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Applicant and Test item details

Applicant Brose Fahrzeugteile SE & Co. Kommanditgesellschaft
Berliner Ring 1

96052, Bamberg, Germany

Fon: +49 151 5513 3531

Manufacturer Brose Fahrzeugteile SE & Co. Kommanditgesellschaft
Berliner Ring 1
96052, Bamberg, Germany

Test item description The PMR is a Periphery Monitoring Radar (PMR), installed behind trim
strips of vehicle doors. The purpose of the PMR is to detect obstacles in
the swing volume to allow the control system of a superordinate system to
stop the movement and / or inform the users before colliding with the
object and thus assist the users in their care to prevent from collision
during the opening movement.

Model/Type reference PMR GEN2.1

Standard specific information
FCCID 2AHV8-G8HO079
Technology Automotive radar device
Frequency 77.0 t0 81.0 GHz
Antenna Patch array integrated in the chip
Power supply 9.0to 16.0V DC
Temperature range -40 °C to +85 °C

Disclaimer and Notes
The content of this report relates to the mentioned test sample(s) only.

IBL-Lab GmbH does not take samples. The samples used for testing are provided by the applicant.
Without a written permit of IBL-Lab GmbH, this test report shall not be reproduced, except in full.
The last valid version is available at TAMSys®.

Signatures are done electronically, if signer does not match stated signer, it is signed per order.
Information supplied by the applicant can affect the validity of results. The data is marked accordingly.
Copyright ©: All rights reserved by IBL-Lab GmbH

Within this test report, a Xl point / [0 comma is used as a decimal separator.
If otherwise, a detailed note is added adjected to its use.

Decision rule:
Decision rule based on simple acceptance without guard bands, binary statement, based on mutually agreed
uncertainty tolerances with expansion factor k=2 according to ILAC-G8:09/2019

IBL-Lab GmbH 2/48
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2 GENERAL INFORMATION

2.1 Administrative details

Testing laboratory IBL-Lab GmbH

Heinrich-Hertz-Allee 7

66386 St. Ingbert / Germany
Fon: +49 6894 38938-0

Fax: +49 6894 38938-99
URL: https://ib-lenhardt.com/
E-Mail: info@ib-lenhardt.com

Accreditation / Designation

The testing laboratory is accredited by Deutsche Akkreditierungsstelle
GmbH (DAKkS) in compliance with DIN EN ISO/IEC 17025:2018.

Scope of testing and registration number:

e Attachment to the accreditation certificate = D-PL-21375-01-00
Electronics

Electromagnetic Compatibility

Radio

Electromagnetic Compatibility and
Telecommunication (FCC requirements)
Telecommunication (TC) and
Electromagnetic Compatibility (EMC)
for Canadian Standards

o Automotive EMC

O O O O

o

Website DAKKS: https://www.dakks.de/
The Deutsche Akkreditierungsstelle GmbH (DAKKS) is also a signatory to
the ILAC Mutual Recognition Arrangement.

e Designations

o FCC
Testing Laboratory Designation Number DE0024
o ISED
ISED Company Number 27156
Testing Laboratory CAB Identifier DE0020
o Kraftfahrt-Bundesamt KBA-P 00120-23
Testing location IBL-Lab GmbH

Heinrich-Hertz-Allee 7
66386 St. Ingbert / Germany

Date of receipt of test samples

2026-02-03

Start — End of tests

2026-02-03 — 2026-02-24

IBL-Lab GmbH
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2.2 Possible test case verdicts

Test sample meets the requirements | P (PASS) — the measured value is below the acceptance limit, AL = TL

Test sample does not meet the F (FAIL) — the measured value is above the acceptance limit, AL = TL
requirements

Test case does not apply to the test | N/A (Not applicable)
sample

Test case not performed N/P (Not performed)

2.3 Observations

No additional observations other than the reported observations within this test report have been made.

2.4 Opinions and interpretations

No appropriate opinions or interpretations according ISO/IEC 17025:2017 clause 7.8.7 are within this test report.

2.5 Document history

-0 Initial Version

2.6 Further documents

List of further applicable documents belonging to the present test report:

External EUT photographs: TR-Annex-A_25041343-47797-0_RF_Brose-Fahrzeugte PMR-GEN2.pdf
Internal EUT photographs: TR-Annex-B_25041343-47797-0_RF_Brose-Fahrzeugte PMR-GEN2.pdf
Test setup photographs: TR-Annex-D_25041343-47797-0_RF_Brose-Fahrzeugte PMR-GEN2.pdf
IBL-Lab GmbH 5/48
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3 ENVIRONMENTAL & TEST CONDITIONS

3.1 Environmental conditions of test laboratory

Temperature 20°C £ 5°C
Relative humidity 25-75% r.H.
Barometric Pressure 860-1060 mbar
Power supply 230V AC £ 5%

3.2 Normal and extreme test conditions

minimum normal maximum
Temperature -40 °C 20 °C +85 °C
Relative humidity -/- 45 % r.h. -/-
Power supply 9.0vDC 13.2VvV DC 16.0 VDC

4 TEST STANDARDS AND REFERENCES

Test standard (accredited) Description

FCC 47 CFR Part 95 Personal radio services — Subpart M
The 76-81 GHz Band Radar Service

Reference Description

ANSI C63.4-2017 /| A1-2027 American National Standard for Methods of Measurement of Radio-
Noise Emissions from Low-Voltage Electrical and Electronic Equipment
in the Range of 9 kHz to 40 GHz (2014-06-13) + A1 (2017-09-15)

ANSI C63.10-2020 / Cor1-2023 / American National Standard of Procedures for Compliance Testing of

A1-2024 | A1-2024 (errata) Unlicensed Wireless Devices (2020-09-10) + Cor1 (2023-04-10) +
A1 (2024-08-08) + Errata A1 (2024-11-18)

ANSI C63.26-2015 American National Standard for Compliance Testing of Transmitters
Used in Licensed Radio Services

KDB 653005 D01, V01, R02 Equipment Authorization Guidance for 76-81 GHz Radar Devices

IBL-Lab GmbH 6/48
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5 EQUIPMENT UNDER TEST (EUT)

5.1 Product description

The PMR is a Periphery Monitoring Radar (PMR), installed behind trim strips of vehicle doors. The purpose of
the PMR is to detect obstacles in the swing volume to allow the control system of a superordinate system to stop
the movement and / or inform the users before colliding with the object and thus assist the users in their care to
prevent from collision during the opening movement.

5.2 Description of test item

Model name* PMR GEN2.1
Serial number* 20250827132151
Hardware status* G8H079-100
Software status* G8H9B2-100

*: as declared by applicant

5.3 Technical data of test item

Technology*

Automotive radar device

Operational frequency band*

77.0 t0 81.0 GHz

Type of radio transmission*

modulated carrier

Modulation type* FMCW

Number of channels* 1

Channel bandwidth* <1GHz

Channel spacing* N/A

Receiver category* N/A

Receiver bandwidth* N/A

Duty cycle* 62.7 %

Antenna* Patch array integrated in the chip

Power supply*

9.0t0 16.0 V DC

Temperature range*

-40 °C to +85 °C

*: as declared by applicant

5.1 Operational modes

OP 1

‘ Normal operating mode

5.2 Additional information

Model differences

/

Ancillaries tested with

/

Additional equipment used for
testing

A notebook containing testing software and a testing cable.

IBL-Lab GmbH
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5.3 Operating conditions

Following information is derived from document “DataSheet PMRGEN?2.1.pdf’, provided by applicant.

Radar 4-GHz-Mode

N -
L.

Plot no. 1: Duty Cycle OP 1

2026-02-20
09:53:11

b4 5
T’ﬂx 589.87240... Hz
)

IBL-Lab GmbH 8/48
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5.4 Antenna characteristics

Following information is derived from document “PID_Product_ldentification1-1768397883.pdf”, provided by
applicant.

dBi To estimate the | 2.1 dBi
certification [/  testing

requirements

Antenna gain(s) 7.9 dBi

IBL-Lab GmbH 10/48
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6 SUMMARY OF TEST RESULTS

Test specification

FCC 47 CFR Part 95 — Subpart M

Clause Requirement / Test case Test Conditions | Result/ Remark | Verdict
§2.1046 . 13.51 dBm mean
§95.3367 (a) (b) RF power output Nominal 19.35 dBm peak PASS
§2.1047 Modulation characteristics Nominal - PASS -
§2.1049 . . . i i
§95.3379 (b) Occupied bandwidth Nominal 3682.854 MHz PASS
§2.1051 Spurious eissions atantenna Nominal see note - N/A -
§2.1053
§95.3379 (a)(1) . . - . -
§95.3379 (a)(2) Field strength of spurious radiation Nominal < limit PASS
§95.3379 (a)(3)
§2.1055 - Nominal - i i
§95.3379 (b) Frequency stability Extreme within band PASS

Notes

FCC’s Millimeter Wave Test Procedures:

I. A radiated method of measurements in order to demonstrate compliance with the various regulatory
requirements has been chosen in consideration of test equipment availability and the limitations of many
external harmonic mixers. A conducted method of measurement could be employed if EUT and mixer
waveguides both are accessible and of the same type (WG number) and if waveguide sections and transitions
can be found. Another potential problem is that the peak power output may exceed the +20 dBm input power
limit of many commercially available mixers. For these reasons a radiated method is preferred.

Comments and observations

— none —

IBL-Lab GmbH 111748
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7 TEST RESULTS

7.1 RF power output (§2.1046 & §95.3367)

Description

§2.1046 Measurements required: RF power output.

(a) For transmitters other than single sideband, independent sideband and controlled carrier radiotelephone,
power output shall be measured at the RF output terminals when the transmitter is adjusted in accordance with
the tune-up procedure to give the values of current and voltage on the circuit elements specified in §2.1033(c)(8).
The electrical characteristics of the radio frequency load attached to the output terminals when this test is made
shall be stated.

Limits

§95.3367 76-81 GHz Band Radar Service radiated power limits

The fundamental radiated emission limits within the 76-81 GHz band are expressed in terms of Equivalent
Isotropically Radiated Power (EIRP) and are as follows:

(a) The maximum power (EIRP) within the 76-81 GHz band shall not exceed 50 dBm based on measurements
employing a power averaging detector with a 1 MHz Resolution Bandwidth (RBW).

(b) The maximum peak power (EIRP) within the 76-81 GHz band shall not exceed 55 dBm based on
measurements employing a peak detector with a 1 MHz RBW.

Test procedure

Mean Power

Method with spectrum analyser

A spectrum analyser with the following settings is used as measuring receiver in the test set-up:
» Start frequency: lower than the lower edge of the operating frequency range.

* Stop frequency: higher than the upper edge of the operating frequency range.

* Resolution bandwidth: 1 MHz.

* Video bandwidth: 3 MHz.

* Detector mode: RMS.

* Display mode: clear write.

» Averaging time: larger than one EUT cycle time.

» Sweep time: averaging time x number of sweep points.

Channel Power function needs to be used to calculate the average power. Boundaries for the calculation needs
to be defined. This is typically the operating frequency range.

KDB 653005 D01 76-81 GHz Radars v01r02, 4. b)

The maximum fundamental emission power (EIRP) shall be measured using a power averaging (rms) detector
with a 1 MHz resolution bandwidth (RBW) and integrated over the full 99% occupied bandwidth (OBW) to obtain
the data necessary to demonstrate compliance to the 50 dBm limit.

IBL-Lab GmbH 12148
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Test procedure

Peak Power

Method with a spectrum analyser

A spectrum analyser with the following settings is used as measuring receiver in the test set-up:
« Start frequency: lower than the lower edge of the operating frequency range.
« Stop frequency: higher than the upper edge of the operating frequency range.
* Resolution bandwidth: 1 MHz.

* Video bandwidth: 3 MHz.

* Detector mode: Peak detector.

* Display mode: Maxhold.

» Sweep time: EUT cycle time x number of sweep points.

» Measurement is done until trace is stabilised.

The peak power to be considered is the maximum value recorded.

KDB 653005 D01 76-81 GHz Radars v01r02, 4. c)

The maximum peak fundamental emission power (EIRP) measurement shall be performed by sweeping over the
transmitted occupied bandwidth using a positive peak power detector with peak hold activated, and a 1 MHz RBW.
Power integration is not to be used in performing this measurement. The resultant peak power spectral density
(maximum in any 1 MHz) data shall be used to demonstrate compliance to the 55 dBm/MHz limit.

Peak power measurements of swept frequency radar implementations (e.g., high sweep rate FMCW) may require
a desensitization correction factor to be applied to the measurement results. See relevant Application Note(s) from
the measurement instrumentation vendor for details.

Test procedure used: Method with Spectrum Analyzer

Test setup: 8.3

Test results

EUT mode Test distance Radiated Mean Power (EIRP) Radiated Peak Power (EIRP)
[m] [dBm] [dBm]
OP 1 1.5 13.51 19.35
IBL-Lab GmbH 13/48
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Plot no. 3: Mean Power EIRP, RMS detector / Channel Power, OP 1

Ref Level 0.00 dBm Offset 53.60 dB ® RBW 1 MHz 8GL
& SWT 260z ® VBW 3 MHz Mode Auto Sweep

[np: Extlvlix E

to ID
M1[1] | -19.30 dBm
77.122 250 GHz

-10 dB

.-

T Total 13.51 dBm
= 2026-02-03
ready  [NEEEEEEN 5t e

07:20:47 02/03/2026

Plot no. 4: Peak Power EIRP, Peak detector, OP 1

Ref Level 2500 dBrn  Offset 53.60 dB ® RBW 40 MHz
® SWT 40 s ® VBW 380 VMHz Mode Auto Sweep
Inp: ExtMix E
1 Occupied Bandwidth

to ID
M1[1] 19.35 dBm
M1 [77.305 00 GHz

15 dem ( ~—

- | |

| |

-15 dbem

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table

M1 1 77.205 GHz 19.35 dBm Oce Bw 3.678080127 GHz
T1 77.106 52 GHz 17.26 dBm Occ Bw Centroid 76.945556 501 GHz
T2 i 80.7846 GHz 14.95 dBm Occ Bw Freq Offset -54.443 499377 MHz

Measuring... NENNNNNNN = 202602703

—

07:32:26 02/03/2026
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7.2 Modulation characteristics (§2.1047 & KDB 653005 D01 76-81 GHz Radars)

Description

§2.1047 Modulation characteristics

(d) Other types of equipment. A curve or equivalent data which shows that the equipment will meet the modulation
requirements of the rules under which the equipment is to be licensed.

KDB 653005 D01 76-81 GHz Radars v01r02, 3. g)

Concerning the Section 2.1047 modulation characteristics requirement, the following information should be

provided:

1) Pulsed radar: pulse width and pulse repetition frequency (if PRF is variable, then report maximum and minimum
values).

2) Non-pulsed radar (e.g., FMCW): modulation type (i.e., sawtooth, sinusoid, triangle, or square wave) and sweep
characteristics (sweep bandwidth, sweep rate, sweep time).

Statement of applicant / manufacturer concerning modulation characteristics of EUT
Note:
See the operating conditions in section 5.3 for more information.

IBL-Lab GmbH 151748
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7.3 Occupied bandwidth (§2.1049 & §95.3379)

Description

§2.1049 Measurements required: Occupied bandwidth.

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by a given
emission shall be measured.

Limits

§95.3379 (b)

Fundamental emissions (i.e. 99% emission bandwidth) must be contained within the frequency bands specified
in this section during all conditions of operation.

Test procedure

ANSI C63.26, 5.4.4

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper frequency

limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.

The following procedure shall be used for measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency. The frequency span for
the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW, and VBW shall be
approximately three times the RBW, unless otherwise specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the maximum input
mixer level for linear operation. In general, the peak of the spectral envelope shall be more than [10 log
(OBW/RBW)] below the reference level. Specific guidance is given in 4.1.5.2.

Note: Step a) through step ¢) may require iteration to adjust within the specified tolerances.

d) Set the detection mode to peak, and the trace mode to max-hold.

e) If the instrument does not have a 99% OBW function, recover the trace data points and sum directly in linear
power terms. Place the recovered amplitude data points, beginning at the lowest frequency, in a running sum
until 0.5% of the total is reached. Record that frequency as the lower OBW frequency. Repeat the process until
99.5% of the total is reached and record that frequency as the upper OBW frequency. The 99% power OBW
can be determined by computing the difference these two frequencies.

f) The OBW shall be reported and plot(s) of the measuring instrument display shall be provided with the test report.
The frequency and amplitude axis and scale shall be clearly labeled. Tabular data can be reported in addition
to the plot(s)

KDB 653005 D01 76-81 GHz Radars v01r02, 4. d)

The occupied bandwidth of the radar device shall be measured, reported, and shown to be fully contained within
the designated 76-81 GHz frequency band under normal operating conditions as well as under those extreme
ambient temperature and input voltage conditions as described in Section 2.1057.

The OBW measurement of an FMCW radar shall be performed with the transmitter operating in normal mode
(i.e., with frequency sweep or step active).

Note

Measurements with the peak detector are also suitable to demonstrate compliance of an EUT, as long as the
required resolution bandwidth is used, because peak detection will yield amplitudes equal to or greater than
amplitudes measured with RMS detector. The measurement data from a spectrum analyser peak detector will
represent the worst-case results (see ANSI C63.26, chapter D2: general considerations).

Test setup: 8.3, 8.4

IBL-Lab GmbH 16 /48
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EUT mode Tem?fé;‘t“’e Voltage [V] fL [GHz] fu [GHz] 99% OBW [MHz]
OP 1 -40.0 Vom 77111 80.785 3673.820
OP 1 -30.0 Vom 77.109 80.786 3677.709
OP 1 -20.0 Vom 77.110 80.784 3674.291
OP 1 -10.0 Vom 77.108 80.785 3677.248
OP 1 000.0 Vom 77.107 80.786 3678.912
OP 1 010.0 Vom 77.107 80.785 3678.341
OP 1 020.0 Viom 77.107 80.785 3678.080
OP 1 020.0 Vinin 77.107 80.785 3678.265
OP 1 020.0 Vimax 77.105 80.783 3677.995
OP 1 030.0 Viom 77.106 80.784 3678.087
OP 1 040.0 Viom 77.105 80.783 3677.872
OP 1 050.0 Viom 77.105 80.782 3677.536
OP 1 085.0 Vom 77.108 80.791 3682.854
| IBL-Lab GmbH 17 /1 48
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Plot no.1: OP 1 —99% OBW — Peak detector — T=-40,0°C — Vnom — RBW=40 MHz

Ref Level 25.00 dBm  Offset 53.60 dB ® RBW 40 MHz

e SWT 405 ® VBW 80 MHz Mode Auto Sweep
Inp: ExtiMix E
1 Occupied Bandwidth

1D
19.67 dBm

M1 78.09100 GHz
20 dB T4 ¥

5d

| |
|

:d;n J | NS \

ke

-15 dem J

-20d

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table

M1 1 78.091 GHz 19.67 dBm Occ Bw 3.673 81995 GH:z
T1 77.111 04 GHz 18.03 dBm Occ Bw Centroid 76.947 952253 GHz
T2 i 80.78486 GHz 15.25 dBm Occ Bw Freq Offset -52.047 746 939 MHz

weasuring... INNNNNNNE . 20200700

—

03:34:08 02/03/2026

Plot no.2 : OP 1 — 99% OBW - Peak detector — T=-30,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBm  Offset 53.60 dB ® RBW 40 MHz
& SWT 405 ® VBW 80 MHz Mode Auto Sweep

Inp: ExtiMix E
1 Occupied Bandwidth

M1 78.15100 GHz
20 dB T ¥y

| |
/ \\
N, (/ ] I i e N MY

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table

M1 1 78.151 GHz 19.56 dBm Occ Bw 3.677 708 558 GHz
T1 77.108 54 GHz 17.87 dBm Occ Bw Centroid 76.947 387173 GHz
T2 i 80.786 25 GHz 15.37 dBm Qcc Bw Freq Offset -52.602826 637 MHz

veasuring.. NENENNNNN . 202602703

—

04:11:22 02/03/2026
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Plot no.3 : OP 1 —99% OBW — Peak detector — T=-20,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep

[np: ExtlVlix E

1 Occupied Bandwidth o ID
M1[1] 19.60 dBm
M1 78.22900 GHz

15 dem

10 dBm I
5 dp J
| |
/ -
iisal | R

attdenh (

-15 dbem }

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 78.229 GHz 19.60 dBm Qcc Bw 3.674 291 463 GHz

T1 77.10969 GHz 17.84 dBm Qce Bw Centroid 76.946631 114 GHz
T2 i 80.783 98 GHz 15,45 dBm Qcc Bw Freq Offset -53.168 886 45 MHz

Moasuring... NENENNNNN = 70760203

—

04:25:11 02/03/2026

Plot no.4 : OP 1 —99% OBW - Peak detector — T=-10,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep
[np: Extiviix E

1 Occupied Bandwidth

M1[1]
M1 77.68900 GHz

10 dem

|

|
| |
/

0 d

-15 dbem

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.689 GHz 19.69 dBm Qcc Bw 3.677 247 716 GHz

T1 77.107 89 GHz 17.98 dBm Qce Bw Centroid 76.946 51585 GHz
T2 i 80.78514 GHz 15.67 dBm Qcc Bw Freq Offset -53.454119998 MHz

Moosuring... NENENNNNN = 20260203

—

04:39:00 02/03/2026
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Plot no.5 : OP 1 —99% OBW - Peak detector — T=0,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep

[np: ExtlVlix E

1 Occupied Bandwidth )
M1[1] 19.34 dBm

M1 77.67100 GHz

15 dem (

- | |

—

Moosuring... NENENNNNN = 202602703

T2 1 §0.78552 GHz 15.16 dBm Occ Bw Freq Offset -53,931 450023 MHz
04:52:50 02/03/2026
Plot no.6 : OP 1 — 99% OBW - Peak detector — T=10,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep
[np: Extiviix E

1 Occupied Bandwidth

M1[1]
M1 77.677 00 GHz

10 dem

0 d

ot e,

-15 dbem

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table

M1 1 77.677 GHz 19.33 dBm Occ Bw 3.678341 077 GHz
T1 77.106 54 GHz 17.58 dBm Qce Bw Centroid 76.945709 492 GHz
T2 i 80.78488 GHz 15.04 dBm Qcc Bw Freq Offset -54.290507 771 MHz

Moosuring... NENENNNNN = 20260203

—

05:06:39 02/03/2026
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5ds j ]
0ds / \
-5 d
I W
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b W /
-15 dermn ‘{
-20 dB
CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table

M1 1 77.671 GHz 19.24 dBm Occ Bw 3.678911 75 GHz

T1 77.10661 GHz 17.58 dBm Qce Bw Centroid 78,946 065855 GHz



Plot no.8 :

Ref Level 25.00 dBm

TR No.: 25041343-47800-0

Offset 53.60 dB ® RBW 40 MHz

2026-02-26

2z LENHARDT

Plot no.7 : OP 1 — 99% OBW - Peak detector — T=20,0°C — Vhom — RBW=40 MHz

® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep
Inp: ExtMix E
1 Occupied Bandwidth ) )
M1[1] 19.35 dBm
M1 [77.30500 GHz
e QN T
W%
Y\“ e T
15 dam ( S —
10 dam J ]
5d j ]
0dp [ \
-5 d iy Jd e
I W
e oM nnaieg
bt et et gl J /
-15 dBm ’{
-20 dB
CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.305 GHz 19.25dBm Qcc Bw 3.678080127 GHz
T1 1 77.106 52 GHz 17.26 dBm Qce Bw Centroid 78,945 556 501 GHz
T2 1 80.7846 GHz 14.95 dBm Qcc Bw Freq Offset -54.443499 377 MHz
Measuring...  NNENEENER = 20260203
07:32:26 02/03/2026

OP 1 -99% OBW — Peak detector — T=20,0°C — Vmin — RBW=40 MHz

Ref Level 25.00 dBm

Offset 53.60 dB ® RBW 40 MHz

® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep
Inp: ExtMix E
1 Occupied Bandwidth
M1[1]
M1 77.31100 GHz
20 d =
M R e ;
15 dam (
10 dam ) ]
5 dp J ]
od f \
o I\ I —
T —] Py
M{&“‘d Aiengra ol 'J /
-15 dBm ’f
-20 dB
CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.211 GHz 19.49 dBm Qcc Bw 3.678 265307 GHz
T1 1 77,106 56 GHz 17.37 dBm Qce Bw Centroid 78945697 331 GHz
T2 1 80.78483 GHz 1517 dBm Qcc Bw Freq Offset -54.302669 221 MHz
Measuring...  [[HNENEENEN o5 2':'2159':3?‘;33
07:44:08 02/03/2026
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Ref Level 25.00 dBm
@ SWT
Inp: ExtMix E
1 Occupied Bandwidth

2z LENHARDT

2026-02-26

Plot no.9 : OP 1 — 99% OBW - Peak detector — T=20,0°C — Vmax — RBW=40 MHz

Offset 5360 dB ® RBW 40 MHz
40 s & VBW 80 VHz

Mode Auto Sweep

o I
18.90 dBm

i 77.58100 GHz
e IS m
A Ve
15 dom /7\’\ [ e T
10 dem J \
5 By ‘ \
0 By
5 d / AN I, \
|
e W
[ ———— |
Mt btk st l.umf/ [ i el
-15 dem }I
-20 de
- J
CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.581 GHz 18.90 dBm Oce Bw 3.677 994 658 GHz
T1 1 77.10543 GHz 17.19 dBm Oce Bw Centrold 78,944 431 829 GHz
T2 1 80.78343 GHz 14.04 dBm Occ Bw Freq Offset -55.568170842 MHz
Measuring... NNNNNNENN = 202602168
08:41:53 02/16/2026
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Plot no.10 : OP 1 — 99% OBW — Peak detector — T=30,0°C — Vhom — RBW=40 MHz
Ref Level 2500 dBm  Offset 53.60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep
Inp: ExtMix E
1 Occupied Bandwidth
M1[1]
M1 77.31100 GHz
20 d T ]
YW MW T
15 dem (
10 dem } ]
5 dBy J \
0d
-5 di / 1 . \
M) / I e B
— WWMWW
e (
-15 dem ‘
-20 de
CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.211 GHz 19.24 dBm Qcc Bw 3.678 087 364 GHz
T1 1 77.10614 GHz 17.11 dBm Qce Bw Centroid 78.94518695 GHz
T2 1 80.78423 GHz 14.75 dBm Qcc Bw Freq Offset -54.813049718 MHz
Measuring... INNENENEN = 20260203
08:34:18 02/03/2026
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Plot no.11 : OP 1 — 99% OBW — Peak detector — T=40,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep

[np: ExtlVlix E

1 Occupied Bandwidth )
M1[1] 19.08 dBm
[77.45500 GHz

15 dem

1=

10 dem

5 ey

L_n [ \

[ e e L WM&W

-15 dbem ‘

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.455 GHz 19.08 dBm Qcc Bw 3.677 871765 GHz

T1 77.10516 GHz 17.08 dBm Qce Bw Centroid 76.944 093004 GHz
T2 i 80.78303 GHz 14.15 dBm Qcc Bw Freq Offset -55.906 996 083 MHz

Measuring... INENENENN = 20260203

—

08:48:08 02/03/2026

Plot no.12 : OP 1 — 99% OBW - Peak detector — T=50,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep
[np: Extiviix E

1 Occupied Bandwidth

M1[1]
77.53900 GHz

10 dem

5 ey

0 d

TV <P \
M

soptfmnd |

|

-15 dbem ‘

-20 dB

CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.539 GHz 19.11 dBm Qcc Bw 3.677 536 273 GHz

T1 77.10455 GHz 16,97 dBm Qce Bw Centroid 76,943 322895 GHz
T2 i 80.78209 GHz 13.63 dBm Qcc Bw Freq Offset -56.677104699 MHz

Moosuring... NENENNNNN = 202670203

—

09:01:57 02/03/2026
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Plot no.13 : OP 1 — 99% OBW — Peak detector — T=85,0°C — Vhom — RBW=40 MHz

Ref Level 2500 dBrm  Offset 53,60 dB ® RBW 40 MHz
® SWT 40 s ® VYBW S0 MHz Mode Auto Sweep

[np: ExtlVlix E

1 Occupied Bandwidth )
M1[1] 17.68 dBm
77.44900 GHz

20 dl -

?
|

15 dem

10 dem

5 ey

/
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e [E— ST
I RTINS o
|
Mi}ﬂ"“a i) [f \\
-15 dem ]
-20 de
CF 79.0 GHz 1000 pts 600.0 MHz/ Span 6.0 GHz
2 Marker Table
M1 1 77.449 GHz 17.68 dBm Qcc Bw 3.682852 6321 GHz
T1 1 77.107 96 GHz 15.81 dBm Qce Bw Centroid 78,949 386 443 GHz
T2 1 80.79081 GHz 12,66 dBm Qcc Bw Freq Offset -50.613 556 5347 MHz
Measuring... NENENENNN oy SR

10:57:44 02/03/2026
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7.4 Field strength of spurious radiation (§2.1053 & §95.3379)

Description

§2.1053 Measurements required: Field strength of spurious radiation.

(a) Measurements shall be made to detect spurious emissions that may be radiated directly from the cabinet,
control circuits, power leads, or intermediate circuit elements under normal conditions of installation and operation.
Curves or equivalent data shall be supplied showing the magnitude of each harmonic and other spurious emission.
For this test, single sideband, independent sideband, and controlled carrier transmitters shall be modulated under
the conditions specified in paragraph (c) of §2.1049, as appropriate. For equipment operating on frequencies
below 890 MHz, an open field test is normally required, with the measuring instrument antenna located in the far-
field at all test frequencies. In the event it is either impractical or impossible to make open field measurements
(e.g. a broadcast transmitter installed in a building) measurements will be accepted of the equipment as installed.
Such measurements must be accompanied by a description of the site where the measurements were made
showing the location of any possible source of reflections which might distort the field strength measurements.
Information submitted shall include the relative radiated power of each spurious emission with reference to the
rated power output of the transmitter, assuming all emissions are radiated from halfwave dipole antennas.

Limits

§95.3379 76-81 GHz Band Radar Service unwanted emissions limits.

(a) The power density of any emissions outside the 76-81 GHz band shall consist solely of spurious emissions
and shall not exceed the following:

(1) Radiated emissions below 40 GHz shall not exceed the field strength as shown in the following emissions

table.
Frequency Field Strength Measurement distance
[MHz] [MV/m] / [dBuV/m] [m]
0.009 — 0.490 2400/F[kHZz] 300
0.490 — 1.705 24000/F[kHz] 30
1.705 - 30.0 30.0/29.5 30
30-88 100/40.0 3
88 — 216 150/ 43.5 3
216 — 960 200/46.0 3
960 — 40 000 500/54.0 3

(2) The power density of radiated emissions outside the 76-81 GHz band above 40.0 GHz shall not exceed the
following, based on measurements employing an average detector with a 1 MHz RBW:

Frequency . Measurement distance
[GHz] Power Density / EIRP [m]
40 - 200 600 pW/cm2 - -1.7 dBm 3
200 — 243 1000 pW/cm? -> +0.5 dBm 3

Note

Measurements with the peak detector are also suitable to demonstrate compliance of an EUT, as long as the
required resolution bandwidth is used, because peak detection will yield amplitudes equal to or greater than
amplitudes measured with RMS detector. The measurement data from a spectrum analyser peak detector will
represent the worst-case results (see ANSI C63.26, chapter D2: general considerations).
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Calculation of the far field distance (Rayleigh distance):

The aperture dimensions of these horn antennas shall be small enough so that the measurement distance in
meters is equal to or greater than the Rayleigh distance (i.e. R, = 2D?/ A\), where D is the largest linear dimension
(i.e. width or height) of the antenna aperture in m and A is the free-space wavelength in meters at the frequency
of measurement.

Antenna type Frequency range D [m] Highest frequency | Far field distance
[GHZz] in use [GHz] Rm [m]
20240-20 18.0 - 26.5 0.0520 26.5 0.478
22240-20 26.5-40.0 0.0342 40 0.312
23240-20 33.0 —50.0 0.0280 50 0.261
24240-20 40.0 -60.0 0.0230 60 0.212
25240-20 50.0 —75.0 0.0185 75 0.171
26240-20 60.0 — 90.0 0.0150 90 0.135
27240-20 75.0-110 0.0124 110 0.113
28240-20 90.0 — 140 0.0100 140 0.093
29240-20 110 - 170 0.0085 170 0.082
30240-20 140 — 220 0.0068 220 0.068
32240-20 220 — 325 0.00446 243 0.032

Used test distances

Up to 18 GHz: 3.00 m
18 — 60 GHz: 1.00 m
60 — 84 GHz: 1.00 m
84 — 110 GHz: 0.50 m
110-170 GHz: 0.25m
170 — 220 GHz: 1.00 m
220-325GHz: 1.00m
In-band: 1.50 m

Test setup: 8.1 — 8.4 (in case of field strength measurements below 40 GHz: test distance correction factor of
20dB/decade is already considered in the plots / test result table)

Test results

Channel / Frequency Detector Test distance Level Limit Margin
Mode [GHZz] [m] [dBuV/dBm | [dBuV/dBm [dB]
@LD] @LD]

No critical peaks found. Please refer to plots.

Note:
LD = Limit Distance of 300m / 30m / 3m depending on frequency range, see limit table
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Plot no. 5: radiated emissions 9 kHz — 30 MHz, loop antenna, OP 1
60

50 -
45 -
40 —
35 -
30 — \I
25 -

20 —
15 -
10 —
5 -
0 —
5 -

Levelin dBpy/m

=30 —
-35 - /\/,\/\\/\/\.,—\/WMMNM\!J

-70 T T T T T T T T T T T T T T T
9k 20k 30k 40k 60k 100 k 200k 300k 500k 700k 1M 2M 3M 4M 6 M 10M 30M

Frequencyin Hz

QPK
Margin
[dB]
2 7,001 -1,76 29,54 31,30 6,20 29,54 23,34 -6,74 354 9,000

| 2 20,000 1,16 29,54 28,38 10,07 29,54 19,47 0,75 316 9,000

PK+: QPK PK+ . . Meas.
Limit Margin Cor[r(;:Bcilon AZ[:irzlu]th BW Comment
[dBuV/m] | [dB] 8 [kHz]

PK+ Level
[dBpV/m]

Frequency | QPKLevel | QPK Limit

Re | "'[MHz] | [dBuV/m] | [dBuV/m]
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Plot no. 6: radiated emissions 30 MHz — 1 GHz, hor./vert. polarization, OP 1
100

© ©
3 %S
L1 1

Levelin dBpy/m
P
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3
I
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(82
o
|

()]
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[s,)
o
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3
I
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45 - “ | [

40 L 1 |

35 III‘ ;I&w
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25 - <><> '

20 — <><>® R
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4,

5 >

0 —

5
-10 —
-15
-20 T T T T T I T T T T T T

30 M 40 M 50M 60M 70M 80M 100 M 200 M 300 M 400M 500 M 600 M 700 M 16

Frequencyin Hz

o QPK o PK+ . . Meas.
Rg Fr?&l;{ezr]lcy %PBIE\I}(;‘III?]] %PBIE‘L}I/T;; M[aérP{’g]in FdKB"-u[\}j‘Ilsi FdKB*-p%/l/nrﬁﬁ M[a(\ir]_g]in COI‘[I‘;];:]UOH Polarization Az[:jrzlgl]th [1]3]-\;\;] Comment
1 34,104 21,26 40,00 18,74 31,15 60,00 28,85 18,02 \ 150 120,000
1 34,975 19,73 40,00 20,27 30,69 60,00 29,31 17,54 \% 129 120,000
1 38,938 27,54 40,00 12,46 35,17 60,00 24,83 15,23 \% 156 120,000
1 39,688 19,85 40,00 20,15 30,45 60,00 29,55 14,77 \% 129 120,000
1 40,462 24,39 40,00 15,61 31,77 60,00 28,23 14,29 \% 129 120,000
1 42,748 17,15 40,00 22,85 26,30 60,00 33,70 12,82 \% -28 120,000
1 43,289 14,80 40,00 25,20 25,12 60,00 34,88 12,47 \% 50 120,000
1 46,461 11,58 40,00 28,42 21,96 60,00 38,04 10,27 \% 151 120,000
1 48,504 9,68 40,00 30,32 20,61 60,00 39,39 8,84 \% 50 120,000
1 50,458 8,63 40,00 31,37 18,29 60,00 41,71 7,57 \% 151 120,000
1 51,413 8,17 40,00 31,83 18,06 60,00 41,94 7,03 \% 129 120,000
1 52,112 7,72 40,00 32,28 17,99 60,00 42,01 6,67 \% 129 120,000
1 69,164 9,84 40,00 30,16 20,52 60,00 39,48 9,14 \% 129 120,000
1 89,217 12,99 43,50 30,51 22,57 63,50 40,93 11,41 \% 126 120,000
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Plot no. 7: radiated emissions 1 GHz — 18 GHz, hor./vert. polarization, OP 1
E
> 725
M g5 -
C 625 -
— 60 -
O 575 -
5 55 —
52,5
—1 "5
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42,5
40 —
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35 —
32,5 -
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1G 2G 3G 4G 5G 6G 7G 8G 9G 106G 18 G
Frequency in Hz
PK+ | PK+ AVG AVG AVG . . ) Antenna
Rg Frt[eI\C}Ilﬁezr]lcy Level l[DdKB+ \L/'/n%']t Margin Level Limit Margin CO?;Z‘é:]llon Polarization EI?{;’:“]O” A[zcljrgu]th Height
[dBuV/m] | 19°H [dB] | [dBuV/m] | [dBuV/m] | [dB] 9 9 [m]
1 |1.200,175 | 37,03 74,00 | 36,97 | 28,37 54,00 | 25,63 -1,16 -9 180,6 1,50
| 1 |2.390,875 | 37,71 74,00 | 36,29 | 23,33 54,00 | 30,67 4,20 15 34,3 1,50
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Plot no. 8: radiated emissions 18 GHz — 26.5 GHz, hor./vert. polarization, OP 1

Ref Level 20.00 dBpY  Offset 30.20 dB ® RBW 1 MHz
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Ref Level 80.00 dBuy  Offset 34.70 dB ® RBW 1 MHz

Att 0Ode & SWT 135 ¢ & VBW 3 MHz Mode Auto Sweep
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1 Frequency Sweep
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38.499500 GHz
H2 74.000 dBpy M2[2] 47.00 dBpv
'8.799.500 GHz.
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S S S S B U NS——
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11:23:19 02/12/2026

IBL-Lab GmbH 30/48

| Plot no. 9: radiated emissions 26.5 GHz — 40 GHz, hor./vert. polarization, OP 1



2z LENHARDT

TR No.: 25041343-47800-0 2026-02-26 WORLDWIDE | TESTING | CERTIFICATION

Plot no. 10: radiated emissions 40 GHz — 60 GHz, hor./vert. polarization, OP 1
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MultiView Spectrum -
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| Plot no. 11: radiated emissions 59 GHz — 63 GHz, hor./vert. polarization, OP 1
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Plot no. 12: radiated emissions 61 GHz — 76 GHz, hor./vert. polarization, OP 1
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| Plot no. 13: radiated emissions 80 GHz — 84 GHz, hor./vert. polarization, OP 1
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Plot no. 14: radiated emissions 84 GHz — 110 GHz, hor./vert. polarization, OP 1
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| Plot no. 15: radiated emissions 110 GHz — 170 GHz, hor./vert. polarization, OP 1
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Plot no. 16: radiated emissions 170 GHz — 220 GHz, hor./vert. polarization, OP 1
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7.5 Frequency stability (§2.1055 & §95.3379(b))

Description

§2.1055 Measurements required: Frequency stability.

(a) The frequency stability shall be measured with variation of ambient temperature as follows:

(1) From -30° to + 50° centigrade for all equipment except that specified in paragraphs (a) (2) and (3) of this
section.

(b) Frequency measurements shall be made at the extremes of the specified temperature range and at intervals
of not more than 10° centigrade through the range. A period of time sufficient to stabilize all of the components
of the oscillator circuit at each temperature level shall be allowed prior to frequency measurement. The short
term transient effects on the frequency of the transmitter due to keying (except for broadcast transmitters) and
any heating element cycling normally occurring at each ambient temperature level also shall be shown. Only
the portion or portions of the transmitter containing the frequency determining and stabilizing circuitry need be
subjected to the temperature variation test.

(d) The frequency stability shall be measured with variation of primary supply voltage as follows:

(1) Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand carried battery
equipment.

(2) For hand carried, battery powered equipment, reduce primary supply voltage to the battery operating end point
which shall be specified by the manufacturer.

(3) The supply voltage shall be measured at the input to the cable normally provided with the equipment, or at the
power supply terminals if cables are not normally provided. Effects on frequency of transmitter keying (except
for broadcast transmitters) and any heating element cycling at the nominal supply voltage and at each extreme
also shall be shown.

Limits

§95.3379 76-81 GHz Band Radar Service unwanted emissions limits.

(b) Fundamental emissions must be contained within the frequency bands specified in this section during all
conditions of operation. Equipment is presumed to operate over the temperature range —20 to +50 degrees
Celsius with an input voltage variation of 85% to 115% of rated input voltage, unless justification is presented
to demonstrate otherwise.

Test procedure

ANSI C63.26, 5.4.4

The occupied bandwidth is the frequency bandwidth such that, below its lower and above its upper frequency

limits, the mean powers are each equal to 0.5% of the total mean power of the given emission.

The following procedure shall be used for measuring 99% power bandwidth:

a) The instrument center frequency is set to the nominal EUT channel center frequency. The frequency span for
the spectrum analyzer shall be between 1.5 times and 5.0 times the OBW.

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the OBW, and VBW shall be
approximately three times the RBW, unless otherwise specified by the applicable requirement.

c) Set the reference level of the instrument as required, keeping the signal from exceeding the maximum input
mixer level for linear operation. In general, the peak of the spectral envelope shall be more than [10 log
(OBW/RBW)] below the reference level. Specific guidance is given in 4.1.5.2.

Note: Step a) through step ¢) may require iteration to adjust within the specified tolerances.

d) Set the detection mode to peak, and the trace mode to max-hold.

e) If the instrument does not have a 99% OBW function, recover the trace data points and sum directly in linear
power terms. Place the recovered amplitude data points, beginning at the lowest frequency, in a running sum
until 0.5% of the total is reached. Record that frequency as the lower OBW frequency. Repeat the process until
99.5% of the total is reached and record that frequency as the upper OBW frequency. The 99% power OBW
can be determined by computing the difference these two frequencies.

f) The OBW shall be reported and plot(s) of the measuring instrument display shall be provided with the test
report. The frequency and amplitude axis and scale shall be clearly labeled. Tabular data can be reported in

addition to the plot(s)
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KDB 653005 D01 76-81 GHz Radars v01r02, 4. d)

The occupied bandwidth of the radar device shall be measured, reported, and shown to be fully contained within
the designated 76-81 GHz frequency band under normal operating conditions as well as under those extreme
ambient temperature and input voltage conditions as described in Section 2.1057.

The OBW measurement of an FMCW radar shall be performed with the transmitter operating in normal mode
(i.e., with frequency sweep or step active).

Note

Measurements with the peak detector are also suitable to demonstrate compliance of an EUT, as long as the
required resolution bandwidth is used, because peak detection will yield amplitudes equal to or greater than
amplitudes measured with RMS detector. The measurement data from a spectrum analyser peak detector will
represent the worst-case results (see ANSI C63.26, chapter D2: general considerations).

Test setup: 8.3, 8.4

Test results / Note
Please see measurement results for occupied bandwidth.
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8 Test Setup Description

Typically, the calibrations of the test apparatus are commissioned to and performed by an accredited calibration
laboratory. The calibration intervals are determined in accordance with the DIN EN ISO/IEC 17025. In addition to
the external calibrations, the laboratory executes comparison measurements with other calibrated test systems or
effective verifications. Cyclic chamber inspections and range calibrations are performed. Where possible, RF
generating and signalling equipment as well as measuring receivers and analysers are connected to an external
high-precision 10 MHz reference (GPS-based or rubidium frequency standard).

In order to simplify the identification of the equipment used at some special tests, some items of test equipment and
ancillaries can be provided with an identifier or number in the equipment list below (Lab/ltem).

Kind of calibration (abbreviations):
C = calibrated

CM = cyclic maintenance

NR = not required

L = locked

IBL-Lab GmbH 37148
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8.1 Semi Anechoic Chamber with Ground Plane

Radiated measurements are performed in vertical and horizontal plane in the frequency range 30 MHz to 1 GHz in
a Semi Anechoic Chamber with a metallic ground plane. The EUT is positioned on a non-conductive test table with
a height of 0.80 m above the metallic ground plane that covers the whole chamber. The receiving antennas conform
to specification ANSI C63.26-2015, American National Standard for Testing Unlicensed Wireless Devices. These
antennas can be moved over the height range between 1.0 m and 4.5 m in order to search for maximum field
strength emitted from the EUT. The measurement distances between EUT and receiving antennas are indicated in
the test setups for the various frequency ranges. For each measurement, the EUT is rotated in all three axes until
the maximum field strength is received. The wanted and unwanted emissions are received by a spectrum analyzer
where the detector modes and resolution bandwidths over various frequency ranges are set according to
requirement ANSI C63.

control rack

Semi Anechoic Chamber with Ground Plane

absorber — EMI receiver

lining

- relay switch unit

AAAAALL

ULTRALOG = |
antenna |

turntable /
antenna controller

|
J

—  power supply

min.1.0-max.4.5m

»l
gl

equipment under test loop
EUT antenna

non-conductive

0.8 m} test table
b
E turntable

—
azimuthal [rotation angle 360°

signalling unit

metallic ground plane

___________________

Measurement distance: ULTRALOG antenna at 3 m; loop antenna at 3 m
EMC32 software version: 11.20.00

FS=UR+CL + AF
(FS-field strength; UR-voltage at the receiver; CL-loss of the cable; AF-antenna factor)

Example calculation:
FS [dBuV/m] = 12.35 [dBuV/m] + 1.90 [dB] + 16.80 [dB/m] = 31.05 [dBuV/m] (35.69 pV/m)
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List of test equipment used:
N Equipment Manufacturer T Serial N IBL N ey Last / Next Calibration
0. quipme| anuracture! ype eria 0. 0. Calibration as e a atio
1 Antenna Rohde & Schwarz | HL562E 102219 LAB000832 | C 2023-09-12 — 36M — 2026-09-12
2 Power Supply Rohde & Schwarz IN 600 101554 LAB000824 | NR -
3 Power Supply Chroma 61602 LAB000507 | NR -
4 EMI Test Receiver | Rohde & Schwarz | ESW26 101517 LAB000363 | C 2025-12-10 — 6M — 2026-06-10
5 Power Supply E';'g{j’?gtgmlfék EA-PSI 9080-40 T | 2000230001 LAB000313 | NR .
6 Test table innco systems PT1208-080-RH - LAB000306 | NR -
GmbH
7 Antenna Mast Berlebach ;gpo" HFH2-28&- | 101762 LAB000292 | NR -
8 Positioner maturo GmbH TD 1.5-10KG LAB000258 | NR -
9 Compressed Air Implotex 1-850-30 - LAB000256 | NR -
10 Semi/Fully Anechoic | Albatross Projects | g, 100 5(SAC 5) | 20168.PRB LAB000235 | CM 2025-03-18 — 36M — 2028-03-18
Chamber GmbH
11 Measurement Rohde & Schwarz | EMC32 V11.20 LAB000226 | NR -
Software
12 Tumntable maturo GmbH TT2.0-2t TT2.0-2t/921 LAB000225 | NR .
13 Antenna Mast maturo GmbH CAM4.0-P CAM4.0-P/316 LAB000224 | NR .
14 Antenna Mast maturo GmbH BAM4.5-P BAM4.5-P/272 LAB000223 | NR -
15 Controller maturo GmbH FCU 3.0 10082 LAB000222 | NR .
Elektro-Automatik
16 Power Supply GrbH & Co KG EA-PS 2042-10B | 2878350292 LAB000191 | NR -
- Schwarzbeck Mess-
17 Pre-Amplifier Bkt NG BBV 9718 C 84 LAB000169 | CM 2025-11-13 — 12M — 2026-11-13
18 Antenna Rohde & Schwarz | HF907 102899 LAB000151 | C 2023-05-15 — 36M — 2026-05-15
19 Open Switch and Rohde & Schwarz | OSP220 Base Unit | 4174 LAB000149 | NR .
Control Platform 2HU
20 Antenna Rohde & Schwarz | HFH2-22E 100954 LAB000108 | C 2025-06-24 — 24M — 2027-06-24
IBL-Lab GmbH 39/48
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8.2 Fully Anechoic Chamber
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Measurement distance: horn antenna at 3 m
EMC32 software version: 11.20.00

FS=UR + CA + AF

| (FS-field strength; UR-voltage at the receiver; CA-loss of the signal path; AF-antenna factor)

Example calculation:
FS [dBuV/m] = 40.0 [dBuV/m] + (-35.8) [dB] + 32.9 [dB/m] = 37.1 [dBuV/m] (71.61 pV/m)
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List of test equipment used:
N Equipment Manufacturer T Serial N IBL N ey Last / Next Calibration
o. quipme anufacturel ype erial No. o. Calibration | LSt/ Next Calibratio
1 Antenna TTE Europe HA-18G-40G-20- 2110081000210 | LAB000865 | C -
2.4mm-F
2 Antenna Mast ig”mclstyStems MA3000-PP-NS none LAB000864 | NR -
3 Antenna Mast g“mcl;’HSyStems AS2500-PP-HK none LAB000863 | NR -
4 Positioner innco systems DE3750-RH none LAB000862 | NR -
GmbH
5 Turntable innco systems Turntable none LAB000861 | NR -
GmbH
Elektro-Automatik
6 Power Supply Grbl & Co. KG EA-PS 9080-20 T | 2500230006 LAB000696 | NR -
Fully Anechoic Albatross Projects
7 Chambor (FAG) Grot SkyLab 3 (FAC3) | P31018 LABO000686 | CM 2025-03-18 — 36M — 2028-03-18
8 Power Supply Rohde & Schwarz IN 600 101126 LAB000684 | NR -
9 Spectrum Analyser | Rohde & Schwarz FSW43 101391 LAB000289 | C 2025-06-12 — 12M — 2026-06-12
10 Antenna Rohde & Schwarz | HF907 102898 LAB000124 | C 2023-06-13 — 36M — 2026-06-13
11 Antenna Rohde & Schwarz HL562E 102001 LAB000123 | C 2023-04-05 — 36M — 2026-04-05
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8.3 Radiated measurements > 18 GHz

RF cable

amplifier DC block [— spectrum analyzer

power
supply

8.5 Radiated measurements under extreme conditions

climatic chamber

RF cable

DC block spectrum analyzer

RX
antjenna

RF cable power supply cable

signalling power
unit supply
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8.4 Radiated measurements > 50 GHz
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ROP =AV+D-G
(ROP -rad. output power; AV-analyzer value; D-free field attenuation of measurement distance; G-antenna gain)

Example calculation:

2026-02-26

2z LENHARDT
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ROP [dBm] = -54.0 [dBm] + 64.0 [dB] - 20.0 [dBi] = -10 [dBm] (100 W)

Note: conversion loss of mixer is already included in analyzer value.

List of test equipment used:

" . Kind of " .
No. Equipment Manufacturer Type Serial No. IBL No. Calibration Last / Next Calibration
1 Antenna Flann Microwave Ltd 24'_?;)0_20 (40.0-60.0 275176 LAB000376 | CM 2026-05-21 — 12M — 2027-05-21
2 Harmonic Mixer Rohde & Schwarz FS-Z060 101350 LAB000375 | C 2025-04-15 — 12M — 2026-04-15
3 Absorber Telemeter Electronic | EPP 12 - LAB000327 | NR -
4 Test table gnmchsyStems PT0707-RH light - LAB000303 | NR -
Filter (Coax/WG, 10-WHPF-84.5-
2 LPF, HPF, Band) TTE uG387 LAB000299 | NR )
6 Power Suppl Elekiro-Automatik | 2 bg9042.108 | 2878350255 LAB000189 | NR
Wer Supply GmbH & Co. KG i i i
) 23373-TF30
7 WG-Coax-Adapter Flann Microwave Ltd UG383/U 273384 LAB000184 | CM 2025-06-24 — 12M — 2026-06-24
’ 22093-TF30
8 WG-Coax-Adapter | Flann Microwave Ltd UGBE99/U 273263 LAB000183 | CM 2025-06-24 — 12M — 2026-06-24
) 20093-TF30
9 WG-Coax-Adapter | Flann Microwave Ltd UBR220 273373 LAB000180 | CM 2025-06-24 — 12M — 2026-06-24
10 Antenna Flann Microwave Ltd éOﬁ;)O—ZO (140-220 273390 LAB000178 | CM 2025-05-21 — 12M — 2026-05-21
Antenna Flann Microwave Ltd éBjZAf)O-ZO (90.0-140 273371 LAB000176 | CM 2025-05-21 — 12M — 2026-05-21
Coaxial Cable Huber & Suhner SF101/1.0m 503989/1 LAB000163 | CM 2025-04-25 — 12M — 2026-04-25
Coaxial Cable Rosenberger LU7-022-1000 34 LAB000154 | CM 2025-04-25 — 12M — 2026-04-25
14 Coaxial Cable Rosenberger LU7-022-1000 33 LAB000153 | CM 2025-04-25 — 12M — 2026-04-25
15 Antenna Flann Microwave Ltd éZﬁzti)O-ZO (220-325 273469 LAB000152 | CM 2025-05-21 — 12M — 2026-05-21
16 Antenna Flann Microwave Ltd é9j24)0-20 (110-170 273382 LAB000139 | CM 2025-05-21 — 12M — 2026-05-21
17 Antenna Flann Microwave Ltd é?ﬁzti)O—ZO (75.0-110 273367 LAB000137 | CM 2025-05-21 — 12M — 2026-05-21
18 Antenna Flann Microwave Ltd é6j24)0-20 (60.0-90.0 273417 LAB000135 | CM 2025-05-21 — 12M — 2026-05-21
19 Antenna Flann Microwave Ltd éSﬁzti)O—ZO (50.0-75.0 272860 LAB000133 | CM 2025-05-21 — 12M — 2026-05-21
20 Antenna Flann Microwave Ltd é3j24)0-20 (33.0-50.0 273431 LAB000131 | CM 2025-05-21 — 12M — 2026-05-21
21 Antenna Flann Microwave Ltd éZ}jZA,)O-ZO (26.5-40.0 270448 LAB000130 | CM 2025-05-21 — 12M — 2026-05-21
22 Antenna Flann Microwave Ltd ZGO'_%;)O-ZO (18.0-26.5 266402 LAB000127 | CM 2025-05-21 — 12M — 2026-05-21
23 Harmonic Mixer Rohde & Schwarz FS-Z170 100996 LAB000126 | C 2025-05-26 — 12M — 2026-05-26
24 Power Meter Rohde & Schwarz NRP110T 101151 LAB000119 | C 2025-05-16 — 12M — 2026-05-16
25 Harmonic Mixer Rohde & Schwarz FS-Z325 101015 LAB000117 | C 2025-04-09 — 12M — 2026-04-09
26 Harmonic Mixer Rohde & Schwarz FS-Z220 101039 LAB000116 | C 2025-04-25 — 12M — 2026-04-25
27 Harmonic Mixer Rohde & Schwarz FS-Z140 101144 LAB000115 | C 2025-04-09 — 12M — 2026-04-09
28 Harmonic Mixer Rohde & Schwarz FS-Z110 102000 LAB000114 | C 2025-05-21 — 12M — 2026-05-21
29 Harmonic Mixer Rohde & Schwarz FS-Z090 102020 LAB000113 | C 2025-05-07 — 12M — 2026-05-07
30 Harmonic Mixer Rohde & Schwarz FS-zZ075 102015 LAB000112 | C 2025-05-16 — 12M — 2026-05-16
31 Spectrum Analyser | Rohde & Schwarz FSW50 101450 LAB000111 | C 2025-06-12 — 12M — 2026-06-12
32 Climatic Chamber CTS GmbH T-65/50 204002 LAB000110 | CM 2025-06-05 — 12M — 2026-06-05
Schwarzbeck Mess-
33 Antenna Mast Elekironik OHG AM 9104 99 LAB000109 | NR -
34 Multimeter Keysight u1242B MY59110034 LABO000009 | C 2025-09-05 — 12M — 2026-09-05
35 Climatic Chamber CTS GmbH C-70/350 194027 LAB000066 | CM 2025-09-26 — 12M — 2026-09-26
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9 MEASUREMENT PROCEDURES

9.1 Radiated spurious emissions from 9 kHz to 30 MHz

Test setup

- The EUT is set up according to its intended use, as described in the user manual or as defined by the
manufacturer.

- In case of floor standing equipment, it is placed in the middle of the turn table.
In case of tabletOP equipment it is placed on a non-conductive table with a height of 80 cm.

- Additional equipment, cables, ... necessary for testing, are positioned like under normal OP eration.

- Interface cables, e.g. power supply, network, ... are connected to the connection box in the turn table.

- EUT is powered on and set into OP eration.

Pre-scan
- Turntable performs an azimuthal rotation from 0° to 360° continuously.
- For each turntable position the EMI-receiver/spectrum analyser performs a positive-peak/max-hold sweep
(=worst-case). Data is transferred to EMI-software and recorded. EMI-software will show the maximum
level of all single sweeps as the final result for the pre-scan.

Final measurement
- Significant emissions found during the pre-scan will be maximized by the EMI-software by rotating the
turntable from 0° to 360°.
- LoOP antenna is rotated with special 3D adapter set to find maximum level of emissions.
- Plot of the pre-scan with frequencies of identified emissions including levels, correction factors, turn table
position and settings of measuring equipment is recorded.

Distance correction (extrapolation)

- When performing measurements on test distances other than defined in the rules, the results shall be
extrapolated to the specified distance by conservatively presuming that the field strength decays at 40
dB/decade of distance in the region closer than A in m divided by 217 (i.e., A/217), and at 20 dB/decade of
distance beyond that, using the measurement of a single point at the radial angle that produces the
maximum emission.

This correction is already included in the limit line of corresponding measurement plots.

Detailed requirements can be found in e.g. ANSI C63.4 / C63.26
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9.2 Radiated spurious emissions from 30 MHz to 1 GHz

Test setup

- The EUT is set up according to its intended use, as described in the user manual or as defined by the
manufacturer.

- In case of floor standing equipment, it is placed in the middle of the turn table.
In case of tabletOP equipment it is placed on a non-conductive table with a height of 80 cm.

- Additional equipment, cables, ... necessary for testing, are positioned like under normal OP eration.

- Interface cables, e.g. power supply, network, ... are connected to the connection box in the turn table.

- EUT is powered on and set into OP eration.

Pre-scan
- Turntable performs an azimuthal rotation from 0° to 360° continuously.
- Antenna polarisation is changed (H-V / V-H) and antenna height is changed from 1 meter to 4 meters.
- For each turntable position / antenna polarisation / antenna height the EMI-receiver/spectrum analyser
performs a positive-peak/max-hold sweep (=worst-case). Data is transferred to EMI-software and
recorded. EMI-software will show the maximum level of all single sweeps as the final result for the pre-
scan.

Final measurement

- Significant emissions found during the pre-scan will be maximized by the EMI-software based on
evaluated data during the pre-scan by rotating the turntable and changing antenna height and
polarisation.

- Final measurement will be performed with measuring equipment settings as defined in the applicable test
standards (e.g. ANSI C6.4).

- Plot of the pre-scan with frequencies of identified emissions including levels, correction factors, turn table
position, antenna polarisation and settings of measuring equipment is recorded.

Distance correction (extrapolation)
- When performing measurements on test distances other than defined in the rules, the results shall be
extrapolated to the specified distance by conservatively presuming that the field strength decays at 20

dB/decade of distance beyond the region A in m divided by 21 (i.e., A/21), using the measurement of a

single point at the radial angle that produces the maximum emission.
This correction is already included in the corresponding measurement plots.

Detailed requirements can be found in e.g. ANSI C63.4 / C63.26
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9.3 Radiated spurious emissions from 1 GHz to 18 GHz

Test setup

- The EUT is set up according to its intended use, as described in the user manual or as defined by the
manufacturer.

- In case of floor standing equipment, it is placed in the middle of the turn table.
In case of tabletOP equipment it is placed on a non-conductive table with a height of 80 cm.

- Additional equipment, cables, ... necessary for testing, are positioned like under normal OP eration.

- Interface cables, e.g. power supply, network, ... are connected to the connection box in the turn table.

- EUT is powered on and set into OP eration.

Pre-scan
- Turntable performs an azimuthal rotation from 0° to 360° continuously.
- Antenna polarisation is changed (H-V / V-H).
- For each turntable position and antenna polarisation the EMI-receiver/spectrum analyser performs a
positive-peak/max-hold sweep (=worst-case). Data is transferred to EMI-software and recorded. EMI-
software will show the maximum level of all single sweeps as the final result for the pre-scan.

Final measurement

- Significant emissions found during the pre-scan will be maximized by the EMI-software based on
evaluated data during the pre-scan by rotating the turntable and changing antenna height and
polarisation.

- Final measurement will be performed with measuring equipment settings as defined in the applicable test
standards (e.g. ANSI C6.4).

- Plot of the pre-scan with frequencies of identified emissions including levels, correction factors, turn table
position, antenna polarisation and settings of measuring equipment is recorded.

Distance correction (extrapolation)
- When performing measurements on test distances other than defined in the rules, the results shall be
extrapolated to the specified distance by conservatively presuming that the field strength decays at 20
dB/decade of distance beyond the region A in m divided by 21 (i.e., A/21), using the measurement of a
single point at the radial angle that produces the maximum emission.
This correction is already included in the corresponding measurement plots.

Detailed requirements can be found in e.g. ANSI C63.4 / C63.26
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9.4 Radiated spurious emissions above 18 GHz

Test setup

The EUT is set up according to its intended use, as described in the user manual or as defined by the
manufacturer.

Additional equipment, cables, ... necessary for testing, are positioned like under normal OP eration.
EUT is powered on and set into OP eration.

Test distance depends on EUT size and test antenna size (farfield conditions shall be met).

Pre-scan

The test antenna is handheld and moved carefully over the EUT to cover the EUT’s whole sphere and for
different polarizations of the antenna.

Final measurement

Note

Significant emissions found during the pre-scan will be maximized, i.e. position and antenna orientation
causing the highest emissions with Peak and RMS detector

Final measurement will be performed with measuring equipment settings as defined in the applicable test
standards (e.g. ANSI C63.4 / C63.26).

Final plot showing measurement data, levels, frequency, measuring time, bandwidth, correction factor,
margin to the limit and limit is recorded.

In case of measurements with external harmonic mixers (e.g. above 50 GHz) special care is taken to
avoid possible overloading of the external mixer’s input.

As external harmonic mixers may generate false images, care is taken to ensure that any emission
measured by the spectrum analyzer is indeed radiated from the EUT and not internally generated by the
external harmonic mixer. Signal identification feature of spectrum analyzer is used to eliminate/reduce
images of the external harmonic mixer.

Distance correction (extrapolation)

When performing measurements on test distances other than defined in the rules, the results shall be

extrapolated to the specified distance by conservatively presuming that the field strength decays at 20
dB/decade of distance beyond the region A in m divided by 21 (i.e., A/21), using the measurement of a
single point at the radial angle that produces the maximum emission.

This correction is already included in the corresponding measurement plots.

Detailed requirements can be found in e.g. ANSI C63.4 / C63.26
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10 MEASUREMENT UNCERTAINTIES

Radio frequency <110 ppm
Radiated emission <+6dB
Temperature <+1°C
Humidity 5%
DC and low frequency voltages <+3%

The indicated expanded measurement uncertainty corresponds to the standard measurement uncertainty for the
measurement results multiplied by the coverage factor k = 2. It was determined in accordance with EA-4/01 m:2013.
The true value is located in the corresponding interval with a probability of 95 %.

End of Test Report
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