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Introduction Application Note

1 Introduction

1.1 ACOPT 41 - Speech-Based Distortion Measure

Nowadays, state-of-art-terminals apply signal processing and transmission codecs which lead to implausible
measurement results if using artificial test signals. Therefore, the method from ETSI TS 104 063 requires real-

speech signals.

ACQUA Option 41 (ACOPT 41) adds the speech-based distortion measure calculation model to ACQUA.
Speech-based distortion measure is a test according to ETSI TS 104 063 (2025-07) for identifying distortions in
speech signals. It applies for testing speech communication terminals by using speech signals, and complements
previous tests that included artificial test signals (e.g. sine tones, noise bursts, sweep signals).

1.2 Applications

ACOPT 41 applies to speech communication terminals, such as:
- Smartphones

- Voice over IP telephones

- Headsets

- Speakerphones

- Conference phones

- In-vehicle hands-free terminals

1.3 Abstract

This application note presents the necessary equipment and instructions to conduct measurement and the anal-
ysis with ACOPT 41. There are lists of necessary equipment and exemplary measurement configurations for dif-
ferent applications in chapter 2. Chapter 3 includes instructions on how to perform the measurement and the

analysis with ACQUA and ACQUAIyzer. The last chapter shows the presentation of the analysis and its relation

to ETSI TS 104 063.
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2 Requirements and Measurement Configurations

2.1 Hardware Requirements

2.1.1 General

- labCORE (Code 7700)
- coreBEQ (Code 7740)
- One artificial head from the HMS 1l Series:
+ HMS 11.3 (Code 1703)
» HIS L (Code 1701), for binaural application
*+ HMS II.3 LN (Code 1703.1)
» HIS L LN (Code 1701.1), for binaural application
+ HMS I1.3 LN HEC (Code 1703.2)
» HIS L LN HEC (Code 1701.2), for binaural application
+ HMS I1.3 LN HEC ViBridge (Code 1703.3)

2.1.2 Device Under Test: Handset

- One of the following handset positioners:
* HHP IV (Code 1406)
+ HHP IIl.2 (Code 1430)
* HHP III.1 (Code 1403)
- corelP (Code 7770)
- corelP-AMR (Code 7772) for handsets using AMR codec
- corelP-EVS (Code 7773) for handsets using EVS codec

2.1.3 Device Under Test: Hands-Free
USB connection

- Included in labCORE (Code 7700)
Bluetooth® Classic connection:

- coreBT2 (7782)

Bluetooth® LE Audio connection:

- coreBT2LE-EVO (Code 7800)

- coreBT2LE-Unicast (Code 7789)

2.1.4 Device Under Test: Headset
Analog (TRRS) connection
- HIBI

Bluetooth® Classic connection:

- coreBT2 (7782)

Bluetooth® LE Audio connection:

- coreBT2LE-EVO (Code 7800)

- coreBT2LE-Unicast (Code 7789)

2.2 Software Requirements

- ACQUA (Code 6810)
- ACOPT 41 (Code 6874)
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2.3 Speech Signals

ETSI TS 104 063 [1] recommends speech signals from Recommendation ITU-T P.501 [2], Clauses 7.3, 7.4 , and
Annexes C and D. These speech signals are available as download on the website of ITU-T —

https://handle.itu.int/11.1002/2000/5080.

2.4 Measurement Configurations

2.4.1 Handset Measurements (exemplary)

RADIO
COMMUNICATIONI
TESTER

*andset
USB :

labCORE

HMS I1.3
with
labCORE HHP IV



https://handle.itu.int/11.1002/2000/5080
https://handle.itu.int/11.1002/2000/5080
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2.4.2 Hands-Free Measurements (exemplary)

Hands-free
terminal

USB
USB

labCORE

HMS 1.3 LN HEC




Requirements and Measurement Configurations Application Note

2.4.3 Headset Measurements (exemplary)

USB | |

Bluetooth®

{
|

Headset

HMS 1.3 LN HEC

labCORE

labCORE

» {(¥s0000
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3 Measurements

3.1 Hardware Configurations

3.1.1 Handset Connection (exemplary)

[ Hardware Configuration

BEEE] ~ Workplace Settings ¥} 1abCORE Options ) Reset Configuration Gp Show Sync # Start Wizard +# Check Wizard

v

Power Amp.
112

1
2

HMS 113 (2021)

@) Channels

DUT

FUAE Do

Connecled: 5 7 VolP' i
1labCORE o
77000041 e e ek Fer
/0 > t
usBI0 4 <P w L EVS/16000/1
o
9 1
o
Q 2
3
ACQUA 8 2
4 '
sl L BEQ Filter 1 L 1 Mic Amp. 5.8
sl o Chs: 11408, HP
Ch: 114 4R, HP
7 413 ch7: 11adB He
sl 4 cne mads we

3.1.2 Bluetooth Connection (exemplary)

[ Hardware Configuration

BIGNE] 5 Workplace Settings €2 1abCORE Options 3 Reset Configuration Op Show Sync # Start Wizard v Check

2 Channel Properties | LLPulse Routing | 35CORE Sync Scurce: [Internal 49000tz ~| @ | Clock pich pom W A O

= 0 o PowerAmp.
2 112
£ 2 2
& 3
Sl HWIS 1.3 (2021)
5 Mouth
i o
Connected: 5 V2 5
1abCORE o g ! et
77000041 = Yind ek
USB 110 O——<> 1 =
w
o 2
9 i
=)
2 2
ACQUA 3
ale =
2 | BEQFilter1 | MicAmp. 5.8
OF Ch.5: 114.dB, HP
S R R ZChEMAdB HP
7 413 ch7: 11448, HP
sh— 4 cnetiads e

3.1.3 USB Connection (exemplary)

i Hardware Configuration
7 BIGNE] /~ Workplace Settings €52 1abCORE Options 3 Reset Configuration Op Show Sync # Start Wizard v Check: Wizard

2 Channel Properties | LLPulse Routing | 35CORE Sync Scurce: [Internal 49000tz ~| @ | Clock pich m W A O
= IR 4 PowerAmp.
3 > 102
=0 2
g 8 HMS 113 (2021
@ 4 SRy
50 Mouth
sl USB Audio . DuT
Connected: = ticek i
1abCORE i<}
77000041 = Y nd i e
usBliO > 12
w
o
S 1
2
2
ACQUA g2
A
- | BEQFiter1 4 Mic Amp. 5.8
sl R oF R o Ch.s: 11408, HP
Cn': 114 dB, HP
7 4183 cn7: 11448, HP
sl 4 e s He
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3.2 Measurement with ACQUAIlyzer

1. Connect and start the equipment of the desired measurement configuration. Refer to chapter 2.4 on page 8

for exemplary measurement configurations.
2. Start ACQUA.

3. Press F5 or select Hardware Configuration on the start screen.
4. Set up the appropriate hardware configuration according to the interface to the device under test.

3.2.1 Recording Audio for Analysis

Open ACQUAlyzer.
Select Audio — Play / Record.

1
2
3. Playback sources: Select Add source... — Add files...
4

Browse for the directory and select the desired
fullband source signal. Refer to chapter 2.3 on
page 8 for appropriate signals.

5. Select the column to channels for assigning the
channel for playing back the source signal.

6. Input channels: Enable the input/recording
channel(s).

7. Recorder Destination:
» Enable Online analysis and file.
» Enable Fixed record length and select Detect.

» Determine the desired Destination for the
recording.

8. Select the Play & Record button to start the
playback and the recording.

9. Wait until the recording is over.
10. Close Play & Record.

{ialj Play & Record

i - 0 =

Player

Playback sources Add Source ¥

Title to channels  Duration Pulses
> @ SpST4x3_FB_S147_R147.dat 1 | 35,805 (1x)]

Select Channels
Available Output channels
Each checked channel will contain a consecutive source channel

B i: "Power Amp. 1/2 - Out 1"

[]2: "VoIP - In/Out 1"

Select All None OK Cancel
A A
Recorder
Input channels RMS level (No weighting, Averaging 0,05 s)
Number Channel name Phys. Unit IIR Filter Level
1 @ VoIP - InfOut 1 v - -
2 (J Mic Amp. 5..8-In6 Pa
Recorder Destination
(O Online analysis only
© Online analysis and file
File Settings
@ Fixed record length 3580 s Detect Retcording sampling ‘AS Device v |
- rate —
() Pulse
Destination D:\Handset_NLM.dat = @ overwrite

>bE R OB

12
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3.2.2 Calculation

1.

Open ACQUAlyzer.

2. Select Calculation — Speech Based Distortion

Measure.

3. Specify the Settings:

Frequency range:

Specify the minimum and maximum frequency
for determining the range for analysis. Refer to
ETSI TS 106 063 [1], Table 1.

Min. coherence:

Specify the minimum coherence threshold
(usually 2.5%). Refer to ETSI TS 106 063 [1],
Clause 54.

Show graphs

Select the desired graphical presentations of
the results.

> All

» Estimated frequency response

» Spectral components

4. Files

Set the file paths of the (degraded) recorded
channel and the file containing the reference
channel.

Channels

Degraded:
Select the channel including the degraded
audio data.

Reference:
Select the channel including the reference
audio data.

6. Time Range

Start:
Determine the start time for the range of
analysis.

Duration:
Determine the duration time of the analysis.

Max.

Set Start to 0 and Duration to the maximum du-

ration.

7. Select Calculate to start the calculation.
8. Go to chapter 4.1 on page 21 for information on

the result presentation.

iy Speech Based Distortion Measure
Settings

Frequency range 72 12000

Min. coherence 2,50 %

Hz

Show graphs Al

Files

File 1 NLM_Measured RCV.dat

File 2 Reference NLM.dat

Channels

Degraded RCV

Reference |File 2 - RCV

Time Range
Start 0,000 s

Result

Calculate

Duration 5,999

13
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3.3 Measurement with ACQUA Demo Database

3.3.1 Preparations

1. Start ACQUA.
2. Select Database Tasks.
3. Select Open Database Administrator....

4. Select Download Database....

5. Select ACQUA_Demo_SMDs from the drop-down
list.

6. Select Download and Install.

7. Enter a name for the database at Name of new
database (optional).

8. Select ... at Location of new database file to specify
the directory for the database.

9. Select Restore.

J8a] HEAD Analyzer ACQUA - Full License

@ Database Tasks

Quick St Select SQL Server

Database Tasks

Hardware Configuration

Download Database

Available Standards

ACQUA_Demo_SMDs -
Product Code: 60199

Revision: 8.0

Size: 2749 MB
Released: 2025-08-21

Download and Install

¥ Enter Credentials

Close

't; Restore Database - ACQUADB

O Restore from local folder on server

Backup File

Create New Database.

Download Database...

C:\Users\Public\Documents\62_ACQUA_Demo_SMDs_Rev08.bak

O Restore from network folder

Backup File

Info about selected backup set
Backup file
Backup name

Description Backup of 21.08.2025 11:47:17
Database 62_ACQUA_Demo_SMDs_Rev08
Finish date 21.08.2025

Expiration date None

Size (kB) 286755

Server ACQUADBSERV_19

User name HEAD

Name of new database
62_ACQUA_Demo_SMDs_Rev08

C:\Users\Public\Documents\62_ACQUA_Demo_SMD:
Complete backup of database 62_ACQUA_Demo_SM

Location of new database files
D\

Restore

Close

14
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10. Double-click on the database. Select Database on ACQUADB -

11. Double-click on the ACQUA project ACQUA Demo 1/ 62_ACQUA_Demo_SMDs_Rev08
SMDs Rev.08.

7
Select Project of 62_ACQUA_Demo_SMDs_Rev08

% standards

H ACQUA Demo SMDs Rev.08
12. Select Project — New Measurement Object. et :

Al Create new measurement object X
13. Enter the desired name for the measurement
object Name of new measurement object:

14. Select OK. SRR

15. The measurement object is immediately active in
the project tree.

No collection selected

SMDNo  [§ ACQUA Demo SMDs Rev.08 SMD Type

/ACQUA Demo SMDs Rev.08
Preparation: Delay Measurements
Special SMD Types - ACOPTs
6819 - SLVM P.56
6820 - TOSQA
6822 - DTMF
6836 - PESQ
6839 - Relative Approach
6844 - 3QUEST
6852 - Psychoacoustics
6853 - Roomacoustics
6854 - Speech Transmission Index
6855 - 6.160
6856 - EQUEST
6857 - P.863 - POLQA
6859 - Speech-based Double Talk
6865 - Speech Intelligibility Index
6866 - 3QUEST-SWB/FB
6860 - Listening Effort

6867 - MDAQS

6874 - Speech-Based Distortion Measure
103 [ E Speech Based Ditortion Mezsur SNDI|  Speech Based Dstortion Measure
104 Speech Based Distortion Measure RCV Speech Based Distortion Measure

Basic SMD Types Showcase
Hardware Modules Showcase
Scripting

~ 1 Recycle Bin

15
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3.3.2 Measurement in Sending Direction

1. Check if all parameters are set appropriately:

SMD Edlitor No. 103
* The prepared SMD already contains an TEl
a,pprOpnate source file (fu”band real SpeeCh Title: Speech Based Distortion Measure SND
file). Mode: [bo measurement <] o
» All parameters are already set for the Source
measurement. Use source file: Yes Source file: )_5147_r147.dat J
. Make sure that the Number of channels value in i levelagl.: | Ch.1: 10.00 ¢B; Ch.2: -90.00 dB -
the Sink section correlates with the highest Fiter (out): c ]
value in Channels to analyze from the Analysis S
. Nurrber of channels: |2 -
section.
35800.00 ,W‘
* The parameters in the Analysis section may be Fiter (in): off
set as desired (except Channels to analyze). T
Pre measure info: No J Run time info: Mo
Analysis
Channels to analyse: | 1 Min. coherence: 2.5 %
Freg. range min.: 75 Hz Freg. range max.: 12000 Hz
Show graphs: |AII j
Reference: Source channel 1 J
Time range: 400.0..35080.0 ms -
Result
Check result: No -
Representation: 4.4 , 60.,16000 Hz, -100..0 dB, -80.,25 dB J
Special features
Spacial features: No k]
2. Right-click on the SMD and select Start this
Measurement_ @ stal't ﬂ.'s MEESLI'E"'IEI'It

3. The measurement/calculation runs.

4. Go to chapter 4.2 on page 22 for information on
the result presentation.

Non-linearity Measure

Runilofi
Calculating
«

Channels Settings

Type Name
Measurement (unnamed)
Hardware configuration (unnamed)
Hardware Sampling Rate 44100

16
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3.3.3 Measurement in Receiving Direction

1. Check if all parameters are set appropriately:

SMD Editor No. 104
* The prepared SMD already contains an TEl
appropnate source file (fullband real speech e Speech Based Distorton Heasure ROV
file). - [P0 measurement <] Ll
» All parameters are already set for the Source
measurement. Use source file: Yes Source file: )_5147_r147.dat J
. Make sure that the Number of channels value in i leveladi.: | Ch.1:-90.00 dB; Ch.2: -3.50 B -
the Sink section correlates with the highest Fiter (ot 2 ]
value in Channels to analyze from the Analysis Sk
. Number of channels: |2 -
section. .
35800.00 ’W‘
* The parameters in the Analysis section may be Fiter (in): off
set as desired (except Channels to analyze). e
Pre measure info: No J Run time info: No
Analysis
Channels to analyse: | 2 Min. coherence: 2.5 %o
Freg. range min.: 75 Hz Freg. range max.: 12000 Hz
Show graphs: |A\I j
Reference: Source channel 2 J
Time range: 400.0.,35080.0 ms J
Result
Check result: No -
Representation: 4.4 , 60..16000 Hz, -100..0 dB, -80..25 dB J
Special features
Special features: Mo J
2. Right-click on the SMD and select Start this
Measurement. @ Star't ﬁ]s Measwement

3. The measurement/calculation runs.

4. Go to chapter 4.2 on page 22 for information on
the result presentation.

Non-linearity Measure

Runilofi
Calculating
«

Channels Settings

Type Name
Measurement (unnamed)
Hardware configuration (unnamed)
Hardware Sampling Rate 44100

3.4 Measurement with Customized ACQUA Database

3.4.1 Preparations

Refer to chapter 2.3 on page 8 for appropriate source signals.

1. Start ACQUA. I e
2. Select Database Tasks.

3. Select Open Database Administrator....

Database Tasks

Select SQL Server os

17
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4. Select Create New Database....

5. Enter the desired name for the database.

6. Select ... to specify the location of the new
database.

7. Select Create Database.
8. Close Database Administrator.

9. Select SQL Server

Select the SQL server from the drop-down list

and select Connect.

10. Select Database
Double-click on the database

11. Select Project
Double click on the project.

12. Right-click into the project tree window.
13. Select New — SMD.

14. Select Project — New Measurement Object.

15. Enter the desired name for the measurement

object.
16. Select OK.

17. The measurement object is immediately active in

the project tree.

18. Select View — File Manager.
19. Select & Import Files.

20. Select to HEAD Data Format.
21. Select the desired file.

Create New Database.

Download Database...

' Create New Database - HEADPC-2021-GKB\ACQUADB x

Name of new database
ACOPT 41

Location of new database

D:\ACQUA_Datenbanken\ C]
Create Database Close
A
Select SQL Server i+

[AcauaDs -]

= Connect @ Connected

Select Database on ACQUADB 9
m| ACOPT 41

Select Project of ACOPT 41

& standards
W sSpeech-based distortion measure

| New » || SMD  Ctrl+N
% Reference Manager MMD
Al Create new measurement object X

Name of new measurement object:

DEMO_DUIT|

No collection selected
SMDNo  [§ Speech-based distortion measure SMD Type
1 Speech Based Distortion Measure | Speech Based Distortion Measure
#— ™ Recyde Bin
- R R
No. Type File Name Extension Size Last Modified
1 Used File P501_C_english_m1_SWB_48k dat 814kB  03.02.2026 15:56:43

18
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3.4.2 Measurement

Right click on the SMD and select Edit.
- Enter a title (optional)

Select Mode — Do Measurement.

Source

Enable Yes — Use source file.

Select Source file — ... to allocate the desired file
from the File Manager of the database.

(Optional) Select Source level adj. — ... to adjust the
level of the source file.

Sink

Number of channels:
Determine the number of channels for recording.
Make sure that the Number of channels value

correlates with the highest value in Channels to
analyze from the Analysis section.

Analysis

Channels to analyze:
Specify the channel that shall be analyzed.

Min. coherence:

Specify the minimum coherence threshold (usually
2.5%). Refer to Refer to ETSI TS 106 063 [1],
Clause 5.4.

Freq. range min./max.:

Specify the minimum and maximum frequency for
determining the range for analysis. Refer to ETSI
TS 106 063 [1], Table 1.

Show graphs:
Select the desired graphical presentations of the
results.

« Al

+ Estimated frequency response

» Spectral components

Reference:

Select Reference — ... to specify the reference
channel for the analysis.

Time range:

Select Time range — ... to specify the time range
from the recorded signal which shall be analyzed.
Representation:

Select Representation — ... to specify the axis
scaling of the result diagrams.

» Abscissa: Frequency

» Ordinate frequency response: Level

* Ordinate spectral components: Distortion

SMD Editor No. 1 !
i @ x|

Title: Speech Based Distortion Measure

Mode: ,W J
Source

Use source file: Yes Source file: p501_c_english_ J
Source level adj.: off _]
Filter (out): off J
Sink

Number of channels: |2 -

8000.00

Fitter (in): off _]
Measurement

Pre measure info: No J Run time info: No _f
Analysis

Channels to analyse: 1 Min. coherence: 2.5 %
Freq. range min.: 20 Hz Freq. range max.: 20000 Hz
Show graphs: [al ~|
Reference: Source channel 1 _]
Time range: 400.0..6700.0 ms =
Result

Check result: No _l
Representation: -100..100 , 100..10000 Hz, -100..0 dB, -80..0 dB _[
Specil features

Special features: No _[

Reference =
Reference

Reference from: [EUCRG -

OK ] Cancel |
Time range
Time range
Range mode: [IETEINN ~|
Range start: | 400.00 ms
OK I Cancel ‘

Representation

Time signal representation
Min. amplitude: | |4.000

Analysis representation

Min. freq.: 100.0| Hz
Max. freg.: 1200C Hz
Min. level: -100.( dB

oK Cancel

Reference input: [Channel 1 -

Range length: 6300.00 ms
Range length: 302400 sam

Max. amplitude: 4.000

Max. level: 0.0 | dB
Min. distortion: | -80.0 | dB
Max. distortion:  25.0 | dB

19
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22. Right-click on the SMD and select Start this
Measurement.

23. The measurement/calculation runs.

24. Go to chapter 4.2 on page 22 for information on
the result presentation.

{> Start this Measurement

Non-linearity Measure
Run 1of1

Rl

Cancel

Channels Settings

Type
Measurement

Hardware configuration
Hardware Sampling Rate

Name
(unnamed)
(unnamed)
44100

<<

20
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4 Analysis Presentation

4.1 Manual Calculation via ACQUAIlyzer

4.1.1 Calculation Window

The calculation presents the results at the bottom of

the calculation window. The results of five parameters iz Speech Based Distortion Measure

are presented:

Speech-based distortion measure:

Calculated average of the level non-linearity
measure (distortion). Referto ETSI TS 104 063 [1],
Clause 5.8.

Measured level: Average level of the measured
signal.
Refer to ETSI TS 104 063 [1], Clause 5.4.

Linear level: Average level of the linear signal
component.

Refer to ETSI TS 104 063 [1], Clause 5.5.
Non-linear level: Average level of the non-linear
signal component.

Refer to ETSI TS 104 063 [1], Clause 5.7.

Noise level: Average level of the noise component.
Refer to ETSI TS 104 063 [1], Clause 5.6.

Settings

Frequency range 75 12000

Min. coherence 2,50 %

Hz

Show graphs Al

Files

File 1 NLM Measured RCV.dat

File 2 Reference NLM.dat

L

Channels

Degraded RCV

Reference |File 2 - RCV

Time Range
Start 0,000 s

Result
® Speech based distortion measure
RCV

e Measured level
RCV

e Linear level
RCV

e Non-linear level
RCV

o Noise level
RCV

Calculate \

Duration 3,999

s Max.

10,63 dB
-12,54 dB[Pa]
-12,90 dB[Pa]
-23,53 dB[Pa]

-70,69 dB[Pa]

21
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4.1.2 Analysis Window

The analysis window of ACQUAIlyzer displays the graphs of the calculated parameters automatically after com-
pleting the calculation.

{id ACQUAlyzer 6221033635 (11122025 08:56) - 8 x
File View Settings - Analysis Calculation Audio. Help

SE-@ T > HE B ek v [ RERE A M 9w = B

Time Data pPa

LidB[Parv] Result , DldB[Pa]

/ g\ =30
S, ‘
et R A .»\,\“/mwwfw/“mﬂ yﬂhﬂfd | ‘ |
) ]

-0

700 _THz 2000 5000 0K

4.2 Calculation via SMD

4.2.1 Measurement Results

After completing the calculation the result window (@ Measurement Rests - x
opens. The results of five parameters are presented: — * torineariorweasure
- Distortion: v ohd oyrit o Rt e oo cotee

Calculated average level of the non-linearity measure
(distortion). Refer to ETSI TS 104 063 [1], Clause
5.8.

- Measured level: Average level of the measured o
signal.
Refer to ETSI TS 104 063 [1], Clause 5.4.

- Linear level: Average level of the linear signal
component.
Refer to ETSI TS 104 063 [1], Clause 5.5.

- Non-linear level: Average level of the non-linear
signal component.
Refer to ETSI TS 104 063 [1], Clause 5.7.

- Noise level: Average level of the noise component.
Refer to ETSI TS 104 063 [1], Clause 5.6.
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4.2.2 Result Presentation in ACQUAIlyzer

The time window (top graph) displays the time signal of the analyzed signal. The analysis window (bottom) of
ACQUAIlyzer displays the graphs of the calculated parameters automatically after completing the calculation.
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4.3 Result Graphs

4.3.1 Frequency Response

Results L/dB[Pa/V]

el Ml
m//

estimated FR Ch.2

100 200 500 flHz 2000 5000 10k

An estimated frequency response of the measured signal. Its purpose is informational.
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4.3.2 Measurement
Results p/dB[Pa]

/\\ _30

J/\ / \VA\ A N -40
Ve =TI

A/ N L

v measurement Ch.2 \
-70
-80
-90
-100
100 200 500 f/lHz 2000 5000 10k

Fast Fourier Transformation (FFT) of the estimated impulse response. The impulse response is estimated from
the source signal (reference) and the recorded signal (measured) according to ETSI TS 104 063 [1], Clause 5.4.

4.3.3 Linear
Results p/dB[Pa]

7\ / linear Ch.2 -60

100 200 500 fHz 2000 5000 10k

FFT of the calculated linear component according to ETSI 104 063 [1], Clause 5.5.

4.3.4 Non-Linear
Results p/dB[Pa]

/\ /‘\\/ \/V N—~———— \
\Vd nonlinear Ch.2 \ -60

100 200 500 fiHz 2000 5000 10k

FFT of the calculated average non-linear signal component according to ETSI TS 104 063 [1], Clause 5.7.
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4.3.5 Noise
Results p/dB[Pa]

noise Ch.2

//\/\/\ LN A 4 90

— A = o N— —

100 200 500 flHz 2000 5000 10k

FFT of the calculated spectral noise according to ETSI TS 104 063 [1], Clause 5.6.
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