0 Hz Ok

Ok

2023/11/13 3:02 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band 41
29 PC2_20M_QPSK 100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

Measurement Protocol

Measurement Obiect LTE Band 41 PC2_20M_QPSK_100RB_00Offset_ EVS NB
) 24.4Kbps_Ch40620_8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 6:13
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ACQUA Report

Title: LTE Band 41

PC2_20M_QPSK_100RB_00ffset_EVS NB 24.4Kbps_Ch40620_8N

Status Overview

SMD Statys| Single Value | Single Object
Description Value
LTE Band 41
Overall Receive Delay NB | Done |Delay (Cross) [ms] 96.5PC2_20M_QPSK_100RB_0Offset_
EVS NB 24.4Kbps_Ch40620_8N
5.1a Receive Volume Speech Level LTE Band 41
Control Performance 8N Ok  SRESS) 90.15 PC2_20M_QPSK_100RB_0Offset_
NB EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
5.2 RCV Distortion and Ok [[()1'3508'8” ' (Noise) | 25,03 PC2_20M_QPSK_100RB_00ffset_
0. EVS NB 24.4Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;}og'gn (Nolse) 27,55 PC2_20M_QPSK_100RB_0Offset_
0. EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
>2 ROV Detortion and Ok [%'gﬁog'g” (Noise) | 28.86 PC2_20M_QPSK_100RB_00ffset_
, 0. EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
o2 ROV netortion and Ok [%'gﬁog'g” (Noise) | 27.04 PC2_20M_QPSK_100RB_00ffset_
, 0. EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
ﬁlglsF;C\q (?(')%t?_EOI\TBa”d Ok [[31';;03'8” deNO'Se) 29.12 PC2_20M_QPSK_100RB_00ffset
0. EVS NB 24.4Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;}"g'g” (Nolse) 30,53 PC2_20M_QPSK_100RB_0Offset_
0. EVS NB 24.4Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;}"g'g” (Nolse) ' 37.47 PC2_20M_QPSK_100RB_0Offset_
0. EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
ﬁl'gi;?\/zgc')%t?_lrgol\rj‘;”d Ok B‘gﬁog'gn d(BNO'SG) 37.52 PC2_20M_QPSK_100RB_00ffset
0. EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
ﬁ'gischvz?a%tﬂfﬁ;”d Ok B‘;ﬁog'gn dg\'o'se) 26.23 PC2_20M_QPSK_100RB_00ffset
0. EVS NB 24.4Kbps_Ch40620_8N
o o . LTE Band 41
ﬁ'gisch\g%%tﬂfﬁ;”d Ok B‘;ﬁog'gn dg\'o'se) 37.76 PC2_20M_QPSK_100RB_00ffset
0. EVS NB 24.4Kbps_Ch40620_8N
Report - Receive Minimum SDNR LTE Band 41
Distortion and Noise Ok |[dB], (occured at 25.03 PC2_20M_QPSK_100RB_0Offset_
(Conversational Gain) 400Hz) EVS NB 24.4Kbps_Ch40620 8N
5.3 Frequency Response Min. dist. to LTE Band 41
oN EF ﬁ' ANB P Ok tolerance scheme 0.34 PC2_20M_QPSK_100RB_0Offset_
[dB], 1447 5 Hz EVS NB 24.4Kbps_Ch40620_8N
5.3 Frequency Response Min. dist. to LTE Band 41
N DF ﬂ' ANB P Ok tolerance scheme 0.14 PC2_20M_QPSK_100RB_0Offset_
[dB], 2177.4 Hz EVS NB 24.4Kbps_ Ch40620_8N
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

Overall Receive Delay NB

5
5.1a Receive Volume Control Performance 8N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 8N FF HANB 18
5.3 Frequency Response 8N DF HANB 19
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

HEAD acoustics GmbH 2023/11/13 Page 4



ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 96.5 ms

2023/11/13 6:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.1a Receive Volume Control Performance 8N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1a Receive Volume Control Performance 8N NE p/Pa
2
15

1
0.5

0

-0.5

i
Lkl
2

-1

-1.5

b

IM.I || ||

il d | |

4 ts 8 10 1

2

Speech Level RCV: 90.15 dB[SPL], Act.: 80.77% Ok

Ok

2023/11/13 6:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.03 dB (5.60%) Ok

Ok

2023/11/13 6:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.55 dB (4.19%) Ok

Ok

2023/11/13 6:08 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
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-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.86 dB (3.60%) Ok

Ok

2023/11/13 6:08 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.04 dB (4.44%) Ok

Ok

2023/11/136:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.12 dB (3.50%) Ok

Ok

2023/11/136:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.53 dB (2.98%) Ok

Ok

2023/11/136:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.47 dB (1.34%) Ok

Ok

2023/11/136:10 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.52 dB (1.33%) Ok

Ok

2023/11/136:10 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.23 dB (4.88%) Ok

Ok

2023/11/13 6:11 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50
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20
10
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-10
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-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.76 dB (1.29%) Ok

Ok

2023/11/13 6:11 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

PC2_20M_QPSK_100RB_00ffset_EVS NB 24.4Kbps_Ch40620_8N

Title: LTE Band 41

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 400Hz | 25.03 dB
2 500Hz | 27.55dB
3 630Hz | 28.86 dB
4 800Hz | 27.04 dB
5 1000Hz | 29.12dB
6 1250Hz | 30.53 dB
7 1600Hz | 37.47 dB
8 2000Hz | 37.52 dB
9 2500Hz | 26.23 dB
10 3150Hz | 37.76 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 25.03dB at 400Hz.

2023/11/13 6:11 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.3 Frequency Response 8N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.34 dB at 1447.5 Hz Ok

Ok

2023/11/13 6:11 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK _100RB_00ffset EVS NB 24.4Kbps_Ch40620 8N

5.3 Frequency Response 8N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.14 dB at 2177.4 Hz Ok

Ok

2023/11/13 6:12 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band 41
30 _PC2 _20M_QPSK 100RB_00ffset EVS WB 64Kbps_Ch40620 2N

Measurement Protocol

Measurement Obiect LTE Band 41 PC2_20M_QPSK_100RB_00Offset_ EVS WB
) 64Kbps_Ch40620_2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 6:44

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report

Title: LTE Band 41

PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

Status Overview

SMD Statys| Oingle Value |Single Object
Description Value
LTE Band 41
Overall Receive Delay WB | Done |Delay (Cross) [ms] 116.1/PC2_20M_QPSK_100RB_00Offset_
EVS WB 64Kbps_Ch40620 2N
5.1b Receive Volume Speech Level LTE Band 41
Control Performance 2N Ok [ de[SPL]] 84.37 PC2_20M_QPSK_100RB_0Offset
WB EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
ﬁl'giici\/zg(')sl:"z”\',‘\’/%a”d Ok B‘gﬁog'gn d(BNO'Se) 22.54 PC2_20M_QPSK_100RB_00ffset
0. EVS WB 64Kbps_Ch40620_2N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;ﬁ"g'g” (Nolse) | 23,60 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
>2 ROV nstortion and o [%';;"g'g” ' (Noise) 25,89 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
>2 ROV Dstortion and o [%';;"g'g” (Noise) 28,22 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
ﬁ'giszq\g?asﬁz”\'f\’/%a”d Ok B'SEOS'E” d(BN°'Se) 29.45 PC2_20M_QPSK_100RB_00ffset
0. EVS WB 64Kbps_Ch40620_2N
. . . . . LTE Band 41
>2 ROV Distortion and Ok E;;;Og'g” (Nolse) | 28.15 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_2N
. . . . . LTE Band 41
>2 ROV Distortion and Ok E;;;Og'g” (Nolse) | 31.52 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
ﬁlglszmq zDé%t?_lrgci;\‘/g”d Ok [%';;Og'g” d(BNO'se) 33.71 PC2_20M_QPSK_100RB_00ffset
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
ﬁlisimq g&%ﬁ_{g%g”d Ok B‘;ﬂ'g” d(BNO'Se) 44.59 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
ﬁ'gisch\’zgaztﬂgmg”d Ok B‘;ﬂ'g” d(BNO'Se) 42.15 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_2N
. . . . . LTE Band 41
>2 ROy oorion and Ok [[()j'g;"’g'g” ' (Noise) | 46.21 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620 2N
o o . LTE Band 41
ﬁl'gisch\g%%tﬂ%g”d Ok B‘;ﬁog'gn d(BNO'Se) 41.53 PC2 20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_2N
o o . LTE Band 41
ﬁl'giici\gg(')%tﬂ%g”d Ok B‘gﬁog'gn d(BNO'Se) 45.81 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_2N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;ﬁ"g'g” (Noise) | 34.72 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_2N
Report - Receive Distortion| Ok |Minimum SDNR 22.54 LTE Band 41
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

and Noise (Conversational [dB], (occured at PC2_20M_QPSK_100RB_0Offset

Gain) 250Hz) EVS WB 64Kbps_Ch40620 2N

5.3 Frequency Response Min. dist. to LTE Band 41

2N FE q y P Ok |tolerance scheme 1.10/PC2_20M_QPSK_100RB_00Offset
[dB], 217.7 Hz EVS WB 64Kbps_Ch40620 2N

5.3 Frequency Response Min. dist. to LTE Band 41

N DF quency resp Ok tolerance scheme 0.62 PC2_20M_QPSK_100RB_00Offset_
[dB], 2432.3 Hz EVS WB 64Kbps_Ch40620 2N

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report

PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

Title: LTE Band 41

Overall Receive Delay WB

5.1b Receive Volume Control Performance 2N WB

5.2 RCV Distortion and Noise - 250 Hz WB
5.2 RCV Distortion and Noise - 315 Hz WB
5.2 RCV Distortion and Noise - 400 Hz WB
5.2 RCV Distortion and Noise - 500 Hz WB
5.2 RCV Distortion and Noise - 630 Hz WB
5.2 RCV Distortion and Noise - 800 Hz WB
5.2 RCV Distortion and Noise - 1000 Hz WB
5.2 RCV Distortion and Noise - 1250 Hz WB
5.2 RCV Distortion and Noise - 1600 Hz WB
5.2 RCV Distortion and Noise - 2000 Hz WB
5.2 RCV Distortion and Noise - 2500 Hz WB
5.2 RCV Distortion and Noise - 3150 Hz WB
5.2 RCV Distortion and Noise - 4000 Hz WB
5.2 RCV Distortion and Noise - 5000 Hz WB

Report - Receive Distortion and Noise (Conversational Gain)

5.3 Frequency Response 2N FF
5.3 Frequency Response 2N DF

o0 N O

1"
12
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100
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0 50m 0.1 ts 0.2 025 03

Delay (Cross): 116.1 ms

2023/11/13 6:37 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.1b Receive Volume Control Performance 2N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1b Receive Volume Control Performance 2N WI p/Pa
2

1.5

1
0.5
0
-0.5

-1

-1.5

'l

2 4 s 8 10 12

Speech Level RCV: 84.37 dB[SPL], Act.: 82.33% Ok

Ok

2023/11/13 6:37 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 22.54 dB (7.46%) Ok

Ok

2023/11/13 6:37 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.60 dB (6.60%) Ok

Ok

2023/11/13 6:38 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.89 dB (5.08%) Ok

Ok

2023/11/13 6:38 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.22 dB (3.88%) Ok

Ok

2023/11/136:39 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.45 dB (3.37%) Ok

Ok

2023/11/136:39 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.15 dB (3.91%) Ok

Ok

2023/11/136:39 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.52 dB (2.65%) Ok

Ok

2023/11/13 6:40 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.71 dB (2.06%) Ok

Ok

2023/11/13 6:40 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.59 dB (0.59%) Ok

Ok

2023/11/13 6:41 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 42.15 dB (0.78%) Ok

Ok

2023/11/13 6:41 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 46.21 dB (0.49%) Ok

Ok

2023/11/13 6:41 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.53 dB (0.84%) Ok

Ok

2023/11/13 6:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.81 dB (0.51%) Ok

Ok

2023/11/13 6:42 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.72 dB (1.84%) Ok

Ok

2023/11/13 6:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

Title: LTE Band 41

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 250Hz | 22.54 dB
2 315Hz | 23.60 dB
3 400Hz | 25.89 dB
4 500Hz | 28.22 dB
5 630Hz | 29.45dB
6 800Hz | 28.15dB
7 1000Hz | 31.52 dB
8 1250Hz | 33.71dB
9 1600Hz | 44.59 dB
10 2000Hz | 42.15dB
11 2500Hz | 46.21 dB
12 3150Hz | 41.53dB
13 4000Hz | 45.81dB
14 5000Hz | 34.72dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.54dB at 250Hz.

2023/11/13 6:43 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.3 Frequency Response 2N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.10dB at 217.7 Hz Ok

Ok

2023/11/13 6:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset_ EVS WB 64Kbps_Ch40620_2N

5.3 Frequency Response 2N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.62 dB at 2432.3 Hz Ok

Ok

2023/11/13 6:43 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band 41
31 _PC2_20M_QPSK 100RB_00ffset EVS WB 64Kbps_Ch40620 8N

Measurement Protocol

Measurement Object _TE Band 41 PC2_20M_QPSK_100RB_00Offset_EVS WB
ea JeCl 64Kbps_Ch40620_8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date |2023/11/13 6:35
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ACQUA Report

Title: LTE Band 41

PC2_20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch40620_8N

Status Overview

SMD Status| Sindle Value | Single Object
Description Value
LTE Band 41
Overall Receive Delay WB | Done |Delay (Cross) [ms] 95.4 PC2_20M_QPSK_100RB_0Offset_
EVS WB 64Kbps_Ch40620 8N
5.1a Receive Volume Speech Level LTE Band 41
Control Performance 8N Ok  PPegel - 88.20 PC2_20M_QPSK_100RB_00ffset_
WB EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
ﬁigisF;C-stD(I)SLOzrt\l/(\)/%and Ok B‘;ﬁog'gn d(BNO'Se) 2258 PC2_20M_QPSK_100RB_00ffset
0. EVS WB 64Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;ﬁ"g'g” (Nolse) | 23,20 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
>2 ROV nstortion and o [%';;"g'g” ' (Noise) 2637 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
>2 ROV Dstortion and o [%';;"g'g” ' (Noise) 28,64 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
ﬁ'giszq\g?asﬁz”\'f\’/%a”d Ok B'SEOS'E” d(BN°'Se) 29.76 PC2_20M_QPSK_100RB_00ffset _
0. EVS WB 64Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok E;;;Og'g” (Nolse) | 29,37 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok E;;;Og'g” (Nolse) | 32,34 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
ﬁlglszmq Eé%t?_'rgﬁlr\‘/g”d Ok B‘;}OS'S” d(BNO'Se) 34.13 PC2_20M_QPSK_100RB_00ffset
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
ﬁlisZC\q g&%t?_'rg‘i,r\'/g”d Ok B‘;ﬂ'g” d(BNO'Se) 44.74 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
ﬁ'fisicfvzc?é%tﬂﬁ"v”vé”d Ok B‘;ﬂ'g” d(BNO'Se) 43.54 PC2 20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROy oorion and Ok [[()j'g;"’g'g” ' (Noise) | 45.74 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620 8N
o o . LTE Band 41
g-gi;%?ggtﬂmg”d Ok B‘gﬁog'gn d(BNO'Se) 41.64 PC2 20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_8N
o o . LTE Band 41
52 ROV Diswortion and ok B‘gﬁog'gn (Noise) | 44.82 PC2_20M_QPSK_100RB_0Offset_
0. EVS WB 64Kbps_Ch40620_8N
. . . . . LTE Band 41
>2 ROV Distortion and Ok B‘;ﬁ"g'g” (Noise) | 45.56 PC2_20M_QPSK_100RB_00ffset_
0. EVS WB 64Kbps_Ch40620_8N
Report - Receive Distortion| Ok |Minimum SDNR 22.58|LTE Band 41
HEAD acoustics GmbH 2023/11/13 Page 2




ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

and Noise (Conversational [dB], (occured at PC2_20M_QPSK_100RB_0Offset

Gain) 250Hz) EVS WB 64Kbps_Ch40620_8N

5.3 Frequency Response Min. dist. to LTE Band 41

aN EE quency Resp Ok tolerance scheme 1.14 PC2_20M_QPSK_100RB_00ffset_
[dB], 1285.9 Hz EVS WB 64Kbps_Ch40620_8N

5.3 Frequency Response Min. dist. to LTE Band 41

aN DF quency resp Ok tolerance scheme 0.84 PC2_20M_QPSK_100RB_00Offset_
[dB], 924.0 Hz EVS WB 64Kbps_Ch40620_8N

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report

PC2_20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch40620_8N

Title: LTE Band 41

Overall Receive Delay WB

5.1a Receive Volume Control Performance 8N WB

5.2 RCV Distortion and Noise - 250 Hz WB
5.2 RCV Distortion and Noise - 315 Hz WB
5.2 RCV Distortion and Noise - 400 Hz WB
5.2 RCV Distortion and Noise - 500 Hz WB
5.2 RCV Distortion and Noise - 630 Hz WB
5.2 RCV Distortion and Noise - 800 Hz WB
5.2 RCV Distortion and Noise - 1000 Hz WB
5.2 RCV Distortion and Noise - 1250 Hz WB
5.2 RCV Distortion and Noise - 1600 Hz WB
5.2 RCV Distortion and Noise - 2000 Hz WB
5.2 RCV Distortion and Noise - 2500 Hz WB
5.2 RCV Distortion and Noise - 3150 Hz WB
5.2 RCV Distortion and Noise - 4000 Hz WB
5.2 RCV Distortion and Noise - 5000 Hz WB

Report - Receive Distortion and Noise (Conversational Gain)

5.3 Frequency Response 8N FF
5.3 Frequency Response 8N DF

o0 N O

1"
12
13
14
15
16
17
18
19
20
21
22
23
24
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 95.4 ms

2023/11/13 6:17 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.1a Receive Volume Control Performance 8N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1a Receive Volume Control Performance 8N W p/Pa
2
15

1
0.5
0

-0.5

-1

-1.5

il
10

12

Speech Level RCV: 88.20 dB[SPL], Act.: 80.79% Ok

Ok

2023/11/136:18 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 22.58 dB (7.43%) Ok

Ok

2023/11/136:18 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.29 dB (6.85%) Ok

Ok

2023/11/136:18 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.37 dB (4.80%) Ok

Ok

2023/11/136:19 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.64 dB (3.70%) Ok

Ok

2023/11/136:19 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.76 dB (3.25%) Ok

Ok

2023/11/136:20 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.37 dB (3.40%) Ok

Ok

2023/11/136:20 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.34 dB (2.42%) Ok

Ok

2023/11/136:20 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.13 dB (1.97%) Ok

Ok

2023/11/13 6:21 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.74 dB (0.58%) Ok

Ok

2023/11/13 6:21 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.54 dB (0.67%) Ok

Ok

2023/11/13 6:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.74 dB (0.52%) Ok

Ok

2023/11/13 6:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.64 dB (0.83%) Ok

Ok

2023/11/13 6:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.82 dB (0.57%) Ok

Ok

2023/11/13 6:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.56 dB (0.53%) Ok

Ok

2023/11/13 6:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

PC2_20M_QPSK_100RB_0Offset EVS WB 64Kbps_Ch40620_8N

Title: LTE Band 41

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 250Hz | 22.58 dB
2 315Hz | 23.29dB
3 400Hz | 26.37 dB
4 500Hz | 28.64 dB
5 630Hz | 29.76 dB
6 800Hz | 29.37 dB
7 1000Hz | 32.34 dB
8 1250Hz | 34.13 dB
9 1600Hz | 44.74 dB
10 2000Hz | 43.54 dB
11 2500Hz | 45.74 dB
12 3150Hz | 41.64dB
13 4000Hz | 44.82dB
14 5000Hz | 45.56 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.58dB at 250Hz.

2023/11/13 6:34 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.3 Frequency Response 8N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.14 dB at 1285.9 Hz Ok

Ok

2023/11/13 6:34 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41
PC2_20M_QPSK_100RB_00ffset EVS WB 64Kbps_Ch40620_ 8N

5.3 Frequency Response 8N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.84 dB at 924.0 Hz Ok

Ok

2023/11/13 6:35 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: LTE Band
32_41-PC2_20M_QPSK 100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

Measurement Protocol

Measurement Obiect LTE Band 41-PC2_20M_QPSK_100RB_00ffset_EVS NB
) 24.4Kbps_Ch40620_2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date [2023/11/20 17:46
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ACQUA Report

Title: LTE Band

41-PC2_20M_QPSK_100RB_00Offset_EVS NB 24.4Kbps_Ch40620_2N

Status Overview

HANB

Hz

SMD Status ~ oindle Value - Single Object
Description Value
Overall Receive Dela LTE Band
NB Y Done Delay (Cross) [ms] 120.141-PC2_20M_QPSK_100RB_0Offset
EVS NB 24.4Kbps_Ch40620_2N
5.1b Receive Volume Speech Level LTE Band
Control Performance | Ok PeCEl - 86.14 41-PC2_20M_QPSK_100RB_0Offset
2N NB _EVS NB 24.4Kbps_Ch40620_2N
. . . . . LTE Band
ﬁl'giszc_\gg(')sﬁ’zﬂ;\?g and o B‘;ﬁog'gn d(BNO'SG) 2471 41-PC2_20M_QPSK_100RB_0Offset
0. _EVS NB 24.4Kbps_Ch40620_2N
o o | LTE Band
Noe 500 g Ok ARoTentNO®®) 26,42 41-PC2_20M_QPSK_100RB_00ffset
0. _EVS NB 24.4Kbps_Ch40620_2N
o o . LTE Band
Nose 630 g 0 Ok pCfon NS 2842 41-PC2 20M_QPSK_100RB_00ffset
0. _EVS NB 24.4Kbps_Ch40620_2N
o o . LTE Band
N 800 g Ok pefon N 25,50 41-PC2 20M_QPSK_100RB_00ffset
0. EVS NB 24.4Kbps_Ch40620_2N
. . . . . LTE Band
ﬁlglsF;C\q 56?;?_:20,\’};”" Ok B‘;}"g'g” d(BNO'Se) 28.0241-PC2_20M_QPSK_100RB_0Offset
0. _EVS NB 24.4Kbps_Ch40620_2N
o o | LTE Band
N 1z Ok ASTenEN®®) 2965 41-PC2_20M_QPSK_100RB_00ffset
0. _EVS NB 24.4Kbps_Ch40620_2N
o o | LTE Band
N 1600 e Ok 2STOREI®® 36,66 41-PC2_20M_QPSK_100RB_00ffset
0. _EVS NB 24.4Kbps_Ch40620_2N
. . . . . LTE Band
o2 ROV Distortionand ok B‘gg"g'g” (Noise) 39,08 41-PC2_20M_QPSK_100RB_0Offset
0. _EVS NB 24.4Kbps_Ch40620_2N
. . . . . LTE Band
ﬁl'gischvz%%tﬂgﬂgnd o B‘;}og'gn dg\'o'se) 40.3341-PC2_20M_QPSK_100RB_0Offset
0. _EVS NB 24.4Kbps_Ch40620_2N
. . . . . LTE Band
ﬁl'gisch\g%%tﬂgﬂgnd o B‘;}og'gn dg\'o'se) 37.77 41-PC2_20M_QPSK_100RB_00ffset
0. _EVS NB 24.4Kbps_Ch40620_2N
5.3 Frequency Min. dist. to tolerance LTE Band
Response 2N FF Ok scheme [dB], 1447.5 0.13/41-PC2_20M_QPSK_100RB_00Offset
HANB Hz EVS NB 24.4Kbps_Ch40620_2N
5.3 Frequency Min. dist. to tolerance LTE Band
Response 2N DF Not Ok 'scheme [dB], 2177.4  -0.42 41-PC2_20M_QPSK_100RB_00ffset

EVS NB 24.4Kbps_Ch40620_2N

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

Overall Receive Delay NB

5
5.1b Receive Volume Control Performance 2N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
5.3 Frequency Response 2N FF HANB 17
5.3 Frequency Response 2N DF HANB 18

HEAD acoustics GmbH 2023/11/20 Page 3



ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

HEAD acoustics GmbH 2023/11/20 Page 4



ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 120.1 ms

2023/11/10 14:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.1b Receive Volume Control Performance 2N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1b Receive Volume Control Performance 2N NE p/Pa
2

" 1.5
If

1
0.5
0

-0.5

-1

-1.5

1)
10

12

Speech Level RCV: 86.14 dB[SPL], Act.: 82.25% Ok

Ok

2023/11/10 14:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.71 dB (5.81%) Ok

Ok

2023/11/10 14:22 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.42 dB (4.78%) Ok

Ok

2023/11/10 14:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.42 dB (3.79%) Ok

Ok

2023/11/10 14:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.50 dB (5.31%) Ok

Ok

2023/11/10 14:23 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.02 dB (3.97%) Ok

Ok

2023/11/10 14:24 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.55 dB (3.33%) Ok

Ok

2023/11/10 14:24 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 36.66 dB (1.47%) Ok

Ok

2023/11/10 14:25 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/20 Page 13



ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 39.08 dB (1.11%) Ok

Ok

2023/11/10 14:25 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 40.33 dB (0.96%) Ok

Ok

2023/11/10 14:26  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.77 dB (1.29%) Ok

Ok

2023/11/10 14:26  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.3 Frequency Response 2N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.13 dB at 1447.5 Hz Ok

Ok

2023/11/10 14:26  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band
41-PC2_20M_QPSK_100RB_00ffset EVS NB 24.4Kbps_Ch40620 2N

5.3 Frequency Response 2N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
-0.42 dB at 2177.4 Hz Not Ok

Not Ok

2023/11/10 14:27 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
33_24.4kbps_Ch6_2N-1

Measurement Protocol

‘Measurement Object ‘WLAN2.4G Voice_11b 1Mbps_EVS NB 24.4kbps_Ch6_2N-1

Project 301004 of TIA-5050 (2018-01)
Report Generation Date [2023/11/13 11:15

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report
24.4kbps_Ch6_2N-1

Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB

Status Overview

DF HANB

Hz

SMD Status Single Value | Single Object
Description Value
WLAN2.4G_Voice_11b
Overall Receive Delay NB Done |Delay (Cross) [ms] 118.1/1Mbps_EVS NB
24.4kbps_Ch6_2N-1
5.1b Receive Volume Control Speech Level WLAN2.4G_Voice_11b
Performance 2N NB Ok 1dB[SPL]] 86.31 TMbps_EVS NB
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise Ok Distortion (Noise) [dB], 25 84 \1NNII‘€‘N2'|§'\(/BS—\,<IOB'CG—11b
- 400 Hz NB 0.0 dB : bS_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB, 5 g7 XVA/'[?NZE‘SS—\,(IOE;CG—”b
- 500 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], g 47 WJ?NZE‘\?S—\,QOB'CG—”b
-630 Hz NB 0.0 dB : bS_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], ,, ¢ WJ?NZE‘\?S—\,QOB'CG—”b
- 800 Hz NB 0.0 dB : bS_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], g 4g XVR/'[?NZE‘SS—\,Q"E;CQJ”’
- 1000 Hz NB 0.0 dB - ps_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [9B], g 56 \1’V|\/|L£N2é\(/3‘s—\,<l°é°e—11b
- 1250 Hz NB 0.0 dB : bS_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], | 5 11 \1’V|\/|L£N2é\(/3‘s—\,<l°é°e—11b
- 1600 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise Ok Distortion (Noise) [dB], 38.53 \1/V“/I[£\N2E1\C/58_\’<lo§ce_11b
- 2000 Hz NB 0.0 dB ' bs_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], . g, XVA/'[?NZE‘\?S—\,Q"E';CG—”b
- 2500 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_2N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [0B], 4 ¢ XVA/'[?NZE‘\?S—\,Q"E';CG—”b
-3150 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_2N-1
Report - Receive Distortion - WLAN2.4G_Voice_11b
and Noise (Conversational Ok ?(/I)?(;Trir: aSt%'(\)l(I)QH[S)B]’ 23.87|1Mbps_EVS NB
Gain) 24.4kbps_Ch6_2N-1
5.3 Frequency Response 2N Min. dist. to tolerance WLAN2.4G_Voice_11b
2 A,\?B y Resp Ok scheme [dB], 1447.5  0.34 1Mbps_EVS NB
Hz 24.4kbps_Ch6_2N-1
5.3 Frequency Response 2N Min. dist. to tolerance WLAN2.4G_Voice_11b
-2 Frequency Resp Not Ok scheme [dB], 2177.4 | -0.05 1Mbps_EVS NB

24.4kbps_Ch6_2N-1

HEAD acoustics GmbH
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

Overall Receive Delay NB

5
5.1b Receive Volume Control Performance 2N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 2N FF HANB 18
5.3 Frequency Response 2N DF HANB 19

HEAD acoustics GmbH 2023/11/13 Page 3



ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 118.1 ms

2023/11/13 11:08 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.1b Receive Volume Control Performance 2N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband

5.1b Receive Volume Control Performance 2N NE p/Pa
2
15

1
0.5
0

-0.5

-1

-1.5

Iy
10

12

Speech Level RCV: 86.31 dB[SPL], Act.: 80.97% Ok

Ok

2023/11/13 11:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.84 dB (5.11%) Ok

Ok

2023/11/13 11:09 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.87 dB (6.41%) Ok

Ok

2023/11/13 11:10 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.37 dB (3.40%) Ok

Ok

2023/11/13 11:10 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.95 dB (5.65%) Ok

Ok

2023/11/13 11:10 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.48 dB (3.77%) Ok

Ok

2023/11/13 11:11  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.26 dB (3.87%) Ok

Ok

2023/11/13 11:11  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.11 dB (1.24%) Ok

Ok

2023/11/13 11:12 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.53 dB (1.18%) Ok

Ok

2023/11/13 11:12 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 40.82 dB (0.91%) Ok

Ok

2023/11/13 11:12 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.96 dB (1.27%) Ok

Ok

2023/11/13 11:13 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report
24.4kbps_Ch6_2N-1

Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 400Hz | 25.84 dB
2 500Hz | 23.87 dB
3 630Hz | 29.37 dB
4 800Hz | 24.95dB
5 1000Hz | 28.48 dB
6 1250Hz | 28.26 dB
7 1600Hz | 38.11 dB
8 2000Hz | 38.53 dB
9 2500Hz | 40.82dB
10 3150Hz | 37.96 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.87dB at 500Hz.

2023/11/13 11:13 ACQUA

HEAD acoustics GmbH
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.3 Frequency Response 2N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.34 dB at 1447.5 Hz Ok

Ok

2023/11/13 11:13 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_2N-1

5.3 Frequency Response 2N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
-0.05 dB at 2177.4 Hz Not Ok

Not Ok

2023/11/13 11:13 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
34_24.4kbps_Ch6_8N-1

Measurement Protocol

‘Measurement Object ‘WLAN2.4G Voice_11b 1Mbps_EVS NB 24.4kbps_Ch6_8N-1

Project 301004 of TIA-5050 (2018-01)
Report Generation Date [2023/11/13 14:48
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ACQUA Report
24.4kbps_Ch6_8N-1

Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB

Status Overview

DF HANB

Hz

SMD Status| ~ oingle Value ' Single Object
Description Value
WLAN2.4G_Voice_11b
Overall Receive Delay NB Done |Delay (Cross) [ms] 157.8 1Mbps_EVS NB
24.4kbps_Ch6_8N-1
5.1a Receive Volume Control Speech Level WLAN2.4G_Voice_11b
Performance 8N NB Ok 1dB[SPL]] 90.41 1Mbps_EVS NB
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise Ok Distortion (Noise) [dB], 2510 \1/V“}|_£\N2E1\?S_\'<lol3lce_1 1o
- 400 Hz NB 0.0 dB : PS_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], - < \1’VN'|'bAN2E‘\(/3§\,<l°E'3°e—1 1o
- 500 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise Distortion (Noise) [dB], WLAN2.4G_Voice_11b
%530 Hz NB Ok 0o dR 28.90 1Mbps_EVS NB
: 24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise , ~ Distortion (Noise) [dB], - . \{VJSNZE‘\?S—\,@B'C‘*J 1o
- 800 Hz NB 0.0 dB : PS_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], g 1 WJSNZE‘\%\,QOE;CGJ 1o
- 1000 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], 5 - \{ththzé\?s—\,QOéceJ 1o
- 1250 Hz NB 0.0 dB : PS_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], 5 s \{ththzé\?s—\,QOéceJ 1o
- 1600 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise Ok Distortion (Noise) [dB], 37.01 \1/VNII‘£‘N2E1'\(/BS—\,<]0|3'CG—1 1b
- 2000 Hz NB 0.0 dB : PS_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], , /- \{V“}I'kazé\?s—\,QOéceJ 1o
- 2500 Hz NB 0.0 dB : ps_
24.4kbps_Ch6_8N-1
5.2 RCV Distortion and Noise |, Distortion (Noise) [dB], 44 49 \{V“}I'kazé\?s—\,QOéceJ 1o
- 3150 Hz NB 0.0 dB : PS_
24.4kbps_Ch6_8N-1
Report - Receive Distortion - WLAN2.4G_Voice_11b
and Noise (Conversational Ok ?:I)?(;Tr:rg ;E)l'(\)l(l)?H[g)B]' 25.10 1Mbps_EVS NB
Gain) 24.4kbps_Ch6_8N-1
5.3 Frequency Response 8N Min. dist. to tolerance WLAN2.4G_Voice_11b
2 A,\?B y Resp Ok 'scheme [dB], 1447.5 0.21 1Mbps_EVS NB
Hz 24.4kbps_Ch6_8N-1
5.3 Frequency Response 8N Min. dist. to tolerance WLAN2.4G_Voice_11b
o rrequency Resp Ok 'scheme [dB], 2177.4 0.00 1Mbps_EVS NB

24.4kbps_Ch6_8N-1

HEAD acoustics GmbH
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

Overall Receive Delay NB

5
5.1a Receive Volume Control Performance 8N NB 6
5.2 RCV Distortion and Noise - 400 Hz NB 7
5.2 RCV Distortion and Noise - 500 Hz NB 8
5.2 RCV Distortion and Noise - 630 Hz NB 9
5.2 RCV Distortion and Noise - 800 Hz NB 10
5.2 RCV Distortion and Noise - 1000 Hz NB 11
5.2 RCV Distortion and Noise - 1250 Hz NB 12
5.2 RCV Distortion and Noise - 1600 Hz NB 13
5.2 RCV Distortion and Noise - 2000 Hz NB 14
5.2 RCV Distortion and Noise - 2500 Hz NB 15
5.2 RCV Distortion and Noise - 3150 Hz NB 16
Report - Receive Distortion and Noise (Conversational Gain) 17
5.3 Frequency Response 8N FF HANB 18
5.3 Frequency Response 8N DF HANB 19
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

Overall Receive Delay NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 157.8 ms

2023/11/13 14:28 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.1a Receive Volume Control Performance 8N NB

TIA-5050 (2018-01) \ Measurements \ Narrowband
5.1a Receive Volume Control Performance 8N NE p/Pa

2
[ (-

1.5
| I I||| !

1

0.5

| |
Ll Il}l i

Speech Level RCV: 90.41 dB[SPL], Act.: 82.42% Ok

|
o

-0.5

-1

-1.5

Bl
10 1

2

Ok

2023/11/13 14:28 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 400 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.10 dB (5.56%) Ok

Ok

2023/11/13 14:29 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.60 dB (4.17%) Ok

Ok

2023/11/13 14:29 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 630 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.90 dB (3.59%) Ok

Ok

2023/11/13 14:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 800 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.22 dB (4.35%) Ok

Ok

2023/11/13 14:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 1000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.19 dB (3.47%) Ok

Ok

2023/11/13 14:30 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 1250 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.47 dB (3.00%) Ok

Ok

2023/11/13 14:31  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 1600 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 39.23 dB (1.09%) Ok

Ok

2023/11/13 14:31  ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 2000 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 37.01 dB (1.41%) Ok

Ok

2023/11/13 14:32 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 2500 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 34.77 dB (1.83%) Ok

Ok

2023/11/13 14:32 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.2 RCV Distortion and Noise - 3150 Hz NB

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
50

30
20
10
0
-10
-20
-30
-40

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.30 dB (1.22%) Ok

Ok

2023/11/13 14:32 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report
24.4kbps_Ch6_8N-1

Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 400Hz | 25.10dB
2 500Hz | 27.60 dB
3 630Hz | 28.90 dB
4 800Hz | 27.22dB
5 1000Hz | 29.19dB
6 1250Hz | 30.47 dB
7 1600Hz | 39.23 dB
8 2000Hz | 37.01dB
9 2500Hz | 34.77 dB
10 3150Hz | 38.30dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 25.10dB at 400Hz.

2023/11/13 14:47 ACQUA
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.3 Frequency Response 8N FF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

0

-10

—_— -20

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.21 dB at 1447.5 Hz Ok

Ok

2023/11/13 14:47 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_EVS NB
24 .4kbps_Ch6_8N-1

5.3 Frequency Response 8N DF HANB

TIA-5050 (2018-01) \ Measurements \ Narrowband

LidB[Pa/V]
30

20

10

-10

-30

120 200 300 fiHz 1200 2000 4000

Absolute minimal distance
0.00 dB at 2177.4 Hz Ok

Ok

2023/11/13 14:48 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB
35_64kbps_Ch6_2N

Measurement Protocol

Measurement Object WLAN2.4G_Voice_11b 1Mbps_EVS WB 64kbps_Ch6_2N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date [2023/11/13 15:04

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report
64kbps Ch6_2N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

Status Overview

SMD Status Single Value Single Object
Description Value
WLAN2.4G_Voice_11b
Overall Receive Delay WB Done |Delay (Cross) [ms] 117.51Mbps_EVS WB
64kbps Ch6 2N
5.1b Receive Volume Control Speech Level WLAN2.4G_Voice_11b
Performance 2N WB Ok [dBISPL]] 84.66 1Mbps_EVS WB
64kbps_Ch6_2N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
>0 b WB Ok oot 22.89 1Mbps_EVS WB
' 64kbps_Ch6_2N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], s 45 1ine mos o -
315 Hz WB 0.0 dB : ps_
64kbps Ch6 2N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
200t WB Ok goon 27.68 1Mbps_EVS WB
' 64kbps_Ch6 2N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
250 b WB Ok goon 29.10 1Mbps_EVS WB
' 64kbps Ch6 2N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
' 64kbps_Ch6_2N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], g 7 T1ine mos o -
800 Hz WB 0.0 dB : ps_
64kbps Ch6 2N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], 41 g7 q1i e mos oo -
1000 Hz WB 0.0 dB : ps_
64kbps Ch6 2N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
1950 Fx WB Ok 0098 33.72 1Mbps_EVS WB
' 64kbps_Ch6_2N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], | .5 g 1 mog om0
1600 Hz WB 0.0 dB : ps_
64kbps_Ch6_2N
5.2 RCV Distortion and Noise -, Distortion (Noise) [dB], | g g1 1 mae mog e 10
2000 Hz WB 0.0 dB : ps_
64kbps_Ch6_2N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dBl, . g4 1ie mos oo -
2500 Hz WB 0.0 dB : ps_
64kbps Ch6 2N
5.2 RCV Distortion and Noise - Ok Distortion (Noise) [dB], 41.49 \:V“/IIBA‘NZE‘\(/BS—\C\?E)G—”b
3150 Hz WB 0.0 dB : ps_
64kbps_Ch6_2N
5.2 RCV Distortion and Noise - Ok Distortion (Noise) [dB], 4132 \:V“/IIBA‘NZE‘\(/BS—\C\?E)G—”b
4000 Hz WB 0.0 dB : ps_
64kbps_Ch6_2N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], 5 5> 1ine mos o
5000 Hz WB 0.0 dB : ps_
64kbps Ch6_ 2N
Report - Receive Distortion | Ok Minimum SDNR [dB], | 22.89 WLAN2.4G_Voice_11b

HEAD acoustics GmbH
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ACQUA Report
64kbps_Ch6_2N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

and Noise (Conversational
Gain)

(occured at 250Hz)

1Mbps_EVS WB
64kbps_Ch6_2N

5.3 Frequency Response 2N

Min. dist. to tolerance

WLAN2.4G_Voice_11b

DF

Hz

o Ok 'scheme [dB], 1285.9 1.02 1Mbps_EVS WB
Hz 64kbps_Ch6_2N

5.3 Frequency Response 2N Min. dist. to tolerance WLAN2.4G_Voice_11b
-2 Frequency Resp Ok scheme [dB], 2432.3 0.75 1Mbps_EVS WB

64kbps Ch6 2N
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ACQUA Report
64kbps_Ch6_2N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

Overall Receive Delay WB

5.1b Receive Volume Control Performance 2N WB

5.2 RCV Distortion and Noise - 250 Hz WB
5.2 RCV Distortion and Noise - 315 Hz WB
5.2 RCV Distortion and Noise - 400 Hz WB
5.2 RCV Distortion and Noise - 500 Hz WB
5.2 RCV Distortion and Noise - 630 Hz WB
5.2 RCV Distortion and Noise - 800 Hz WB
5.2 RCV Distortion and Noise - 1000 Hz WB
5.2 RCV Distortion and Noise - 1250 Hz WB
5.2 RCV Distortion and Noise - 1600 Hz WB
5.2 RCV Distortion and Noise - 2000 Hz WB
5.2 RCV Distortion and Noise - 2500 Hz WB
5.2 RCV Distortion and Noise - 3150 Hz WB
5.2 RCV Distortion and Noise - 4000 Hz WB
5.2 RCV Distortion and Noise - 5000 Hz WB

Report - Receive Distortion and Noise (Conversational Gain)

5.3 Frequency Response 2N FF
5.3 Frequency Response 2N DF

o0 N O

1"
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15
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 117.5 ms

2023/11/13 14:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.1b Receive Volume Control Performance 2N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1b Receive Volume Control Performance 2N WI p/Pa
2
15

1
0.5
0

-0.5

-1

-1.5

'|
10

2 4 s 8 12

Speech Level RCV: 84.66 dB[SPL], Act.: 80.64% Ok

Ok

2023/11/13 14:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 22.89 dB (7.17%) Ok

Ok

2023/11/13 14:51 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.45 dB (5.34%) Ok

Ok

2023/11/13 14:52 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.68 dB (4.13%) Ok

Ok

2023/11/13 14:52 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.10 dB (3.51%) Ok

Ok

2023/11/13 14:53 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 11



ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.13 dB (3.12%) Ok

Ok

2023/11/13 14:53 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.78 dB (3.64%) Ok

Ok

2023/11/13 14:53 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.97 dB (2.52%) Ok

Ok

2023/11/13 14:54 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.72 dB (2.06%) Ok

Ok

2023/11/13 14:54 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.85 dB (0.64%) Ok

Ok

2023/11/13 14:55 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 38.81 dB (1.15%) Ok

Ok

2023/11/13 14:55 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 45.84 dB (0.51%) Ok

Ok

2023/11/13 14:55 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.49 dB (0.84%) Ok

Ok

2023/11/13 14:56 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 19



ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.32 dB (0.86%) Ok

Ok

2023/11/13 14:56 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 43.82 dB (0.64%) Ok

Ok

2023/11/13 14:57 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report
64kbps Ch6_2N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N

Region | Frequency SDNR
1 250Hz | 22.89 dB
2 315Hz | 25.45dB
3 400Hz | 27.68 dB
4 500Hz | 29.10dB
5 630Hz | 30.13dB
6 800Hz | 28.78 dB
7 1000Hz | 31.97 dB
8 1250Hz | 33.72dB
9 1600Hz | 43.85dB
10 2000Hz | 38.81dB
11 2500Hz | 45.84 dB
12 3150Hz | 41.49dB
13 4000Hz | 41.32dB
14 5000Hz | 43.82dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.89dB at 250Hz.

2023/11/13 14:59 ACQUA
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.3 Frequency Response 2N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.02 dB at 1285.9 Hz Ok

Ok

2023/11/13 14:59 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_2N

5.3 Frequency Response 2N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

e 20

10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.75 dB at 2432.3 Hz Ok

Ok

2023/11/13 15:00 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB
36_64kbps_Ch6_8N

Measurement Protocol

‘Measurement Object ‘WLAN2.4G Voice 11b 1Mbps EVS WB 64kbps Ch6 8N

Project 301004 of TIA-5050 (2018-01)
Report Generation Date [2023/11/13 15:20

HEAD acoustics GmbH 2023/11/13 Page 1



ACQUA Report
64kbps_Ch6_8N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

Status Overview

SMD Status Single Value Single Object
Description Value
WLAN2.4G_Voice_11b
Overall Receive Delay WB Done |Delay (Cross) [ms] 197.2/ 1Mbps_EVS WB
64kbps_Ch6_8N
5.1a Receive Volume Control Speech Level WLAN2.4G_Voice_11b
Performance 8N WB Ok 1dBSPL]] 88.65| 1Mbps_EVS WB
64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
>0 b WB Ok goron 23.01 1Mbps_EVS WB
' 64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], s g0 J1ine mos o -
315 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
200t WB Ok goon 26.60 1Mbps_EVS WB
' 64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
250 b WB Ok goon 28.70 1Mbps_EVS WB
' 64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], WLAN2.4G_Voice_11b
850 Hx WB Ok 0'oaB 30.17 1Mbps_EVS WB
' 64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dBl, 4 g T1iee mos v -
800 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], 4, g q1ine mos o= -
1000 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Distortion (Noise) [dB], ¢ o, \1NI\/II_£\N2E‘\(/BS_\\$\756_11b
1250 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], | ., 15 J1 e mesy oo~ 10
1600 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], | ., 1 12 mos o= 10
2000 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], ., 7 J1H e mos\ s o °
2500 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Ok Distortion (Noise) [dB], 4147 \:V“/IIBA‘NZE‘\(/BS—\C\?E)G—”b
3150 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise - Ok Distortion (Noise) [dB], 35.99 \:V“/IIBA‘NZE‘\(/BS—\C\?E)G—”b
4000 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
5.2 RCV Distortion and Noise -y, Distortion (Noise) [dB], ¢ 1, 1i e mos o -
5000 Hz WB 0.0 dB : ps_
64kbps_Ch6_8N
Report - Receive Distortion Ok Minimum SDNR [dB], = 23.01 WLAN2.4G_Voice_11b
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ACQUA Report
64kbps_Ch6_8N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

and Noise (Conversational
Gain)

(occured at 250Hz)

1Mbps_EVS WB
64kbps_Ch6_8N

5.3 Frequency Response 8N

Min. dist. to tolerance

WLAN2.4G_Voice_11b

DF

scheme [dB], 217.7 Hz

FF Ok |scheme [dB], 1285.9 1.011Mbps_EVS WB
Hz 64kbps_Ch6_8N
5.3 Frequency Response 8N Ok Min. dist. to tolerance 0.89 \{V“/I[Q)hézé\?s—\\;\?ge—“b

64kbps_Ch6_8N
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ACQUA Report
64kbps_Ch6_8N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

Overall Receive Delay WB

5.1a Receive Volume Control Performance 8N WB

5.2 RCV Distortion and Noise - 250 Hz WB
5.2 RCV Distortion and Noise - 315 Hz WB
5.2 RCV Distortion and Noise - 400 Hz WB
5.2 RCV Distortion and Noise - 500 Hz WB
5.2 RCV Distortion and Noise - 630 Hz WB
5.2 RCV Distortion and Noise - 800 Hz WB
5.2 RCV Distortion and Noise - 1000 Hz WB
5.2 RCV Distortion and Noise - 1250 Hz WB
5.2 RCV Distortion and Noise - 1600 Hz WB
5.2 RCV Distortion and Noise - 2000 Hz WB
5.2 RCV Distortion and Noise - 2500 Hz WB
5.2 RCV Distortion and Noise - 3150 Hz WB
5.2 RCV Distortion and Noise - 4000 Hz WB
5.2 RCV Distortion and Noise - 5000 Hz WB

Report - Receive Distortion and Noise (Conversational Gain)

5.3 Frequency Response 8N FF
5.3 Frequency Response 8N DF

o0 N O
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

HEAD acoustics GmbH 2023/11/13 Page 5



ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

Overall Receive Delay WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement

Cross correlation avg. FFT Size:131072 Overlap:( %
100

80

60

40

20

0 50m 0.1 ts 0.2 025 03

Delay (Cross): 197.2 ms

2023/11/13 15:05 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.1a Receive Volume Control Performance 8N WB

TIA-5050 (2018-01) \ Measurements \ Wideband

5.1a Receive Volume Control Performance 8N W p/Pa
2

|| | | 15

I
i

1
0.5

0
[l | |

-1

-1.5

|| "|
10 1

2 4 s 8

2

Speech Level RCV: 88.65 dB[SPL], Act.: 80.88% Ok

Ok

2023/11/13 15:06 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.01 dB (7.07%) Ok

Ok

2023/11/13 15:06 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 315 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.90 dB (5.07%) Ok

Ok

2023/11/13 15:06 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 400 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.60 dB (4.68%) Ok

Ok

2023/11/13 15:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.70 dB (3.67%) Ok

Ok

2023/11/13 15:07 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 630 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.17 dB (3.10%) Ok

Ok

2023/11/13 15:08 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 800 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.06 dB (3.14%) Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 1000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.05 dB (2.50%) Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 1250 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.94 dB (4.50%) Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 1600 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.13 dB (0.62%) Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 2000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 42.15 dB (0.78%) Ok

Ok

2023/11/13 15:10 ACQUA 5.1.200
Unmodified HEAD acoustics Measurement Descriptor

HEAD acoustics GmbH 2023/11/13 Page 17



ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 2500 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.75 dB (0.58%) Ok

Ok
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HEAD acoustics GmbH 2023/11/13 Page 18



ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 3150 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10

-10
-20
-30
-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 41.47 dB (0.84%) Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 4000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-20
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-40
-50
-60
-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 35.22 dB (1.73%) Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.2 RCV Distortion and Noise - 5000 Hz WB

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Spectrum avg. FFT Size:3600 Overlap:0.0% p/dB[Pa]
10
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-50
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-70
-80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 36.12 dB (1.56%) Ok

Ok
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ACQUA Report
64kbps_Ch6_8N

Title: WLAN2.4G_Voice_11b 1Mbps_EVS WB

Report - Receive Distortion and Noise (Conversational Gain)

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N

Region | Frequency SDNR
1 250Hz | 23.01dB
2 315Hz | 25.90 dB
3 400Hz | 26.60 dB
4 500Hz | 28.70dB
5 630Hz | 30.17 dB
6 800Hz | 30.06 dB
7 1000Hz | 32.05dB
8 1250Hz | 26.94 dB
9 1600Hz | 44.13 dB
10 2000Hz | 42.15dB
11 2500Hz | 44.75dB
12 3150Hz | 41.47 dB
13 4000Hz | 35.22dB
14 5000Hz | 36.12dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.01dB at 250Hz.
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.3 Frequency Response 8N FF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

L \ 10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
1.01 dB at 1285.9 Hz Ok

Ok
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ACQUA Report Title: WLAN2.4G_Voice_11b 1Mbps_ EVS WB
64kbps_Ch6_8N

5.3 Frequency Response 8N DF

TIA-5050 (2018-01) \ Measurements \ Wideband

LidB[Pa/V]
30

20

P \ 10

-10

-30

100 200 500 fiHz 2000 5000

Absolute minimal distance
0.89 dB at 217.7 Hz Ok

Ok
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