ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Measurement Protocol

Measurement Object |LTE Band 25_20QPSK_100RB_0_EVS WB 24.4kbps_CH26340
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 11:27
Responsible Person audio
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Overall Receive Delay WB, Index: 1 3

5.1a Receive Volume Control Performance 8N WB, Index: 1 3

5.1b Receive Volume Control Performance 2N WB, Index: 1 4

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 5

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 6

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 8

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 10
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 12
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 14
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 15
5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 15
5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 16
5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 18
5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 20
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 22
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 24
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 25
5.3 Frequency Response 8N FF, Index: 1 25
5.3 Frequency Response 8N DF, Index: 1 26
5.3 Frequency Response 2N FF, Index: 1 27
5.3 Frequency Response 2N DF, Index: 1 28
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Overall Receive Delay WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %
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0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 112.2ms

2024/5/5 16:43 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

5.1a Receive Volume Control Performance 8N WB p/Pa

YN

0
I | _D-B
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’ } } | _1-5
| ;
2 4 t's a8 10 12
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 91.59 dB[SPL] | 84.24% | 21.59 dB[SPL] Ok

Ok

2024/5/5 16:44 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

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

1.5

Correction

X-70

Channel Speech level | Activity | Corrected speech level
RCV 85.17 dB[SPL] | 84.43% | 15.17 dB[SPL] Ok

Ok

2024/5/5 16:52 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH26340

Title: LTE Band 25_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])
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' RCV (packed)
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Distortion (Noise) RCV (packed): 31.52 dB (2.65%) Ok

Ok

2024/5/5 16:44 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 32.05 dB (2.50%) Ok

Ok

2024/5/5 16:45 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10
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-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.92 dB (2.54%) Ok

Ok

2024/5/5 16:45 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH26340

Title: LTE Band 25_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

RCV (packed)
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Distortion (Noise) RCV (packed): 29.60 dB (3.31%) Ok

Ok

2024/5/5 16:45 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

band \ 5.2 Receive Distortion and Noise 8N
p/dE[Pa]
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 30.44 dB (3.01%) Ok

Ok

2024/5/5 16:46  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10
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RCV (packed)
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Distortion (Noise) RCV (packed): 33.26 dB (2.17%) Ok

Ok

2024/5/5 16:46 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
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RCV (packed)
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Distortion (Noise) RCV (packed): 31.12 dB (2.78%) Ok

Ok

2024/5/5 16:47 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
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RCV { packed
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 23.14 dB (6.97%) Ok

Ok

2024/5/5 16:47 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10
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RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.35 dB (6.06%) Ok

Ok

2024/5/5 16:48 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH26340

Title: LTE Band 25_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

RCV (packed)
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Distortion (Noise) RCV (packed): 23.14 dB (6.97%) Ok

Ok

2024/5/5 16:48 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 21.10 dB (8.81%) Ok

Ok

2024/5/5 16:48 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10
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RCV (packed)
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Distortion (Noise) RCV (packed): 26.66 dB (4.65%) Ok

Ok

2024/5/5 16:49 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH26340

Title: LTE Band 25_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

i L .
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RCV (packed)
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Distortion (Noise) RCV (packed): 28.21 dB (3.89%) Ok

Ok

2024/5/5 16:49 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 32.43 dB (2.39%) Ok

Ok

2024/5/5 16:50 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.52 dB
2 315Hz | 32.05dB
3 400Hz | 31.92 dB
4 500Hz | 29.60 dB
5 630Hz | 30.44 dB
6 800Hz | 33.26 dB
7 1000Hz | 31.12dB
8 1250Hz | 23.14 dB
9 1600Hz | 24.35dB
10 2000Hz | 23.14dB
11 2500Hz | 21.10dB
12 3150Hz | 26.66 dB
13 4000Hz | 28.21 dB
14 5000Hz | 32.43 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 21.10dB at 2500Hz.

2024/5/5 16:50 ACQUA

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH26340

Title: LTE Band 25_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])
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'\ | RCV (packed)
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Distortion (Noise) RCV (packed): 31.25 dB (2.74%) Ok

Ok

2024/5/5 16:52 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 32.00 dB (2.51%) Ok

Ok

2024/5/5 16:53 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.89 dB (2.54%) Ok

Ok

2024/5/5 16:53 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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Title: LTE Band 25_20QPSK_100RB_0_EVS WB

ACQUA Report
24.4kbps_CH26340
Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10
0
=10
- -20
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=40
W " =50
rk ||i .I'I
— [ -B0
[ |
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LT , ﬁRC‘u’ {packed} an
Y.L
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100
Distortion (Noise) RCV (packed): 30.09 dB (3.13%) O

Ok

2024/5/5 16:54 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
p/dE[Pa]

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 31.26 dB (2.74%) Ok

Ok

2024/5/5 16:54 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.59 dB (2.09%) Ok

Ok

2024/5/5 16:55 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

g -20

v i "-., ,r"* f'l. ! 70
'.".-l RCV {pack&_ld}

-'.4 fl \ f p‘ .80
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Distortion (Noise) RCV (packed): 31.32 dB (2.72%) Ok

Ok

2024/5/5 16:55 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

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

Ok

2024/5/5 16:55 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.61 dB (5.88%) Ok

Ok

2024/5/5 16:56 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH26340

Title: LTE Band 25_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])
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Distortion (Noise) RCV (packed): 22.93 dB (7.13%) Ok

Ok

2024/5/5 16:56 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 30.50 dB (2.99%) Ok

Ok

2024/5/5 16:57 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.29 dB (2.16%) Ok

Ok

2024/5/5 16:57 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10
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AV i RCV (packed)
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Distortion (Noise) RCV (packed): 31.97 dB (2.52%) Ok

Ok

2024/5/5 16:57 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB
24.4kbps_CH26340

Distortion (Noise) RCV (packed): 34.29 dB (1.93%) Ok

Ok

2024/5/5 16:58 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.25dB
2 315Hz | 32.00 dB
3 400Hz | 31.89dB
4 500Hz | 30.09 dB
5 630Hz | 31.26dB
6 800Hz | 33.59dB
7 1000Hz | 31.32dB
8 1250Hz | 23.15dB
9 1600Hz | 24.61 dB
10 2000Hz | 22.93 dB
11 2500Hz | 30.50 dB
12 3150Hz | 33.29 dB
13 4000Hz | 31.97 dB
14 5000Hz | 34.29 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.93dB at 2000Hz.

2024/5/5 16:58 ACQUA

5.3 Frequency Response 8N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB

24.4kbps_CH26340

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

2.65 dB at 1747.8 Hz Ok

Ok

2024/5/5 16:50 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF, Index: 1

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

30

20

10

-10

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB

24.4kbps_CH26340

LidB[Pa/V]

Zaie AN

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.34 dB at 4119.5 Hz Ok

Ok

2024/5/5 16:50 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF, Index: 1

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

30

20

10

-10

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB

24.4kbps_CH26340

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

0.98 dB at 4369.4 Hz Ok

Ok

2024/5/5 16:58 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF, Index: 1

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

30

20

10

-10

HEAD acoustics GmbH 2024/5/22

Page 28



ACQUA Report Title: LTE Band 25_20QPSK_100RB_0_EVS WB

24.4kbps_CH26340

LidB[Pa/V]

30

20

/ \ 10
0
-10
RCV-Ref
lower I|_m|1_; 20
upper limit
-30
100 200 500 fiHz 2000 5000
Absolute minimal distance
0.12 dB at 4369.4 Hz Ok
Ok
2024/5/5 20:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
HEAD acoustics GmbH 2024/5/22 Page 29



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Measurement Protocol

Measurement Object LTE Band 26_15QPSK_75RB_0_EVS NB 24.4kbps_CH26865
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 11:28
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Overall Receive Delay NB, Index: 1 3
5.1a Receive Volume Control Performance 8N NB, Index: 1 3
5.1b Receive Volume Control Performance 2N NB, Index: 1 4
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 5
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 6
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 8
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 10
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 11
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 11
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 12
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 14
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 16
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 18
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 19
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 19
5.3 Frequency Response 8N FF HANB, Index: 1 20
5.3 Frequency Response 8N DF HANB, Index: 1 21
5.3 Frequency Response 2N FF HANB, Index: 1 21
5.3 Frequency Response 2N DF HANB, Index: 1 22

HEAD acoustics GmbH 2024/5/22 Page 2



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Overall Receive Delay NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 110.8 ms

2024/5/5 17:18 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 3



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

5.1a Receive Volume Control Performance 8N NB p/Pa
| 2
‘ [ 1.5
‘ I I 1
1 0.5
0
| 0.5
. ||i ‘ A
|| | -1.5
ML) ;
2 4 t's a8
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 92.88 dB[SPL] | 80.61% | 22.88 dB[SPL] Ok

Ok

2024/5/517:19 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 4



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

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

1.5

Source
RCV

|1
10

8

Correction

X-70

Channel Speech level | Activity | Corrected speech level
RCV 87.50 dB[SPL] | 80.17% | 17.50 dB[SPL] Ok

Ok

2024/5/5 17:25 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 5



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB

24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

RCV (packed)

"WV

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.51 dB (2.98%) Ok

Ok

2024/5/5 17:19 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

'\ﬂw |

RC‘u’ packed}

W

100 200 500 fiHz 2000 EDDD

10k

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 27.41 dB (4.26%) Ok

Ok

2024/5/5 17:20 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.59 dB (4.17%) Ok

Ok

2024/5/517:20 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22

Page 7



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

h"ﬁ

I..I'I:Il- | ¥ q
AR N

\ | ' Rev (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.86 dB (2.55%) Ok

Ok

2024/5/5 17:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

iy -10

| i .'~.'. .

'i'r.;,-a‘.__ -60
lll_ ,"h\ f \ -70

) . L

Rll:‘u' {Fi?rckEd} 80
AP

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 26.88 dB (4.53%) Ok

Ok

2024/5/517:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/517:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

=10
||_'_~.l

RCV (packed) 80
Al .
W 4 |-90
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.17 dB (3.48%) Ok

Ok

2024/5/5 17:22 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

A f U i r.llf,-.']rhl’hl -B0

Iy -1.' J

|

RCV (packed) [I 80
: -
“‘ I ! -90

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

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

Ok

2024/5/5 17:22 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.75 dB (4.60%) Ok

Ok

2024/5/5 17:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.98 dB (3.99%) Ok

Ok

2024/5/5 17:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 400Hz | 30.51 dB
2 500Hz | 27.41 dB
3 630Hz | 27.59 dB
4 800Hz | 31.86 dB
5 1000Hz | 26.88 dB
6 1250Hz | 27.17 dB
7 1600Hz | 29.17 dB
8 2000Hz | 26.76 dB
9 2500Hz | 26.75dB
10 3150Hz | 27.98 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 26.75dB at 2500Hz.

HEAD acoustics GmbH 2024/5/22 Page 12



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB

24.4kbps_CH26865

2024/5/5 17:23 ACQUA

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

RCV (packed)

100 200 500 fiHz 2000 5000

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

Ok

2024/5/5 17:27 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

10k

10
0

-10

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

Ih- { '] -70
'1, IFI{C"J (packed) a0
WY |

100 200 500 fiHz 2000 EDDD 10K

Distortion (Noise) RCV (packed): 27.92 dB (4.02%) Ok

Ok

2024/5/5 17:27 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

RC‘u’ packed}

-.. NI" |L’ o0

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 27.76 dB (4.09%) Ok

Ok

2024/5/5 17:27 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.90 dB (2.54%) Ok

Ok

2024/5/5 17:28 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS NB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

T WA

Rcv (packed)

L

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 27.05 dB (4.44%) Ok

Ok

2024/5/5 17:28 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

10K

pidB[Pa])

10
0

-10

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
p/dE[Pa]

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

LY {packed

¥ A

100 200 500 fiHz 2000 5000

Ok

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 27.15 dB (4.39%) Ok

Ok

2024/5/5 17:29 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.83 dB (3.62%) Ok

Ok

2024/5/517:29 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS NB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]

10
0

-10

i e ,ﬂﬂdf
| I;'I.'J".' ! 1] 1 r‘]"'il -"ITI'f

nh RCV (packed)

..'.-' s __-"' - - Ill
100 200 500 fiHz 2000 5000

10K

Distortion (Noise) RCV (packed): 26.14 dB (4.93%) Ok

Ok

2024/5/5 17:29 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

p/dB[Pa]
10

V]

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

-10

| -0
RCV (packed)

b=

r'\' "J‘".w”r

R

100

200

500

fiHz

2000

5000

10k

HEAD acoustics GmbH

2024/5/22



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Distortion (Noise) RCV (packed): 38.52 dB (1.19%) Ok

Ok

2024/5/5 17:30 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/517:30 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
Region | Frequency SDNR
1 400Hz | 30.66 dB
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

2 500Hz | 27.92dB
3 630Hz | 27.76 dB
4 800Hz | 31.90dB
5 1000Hz | 27.05dB
6 1250Hz | 27.15dB
7 1600Hz | 28.83 dB
8 2000Hz | 26.14dB
9 2500Hz | 38.52 dB
10 3150Hz | 45.49dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 26.14dB at 2000Hz.

2024/5/517:30 ACQUA

5.3 Frequency Response 8N FF HANB, Index: 1

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

LidB[PaV]
30

20

10

-10

RCV-Ref
lower I|!'r'||1_; 20
upper limit

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.91 dB at 305.9 Hz Ok
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

Ok

2024/5/5 17:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF HANB, Index: 1

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

LidB[PalV]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.85 dB at 873.9 Hz Ok

Ok

2024/5/5 17:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF HANB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

LidB[Pa/V]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.73 dB at 611.7 Hz Ok

Ok

2024/5/517:31 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF HANB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS NB
24.4kbps_CH26865

LidB[Pa/V]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.31 dB at 3657.5 Hz Ok

Ok

2024/5/517:31 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Measurement Protocol

Measurement Object |LTE Band 26_15QPSK_75RB_0_EVS WB 24.4kbps_CH26865
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 11:29
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Overall Receive Delay WB, Index: 1 3

5.1a Receive Volume Control Performance 8N WB, Index: 1 3

5.1b Receive Volume Control Performance 2N WB, Index: 1 4

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 5

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 6

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 8

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 10
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 12
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 14
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 15
5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 15
5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 16
5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 18
5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 20
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 22
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 24
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 25
5.3 Frequency Response 8N FF, Index: 1 25
5.3 Frequency Response 8N DF, Index: 1 26
5.3 Frequency Response 2N FF, Index: 1 27
5.3 Frequency Response 2N DF, Index: 1 28

HEAD acoustics GmbH 2024/5/22 Page 2



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Overall Receive Delay WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 162.1 ms

2024/5/5 17:33 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 3



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

‘5.1a Receive Volume Control Performance 8N WB p/Pa
2
1.5
1
| ‘ 0.5
|
o
| | s
T i .
F 1A T
161 LG | :
2 4 t's a8 10 12
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 90.94 dB[SPL] | 84.31% | 20.94 dB[SPL] Ok

Ok

2024/5/5 18:00 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 4



ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

5.1b Receive Volume Control Performance 2N WB p/Pa
2
1.5
1
0.5
o
-0.5
=1
-1.5
=2
4
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 85.67 dB[SPL] | 84.33% | 15.67 dB[SPL] Ok

Ok

2024/5/5 17:34 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 5



ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

\AJ L[ RCY {packed}

f’lr# i) |

10
0

-10

100 200 500 fiHz EDDG 5000

Distortion (Noise) RCV (packed): 31.05 dB (2.80%) Ok

Ok

2024/5/5 18:00 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

{1 |RCV (packed)

f Tk
WA ]

10
0

-10

100 200 500 fiHz 2000 5000

10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 30.97 dB (2.83%) Ok

Ok

2024/5/5 18:01 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.04 dB (2.80%) Ok

Ok

2024/5/5 18:01 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

I." / | -
11. | { y rr \
"X RCV (packed)

WV'R,

100 200 500 fiHz 2000 5000

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

Ok

2024/5/5 18:02 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

10K

pidB[Pa])

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

v Rcv (packed)

R AP

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 29.97 dB (3.17%) Ok

Ok

2024/5/5 18:02 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.86 dB (2.55%) Ok

Ok

2024/5/5 18:02 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

e RCV (packed)
a RCV (pack

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 31.12 dB (2.78%) Ok

Ok

2024/5/5 18:03 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

RCV (packed)
"

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Distortion (Noise) RCV (packed): 22.66 dB (7.37%) Ok

Ok

2024/5/5 18:03 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.45 dB (5.99%) Ok

Ok

2024/5/5 18:04 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

W HI.(
| ﬂ‘*‘r---'r'ih"

RCV (packed) "h"..rf'l

10
0

-10

\oh f‘ ,.

100 200 500 fiHz

2000

5000 10k

Distortion (Noise) RCV (packed): 24.11 dB (6.23%) Ok

Ok

2024/5/5 18:04 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

RCV (packed)

10
0

-10

\

100 200 500 fiHz

2000

5000 10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 22.28 dB (7.69%) Ok

Ok

2024/5/5 18:05 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.22 dB (4.35%) Ok

Ok

2024/5/5 18:05 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]

1.'1'_. LT ]
M Rev {packed}M

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.29 dB (3.06%) Ok

Ok

2024/5/5 18:05 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)

\
RCV (packed}\
/1 i -".-'.'.- .'rl JJJHFFHT.:E_IM'IHL“"‘W H

100 200 500 fiHz 2000 5000 10k

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Distortion (Noise) RCV (packed): 34.27 dB (1.93%) Ok

Ok

2024/5/5 18:06 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.05dB
2 315Hz | 30.97 dB
3 400Hz | 31.04 dB
4 500Hz | 29.42 dB
5 630Hz | 29.97 dB
6 800Hz | 31.86dB
7 1000Hz | 31.12dB
8 1250Hz | 22.66 dB
9 1600Hz | 24.45dB
10 2000Hz | 24.11dB
11 2500Hz | 22.28 dB
12 3150Hz | 27.22 dB
13 4000Hz | 30.29 dB
14 5000Hz | 34.27 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.28dB at 2500Hz.

2024/5/5 18:06 ACQUA

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

W [ f i | |
7] = 1 | | | ‘ |

. |1 | RCV (packed)

10
0

-10

.1;.-"'; .I.' I|- Y IIIJ|| J1".| I 1

IR

100

200

500

fiHz

2000

5000

Distortion (Noise) RCV (packed): 31.06 dB (2.80%) Ok

10K

Ok

2024/5/5 17:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise -

315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

10
0

-10

f -70

i | 1 |.- Al i
' '_{- |~'[ . RCV (packed)

R Ihe
w .JLJ'H”“".Il 90

100 200 500

fiHz

2000 5000 10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 31.57 dB (2.64%) Ok

Ok

2024/5/5 17:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.64 dB (2.62%) Ok

Ok

2024/5/517:36 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

V] | /IRCV (packed)

1 rI rhﬁh

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.16 dB (3.10%) Ok

Ok

2024/5/5 17:36  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

NN
| RCV (packed)

L VAP

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 31.06 dB (2.80%) Ok

Ok

2024/5/5 17:36  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.13 dB (2.47%) Ok

Ok

2024/5/5 17:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

x-l_‘hil'-,-"‘I F‘L i 'L'L A
1 i ."' RCV (packed)

A"

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.99 dB (2.82%) Ok

Ok

2024/5/5 17:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

10K

pidB[Pa])

10
0

-10

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
p/dE[Pa]

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

' RCV (packed)

T

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Distortion (Noise) RCV (packed): 22.50 dB (7.50%) Ok

Ok

2024/5/5 17:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.87 dB (5.71%) Ok

Ok

2024/5/5 17:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

FN L

"
RCV (packed)
] ' \

m _l;..‘ -r,'?'-"l ._-." .*".I.ﬂ'r

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 23.67 dB (6.56%) Ok

Ok

2024/5/5 17:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

| 'I.‘ r
r ""“r-r-r yﬂ RCV (packed)

10
0

-10

wﬁ -90

100 200 500 fiHz 2000 5000

10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

Distortion (Noise) RCV (packed): 30.73 dB (2.91%) Ok

Ok

2024/5/5 17:39 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.49 dB (2.12%) Ok

Ok

2024/5/517:39 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH26865

Title: LTE Band 26_15QPSK_75RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

1

dl 1 le # RCV (packed)

Vo

P F

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 35.81 dB (1.62%) Ok

Ok

2024/5/5 17:40 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

RCV ( packed

10
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-10

\ -80
il -50
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10k
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB
24.4kbps_CH26865

Distortion (Noise) RCV (packed): 36.15 dB (1.56%) Ok

Ok

2024/5/5 17:40 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.06 dB
2 315Hz | 31.57 dB
3 400Hz | 31.64 dB
4 500Hz | 30.16 dB
5 630Hz | 31.06 dB
6 800Hz | 32.13dB
7 1000Hz | 30.99 dB
8 1250Hz | 22.50 dB
9 1600Hz | 24.87 dB
10 2000Hz | 23.67 dB
11 2500Hz | 30.73 dB
12 3150Hz | 33.49dB
13 4000Hz | 35.81 dB
14 5000Hz | 36.15dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.50dB at 1250Hz.

2024/5/5 17:58 ACQUA

5.3 Frequency Response 8N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

2.49 dB at 4369.4 Hz Ok

Ok

2024/5/5 18:06 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF, Index: 1

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

30

20

10

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.20 dB at 4119.5 Hz Ok

Ok

2024/5/5 18:07 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

0.99 dB at 4369.4 Hz Ok

Ok

2024/5/5 17:58 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF, Index: 1

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

30

20

10

-10
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ACQUA Report Title: LTE Band 26_15QPSK_75RB_0_EVS WB

24.4kbps_CH26865

LidB[Pa/V]

30

20

/ \ 10
0
-10
RCV-Ref
lower I|_m|1_; 20
upper limit
-30
100 200 500 fiHz 2000 5000
Absolute minimal distance
0.02 dB at 4369.4 Hz Ok
Ok
2024/5/5 17:59 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
HEAD acoustics GmbH 2024/5/22 Page 29



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Measurement Protocol

Measurement Object |LTE Band 38_20QPSK_100RB_0_EVS NB 24.4kbps_CH38000
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 12:12
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Overall Receive Delay NB, Index: 1 3
5.1a Receive Volume Control Performance 8N NB, Index: 1 3
5.1b Receive Volume Control Performance 2N NB, Index: 1 4
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 5
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 6
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 8
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 10
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 11
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 11
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 12
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 14
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 16
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 18
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 19
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 19
5.3 Frequency Response 8N FF HANB, Index: 1 20
5.3 Frequency Response 8N DF HANB, Index: 1 21
5.3 Frequency Response 2N FF HANB, Index: 1 21
5.3 Frequency Response 2N DF HANB, Index: 1 22

HEAD acoustics GmbH 2024/5/22 Page 2



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Overall Receive Delay NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 152.6 ms

2024/5/5 19:40 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 3



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

5.1a Receive Volume Control Performance 8N NB p/Pa

2
1.5
1
0.5
o
-0.5
-1
-1.5
-2
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 93.28 dB[SPL] | 80.66% | 23.28 dB[SPL] Ok

Ok

2024/5/5 19:40 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 4



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

5.1b Receive Volume Control Performance 2N NB p/Pa
2
1.5
1
0.5
0
-0.5
-1
Source
RCW 1.5
I |
a8 10 12
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 87.32 dB[SPL] | 80.53% | 17.32 dB[SPL] Ok

Ok

2024/5/5 19:48 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 5



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

/i | I
W 'k‘u.

| I|
|‘||I A
RCV (packed)

P

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.88 dB (2.86%) Ok

Ok

2024/5/5 19:41 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

i { A f

l. 1l

Y
RCV (packed)

WY,

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

Distortion (Noise) RCV (packed): 28.30 dB (3.85%) Ok

Ok

2024/5/5 19:41 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.52 dB (4.21%) Ok

Ok

2024/5/5 19:42 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS NB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

IR A A
HMJ Hf /\

t RCV (packed)
y "

¥\

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 31.17 dB (2.76%) Ok

Ok

2024/5/5 19:42 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

e ."._ I".F i J|

|
|* '*._
Y\ f\ i

RCV (packed)
T

10
0

-10

il.a .| -90

100 200 500 fiHz 2000 5000

10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

Distortion (Noise) RCV (packed): 26.61 dB (4.67%) Ok

Ok

2024/5/5 19:43 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/5 19:43 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

=10
ad

hL '] i .'. -70
RCV (packed)
.-r "

h L | -90

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/5 19:43 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

A ."II." I W Vi "',,'-,-r]' l-.‘l' ﬂ"'mrb ‘ ~60
ALY M -70

[ RCV ( packed
i -80
Wl |

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

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

Ok

2024/5/5 19:44 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.47 dB (4.23%) Ok

Ok

2024/5/5 19:44 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 11



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.38 dB (3.03%) Ok

Ok

2024/5/5 19:45 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 400Hz | 30.88 dB
2 500Hz | 28.30 dB
3 630Hz | 27.52 dB
4 800Hz | 31.17 dB
5 1000Hz | 26.61 dB
6 1250Hz | 26.67 dB
7 1600Hz | 28.04 dB
8 2000Hz | 28.20 dB
9 2500Hz | 27.47 dB
10 3150Hz | 30.38 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 26.61dB at 1000Hz.

HEAD acoustics GmbH 2024/5/22 Page 12



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

2024/5/5 19:45 ACQUA

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

RCV (packed)

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.12 dB (3.12%) Ok

Ok

2024/5/5 19:48 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

10k

10
0

-10

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

| \ {
HFL'I h r‘ I'I
1-." RCV (packed)

LAl

o

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 28.60 dB (3.72%) Ok

Ok

2024/5/5 19:49 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

- | . ]'
¥ RCV {paclted}

T A

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

Distortion (Noise) RCV (packed): 27.98 dB (3.99%) Ok

Ok

2024/5/5 19:49 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.50 dB (3.35%) Ok

Ok

2024/5/5 19:50 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS NB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

A

RCV (packed)
WY

I||.|

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 26.22 dB (4.89%) Ok

Ok

2024/5/5 19:50 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

. iy packed

10
0

-10

100 200 500 fiHz ZDDD EDDD

10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB

24.4kbps_CH38000

Distortion (Noise) RCV (packed): 26.72 dB (4.61%) Ok

Ok

2024/5/5 19:51 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.28 dB (4.33%) Ok

Ok

2024/5/5 19:51 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS NB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

|

\r oy

|t

— I\I W ."I"[I"ffl' In.'ﬂ

A,
J)

10
0

-10

r 60
li'ln.. .

RCV (packed)|

) |

100

200

500

fiHz

2000

5000

Distortion (Noise) RCV (packed): 27.34 dB (4.30%) Ok

10K

Ok

2024/5/5 19:51 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

|
i

1
R
Wl

fla | .-||'|I1JI"""I||"|~I“f ']IILMLH

! bluﬁf". L

v

\

RCV (packed)

10
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-10

W u
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2000

5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 36.52 dB (1.49%) Ok

Ok

2024/5/5 19:52 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 40.53 dB (0.94%) Ok

Ok

2024/5/5 19:52 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
Region | Frequency SDNR
1 400Hz | 30.12dB

HEAD acoustics GmbH 2024/5/22 Page 19



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

2 500Hz | 28.60 dB
3 630Hz | 27.98 dB
4 800Hz | 29.50 dB
5 1000Hz | 26.22 dB
6 1250Hz | 26.72 dB
7 1600Hz | 27.28 dB
8 2000Hz | 27.34dB
9 2500Hz | 36.52 dB
10 3150Hz | 40.53 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 26.22dB at 1000Hz.

2024/5/5 19:53 ACQUA

5.3 Frequency Response 8N FF HANB, Index: 1

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

LidB[PaV]
30

20

10

-10

RCV-Ref
lower I|!'r'||1_; 20
upper limit

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.84 dB at 3245.6 Hz Ok
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

Ok

2024/5/5 19:46 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF HANB, Index: 1

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

LidB[PalV]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
3.19 dB at 873.9 Hz Ok

Ok

2024/5/5 19:46 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF HANB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

LidB[Pa/V]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
3.10 dB at 611.7 Hz Ok

Ok

2024/5/5 19:54 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF HANB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS NB
24.4kbps_CH38000

LidB[Pa/V]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.61 dB at 305.9 Hz Ok

Ok

2024/5/5 19:54 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Measurement Protocol

Measurement Object |LTE Band 38_20QPSK_100RB_0_EVS WB 24.4kbps_CH38000
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 12:13
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Overall Receive Delay WB, Index: 1 3

5.1a Receive Volume Control Performance 8N WB, Index: 1 3

5.1b Receive Volume Control Performance 2N WB, Index: 1 4

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 5

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 6

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 8

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 10
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 12
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 14
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 15
5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 15
5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 16
5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 18
5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 20
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 22
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 24
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 25
5.3 Frequency Response 8N FF, Index: 1 25
5.3 Frequency Response 8N DF, Index: 1 26
5.3 Frequency Response 2N FF, Index: 1 27
5.3 Frequency Response 2N DF, Index: 1 28

HEAD acoustics GmbH 2024/5/22 Page 2



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Overall Receive Delay WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 113.2ms

2024/5/5 19:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 3



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

5.1a Receive Volume Control Performance 8N WB p/Pa

2
1.5
1
0.5
0
-0.5
-1
-1.5
-2
4
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 91.43 dB[SPL] | 84.16% | 21.43 dB[SPL] Ok

Ok

2024/5/5 19:31  ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

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

1.5

Correction

X-70

Channel Speech level | Activity | Corrected speech level
RCV 85.22 dB[SPL] | 84.56% | 15.22 dB[SPL] Ok

Ok

2024/5/5 19:21  ACQUA 6.0.200

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 5



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

TR (S B -60
' l

. || RCV (packed)
fhf "u"h""‘ ”

100 200 500 fiHz 2000 5000 ‘l Ok

Distortion (Noise) RCV (packed): 31.54 dB (2.65%) Ok

Ok

2024/5/5 19:32 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

I"fl h
HHI RCV ( packed} 80
|
VAL |

100 200 500 fiHz 2000 EDDD 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

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

Ok

2024/5/5 19:32 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.02 dB (2.51%) Ok

Ok

2024/5/5 19:33 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

nn ( -70
"IRCV (packed)
WYY, e

100 200 500 fiHz 2000 5000 10k

|I-.II

Distortion (Noise) RCV (packed): 29.55 dB (3.33%) Ok

Ok

2024/5/5 19:33 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

| Fl{C}‘u' packed 80
'.I"-hl, \}L -90

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 30.76 dB (2.90%) Ok

Ok

2024/5/5 19:33 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.13 dB (2.20%) Ok

Ok

2024/5/5 19:34 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 9



ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

2 UNA A

RCV (packed)

A\

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 31.43 dB (2.68%) Ok

Ok

2024/5/5 19:34 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

Ty "I..-_"1'1|.II .J'.'"
-:"wH ‘lu f'l.

e RCV ( packed}

10
0

-10

100 200 500 fiHz 2000 5000

10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 23.06 dB (7.03%) Ok

Ok

2024/5/5 19:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.58 dB (5.91%) Ok

Ok

2024/5/5 19:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

10
0

-10

n{ =40
."I Ill -50
JJ’. 1' . -B0
RCV (packed) '1’F"1| f" 80
-a0
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.25 dB (6.87%) Ok

Ok

2024/5/5 19:36 ACQUA 6.0.200

Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

10
0

-10

w. 7\

RCV (packed)
w

100 200 500 fiHz

2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 23.16 dB (6.95%) Ok

Ok

2024/5/5 19:36  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.62 dB (3.30%) Ok

Ok

2024/5/5 19:36 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

’// -G0
I'I .-I_-'_ajl_-‘-‘“"“l.,lll.tl —?U
i w‘, wa

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.55 dB (3.33%) Ok

Ok

2024/5/5 19:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

o floan L g RCVY ked)
YT ALY e WM‘ (packe -80
] !

1A -80
100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 32.00 dB (2.51%) Ok

Ok

2024/5/5 19:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.54 dB
2 315Hz | 32.61dB
3 400Hz | 32.02 dB
4 500Hz | 29.55dB
5 630Hz | 30.76 dB
6 800Hz | 33.13dB
7 1000Hz | 31.43dB
8 1250Hz | 23.06 dB
9 1600Hz | 24.58 dB
10 2000Hz | 23.25dB
11 2500Hz | 23.16 dB
12 3150Hz | 29.62 dB
13 4000Hz | 29.55 dB
14 5000Hz | 32.00 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.06dB at 1250Hz.

2024/5/5 19:37 ACQUA

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

P r il
1N

f .I RCV (packed)

| -80
Jll A B leﬂh “ -0

10
0

-10

IR

100 200 500 fiHz 2000

5000 10k

Distortion (Noise) RCV (packed): 31.17 dB (2.76%) Ok

Ok

2024/5/5 19:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise

- 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10
0
-10
(1 -20
{ | -30
| 40
5 -50
w . j : : &0
| h II \
I r . r |I -70
\ I packed
| 4 ' -80
100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 32.18 dB (2.46%) Ok

Ok

2024/5/5 19:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 32.31 dB (2.42%) Ok

Ok

2024/5/5 19:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

I L \
TRYIREN; -70
/1] L 4RCV (packed)
NI
1P|]rl i ud -80

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.77 dB (3.25%) Ok

Ok

2024/5/5 19:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

*.'_.JI '. f Ilf{c\.f {paq-k!Ed]l
H'r.l.f ‘.." A 80

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 31.08 dB (2.79%) Ok

Ok

2024/5/5 19:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.69 dB (2.07%) Ok

Ok

2024/5/5 19:25 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 19



ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

Y YR i A -70
I"RCV (packed)

' '-th'III ll'!\ :zg

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.29 dB (2.73%) Ok

Ok

2024/5/5 19:25 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

il

RCV (packed) 80
o ,.‘ -
™ m -90

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 23.16 dB (6.95%) Ok

Ok

2024/5/5 19:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.51 dB (5.95%) Ok

Ok

2024/5/5 19:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

RCV (packed),
y

10
0

-10

%

\

100 200 500 fiHz 2000

5000 10k

Distortion (Noise) RCV (packed): 23.75 dB (6.49%) Ok

Ok

2024/5/5 19:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise -

2500 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

L1 "".,- \I r", i
TRV '.II' .." | fl ,:1 |_ﬂ /
WP

RCV (packed)

10
0

-10

\

WA |

100 200 500 fiHz 2000

5000 10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 30.53 dB (2.98%) Ok

Ok

2024/5/5 19:27 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.17 dB (2.19%) Ok

Ok

2024/5/5 19:27 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH38000

Title: LTE Band 38_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

\

'|

._.. ll-'._- M ".IIII' fHY *'I'. -_; .'r I.,t_ I.|l|'| Rcv { p a Ck E‘d ::I
III.-""T"'”';*JIM{
100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 31.12 dB (2.78%) Ok

Ok

2024/5/5 19:28 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10
0

-10

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

|

|
1

RCV (packed)

- :‘II._ e '.'d"_\lx; 0 *"M.*wﬂlw

100 200 500 fiHz 2000 5000

10
0

-10

10k
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB
24.4kbps_CH38000

Distortion (Noise) RCV (packed): 34.13 dB (1.97%) Ok

Ok

2024/5/5 19:28 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.17 dB
2 315Hz | 32.18 dB
3 400Hz | 32.31dB
4 500Hz | 29.77 dB
5 630Hz | 31.08 dB
6 800Hz | 33.69 dB
7 1000Hz | 31.29dB
8 1250Hz | 23.16 dB
9 1600Hz | 24.51dB
10 2000Hz | 23.75dB
11 2500Hz | 30.53 dB
12 3150Hz | 33.17 dB
13 4000Hz | 31.12dB
14 5000Hz | 34.13 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.16dB at 1250Hz.

2024/5/5 19:29 ACQUA

5.3 Frequency Response 8N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB

24.4kbps_CH38000

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

2.79 dB at 4369.4 Hz Ok

Ok

2024/5/5 19:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF, Index: 1

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

30

20

10

-10
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB

24.4kbps_CH38000

LidB[Pa/V]

= AN

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.71 dB at 4119.5 Hz Ok

Ok

2024/5/5 19:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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-10
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB

24.4kbps_CH38000

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.13 dB at 4369.4 Hz Ok

Ok

2024/5/5 19:29 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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-10
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ACQUA Report Title: LTE Band 38_20QPSK_100RB_0_EVS WB

24.4kbps_CH38000

LidB[Pa/V]

30

20

/ \ 10
0
-10
RCV-Ref
lower I|_m|1_; 20
upper limit
-30
100 200 500 fiHz 2000 5000
Absolute minimal distance
0.02 dB at 4870.0 Hz Ok
Ok
2024/5/5 19:30 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
HEAD acoustics GmbH 2024/5/22 Page 29



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Measurement Protocol

Measurement Object LTE Band 41 20QPSK 100RB_0 EVS NB 24.4kbps CH40620
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 12:13
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Overall Receive Delay NB, Index: 1 3
5.1a Receive Volume Control Performance 8N NB, Index: 1 3
5.1b Receive Volume Control Performance 2N NB, Index: 1 4
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 5
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 6
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 8
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 10
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 11
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 11
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 12
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 14
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 16
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 18
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 19
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 19
5.3 Frequency Response 8N FF HANB, Index: 1 20
5.3 Frequency Response 8N DF HANB, Index: 1 21
5.3 Frequency Response 2N FF HANB, Index: 1 21
5.3 Frequency Response 2N DF HANB, Index: 1 22

HEAD acoustics GmbH 2024/5/22 Page 2



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Overall Receive Delay NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
80
60
40
20
| RCV*Source
PRPETSTTTIT SRRSO | IR ST SRR VR SRR TP P ST
0 50m 0.1 t's 0.2 0.25 0.3
Channel Delay
RCV*Source | 127.7 ms

2024/5/6 9:34 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 3



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

5.1a Receive Volume Control Performance 8N NB p/Pa

2
1.5
1
0.5
o
-0.5
-1
-1.5
-2
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 93.62 dB[SPL] | 80.48% | 23.62 dB[SPL] Ok

Ok

2024/5/6 9:34 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 4



ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS NB

5.1b Receive Volume Control Performance 2N NB

p/Pa

Source
RCV

|11

8

2

1.5

Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 87.05 dB[SPL] | 80.42% | 17.05 dB[SPL] Ok
Ok

2024/5/6 9:44 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

HEAD acoustics GmbH

2024/5/22
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

P“r"lH -10

i
R%}{ (packed) 60

i -90
100 200 500  fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.74 dB (2.90%) Ok

Ok

2024/5/6 9:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

{4 -10

I'|
AAN W f | :
RCV { p;s;ked 80
%’ ,u -90

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB

24.4kbps_CH40620

Distortion (Noise) RCV (packed): 27.34 dB (4.29%) Ok

Ok

2024/5/6 9:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

| 1 '10

1"1'
alh 1
wLis W \ -50
.1'_/,"‘") Tﬁ I.| 1
\ 1

> Illuﬂ L ﬂ -70

RCV (packed
r {ﬂ-r ) -80
m -a0

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.66 dB (4.65%) Ok

Ok

2024/5/6 9:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS NB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

I

f';

L M“ A f
W w f)

RCV {packed}

10
0

-10

100 200 500 fiHz 2000 EDDD

Distortion (Noise) RCV (packed): 31.32 dB (2.72%) Ok

Ok

2024/5/6 9:36  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

.,.-’up“fl
il

Nl Rcv packed

\4

10
0

-10

100 200 500 fiHz 2000 5000

10k

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB

24.4kbps_CH40620

Distortion (Noise) RCV (packed): 26.91 dB (4.51%) Ok

Ok

2024/5/6 9:36 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

P -10

I 60
™
s *ho Aos

p wv‘“ V RCV {packedj
[

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.54 dB (4.20%) Ok

Ok

2024/5/6 9:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

# -10

Hr‘ -50

i 1“'!%'#“"'" -60
Tl 4

ﬂ‘l — -70

RCV {packed}

Jv/ -80

100 200 500 fiHz 2000 EDDD 10K

Distortion (Noise) RCV (packed): 28.69 dB (3.68%) Ok

Ok

2024/5/6 9:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

" o \ /1)

RCV (packed) '-
nyE -80

,..ﬁu_v,__

100 200 500 fiHz 2000 5000 10k

HEAD acoustics GmbH 2024/5/22 Page 10



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 27.50 dB (4.22%) Ok

Ok

2024/5/6 9:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

r'.“ -20

L\ \ t-50
|
-60
e il -'\,\"f “1H"!1,‘
AR PN Hi]f# \\ H 20

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 23.05 dB (7.04%) Ok

Ok

2024/5/6 9:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 11



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

10

et 20

| 30
RCV (packed)

~ -50
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.07 dB (4.97%) Ok

Ok

2024/5/6 9:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 400Hz | 30.74 dB
2 500Hz | 27.34 dB
3 630Hz | 26.66 dB
4 800Hz | 31.32dB
5 1000Hz | 26.91 dB
6 1250Hz | 27.54 dB
7 1600Hz | 28.69 dB
8 2000Hz | 27.50 dB
9 2500Hz | 23.05dB
10 3150Hz | 26.07 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.05dB at 2500Hz.

HEAD acoustics GmbH 2024/5/22 Page 12



ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS NB

2024/5/6 9:39 ACQUA

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

T ¥ A "I'-

"I.| u LJIJ

.."h ’f IIII | "ll
NV v 1'J'-J IBCV (packed)
Wt &,

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.56 dB (2.96%) Ok

Ok

2024/5/6 9:44 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

10k

10
0

-10

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB

24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

"f RCV (packed)

N W w{
R ”“wﬁ
AN

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 28.07 dB (3.95%) Ok

Ok

2024/5/6 9:45 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

\
it
!
v fuw..\ 1
“‘\\/ * 1

RC‘u’ (packed)

A

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS NB

Distortion (Noise) RCV (packed): 27.47 dB (4.23%) Ok

Ok

2024/5/6 9:45 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

—

I
| -90
5000 10k

1 "
A I'I.,_|||1I|'I'4WJ j V" fﬁ o0
N |"ﬂ'k,.'”'ﬁ " ', Rcwackedlj "

100 200 500 fiHz 2000

Distortion (Noise) RCV (packed): 30.73 dB (2.91%) Ok

Ok

2024/5/6 9:46 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

‘wk‘ﬁ P\ / 70

Rcv {packed}

H ) 90
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.84 dB (4.55%) Ok

Ok

2024/5/6 9:46 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

.Hh" RCV ( packed

wa/"’w .| -80

100 200 500 fiHz ZDDD EDDD 10k

. -G0
W«W \ - ﬁ -70
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB

24.4kbps_CH40620

Distortion (Noise) RCV (packed): 27.56 dB (4.19%) Ok

Ok

2024/5/6 9:47 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

I'm -50

] 60
ﬁ‘n‘h‘ ﬂh MWN’ \ A 70

RCH" acked

h /'wl {pWK , ) -80
VAL \ 90
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.96 dB (4.00%) Ok

Ok

2024/5/6 9:47 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

W’I ﬁrﬂ"]" th‘f{f k%“ :

RCV (packed) ] 60

H -30
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.92 dB (4.51%) Ok

Ok

2024/5/6 9:47 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

mwﬂ”’m ’W’m “"'ﬂ Al

100 200 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 38.13 dB (1.24%) Ok

Ok

2024/5/6 9:48 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0
-10
H -20

| 30
RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 44.42 dB (0.60%) Ok

Ok

2024/5/6 9:48 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
Region | Frequency SDNR
1 400Hz | 30.56 dB

HEAD acoustics GmbH 2024/5/22 Page 19



ACQUA Report

24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS NB

2 500Hz | 28.07 dB
3 630Hz | 27.47 dB
4 800Hz | 30.73dB
5 1000Hz | 26.84 dB
6 1250Hz | 27.56 dB
7 1600Hz | 27.96 dB
8 2000Hz | 26.92 dB
9 2500Hz | 38.13dB
10 3150Hz | 44.42 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 26.84dB at 1000Hz.

2024/5/6 9:49 ACQUA

5.3 Frequency Response 8N FF HANB, Index: 1

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

120

200

300 400

Absolute minimal distance
2.41 dB at 1747.8 Hz Ok

fiHz

1000

1600 2400 4000

LidB[Pa/V]
30

ST~ -1 \
- A\ 20
10
/ .. :
-10

RCV-Ref

lower I|!'r'||1_; 20

upper limit
-30
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

Ok

2024/5/6 9:39 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF HANB, Index: 1

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

LidB[Fa]
30
_J_,- T — \\___\I
/s*"" 20
10
0
-10
RCV-Ref

lower limit 20

upper limit
-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.12 dB at 2057.5 Hz Ok

Ok

2024/5/6 9:41 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF HANB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 21



ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS NB

LidB[Pa/V]
30
: 20
P —_—
10
0
—t- 10
RCV-Ref
lower I|!'r'||1_; 20
upper limit
-30
120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.72 dB at 611.7 Hz Ok

Ok

2024/5/6 9:50 ACQUA 6.0.200

Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF HANB, Index: 1

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

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS NB
24.4kbps_CH40620

LidB[Pa’V)
30
- 20
__/__H"'“——/____““x _ _____,.—r" —7 _\]
.-"f-- 1
10
0
-10
RCV-Ref

lower I|_m|1_; 20

upper limit
-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
1.47 dB at 3657.5 Hz Ok

Ok

2024/5/6 9:50 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Measurement Protocol

Measurement Object LTE Band 41 20QPSK 100RB 0 EVS WB 24.4kbps CH40620
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 12:14
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Overall Receive Delay WB, Index: 1 3

5.1a Receive Volume Control Performance 8N WB, Index: 1 3

5.1b Receive Volume Control Performance 2N WB, Index: 1 4

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 5

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 6

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 8

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 10
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 12
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 14
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 15
5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 15
5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 16
5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 18
5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 20
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 22
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 24
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 25
5.3 Frequency Response 8N FF, Index: 1 25
5.3 Frequency Response 8N DF, Index: 1 26
5.3 Frequency Response 2N FF, Index: 1 27
5.3 Frequency Response 2N DF, Index: 1 28
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Overall Receive Delay WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 145.6 ms

2024/5/5 20:10 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

‘5.1a Receive Volume Control Performance 8N WB p/Pa
2
1.5
1
0.5
o
-0.5
=1
-1.5
=2
10 12
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 91.17 dB[SPL] | 84.45% | 21.17 dB[SPL] Ok

Ok

2024/5/5 20:10 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

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

1.5

Correction

X-70

Channel Speech level | Activity | Corrected speech level
RCV 85.02 dB[SPL] | 84.53% | 15.02 dB[SPL] Ok

Ok

2024/5/5 20:18 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

. 60
'-*_-J . [ [
SR N - | ‘ , -70

“A[ 1 || RCV (packed)

LTI I.' + |l| 1
¢ ¥ W .J‘.-" H"t ” | 90
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.02 dB (2.81%) Ok

Ok

2024/5/5 20:11 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

Y YART
A ) i J f -70
' )/ RCV (packed)

CInTRY
l.ﬂ" L -90
100 200 500 flHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 31.87 dB (2.55%) Ok

Ok

2024/5/5 20:11 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.92 dB (2.53%) Ok

Ok

2024/5/5 20:11 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

|.I1I IJ.lll |"I'II I| .II —?U
RCV (packed)

Wﬁ " \ L -90

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 29.76 dB (3.25%) Ok

Ok

2024/5/5 20:12 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

*'1‘ .- |'I | . -70
% RCV( (packed)

WYL %

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 30.91 dB (2.85%) Ok

Ok

2024/5/5 20:12 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.47 dB (2.12%) Ok

Ok

2024/5/5 20:13 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

T .__.I | 11}": { J| \ A BTl
(1 RCV (packed)
fl L

W VN o

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.73 dB (2.59%) Ok

Ok

2024/5/5 20:13 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

l."ll \ -50

\
hT*‘.u "’h I". 70

RCV ,'{Tpackr?d} 80

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 22.92 dB (7.15%) Ok

Ok

2024/5/5 20:14 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.69 dB (5.83%) Ok

Ok

2024/5/5 20:14 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 11



ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

|
y "','-'-'-_‘-,"Nuq J.plrﬂ;:rf i. ‘m. / || -T0
RCV (packed) . |
'R
{
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.19 dB (6.18%) Ok

Ok

2024/5/5 20:14 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

/| _
b il ‘1‘ / \-m

a
RCV (packed)
L]

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 22.73 dB (7.31%) Ok

Ok

2024/5/5 20:15 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.25 dB (3.87%) Ok

Ok

2024/5/5 20:15 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

J -60
Mo d T
'-_'\'J-__ ..- '.'.I.'I".'.' 'r-ll '--p.."‘ a . _?U

ﬂ”“‘"'hﬂl:{‘:: (packed) wﬂ

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.97 dB (2.83%) Ok

Ok

2024/5/5 20:16  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

. " | RCV (packed)
' ."' .--_.l_.-.. P l |
met Y Ay ."l'.:i'rlu'l'f;'lmrlf'r ﬁ 00
100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 33.47 dB (2.12%) Ok

Ok

2024/5/5 20:16  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.02 dB
2 315Hz | 31.87dB
3 400Hz | 31.92 dB
4 500Hz | 29.76 dB
5 630Hz | 30.91dB
6 800Hz | 33.47 dB
7 1000Hz | 31.73dB
8 1250Hz | 22.92 dB
9 1600Hz | 24.69 dB
10 2000Hz | 24.19dB
11 2500Hz | 22.73 dB
12 3150Hz | 28.25dB
13 4000Hz | 30.97 dB
14 5000Hz | 33.47 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 22.73dB at 2500Hz.

2024/5/5 20:16  ACQUA

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

| S I } {

L |I" I|'|I 1 |.
T L |'| II

A RC‘U’ {packed}

10
0

-10

l

wiLAI

100 200 500 fiHz 2000

5000 Ok

Distortion (Noise) RCV (packed): 30.96 dB (2.83%) Ok

Ok

2024/5/5 20:19 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise

- 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

kb
RCV (packed)

piT

10
0

-10

|I -70

| -80

A

100 200 500 fiHz 2000

5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 31.48 dB (2.67%) Ok

Ok

2024/5/5 20:19 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.49 dB (2.66%) Ok

Ok

2024/5/5 20:20 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB

24.4kbps_CH40620

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

\ AT,

| | /|RCV (packed)

T . .' f.JJlfhh

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.41 dB (3.02%) Ok

Ok

2024/5/5 20:20 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

10K

10
0

-10

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

‘-,_;l' || Rov {pacicfd}
BLYYAT

100 200 500 fiHz 2000 5000

10k

10
0

-10
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 31.51 dB (2.66%) Ok

Ok

2024/5/5 20:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/5 20:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 19



ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

+ D] |-III’II.-I‘-Il I1'- L l‘l IH
, "RCV (packed)

WA,

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 31.60 dB (2.63%) Ok

Ok

2024/5/5 20:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

/\

RC‘u’ packed

‘-'\

10
0

-10

100 200 500 fiHz 2000 5000

Ok
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 24.54 dB (5.93%) Ok

Ok

2024/5/5 20:22 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.50 dB (5.95%) Ok

Ok

2024/5/5 20:22 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

"II. vy T r.l' l,'q*'r"]-’"ﬂ*'

RCV (packed)
oy \IL

10
0

-10

LY i "

100 200 500 fiHz 2000

5000 10k

Distortion (Noise) RCV (packed): 23.92 dB (6.37%) Ok

Ok

2024/5/5 20:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise -

2500 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

g

L
RCV (packed)

10
0

-10

} -70

WA

100 200 500 fiHz 2000

5000 10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 30.09 dB (3.13%) Ok

Ok

2024/5/5 20:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.83 dB (2.03%) Ok

Ok

2024/5/5 20:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH40620

Title: LTE Band 41_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

fﬁ " RCV (packed)

J" '|[
: muﬂ-

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 34.87 dB (1.80%) Ok

Ok

2024/5/5 20:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10
0

-10

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

/| RCV (packed)

i 'Ilr-’]-.

JIM

\

10
0

-10

100 200 500

fiHz

2000 5000

10k
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB
24.4kbps_CH40620

Distortion (Noise) RCV (packed): 35.15 dB (1.75%) Ok

Ok

2024/5/5 20:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 30.96 dB
2 315Hz | 31.48dB
3 400Hz | 31.49dB
4 500Hz | 30.41dB
5 630Hz | 31.51dB
6 800Hz | 33.70dB
7 1000Hz | 31.60 dB
8 1250Hz | 24.54 dB
9 1600Hz | 24.50 dB
10 2000Hz | 23.92 dB
11 2500Hz | 30.09 dB
12 3150Hz | 33.83 dB
13 4000Hz | 34.87 dB
14 5000Hz | 35.15dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.92dB at 2000Hz.

2024/5/5 20:24 ACQUA

5.3 Frequency Response 8N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB

24.4kbps_CH40620

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

3.18 dB at 1848.0 Hz Ok

Ok

2024/5/5 20:17 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF, Index: 1

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

30

20

10

-10
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB

24.4kbps_CH40620

LidB[Pa/V]

o \

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.70 dB at 4119.5 Hz Ok

Ok

2024/5/5 20:17 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF, Index: 1

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

30

20

10

-10
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB

24.4kbps_CH40620

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.44 dB at 4870.0 Hz Ok

Ok

2024/5/5 20:25 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF, Index: 1

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

30

20

10

-10
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ACQUA Report Title: LTE Band 41_20QPSK_100RB_0_EVS WB

24.4kbps_CH40620

LidB[Pa/V]

30

20

/ \ 10
0
-10
RCV-Ref
lower I|_m|1_; 20
upper limit
-30
100 200 500 fiHz 2000 5000
Absolute minimal distance
0.27 dB at 4369.4 Hz Ok
Ok
2024/5/5 20:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Measurement Protocol

Measurement Object |LTE Band 66_20QPSK_100RB_0_EVS NB 24.4kbps_CH132322
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 12:17
Responsible Person audio

HEAD acoustics GmbH 2024/5/22 Page 1



ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Overall Receive Delay NB, Index: 1 3
5.1a Receive Volume Control Performance 8N NB, Index: 1 3
5.1b Receive Volume Control Performance 2N NB, Index: 1 4
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 5
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 6
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 7
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 8
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 9
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 10
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 11
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 11
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 12
5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1 13
5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1 14
5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1 15
5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1 16
5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1 17
5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1 18
5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1 19
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 19
5.3 Frequency Response 8N FF HANB, Index: 1 20
5.3 Frequency Response 8N DF HANB, Index: 1 21
5.3 Frequency Response 2N FF HANB, Index: 1 21
5.3 Frequency Response 2N DF HANB, Index: 1 22
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Overall Receive Delay NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 150.1 ms

2024/5/5 18:30 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

5.1a Receive Volume Control Performance 8N NB p/Pa
2
1.5
‘ 1
| " 05
0
| (| -0.5
Ry (Wi )
‘ ‘ ‘ Source
| . RCW 15
| I
LB Ll |-
2 4 t's a8 10 12
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 92.46 dB[SPL] | 80.34% | 22.46 dB[SPL] Ok

Ok

2024/5/5 18:37 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N NB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 4



ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

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

1.5

Correction

X-70

Channel Speech level | Activity | Corrected speech level
RCV 87.77 dB[SPL] | 80.27% | 17.77 dB[SPL] Ok

Ok

2024/5/5 18:30 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

I",.l"'; A
L -70
RCV (packed) 80

1 P'“-J v ! -90

100 200 500 fiHz 2000 5000 10k

1
|1 Il|

Distortion (Noise) RCV (packed): 29.67 dB (3.29%) Ok

Ok

2024/5/5 18:37 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

AR

4 'ﬂ If'l — -70

RCV (packed) 80
A T

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Distortion (Noise) RCV (packed): 28.13 dB (3.92%) Ok

Ok

2024/5/5 18:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.72 dB (4.11%) Ok

Ok

2024/5/5 18:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

ik -10

'1 [ i A _

1

J RCV (packed) 80
el W -
""l’ A -90

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.04 dB (3.15%) Ok

Ok

2024/5/5 18:38 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

RCV (packed)
-

A 4l 90
100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Distortion (Noise) RCV (packed): 26.10 dB (4.95%) Ok

Ok

2024/5/5 18:39 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 25.42 dB (5.36%) Ok

Ok

2024/5/5 18:39 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

=10
ad

™
Valh e A

RCV (packed)
A | =90

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/5 18:40 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

Y, ‘.:"-ﬂ.:.a' om0 -60
1LY | " 'IHTrr ﬁll

L~ A
' RCV (packed)|
" |
w1 |
100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Distortion (Noise) RCV (packed): 27.89 dB (4.03%) Ok

Ok

2024/5/5 18:40 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.42 dB (2.68%) Ok

Ok

2024/5/5 18:40 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/5 18:41 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 400Hz | 29.67 dB
2 500Hz | 28.13 dB
3 630Hz | 27.72 dB
4 800Hz | 30.04 dB
5 1000Hz | 26.10 dB
6 1250Hz | 25.42 dB
7 1600Hz | 28.04 dB
8 2000Hz | 27.89 dB
9 2500Hz | 31.42dB
10 3150Hz | 29.40 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 25.42dB at 1250Hz.
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

2024/5/5 18:41 ACQUA

5.2 RCV Distortion and Noise - 400 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.43 dB (3.01%) Ok

Ok

2024/5/5 18:31 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

| fl
L
/ RCV (packed)

y‘ ln'“l -90

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 28.52 dB (3.75%) Ok

Ok

2024/5/5 18:31 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

\ 7 -70
RC‘u’ (packed) 80
VWYL |

100 200 500 fiHz 2000 EDDD 10k
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Distortion (Noise) RCV (packed): 28.25 dB (3.87%) Ok

Ok

2024/5/5 18:32 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.41 dB (2.69%) Ok

Ok

2024/5/5 18:32 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

WA

RCV (packed)

' -80
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 26.61 dB (4.67%) Ok

Ok

2024/5/5 18:32 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

Jr‘ -ED
-l _
" :.I ¥ 'Ihjl' f ‘\ ﬂ 60

praralie -70
A HI\qF{C"-." (packed)
! -80
sV ﬁf ”1}‘\ -90
100 200 500 flHz 2000 5000 10k
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Distortion (Noise) RCV (packed): 26.74 dB (4.60%) Ok

Ok

2024/5/5 18:33 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 27.70 dB (4.12%) Ok

Ok

2024/5/5 18:33 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz NB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
NB 24.4kbps_CH132322

Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

{ |

c'/ \
. f
hn .. 'r.-', | -_' -\.-' il | Jl.r | ;'-_- r'lllilﬁ" |ﬁ1rl k‘ .

A RCV (packed)|

"/

'|

10
0

-10

100

200

500

fiHz

2000

5000

Distortion (Noise) RCV (packed): 27.41 dB (4.26%) Ok

10K

Ok

2024/5/5 18:34 ACQUA 6.0.200

Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz NB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

YA

[||1| | ﬁ ‘hrl_‘ ‘l)

10
0

-10

! 60

\

RCV (packed)

w'ﬁ'ﬂ A 90

100 200 500

fiHz

2000 5000 10k
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

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

Ok

2024/5/5 18:34 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz NB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
50

40

30
20
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 40.56 dB (0.94%) Ok

Ok

2024/5/5 18:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

TIA-5050 (2018-01) \ Measurements \ Narrowband \ 5.2 Receive Distortion and Noise 2N
Region | Frequency SDNR
1 400Hz | 30.43dB
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

2 500Hz | 28.52 dB
3 630Hz | 28.25dB
4 800Hz | 31.41dB
5 1000Hz | 26.61 dB
6 1250Hz | 26.74 dB
7 1600Hz | 27.70 dB
8 2000Hz | 27.41dB
9 2500Hz | 36.41dB
10 3150Hz | 40.56 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 26.61dB at 1000Hz.

2024/5/5 18:35 ACQUA

5.3 Frequency Response 8N FF HANB, Index: 1

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

LidB[PaV]
30

20

10

-10

RCV-Ref
lower I|!'r'||1_; 20
upper limit

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
3.09 dB at 611.7 Hz Ok
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

Ok

2024/5/5 18:41 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF HANB, Index: 1

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

LidB[PalV]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
3.01 dB at 873.9 Hz Ok

Ok

2024/5/5 18:42 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF HANB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

LidB[Pa/V]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.89 dB at 611.7 Hz Ok

Ok

2024/5/5 18:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF HANB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Narrowband
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ACQUA Report Title: 1600 LTE Band 66_20QPSK_100RB_0_EVS
NB 24.4kbps_CH132322

LidB[Pa/V]
30

20

10

-10

RCV-Ref
lower limit
upper limit

-20

-30

120 200 300 400 fiHz 1000 1600 2400 4000

Absolute minimal distance
2.71 dB at 3657.5 Hz Ok

Ok

2024/5/5 18:35 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Measurement Protocol

Measurement Object |LTE Band 66_20QPSK_100RB_0_EVS WB 24.4kbps_CH132322
Description HMD_TA 1600#Tomcat

Project TIA-5050 (2018-01)
Report Generation Date |2024/5/22 12:15
Responsible Person audio
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Overall Receive Delay WB, Index: 1 3

5.1a Receive Volume Control Performance 8N WB, Index: 1 3

5.1b Receive Volume Control Performance 2N WB, Index: 1 4

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 5

5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 6

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 7

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 8

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 9

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 10
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 11
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 12
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 13
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 14
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 15
5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1 15
5.2 RCV Distortion and Noise - 315 Hz WB, Index: 1 16
5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1 17
5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1 18
5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1 19
5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1 20
5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1 21
5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1 22
5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1 23
5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1 24
Report - Receive Distortion and Noise (Conversational Gain), Index: 1 25
5.3 Frequency Response 8N FF, Index: 1 25
5.3 Frequency Response 8N DF, Index: 1 26
5.3 Frequency Response 2N FF, Index: 1 27
5.3 Frequency Response 2N DF, Index: 1 28
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Overall Receive Delay WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ Preparation - Delay measurement
Cross correlation avg. FFT Size:131072 Overlap:0.0% Envelope %

100
a0
60
40
20
RCWV*Source
0
0 50m 01 ts 0.2 0.25 0.3
Channel Delay
RCV*Source | 121.5ms

2024/5/5 18:12 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.1a Receive Volume Control Performance 8N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24 .4kbps_CH132322

5.1a Receive Volume Control Performance 8N WB p/Pa

IH | 1
“ | (W ! .
A |

0
| | _D_E
| 1
10 L0 16§ O i :
2 4 t's a8 10 12
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 90.82 dB[SPL] | 84.42% | 20.82 dB[SPL] Ok

Ok

2024/5/5 18:12 ACQUA 6.0.200

5.1b Receive Volume Control Performance 2N WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

5.1b Receive Volume Control Performance 2N WB p/Pa
2
1.5
1
0.5
o
-0.5
=1
-1.5
=2
Correction
X-70
Channel Speech level | Activity | Corrected speech level
RCV 85.82 dB[SPL] | 84.36% | 15.82 dB[SPL] Ok

Ok

2024/5/5 18:20 ACQUA 6.0.200

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

_ Rcv {packed}

WJIW |

[

10
0

-10

100

200

500

fiHz

EDDG

5000

Distortion (Noise) RCV (packed): 31.03 dB (2.81%) Ok

Ok

Ok

2024/5/5 18:13 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise

- 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

H \ A [ Y 1'

J"RC\I {packed}

10
0

-10

1

SR

100 200 500 fiHz

2000

5000 10k

HEAD acoustics GmbH
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 31.83 dB (2.56%) Ok

Ok

2024/5/5 18:13 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.57 dB (2.64%) Ok

Ok

2024/5/5 18:14 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

(& 1

RCV {packed}

1."4 i‘r H -90

100 200 500 fiHz 2000 EDDD 10K

Distortion (Noise) RCV (packed): 29.62 dB (3.30%) Ok

Ok

2024/5/5 18:14 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

et -10

“'J RC‘u’ packed} 80
'iw \ i -8

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 30.88 dB (2.86%) Ok

Ok

2024/5/5 18:14 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.77 dB (2.05%) Ok

Ok

2024/5/5 18:15 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

'h'“ r" !

" RCV {packed}

V VA

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 31.38 dB (2.70%) Ok

Ok

2024/5/5 18:15 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

L h‘i"

p1 -IJJ*

mh [\

RCV { packed

100 200 500 fiHz 2000 5000

10
0

-10

10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 23.36 dB (6.79%) Ok

Ok

2024/5/5 18:16  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.38 dB (6.04%) Ok

Ok

2024/5/5 18:16  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

RCV (packed) | f

10
0

-10

}
HL i F

M

100 200 500 fiHz 2000

5000 10k

Distortion (Noise) RCV (packed): 23.26 dB (6.87%) Ok

Ok

2024/5/5 18:17 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise -

2500 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

RCV (packed
1

10
0

-10

1
)

100 200 500 fiHz 2000

5000 10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 23.11 dB (6.99%) Ok

Ok

2024/5/5 18:17 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

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

Ok

2024/5/5 18:17 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 8N
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ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

AT L L M \
[ r"'.'hlp"lﬂ

RCV (packed)

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 30.05 dB (3.14%) Ok

Ok

2024/5/5 18:18 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

r‘

!
/

A ! CV (packed)
M ~, | |I |' 1|”|,”| IMW

100 200 500 fiHz 2000 5000

10
0

-10

10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 31.63 dB (2.62%) Ok

Ok

2024/5/5 18:18 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.03 dB
2 315Hz | 31.83dB
3 400Hz | 31.57 dB
4 500Hz | 29.62 dB
5 630Hz | 30.88 dB
6 800Hz | 33.77 dB
7 1000Hz | 31.38dB
8 1250Hz | 23.36 dB
9 1600Hz | 24.38 dB
10 2000Hz | 23.26 dB
11 2500Hz | 23.11dB
12 3150Hz | 28.09 dB
13 4000Hz | 30.05dB
14 5000Hz | 31.63 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.11dB at 2500Hz.

2024/5/5 18:18 ACQUA

5.2 RCV Distortion and Noise - 250 Hz WB, Index: 1

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

HEAD acoustics GmbH 2024/5/22 Page 15



ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

| I| f
f A b
W

17 | RCV {packed}
V. fi f |

10
0

-10

| /! | WL }

100

200

500

fiHz

2000

5000

Distortion (Noise) RCV (packed): 31.11 dB (2.78%) Ok

1Dk

Ok

2024/5/5 18:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise

- 315 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10
0
-10
. -20
[ -30
| |
) -40
- |’ -SD
"y |
i oY f -60
| i {
VAR Jf-' ' 70
\J RC‘u’ acked
LR p -80
}.'u “ L -90
100 200 500 fiHz EDDU 5000 10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 31.86 dB (2.55%) Ok

Ok

2024/5/5 18:21 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 400 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.78 dB (2.58%) Ok

Ok

2024/5/5 18:22 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 500 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB

24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

V|4 '.dﬁﬁRcv (packed)
II. I".[(

RTLTA T -90

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 30.09 dB (3.13%) Ok
Ok

2024/5/5 18:22 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 630 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

| RC‘u’ (packed)

II'!'l .I‘I -0
JUL! “ A -90
100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 31.57 dB (2.64%) Ok

Ok

2024/5/5 18:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 800 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.95 dB (2.01%) Ok

Ok

2024/5/5 18:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning p/dB[Pa]
10

V]

-10

i '..'_'- _-_II"|IJ .I'rl x .Ir#'- ’,‘. .l _?U
ol ¢ RCV (packed)
- v 1 ) -80
hud ! -90
100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 31.56 dB (2.64%) Ok

Ok

2024/5/5 18:23 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1250 Hz WB, Index: 1

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning p/dB[Pa)
10

V]

-10

T \
e A f f, 2o
T .rl. I =

RCV (packed)

100 200 500 fiHz 2000 5000 10k
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 23.65 dB (6.57%) Ok

Ok

2024/5/5 18:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 1600 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 24.33 dB (6.08%) Ok

Ok

2024/5/5 18:24 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

L ML L
RCV (packed)
A

T

10
0

-10

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 23.54 dB (6.65%) Ok

Ok

2024/5/5 18:25 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 2500 Hz WB, Index: 1

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]

10
0

-10

f
MM 'Hﬂ RCV {pqc

ked)

WM | o0
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 30.92 dB (2.84%) Ok

Ok

2024/5/5 18:25 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 3150 Hz WB, Index: 1

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

Spectrum avg. FFT Size:89600 Overlap:0.0% Hanning p/dB[Pa]
10

0

-10

RCV (packed)

100 200 500 fiHz 2000 5000 10k

Distortion (Noise) RCV (packed): 33.43 dB (2.13%) Ok

Ok

2024/5/5 18:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 4000 Hz WB, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband \ 5.2 Receive Distortion and Noise 2N
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ACQUA Report
24.4kbps_CH132322

Title: LTE Band 66_20QPSK_100RB_0_EVS WB

Spectrum avg. FFT Size:8600 Overlap:0.0% Hanning

pidB[Pa])

l

|

I |
RCV (packed)
n

|""""+"‘-|‘r".--'“”1'

100 200 500 fiHz 2000 5000

Distortion (Noise) RCV (packed): 32.23 dB (2.45%) Ok

Ok

2024/5/5 18:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.2 RCV Distortion and Noise - 5000 Hz WB, Index: 1

10
0

-10

10K

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

Spectrum avg. FFT Size:9600 Overlap:0.0% Hanning

p/dB[Pa]
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB
24.4kbps_CH132322

Distortion (Noise) RCV (packed): 33.82 dB (2.04%) Ok

Ok

2024/5/5 18:26  ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

Report - Receive Distortion and Noise (Conversational Gain), Index:
1

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

Region | Frequency SDNR
1 250Hz | 31.11dB
2 315Hz | 31.86dB
3 400Hz | 31.78 dB
4 500Hz | 30.09 dB
5 630Hz | 31.57 dB
6 800Hz | 33.95dB
7 1000Hz | 31.56 dB
8 1250Hz | 23.65 dB
9 1600Hz | 24.33 dB
10 2000Hz | 23.54 dB
11 2500Hz | 30.92 dB
12 3150Hz | 33.43 dB
13 4000Hz | 32.23 dB
14 5000Hz | 33.82 dB

All SDNRs were greater than 20.0 dB, requirement was met.
Smallest SDNR was 23.54dB at 2000Hz.

2024/5/5 18:27 ACQUA

5.3 Frequency Response 8N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB

24.4kbps_CH132322

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

2.64 dB at 4119.5 Hz Ok

Ok

2024/5/5 18:19 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 8N DF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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-10
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB

24.4kbps_CH132322

LidB[Pa/V]

= \

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.41 dB at 205.7 Hz Ok

Ok

2024/5/5 18:19 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N FF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB

24.4kbps_CH132322

LidB[Pa/V]

RCV-Ref
lower limit
upper limit

100 200 500 fiHz 2000 5000
Absolute minimal distance

1.41 dB at 4369.4 Hz Ok

Ok

2024/5/5 18:27 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor

5.3 Frequency Response 2N DF, Index: 1

TIA-5050 (2018-01) \ Measurements \ Wideband
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ACQUA Report Title: LTE Band 66_20QPSK_100RB_0_EVS WB

24.4kbps_CH132322

LidB[Pa/V]

30

20

/ \ 10
0
-10
RCV-Ref
lower I|_m|1_; 20
upper limit
-30
100 200 500 fiHz 2000 5000
Absolute minimal distance
0.36 dB at 4119.5 Hz Ok
Ok
2024/5/5 18:28 ACQUA 6.0.200
Unmodified HEAD acoustics Measurement Descriptor
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