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1. Client information

Name: APTIV Services Deutschland GmbH
Address: Am Technologiepark 1
42119 Wuppertal, Germany
Name of contact: Ljiljana Trivic
Telephone: +49 2261 971415
Fax: +49 2261 72691
E-mail: Ljiljana.trivic@aptiv.com

2. Equipment under test (EUT)

2.1 ldentification of the EUT

FCA Body Computer Module for Automotive Passive Entry Passive

Equipment: Start (PEPS) Immobilizer RKE TPMS
Model: FI7
Brand name: APTIV
Serial no.: -/
Manufacturer: APTIV Services Hungary Kift.
Zanati ut 29/A
9700 Szombathely
Country of origin: Hungary

Power rating:

Highest frequency generated or used
in the device or on which the device

operates or tunes (MHz): 434 MHz
Date Sample Received: 30.01.2020
Tests were performed: 14.02.2020 — 19.02.2020

2.2 Additional information about the EUT:

The device includes a 433 MHz receiver, which will be authorized under the sDOC procedure.

To duplicate parts of this test report needs the written confirmation of the test laboratory.

The test results relate only to the above mentioned test sample(s).
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3. Description of the Equipment under test and test conditions

FCC-ID: LTQFI7

IC ID: 3659A-FI7

HVIN: C2-R1-CND4

Power: 12V = (8.0 V—16.0 V) powered via vehicle battery
Cables: DC: 195 cm

Approx. Size (I x w x h):

(19.5x13.5x7.0) cm

Test conditions:

The “FCA Body Computer Module for Automotive Passive Entry Passive
Start (PEPS) Immobilizer RKE TPMS — FI7” (= equipment under test —
EUT) is an immobilizier system for vehicular use and had been tested in
following modes:

(1) 125 kHz transmission for keyless entry function
(PEPS)

(2) 125 kHz transmission for passive start function
(Shared immobilizier, LF IMMO)

(3) 125 kHz transmission for Immobilizier function
(Standalone Immobilizier, ABIC IMMO)

(4) Receiving modulated 433.920 MHz signal

with maximum RF-output power in order to find the worst case.
During the tests the EUT was powered with 12 V DC.

Tests where performed with different antennas the table below show the
tested combination of antenna types and transmitter function.
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Function/involved Antenna Antenna Antenna Coil
antennas Type 1 Type 2 Type 3 Antenna
Mode 1
(PEPS) X X X -I-
Mode 2
(Shared immobilizer) X X -I- -I-
Mode 3
(Standalone
Immobilizer) -/- -/- -- X

Remarke: There is no simultaneous 125 KHz transmission of antenna 1, 2, 3 or
coil antenna in park mode or drive mode possible.

Additional information:

--

Operating frequencies:

Transmitter: 125 kHz Receiver: 433,92 MHz

Type of modulation:

K1D

Spurious Emissions: LF PEPS mode LF IMMO mode ABIC IMMO
radiated lowest margin to limit 37,27 dBpyV/m (8,73 dB) | 37,33 dBuV/m (8,67 dB) | 37,1dBpV/m (8,9 dB)
Environmental conditions during | Ambient temperature: 20 °C
tests: Relative humitity 40 %
Atmospheric pressure 965 mbar

Antenna Transmitter:

Model: Antenna Type 1
Antenna Type 2
Antenna Type 3
Coil Antenna

Type: [X] External
[ Internal (integrated, PCB antenna)
Antenna Receiver: Model: Printed PCB Antenna
Type: [ External

X Internal (integrated, PCB antenna)
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4. Performed measurements and results

The complete list of measurements required in e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C

& RSS-210 is given below.
Test requirements:
Standard: Standard: Test Method:
applicable: fulfilled:
Yes No | Yes | No
RSS-210 ANSI 63.10 AC Mains Conducted
issue 10 Section 6.2 Emissions
§ 15.207 RSS-Gen ] X ] ]
issue 5
RSS-210 | ANSI 63.10 Radiated Emissions
issue 10 Section 6.3 -
§15.209 RSS-Gen | 6.6 X 0| X0
issue 5
RSS-210 ANSI 63.10 Output Power of
issue 10 | Section 6.4 Fundamental Emissions
815.209 RSS-Gen X ] X ]
issue 5
RSS-210 | ANSI63.10 99% Power Bandwidth
issue 10 Section 6.9.3
- RSS-Gen 2 O X O
issue 5

All required / applicable tests according to the following standards were performed under

Ref-No. 20/01-0048.

- e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C with test Method according to ANSI C63.10-2013
- e-CFR data is current as of April 17, 2020

-RSS-210 issue 10 December 2019 Licence-Exempt Radio Apparatus: Category | Equipment

-RSS-Gen issue 5 March 2019 General Requirements for Compliance of Radio Apparatus

Remark: -/-
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5. AC Mains conducted emissions

Applied standards

-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.207 Conducted limits

-RSS-Gen issue 05 section 7.2

Test site
Not applicable

Test equipment and test set up
Not applicable

Detector function selection and bandwidth
Not applicable

Frequency range to be scanned
Not applicable

Test conditions and configuration of EUT
Not applicable

Requirements

Frequency Range Quasi-Peak Limits Average Limits
[MHZz] [dBuV] [dBuV]
0.15-0.5 66 to 56 Noel 56 to 46 Noel
0.5-5.0 56 46
5.0 - 30.0 60 50

Note 1: The level decreases linearly with the logarithm of the frequency

Measurement

The measurement is not applicable. The EUT is powered via vehicle battery.




; TESTED Test report no.:
BSTC b\ dtRvany 20/01-0048-A Page 7 of 54 pages

6. Radiated emission measurements

Test site
Measurement of radiated emissions from EUT was made in the semi-anechoic chamber
SAC3 (DC to 40 GHz) located in the test facility.

Test equipment and test set up
Test equipment used for radiated measurements as given in clause Test equipment of this report.
Test setup used for radiated measurements as given in clause Test Setups of this report.

Detector function selection and bandwidth
In radiated emissions measurement, an EMI test receiver with CISPR detectors was used.

Frequency range Resolution Bandwidth
9KHz — 150kHz (Quasi Peak & Average* Detector) 200Hz
150KHz — 30MHz (Quasi Peak & Average* Detector) 9kHz

30MHz — 1GHz (Quasi Peak Detector) 120kHz

Above 1GHz (Peak & Average Detector) 1MHz

*Average Detector only in specified frequency range.

Antennas

Measurements were made using a calibrated loop antenna in the range 9 kHz — 30 MHz, as well as a
calibrated bilog antenna in the range of 30 to 1000 MHz to determine the emission characteristics of the
EUT. Measurements were also made for both horizontal and vertical polarization in a SAC .

The horizontal distance between the receiving antenna and the EUT was 3 meters.

In the range of 1 GHz to 26 GHz measurements were made using a calibrated horn antenna to determine
the emission characteristics of the EUT. Measurements were also made for both horizontal and vertical
polarization in a SAC with floor absorbers. The horizontal distance between the receiving antenna and the
EUT was 3 meters.

Frequency range to be scanned
For radiated emissions measurements, the spectrum in the range of 9kHz MHz to 7 GHz was investigated as
the highest used frequency in the EUT is 433,92 MHz.

Test conditions and configuration of EUT
The EUT was configured and operated with conditions as mentioned under “Test conditions” in clause 3.

During test the EUT was operated as specified in the technical intstruction of the EUT. For frequencies below
1000 MHz the EUT was placed on a 80 cm and for frequencies above 1000 MHz the EUT was placed on a
150 cm high non metallic table placed on the turntable. The EUT was rotated and the antenna height was
varied between 1 m to 4 m to find the maximum RF energy generated from EUT. The procedure according to
ANSI C63.10:2013 is used and all modes are investigated by operating the EUT in a range of typical modes
of operation, with typical cable positions, and with a typical system equipment configuration and
arrangement. For each mode of operation, cable manipulation are performed within the range of likely
configurations. The highest values measured are shown in the table below.
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Remarks:

-Correction factor included antenna factor and cable attenuation.

Applied standards

-e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits
-RSS-Gen issue 05 section 8.9

Requirements:

acc. e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits

Limits Limits Limits Limits Test distance
Frequency MHz [MV/m] [dBuVim] [MV/m] [dBuVim] [m]
Quasi-peak Quasi-peak Average Average
0.009 — 0.090 -/- -/- 2400/F (kHz) 48.5 — 28.5 300
0.090 - 0.110 2400/F (kHz) 28.5 - 26.8 -/- -/- 300
0.110-0.490 -/- -/- 2400/F (kHz) 26.8-13.8 300
0.490 - 1.705 24000/F (kHz) 33.8-23.0 -/- -/- 30
1.705 - 30.0 30 29.5 -/- -/- 30
acc. RSS-Gen issue 05 section 8.9
Limits Limits Limits Limits .
Frequency MHz [uA/m] [dBuA/m] [MA/M] [dBuA/m] Test ‘[J'rf]tance
Quasi-peak Quasi-peak Average Average
0.009 — 0.090 -/- -/- 6.37/F (kHz) -3.0--23.0 300
0.090-0.110 6.37/F (kHz) -23.0--24.7 -/- -/- 300
0.110 - 0.490 -/- -/- 63.7/F (kHz) -24.7 - -37.7 300
0.490 - 1.705 63.7/F (kHz) -17.7 - -28.5 -/- -/- 30
1.705 - 30.0 0.08 -22 -/- -/- 30

acc. e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits

and RSS-Gen issue 05 section 8.9

Limits Limits Limits Limits Test distance
Frequency MHz [MV/m] [dBuVim] [MV/m] [dBuV/m] [m]
Quasi-peak Quasi-peak Average Average

30 - 88 100 40 -/- -/- 3

88 - 216 150 43.5 -/- -/- 3

216 - 960 200 46 -/- -/- 3

960 - 1000 500 54 -/- -/- 3
Above 1000 -/- -/- 500 54 3

Measurements

The Measurement was performed on: 14.02.2020 - 19.02.2020

Result 9 kHz — 30 MHz

In the frequency range 9 kHz — 30 MHz the EUT had been scanned in a distance of 3 m and the
Limit were corrected to the test distance of 3 m using a factor with 40 dB/decade acc. to § 15.31 (f)(2).

Only the worst case of the X,Y and Z axis measurement is documented in this report.
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IT 3/4 -
IN GERMANY Interference radiation (9kHz — 30MHz) STC

acc.FCC Subpart C § 15.209

Ref -No.:

Product:
Sample:
Date:
Operator:

Remarks:

20/01-0048

Transmitting/Receiving System

01

19.02.2020

BI pass fail

Input Voltage System: 12V/DC (modulated signal) Result: [ ]

Operation mode: Tx (125kHz / PEPS); ANTENNA 1

Position Y (9kHz - 150kHz)

Receiver | l? I

RBW (QPK) 200 Hz ™MT ls EMCO-6502-E-Feld, TDF
Input 1 OC  Att 10 d& Preamp OFF Step TD Scan
Scan @10P Max
10 HHenit Check . PASS ! . . 100 kHz
|| ine FCC-9KH7 - 30MHz 3m PASS ! : :
| 130 depv/m : :
FCC-9KHZ - 30MHz_3m.LIN .
120 dByv/m —— -
TTTT— 1
110 deyvym e
100 dBpw/m
o0 dBpv/m
80 dBpv/m
70 dBpv/m /J \
60 dBuv/m
[/\1! \vn\
Start 9.0 kHz I I I I Stop 150.0 kHz
Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBuV/m] to Limit [dBpV/m]
[dB]
0,1251 89,1 -16,5 105,7 pass
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TESTED IT 3/4
I IN GERMANY Interference radiation (9kHz — 30MHz) STC

acc. FCC Subpart C § 15.209

Ref -No - 20/01-0048
Operation mode: Tx (125kHz / PEPS); ANTENNA 1

Position Y (150kHz — 30MHz)

Receiver

RBW (QPK) 9 kHz MT 1s EMCO-6502-E-Feld. TDF
Input 1L DC  Att 10 dé  Preamp OFF Step TD Scan
Scan @10P Max

Limit Check | | | 1 MHRASS | | |10 MHz
i PG s oy | pass -
LU BB Sy ! + t

a0 dBpv/m—: : ii

80 dBuv/m . . ‘

R

60 dBuv/m

40 dBpv/m

30 dBpv/m

20 dBuv/m w AM\‘
Start 150.0 kHZ I I I I . I I St\l;:lj\;m

Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpVm] to Limit [dBuVv/m]
[dB]

150kHz-
30MHz - >20 - pass
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TESTED IT 3/4 —
I IN GERMANY Interference radiation (9kHz — 30MHz) STC
acc.FCC Subpart C § 15.209
Ref-No.: 20/01-0048

Operation mode: Tx (125kHz / PEPS), ANTENNA 2

Position Y (9kHz - 150kHz)

Receiver | lﬁ'f I
RBW (QPK) 200 Hz MT 1s EMCO-6502-E-Feld, TDF
Input L DC Attt 10 dB Preamp OFF Step TD Scan
Scan @10QP Max
10 HHenit Check ! PASS | 100 kHz
|| ine FCC-9KHT - 30MHz 3 PASS |
| 130 dBpv/m : :
FCC-OKHZ - 30MHz 3m.LIN
| } :
120 dBpv/m : — I
‘ 1 T 1
llu‘dBqu ———
100 dBpvfm
an r‘IFuN;"m
80 C‘IBUWm
70 TBqu /A \
60 dBpv/m .
M 5 ; ‘ﬁl! \Vﬂ\
Start 9.0 kHz I I — Stop 150.0 kHz
Position: Y
Detector
QP
Frequ. Level Margin | Limit Result
[MHz] [dBuV/im] | to Limit [dBpVim]
[dB]
0,1251 91,7 -14,0 105,7 pass
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TESTED IT 3/4 —
I IN GERMANY Interference radiation (9kHz — 30MHz) STC
acc.FCC Subpart C § 15.209
Ref-No.: 20/01-0048

Operation mode: Tx (125kHz / PEPS); ANTENNA 2

Position Y (150kHz — 30MHz)

Receiver |

Input 1 DC Attt

RBW [QPK) O kHz MT 1s

10 dB  Preamp OFF Step TO Scan

EMCO-5502-E-Feld. TDF

Scan @10P Max

Limit Check

oo GG FEGRKHL Y 0MHz: 3

1 MHPASS
PASS

{10 MHz

LU OBpvHR

o0 dBpv/m

80 dBpv/m

70 dBuv/m

60 dBuv/mA
%&wﬂ

40 dBpv/m

30 dBpv/m

20 deuv/m

ik Start 150.0 kHz

Stop 30.0 MHz

Position: Y

Detector
QP

Level
[dBpV/m]

Frequ.
[MHz]

Limit
[dBpVim]

Margin Result
to Limit
[dB]

150kHz-
30MHz -

>20 -I- pass
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BTESTED
IN GERMANY

Interference radiation (9kHz — 30MHz)
acc.FCC Subpart C § 15.209

IT 3/4

HESTC

Ref-No.:

20/01-0048
Operation mode: Tx (125kHz / PEPS); ANTENNA 3

Position Y (9kHz - 150kHz)

Receiver | [T]
RBW (QPK) 200 Hz ™MT ls EMCO-6502-E-Feld, TDF
Input 1 DC  Att 10 dé  Preamp OFF Step TD Scan
Scan @ 10P Max
10 HHeit Check ! PASS ! 100 kHz
|LinE= FCC-9KHZ - 30MHz 3m PASS | :
130 dBpv/m } } }
FCC-OKHZ - 30MHz_3m.LIN : :
120 depifm e—
—T——, '
T —
110 dBuv/m : o
TTT—
100 dBpsm
90 dBuv/m
20 dBuv/m
70 dBpvim / \
60 dBpvV/m : : : , ﬂ
- 5 5 5 AL_TiA
— L
F E ; E N {\
Start 9.0 kHz Stop 150.0 kHz
Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpvim] | to Limit [dBpV/im]
[dB]
0,1251 89,3 -16,4 105,7 pass
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| TESTED IT 3/4 —
IN GERMANY Interference radiation (9kHz — 30MHz) STC
acc.FCC Subpart C § 15.209
Ref -No.: 20/01-0048

Operation mode: Tx (125kHz / PEPS); ANTENNA 3

Position Y (150kHz — 30MHz)

Receiver |

RBW [(QPK) O kHz ™MT
Input 1 OC  Att

1ls

10 d& Preamp COFF

Step TD Scan

EMCO-6502-E-Feld. TDF

Scan @10QP Max

Limit Check ! 1 MHPASS 10 MHz
o ding I—(:':S-"l”;(I%H'I:.LEJF]f"I; ::uﬁ. ¢ | pass :
LU aBpvym : :
i N
—
a0 dBuv/m
80 dBpvym ; ;
70 dBpvym s
0 dBl.N,-‘m"\
S0 deyv/
40 dBpvm
30 dBpv/m — : :
20 dBpv/m T h-
Rl Ly
Start 150.0 kHZ Stop 30.0 MHz
Position: Y
Detector
QP
Frequ. Level Margin Limit Resuit
[MHz] [dBuV/m] to Limit [dBpV/im]
[dB]
150kHz-
30MHz 4 =20 4 pass
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TESTED IT 3/4
I IN GERMANY Interference radiation (9kHz — 30MHz) STC

acc.FCC Subpart C § 15.209

Ref-No- 20/01-0048
Operation mode: Tx (125kHz / LF IMMO); ANTENNA 1

Position Y (9kHz - 150kHz)

Receiver | e |

RBW {QPK) 200 Hz M™MT 1= EMCO-6502-E-Feld. TOF
Input 1 OC  Att 10 dB&  Preamp OFF 8tep TD Scan
Scan @10P Max
10 HHanit Check [ PASS | 1 H 100 kHz
|LinB FCC-9KHZ - 30MHz 3m PASS | : :
130 dBpv/m - - ¥
FCC-9KHZ - 30MHz 3m.LIN !
| T ;
120 depv/m .
| | —
110 depvym T -
1DD‘dB|.|Wrn
90 dBpv/m
20 c‘IBI.IWm
70 TBI.N,I’I‘I‘I
60 TBI.M’I‘H
TF i U | 5 L J I
Start 9.0 kHz Stop 150.0 kHz
Position: Y
Detector
QP
Frequ. Level Margin | Limit Result
[MHz] [dBpvim] | to Limit [dBuVim]
[dB]

0,1251 89,1 -16,5 105,7 pass
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TESTED IT 3/4
I IN GERMANY Interference radiation (9kHz — 30MHz) STC

acc.FCC Subpart C § 15.209

Ref -No .- 20/01-0048
Operation mode: Tx (125kHz / LF IMMO); ANTENNA 1

Position Y (150kHz — 30MHz)

Receiver

RBW (QPK) 9 kHz ™MT 1s EMCO-6502-E-Feld. TDF
Input 1 DT Att 10 dé Preamp OFF Step TD Scan
Scan @10QP Max

Limit Check ! ! ! 1 MHPASS ! ! 10 MHz
roc NS FEGAKHE fpunziom .+ | pass e
LUU OB : : :

—

)

90 B/ =i : \

80 dBuv/m r T |I

70 dBp/m

30 dBpvim

! P Lo : ! 1\ h“
20 dBpv/m At {
1 1 | IR TN
Start 150.0 kHz . I . I . . I Stop 30.0 MHz
Position: Y
Detector
QP

Frequ. Level Margin Limit Result
[MHz] [dBpV/im] to Limit [dBpv/m]

[dB]

150kHz-
30MHz -~ >20 - pass
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TESTED IT 3/4
I IN GERMANY Interference radiation (9kHz — 30MHz) STC
acc.FCC Subpart C § 15.209
Ref-No.: 20/01-0048

Operation mode: Tx (125kHz / LF IMMO); ANTENNA 2

Position Y (9kHz - 150kHz)

Input 1 DC

Receiver |

RBW (QPK) 200 Hz
10 dB Preamp OFF Step TD Scan

Att

™MT ls

EMCO-6502-E-Feld, TOF

Scan @10P Max

10 HHmit Check
|Line FCC-9KHZ - 30MHz 3m

PAS

5

PASS!

100 kHz

| 130 dBuv/m

FCC-9KHZ - 30MHz_3m.LIN

|
120 depv/m

110 dByi/m

100 depv/m

o0 depvim

80 dBuv/m

70 dBpvim

60 depv/m

L

THREIN

Start 9.0 kHz

Stop 150.0 kHz

Position: Y

Detector
QF

Frequ.
[MHz]

Level
[dBuV/m]

Margin
to Limit
[dB]

Limit
[dBuV/m]

Resuit

0,1251

91,7

-14.0

1058,7

pass
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TESTED IT 3/4 -
I IN GERMANY Interference radiation (9kHz — 30MHz) STC
acc.FCC Subpart C § 15.209
Ref-No_: 20/01-0048

Operation mode: Tx (125kHz / LF IMMO); ANTENNA 2

Position Y (150kHz — 30MHz)

Receiver

Input 1 DC

RBW (QPK) 9 kHz

Att

MT

1ls

EMCO-6502-E-Feld. TDF

10 d&  Preamp OFF Step TD Scan

Scan @10P Max

Limit Check
o ine FGg

9KHZ - 30MHz: 3
H: m LI 1

1 MHFASS
i | pass

5 10 MHz

90 dBuv/m

LU OBUVHR—

i

80 dBuvim

70 dBpv/m

60 dBpvy/m

40 dBpv/m

dBIJVil'ST \

'

il e,
+ 1
'

30 dBpv/m

20 dBpv/m

|

-

my

Start 150.0 kHz

Stop 30.0 MHz

Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpVv/m] to Limit [dBpVim]
[dB]
150kHz-
30MHz - >20 - pass
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B TESTED IT 3/4

IN GERMANY Interference radiation (9kHz — 30MHz)
acc.FCC Subpart C § 15.209

BESTC

Ref-No: 20/01-0048
Operation mode: Tx {(125kHz / ABIC IMMO); Coil Antenna

Position Y (9kHz - 150kHz)

Receiver

RBW (QPK) 200 Hz M™T 1s EMCO-6502-E-Feld, TOF
Input 1 OC Attt 10 d& Preamp OFF Step TD Scan
Scan @10P Max
10 KHenit Check . PASS ! ! 100 kHz
||_ine FCC-9KHZ - 30MHz 3 PASS| E
130 depvim : :
:ZC—l'I—-—Z—EI\-ﬂHz__Em.LI'. ;
120 dBuim : - :
| : T
110 depvim - ——]
.

100 dBpsdm

70 depvim

60 dBpv/m

150kHz - >20 - pass

Start 9.0 kHz Stop 150.0 kHz
Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpVWim] to Limit [dBpVim]
[dB]
9kHz-
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TESTED IT 3/4 —
I IN GERMANY Interference radiation (9kHz — 30MHz) STC

acc.FCC Subpart C § 15.209

Ref.-No.: 20/01-0048
Operation mode: Tx (125kHz / ABIC IMMO); Coil Antenna

Position Y (150kHz — 30MHz)

Receiver

RBW (QPK) 9 kHz MT 1s EMCO-6502-E-Feld. TOF
Input 1 DC_ Att 10 d8_ Preamp OFF _Step TD Scan
Scan @ 1QP Max

Limit Check | | | 1 MHEBASS H | Co10 MMz
oo NS FERAKE Pz am | | | pass e
UL QB VR T t +
|

: nt
a0 dBpv/m— : i
80 dByv/m— i
T Y S

60 dBuvV/m

0 dBpv/m

40 dBpv/m

IR B

20 dBuv/m ! i i | i : WHMLM 1!"%” L\ll‘l A
: L : : : : : i

! ! ! ! ! ! ! [ b b J‘“
Start 150.0 kHz Stop 30.0 MHz
Position: Y
Detector
QP

Frequ. Level Margin Limit Resuit
[MHz] [dBuVim] to Limit [dBpvim]

[dB]

150KHz-
30MHz -1 >20 - pass
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TESTED IT 3/4
I IN GERMANY Interference radiation (9kHz — 30MHz) STC

acc.FCC Subpart C § 15.209

Ref-No.: 20/01-0048
Operation mode: Rx (433,920MHz)

Position Y (9kHz - 150kHz)

Receiver | by I
RBW (QPK) 200 Hz ™MT 1s EMCO-6502-E-Feld. TDF

Input 1 DC At 10 d& Preamp OFF Step TD Scan

Scan @10P Max

10 KHenit Check ! PASS ! ! ! 100 kHz

|Line FCC-9KHZ - 30MHz 3m PASS | : :

130 dBpv/m ' '
"_l_,-‘:'—.’_'-:_\-']Hg'___'lll.L:'. | |

120 depv/m —_ :

T T—— 1
i
110 dBuV/m ; o
. TT——
100 dBpvim
90 dBpv/m
B0 dBpv/m
70 dBpv/m
60 dBpv/m
Start 9.0 kHz I I I I Stop 150.0 kHz
Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpV/m] to Limit [dBuV/m]
[dB]
OkHz -
150kHz - >20 -- pass
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BTESTED

IT 3/4

IN GERMANY Interference radiation (9kHz — 30MHz)

acc.FCC Subpart C § 15.209

HSTC

Ref -No- 20/01-0048
Operation mode: Rx (433,920MHz)

Position Y (150kHz — 30MHz)

Receiver | e |
RBW (QPK} 9 kHz M™MT ls EMCO-6502-E-Fald. TDF
Input 1 DC Attt 10 dB_ Preamp OFF Step TD Scan
Scan @1QP Max
Limit Check ! ! ! 1 MHPASS 10 MHz
poc 4iNS FSSATIHE, fjprame o ¢ ¢ | Paso |
LUU OBpVR=— : ; :
[
! P
a0 dBpv/m : . i
80 dByV/m—; ‘ ,
70 iyt
60 dBuv/m . !
50 dBpv/m — f :
40 dByv/m— — \\ g 5
. dB"me | | | | | \
Start 150.0 kHz Stop 30.0 MHz
Position: Y
Detector
QP
Frequ. Level Margin Limit Result
[MHz] [dBpV/m] to Limit [dBpV/m]
[dB]
150kHz-
30MHz - =20 - pass
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Summery result for frequency range 9 kHz - 30 MHz to show combliance with RSS-Gen limits:

Freq M%ijﬁ;ed Convgrsi_on to Limit Margin
: @ & magnetic fieldNete1 @ 3m Result
Function [MHz] [dBuVv/m] [dBuA/m] [MA/m] [dBpA/m] [MA/m] [dB]
Mode 1 (PEPS)
Antenna
Type 1 0,1251 89,1 37,6 75,86 54.2 512,86 16,6 pass
AT”te””a 0,1251 91,7 40,2 102,33 54.2 512,86 14,0 pass
ype 2
Antenna 0,1251 89,3 37,8 77,62 54.2 512,86 16,4 pass
Type 3
Mode 2 (Shared immobilizer)
Antenna
Type 1 0,1251 89,1 37,6 75,86 54.2 512,86 16,6 pass
Antenna
Type 2 0,1251 91,7 40,2 77,62 54.2 512,86 16,4 pass
Mode 3 (Standalone Immobilizer)
0.009 — 77 -
0.490 < 86,8 <223 -/- 423 -/- >20 pass
. 0.490 — 22.3 -
Coil Antenna 1.705 <83,0 <-8,5 -/- 1.5 -/- >20 pass
1.705 - 30 <89,5 <-2,0 -/- 18 -/- >20 pass

Note 1: Converstion E-field to H-Field:
- x [dBuV/m] = 51.5 =y [dBpA/m]
Converstion [dBpA/m] in [uA/m]
- 10~ (y [dBpA/m] / 20) = z [uA/m]
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Result 30 MHz — 1000 MHz

Operation Mode No.: 1. 125 kHz transmission for keyless entry function (PEPS) Antenna 1
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Operation Mode No.: 1. 125 kHz transmission for keyless entry function (PEPS) Antenna 2
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Operation Mode No.: 1. 125 kHz transmission for keyless entry function (PEPS) Antenna 3
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Operation Mode No.: 2. 125 kHz transmission for passiv start function (LF IMMO) Antenna 1

w/Angp
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TESTED
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Operation Mode No.: 2. 125 kHz transmission for passiv start function (LF IMMO) Antenna 2
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Operation Mode No.: 3. 125 kHz transmission for Immobilisier function (ABIC IMMO) Coil Antenna
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Operation Mode No.: 4. Receiving mode 433,92 MHz

8 lJolruadn

0202 Gad ¥l aieq

1o slodwes

WILSAS- J3H/ - SNyYL  (A3NA0JY
BrO0-T0/02 TON-" 43y

ZHW COOL - ZHW OFE ucllelbey 8luadejJdaldl

9/G 1T

w/Ango

aont [ZHW] 4 006G ORE a0e 0G1 oot 08 09 0% ov 0t
0t
IN3WIIONT 105
Q3LNMOT LON NOISSIWI SHY3IW ANY 41 - = ON
U gp PP 9E vz so@ g
U o 65 9E ¥0 bOG
U ar =TS FrTEG
] =1 S0 LE V.Wmm lI.I..I\.. Om
H f=1-3 FeE LE 95 T 956 l.ﬁ_-\l
~ QP £E T SE rr T GEH ..\ll-
A or £9°9E © 016 ul
A ap 98 9E R O26 OF
A or 896°9E 81 LES |
A or P11 iE ET BPS ]
AL WAANDD WSANAD [ Z2HW]
- 1o JTwil] palsal "bauy Om
puncy S3UTOC 1SaUBTLy B8un g sEelD2 pod
09
. [BluOZTJdOy BUUS]UB
174
000t [ZHW] } 00g8 00E 0ce 0GF 001 08 03 0G 14 cmoﬁ
Bland unissauddns T4y J GN
WE BIUEIRIP 35T
—— CE
.‘\1‘\
T or
ZHWD2E CCy ¥H I
:epow Butyesadp
0s
g} SE=E12 DO
J0/AZT WILSAS F9¥LIDA INGNI 05
15795 palosuung H
e [EOT1J8A BUUB]UR .
SASI Z2JEMUIS 9§ BpUDH
quswdinbs g3
usg-g5SYy / 502 'Gl§ 204 "ooe

Howg Auvewssg ]G



‘ TESTED
BESTC g IN GERMANY

Test report no.:
20/01-0048-A

Page 31 of 54 pages

The six highest emissions for each polarization (H/V) in the frequency range
30 MHz — 1000 MHz are as following:

Frequency Detector Antenna Radiated Radiated Limit Limit Result
[MHZz] polarization emission emission [dBuV/m] [UV/m]
[dBuV/m] [1uV/m] (3m) (3m)

(1) (2) (3) (4) (5) (6) (7) (8)
955,92 QP Y, 37,33 73,54 46.00 200 Pass
951,16 QP \% 37,27 73,03 46.00 200 Pass
947,72 QP Y, 37,23 72,69 46.00 200 Pass
954,36 QP \Y, 37,20 72,44 46.00 200 Pass
955,08 QP Y, 37,18 72,28 46.00 200 Pass
948,56 QP Y, 37,13 71,86 46.00 200 Pass
953,52 QP H 37,29 73,20 46.00 200 Pass
937,16 QP H 37,19 72,36 46.00 200 Pass
943,92 QP H 37,16 72,11 46.00 200 Pass
949,12 QP H 37,16 72,11 46.00 200 Pass
953,64 QP H 37,14 71,94 46.00 200 Pass
953,28 QP H 37,13 71,86 46.00 200 Pass

(1) =testfrequency
(2) =used detector - quasi peak (QP), peak (PK), average (AV)
(8) = polarization of the test antenna (Horizontal/Vertical)
(4) =Reading of test receiver + coversaion factor

(5) =10 " ((Radiated emission [dBuV/m] (5))/20)

(6) =relevant limitin dBuVv/m
(7) =relevant limitin pvV/m

(8) = comparison between Limit [dBuV/m] (6) and Radiated emission [dBuV/m] (4)
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Result 1 GHz -7 GHz

All emissions in the frequency range 1 GHz - 7 GHz are at least 20 dB below the relevant limit.
Representative one plot for each operation mode and each polarisation was add in this report.

Operation Mode No.: 1. 125 kHz transmission for keyless entry function (PEPS)

|TESTED IT 5/6 STC
IN GERMANY Interference radiation .&E.
acc. to FCC § 15.209 / RSS-Gen
Ref.-No.: 20/01-0048
Product: Transmitting/Receiving System
Sample: 01
Date: 19.02.2020
Operator: Bl pass  fail
Remarks: Input Voltage System: 12V/DC (modulated signal) Result:  [X] L]

Operation mode: Tx 125kHz (PEPS ANT1)

Receiver

RBW (EMI) 1 MHz MT 1s
Input 1 4C  Att 0dé Preamp OFF Step TD Scan

ITE6-1-6GHz. TDF

Scan @1Av Max@2Pk Max

Limit Check PASS
Line IT56-1-7GH7-AY-FCC-Class B PASS
L L T B e o e e e

80 dBpv/m

ass B.LIN

[T56-1-7GHZ
FU LBUYAII

60 dBuvym

[TS6 GHZ-AW-FCC-Class B.LIN

DU LD

gl

40 depvim S et

..30 dBIJVJ'rm Mw

20 dBpv/m

10 dBpv/m

Start 1.0 GHz

Stop 7.0 GHz

Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/im] to Limit [dBpV/m] [GHz] [dBpV/m] to Limit | [dBpV/im]
[dB] [dB]

1-7 /- =20 54 pass 1-7 - =20 T4 pass
pass pass
pass pass
pass pass
pass pass
pass pass
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TESTED IT 5/6
I IN GERMANY Interference radiation STC

acc. to FCC § 15.209 / RS5-Gen

Ref-No.: 20/01-0048
Operation mode: Tx 125kHz (PEPS ANT1)

(=)

Receiver

RBW (EMI} 1 MHz MT 1= IT56-1-6GHz. TDF
Input 1 AC  Att 0 dB Preamp OFF Step TD Scan
Scan @ lav Max@2Pk Max

Limit Check PASS
Line IT56-1-7GHZ-AV-FCG-Class B PASS
a0 dBuwind 6135 b
80 dBpvim
(TS6-1-7GHZ-PEA =l B.LIN
SO UBRVAI
60 dBpvim

[T56-1-7GHZ-8-FCC-Class B.LIM
U uBpvA

, 1 ah e AT
40 dBpv/m T s st o
...,-,.__,h\-. S, -ﬂ-\',l'l.\.r""*'-'ll" A e W
30 dBpv/m —
20 dBpvim
10 dBuv/m
| F
Start 1.0 GHz Stop 7.0 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBuV/m] to Limit [dBpv/m] [GHz] [dBuVim] | to Limit | [dBuVim]
[dB] [dB]
1-7 -/- =20 54 pass 1-7 -I- =20 74 pass
pass
pass
pass
pass

pass
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Operation Mode No.: 2. 125 kHz transmission for passiv start function (LF IMMO)

TESTED IT 5/6 —
I IN GERMANY Interference radiation STC
acc. to FCC § 15.209 / RSS-Gen
Ref-No.: 20/01-0048

Operation mode: Tx 125kHz (LF IMMO ANT1)

Receiver

(=)

1¢

RBW (EMI) 1 MHz MT

ITEE-1-6GHZ. TDF

Input 1 AC  Att 0dB  Preamp OFF 8tep TD Scan
Scan @1Av Max@2Pk Max
Limit Check PASS

Line IT56-1-7GHI-AV-FCC-Class B PASS

Q0 B = A = = AR L

80 dBpvim

SHZI-PEAK-FCC=-Class B.LIN

RORTETTI

60 dBpv/m

[ FGHZ -AN-F Cle

ITS6-1 1M
U LBV

e L
40 dBpv/m T
" {"'. H ) g AN ol
T dot L iAW e
30 dBpv/m PRI o Lo
B Y i
20 depvim
10 dBpv/m
TF
Start 1.0 GHz Stop 7.0 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpvim] to Limit [dBuvim] [GHz] [dBuVim] | to Limit | [dBpV/m]
[dB] [dB]

1-7 - >20 54 pass 1-T -I- >20 74 pass
pass pass
pass pass
pass pass
pass pass
pass pass
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TESTED IT 5/6 —
I IN GERMANY Interference radiation STC
acc. to FCC § 15.209 / RSS-Gen
Ref-No.: 20/01-0048

Operation mode: Tx 125kHz (LF IMMO ANT1)

Receiver

=)

RBW (EMI) 1 MHz MT ls
Input 1 AC  Att 0 de Preamp OFF Step TD Scan

ITEE-1-6GHz.TDF

Scan @lav Max@2Pk Max

Limit Check PASS
Line ITS6-1-7CHI-AV-FCC-Class B PASS
90 dahwni'rl:l: 12 NEAK T ) AQ LA OO

80 dBpv/m

G=1=-7GHZ-PEAK-FCC=Class B.LIN

RO

60 dBpv/m

ITS6-1-7GHZ-AY
:u'uuuvl,rlu

40 dbpv/m A

36}1 E-lJ'&-",lr m

e e

20 dBpv/m

10 dBpv/m

Start 1.0 GHz

Stop 7.0 GHz

Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpVim] to Limit [dBpVim] [GHz] [dBuV/m] | to Limit | [dBpV/m]
[dB] [dB]
1-T7 /- >20 54 pass 1-7 -~ =20 74 pass
pass
pass
pass
pass
pass
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Operation Mode No.: 3. 125 kHz transmission for Immobilisier function (ABIC IMMO) Coil Antenna

TESTED IT 5/6 —
I IN GERMANY Interference radiation STC
acc. to FCC § 15.209 / RSS-Gen
Ref -No.- 20/01-0048

Operation mode: Tx 125kHz (ABIC IMMO Coil Antenna)

Receiver

=]

RBW (EMI) 1 MHz ™MT 1= ITES-1-6GHz.TDF
Input 1 AC  Att 0dé Preamp OFF Step TD Scan
Scan @1lAv Max@2Pk Max
Limit Check PASS
Line IT56-1-7GHI-AY-RCC-Class B PASS
90 dBiwniFse—t—toHE—PEAR-FGo-GEAS—\WAES

80 dBuv/m

TSt
fu

1=1=7GEHZ-PEA
[RI=TRRNr ]|

60 dBuv/m

ITSG6-1-7GHZ-AY-FCC-Class l:‘-.L:'-.
U LBV

,,,,,

40 dBpv/m

30 dBuv/m

20 dBuv/m

10 dBuv/m

Start 1.0 GHz Stop 7.0 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpVim] to Limit [dBuV/m] [GHz] [dBuVim] to Limit | [dBuV/m]
[dB] [dB]

1-7 /- =20 54 pass 1-7 -~ =20 T4 pass
pass pass
pass pass
pass pass
pass pass
pass pass
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IN GERMANY 20/01-0048-A
TESTED IT 5/6 —
I IN GERMANY Interference radiation STC
acc. to FCC § 15.209 / RSS5-Gen
Ref.-No.: 20/01-0048

Operation mode: Tx 125kHz (ABIC IMMO Coil Antenna)

® o
Receiver A |
RBW (EMI) 1 MHz MT 1s ITEG-1-6GHz.TDF
Input 1 AC Att 0de Preamp OFF Step TD Scan
Scan @1lAv Max@ZPk Maw
Limit Check PASS
Line IT56-1-7GHZ-AY-FCC-Class B PASS
90 dB”u}imlll 1 IO LI N AL iy ] Jui_: Il_'g'_' »
80 dBpvim
[TS56-1-7oHZ-PEAK-FCI B.LIMN
S0 LUDUSILIL
60 dBuV/m
ITS6-1-7GHZ-aV-FCC-Class B.LI
U BV Ay B, e
e
40 dBI.N',"m o Y e =
Akt 1, M
30 dBpvim
20 dBpvim
10 dBuvm
I'F
Start 1.0 GHz Stop 7.0 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpV/m] to Limit [dBpV/m] [GHZ] [dBpuVim] | to Limit | [dBpV/m]
[dB] [dB]
1-7 -- =20 o4 pass 1-7 - =20 74 pass
pass
pass
pass
pass
pass
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Operation Mode No.: 4. Receiving mode 433,92 MHz

| TESTED IT 5/6
IN GERMANY Interference radiation
acc. to FCC § 15.209 / RSS-Gen

BESTC

Ref-No.: 20/01-0048
Operation mode: Rx 433, 920MHz

Receiver

=]

RBW (EMI) 1 MHz MT ls IT56-1-6GHz. TDF
Input 1 AC  Att 0 dé Preamp OFF Step TD Scan

Scan @ Llav Maz@2Pk Max

Limit) Check PASS
Line [Ta6-1-7GHZI-AY-FCC-Class B PASS

ag dBLru}gm_;n!F e T X W e S aT = W P a Bl B L 2 e W W el

80 dBuv/rm

IT56-1-7GHZ-PEAK-FCC-Class B.LIN

| U LBV

60 dBpv/m

2-AFCC-Class BLIN

[T96-1-7GH
U UBPYS I

40 dBuv/m S V.Y, o

il P

30 dBpv/m

20 dBpv/m

10 dBp/m

Start 1.0 GHz Stop 7.0 GHz
Polarisation: V
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. | Level Margin | Limit Result
[GHz] [dBpv/m] to Limit [dBpVim] [GHz] [dBpV/im] | to Limit | [dBuVim]
[dB] [dB]

1-7 - >20 54 pass 1.7 - >20 74 pass
pass pass
pass pass
pass pass
pass pass
pass pass
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TESTED IT 5/6 .
I IN GERMANY Interference radiation STC

acc. to FCC § 15.209 / RSS-Gen

Ref-No.: 20/01-0048
Operation mode: RX 433,920MHz

Receiver o I

RBW (EMI) 1 MHz MT 1= ITE6-1-6GHzZ. TOF
Input 1 AC  Att 0 dB Preamp OFF Step TD Scan
Scan @1lAv Max@2Pk Max
Limit Check PASS
Line IT56-1-7GHI-AY-FCC-Class B PASS
90 dBuvEnk T
80 dBpv/m
[TS6-1-7GHZ-PEAK-FCC-Class B.LIN
SO LB
60 dBpv/m
[TS6-1-7GHZ-AM-FCC-Class B LIN .
DU LD o T
40 depv/m — Y i
fin A oo L | w
30 dBpv/m [
20 dBpv/m
10 dBuv/m
T
Start 1.0 GHz Stop 7.0 GHz
Polarisation: H
Detector Detector
Average Peak
Frequ. Level Margin Limit Result Frequ. Level Margin | Limit Result
[GHz] [dBpVim] to Limit [dBpVim] [GHz] [dBpVim] to Limit | [dBpvim]
[dB] [dB]
1-7 -f- >20 54 pass 1-7 -I- >20 74 pass
pass
pass
pass
pass
pass
Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the Radiated Emissions.
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7. Output Power of Fundamental Emission

Applied standards

e-CFR Title 47 Chapter | Subchapter A Part 15 Subpart C, § 15.209 Radiated emission limits

RSS-210 Issue 10 section 5
RSS-Gen issue 05 section 7.3

Test equipment and test set up
Test equipment used for radiated measurements as given in clause Test equipment of this report.

Test setup used for radiated measurements as given in clause Test setups of this report.

Measurement:

The Measurement was performed on: 18.02.2020

Measurement distance 3 m

Frequency of Antenna Antenna Antenna Coil Limit Result
fundamental Type 1 Type 2 Type 3 Antenna [dBpV/m]
Function Emission [dBpV/m] [dBuV/m] [dBpV/m] [dBpV/m]
Mode 1
(PEPS) 125 kHz 89,1 91,7 89,3 -I- 105,7 pass
Mode 2
(Shared immobilizer) 125 kHz 89,1 91,7 -/- -I- 105,7 pass
Mode 3
(Standalone 125 kHz -/- -/- -/- 71,2 105,7 pass
Immobilizer)
Converted value at distance 300 mNote !
Frequency of Antenna Antenna Antenna Coil Limit Result
fundamental Type 1 Type 2 Type 3 Antenna [dBpV/m]
Function Emission [dBpV/m] [dBuV/m] [dBpV/m] [dBpV/m]
Mode 1
(PEPS) 125 kHz 9,1 11,7 9,3 -I- 25,7 pass
Mode 2
(Shared immobilizer) 125 kHz 91 11,7 -I- -/ 25,7 pass
Mode 3
(Standalone 125 kHz -/- -I- -/- -8,8 25,7 pass
Immobilizer)

Note 1: using a conversion factor of 40 dB/decade acc. to § 15.31 (f)(2)

Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements of Output Power of Fundamental Emissions.
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8. 99% Power Bandwidth

Aplied standards
-RSS-210 issue 10 Section 5
-RSS-Gen issue 5 Section 6.7

Test equipment and test set up
Test equipment used for conducted measurements as given in clause Test equipment of this report.
Test setup used for conducted measurements as given in clause Test setups of this report.

Description
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 99% power bandwidth function of the instrument was used for the measurement.

Measurement:

The Measurement was performed on: 18.02.2020

LF PEPS - Antenna Type 1

T Occupied Bandwidth

TRmM Max
M1[1] [13.67 dBpA/m

60 depa, 125.0500 kHz,

50 dBpa,

40 dBs,

30 dBpa,

20 dBps,

10 dBpa, WVJK
0 depa,

-10 dBpA,

-20 depa, 4 ‘\///
30 dBpA/
LMA

CF 125.0 kHz

"
Vi

1001 pts 5.0 kHz/

Span 50.0 kHz

2 Marker Table
X-Value

Y-Value

| Function

Function Result |

Type | Ref | Trc |
M1 1
Ja; 1
T2 1

125.05 kHz
113.9864 kHz
144.1807 kHz

13.67 dBpA/m

-12.28 dBuA/m
-9.03 dBuA/m

QOcc Bw
Occ Bw Centroid
Occ Bw Freq Offset

30.194375299 kHz
129.083553087 kHz
4.083553087 kHz

LF PEPS - Antenna Type 2

T Occupied Bandwidth

60 dBpa,

TRm Max
M1[1] (14.31 dBpA/m
125.0500 kHz,

50 dBps,

40 dBpa,

30 dBpa,

20 dBps,

10 dBpa,

0 dBpA,

-10 dBpA,

-20 dBpA,

/

N e

V

\V

-30 depa,
M

N

CF 125.0 kHz

1001 pts

5.0 kHz/

Span 50.0 kHz

2 Marker Table

Type | Ref | Trc | X-Valu

| Function

Function Result |

lue
125.05 kHz
114.0511 kHz
135.4867 kHz

M1 il
T1 1
T2 1

Y-Value
14.31 dBpA/m

-11.94 dBuA/m
-13.72 dBpA/m

Occ Bw
Occ Bw Centroid
Occ Bw Freq Offset

21.435589628 kHz
124.768931872 kHz
-231.068127853 Hz
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LF PEPS - Antenna Type 3

T Occupied Bandwidth

M1[1]

12.85 dBpA/m
125.0500 kHz.

60 dBpA,

50 dBpa,

40 dBps,

30 dBpA,

20 dBps,

10 depa,

0 dBpA,

-10 dBpA,

21

LE

-20 dBpA, o

\J

\\

W

30 dBpA,
-40 dBK

CF 125.0 kHz

1001 pts

5.0 kHz,

Span 50.0 kHz

2 Marker Table
Type | Ref | Trc | X-Value

|

|

Function

Function Result |

M1 1 125.05 kHz
Tt 1 114.8288 kHz
T2 1 142.9121 kHz

Y-Value
12.85 dBpA/m

-13.76 dBua/m

-15.27 dBuA/m

Occ Bw
Occ Bw Centroid
Occ Bw Freq Offset

28.083331974 kHz
128.870482749 kHz
3.870482749 kHz

LF IMMO - Antenna Type 1

1 Occupied Bandwidth

M1[1] | 9.24 dBpA/m
125.0500 kHz
30 dBpa,
20 dBps,
M1

10 dBpa,
0 dBpa, J k /\
- /\\ /‘/ \\ / A\
-20 dBpa, A

J\

1

LJ\/ = DA A
40 dBpA, / \ (_J/ \ /
-50 dBpA,
CF 125.0 kHz 1001 pts 5.0 kHz/ Span 50.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 125.05 kHz 9.24 dBpA/m  OccBw 21.48153119 kHz
T4 1 119.9402 kHz -25.74 dBpaA/m QOcc Bw Centroid 130.680972155 kHz
T2 1 141.4217 kHz -25.71 dBpA/m Occ Bw Freq Offset 5.680972155 kHz

LF IMMO - Antenna Type 2

1 Occupied Bandwidth

1Rm

M1[1] [11.66 dBpA/m
SBid 125.0500 kHz
50 depa,
40 dBpa,
30 depa,
20 deps,
M1
10 dBpa, (\
N
-10 depa, / \\ 1 \
-20 depa, /\\ /\ - /\
AL A ﬂ
30 dBpa, /A\ /ﬂ ) \\ \ /l/\\ / \
0 depa, =
CF 125.0 kHz 1001 pts 5.0 kHz/ Span 50.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 125.05 kHz 11.66 dBpA/m  OccBw 12.004403048 kHz
T1 1 118.2631 kHz -30.36 dBua/m Qcc Bw Centroid 124.265345961 kHz
12 1 130.2675 kHz -24.20 dBuA/m Occ Bw Freq Offset -734.654039137 Hz
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ABIC IMMO - Immo Coil Antenna

T Occupied Bandwidth

TRm Max

M1[1] [-0.73 dBpA/m
60 dBpaA, 125.0500 kHz.
50 dBpa,
40 dBpa,
30 dBpa,
20 dBps,
10 dBpa,
0 dBpa, ¥
-10 dBpa, / \
-20 dBpA,
VAR
TR o e, -
A [V
CF 125.0 kHz 1001 pts 5.0 kHz/ Span 50.0 kHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 125.05 kHz -0.73 dBpA/m Qcc Bw 13.217518732 kHz
il 1 119.9654 kHz -28.30 dBpA/m Occ Bw Centroid 126.574164951 kHz
T2 1 133.1829 kHz -39.50 dBuA/m Occ Bw Freq Offset 1.574164951 kHz
Summery List of Bandwidth
99% OBW 99% OBW
Centre 99%
2T AT EY otz ((n) upper (f) frequency Bandwidth Result Comment
(kHz) frequency frequency [kHz] [kHz]
[kHz] [kHz]
LF PEPS -
125 113.987 144.181 129.084 30.19 pass Antenna 1
125 114.051 135.487 124.992 21.43 pass LF PEPS -
Antenna 2
125 114.829 142,912 128.870 28.08 pass LF PEPS -
Antenna 3
125 119.940 141.422 130.680 21.48 pass LF IMMO -
Antenna 1l
125 118.263 130.268 124.265 12.00 pass LF IMMO -
Antenna 2
125 119.695 131.183 126.574 13.22 pass ABIC IMMO
Col Antenna
Results

From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the 99% Power Bandwidth.
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9. RF Exposure

Refer to “0048-ised-rep-RF-Exposure.pdf” file
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10. Test equipment

Test equipment used for radiated Measurements:

Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval

ESR7 EMI Rohde & ESR7

Testreceiver 7GHz Schwarz 11676 101694 2018-March | 3 years

. Rohde & 2017-Mar. 3 years

Test-Receiver Schwarz ESVS30 10572 833825/010 2020-April 3 years

Antenna

9 kHz — 30 MHz EMCO 6502 10546 2018 2017-Nov. |3years

Antenna Chase CBL6111C

30 MHz — 1 GHz 10022 1064 2019-Dec. |3years

Antenna ;

1GHz — 18 GHz Electro Metric | RGA50/60 10273 2753 2017-Nov. |3years

Broadband-

Preamplifier Schwarzbeck BBV9718 11231 9718-002 2017-Okt. 3 years

1-18 GHz

FlexCore-SMA11-

Cable el-spec GmbH SMA11-8000-ARM 11625 -/- 2017-Dec. |3years

Shielded SACS "SEMI-

room/Chamber Frankonia ANECHOIC- 11609 004/16 2019-March | 3 years

CHAMBER"
Test equipment used for conducted measurements:

Kind of equipment | Manufacturer |Type Ident no. | Serial no. Calibrated _Callbratlon
on (y-m) interval

Signal Spectrum

Rohde & FSW 26
ér;azlyzer 2Hz - 26.5 Schwarz Instrument FW 2.60 11571 102047 2019 - Jan. |3 years
. Rohde & ESR7
EMI-Test-Receiver Schwarz Instrument FW 3.36 11505 101103 2017 - Nov. | 3 years
Automatisation unit
; Rohde & OSP120 and

RF switch and power Schwarz OSP B157 11573 101282 2017 - Dec. | 3 years

meter

Cable el-spec GmbH FlexCore-SMA11- 11625 -l- 2017 - Dec. | 3 years

SMA11-8000-ARM

All measurements were made with measuring instruments, including any accessories that may affect test
results, calibrated according to the requests of ISO/IEC 17025 according to which the test site is accredited
from DAKKS. Measurement of conducted emissions was made with instruments conforming to American
National Standard Specification, ANSI C63.4-2014.
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Test equipment to support EUT functions:

Kind of equipment Manufacturer Type Ident no.
Power supply Elektro-Automatik EA-3021S 10375

-/- -/- -/- -/-

-/- -/- -I- -/-
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11. Test Setups

Block diagram Radiated emissions

VWVWVVVVIVVVY

S=

EUT

Semi anechoic chamber with absorber and ferrite tiles .
Test receiver

tested frequency range 9 kHz - 30 MHz G/

Block diagram Radiated emissions

VVVVVVVVVVVVVVVVVVVVVVVVVVVY

L " ;
S Nl

EUT

4m

0.8 m

Semi anechoic chamber with absorber and ferrite tiles .
Test receiver

tested frequency range 30 MHz - 1000 MHz G/
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-4m

A
v

S )

s
o B
ﬁlﬁwmw 1

Semi anechoic chamber with absorber and ferrite tiles  Spectrum analyzer Amplifier

VVWVVVVVVVVY

~N0 O

tested frequency range > 1000 MHz

Block diagram for conducted measurements

EUT

Jig

Test Receiver/Analyzer EUT
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12. Measurement uncertainty

according to CISPR 16-4-2 Edition 2.0 2011-06

Measurement

calculated uncertainty

Specified CISPR uncertainty
according CISPR 16-4-2

1 GHz to 26.5 GHz

Ulab Edition 2.0 2011-06, table 1

Ucispr
Conducted disturbance at mains
port using AMN 3.6dB 3.8dB
9 kHz — 150 kHz
Conducted disturbance at mains
port using AMN 3.2dB 3.4dB
150 kHz — 30 MHz
Magn. fieldstrength
9kHz - 30MHz 3.4dB -
Radiated disturbance (electric field
strength in the SAC) 4.7 dB 6.3 dB
30 MHz to 1 000 MHz
Radiated disturbance (electric field
strength in the SAC) 4.1 dB -/-

Measurement

calculated uncertainty

Maximum measurement

Ulab uncertainty
Channel Bandwidth +1.17 % +5 %
RF output power, conducted +1.36 dB +1.5dB
Power Spectral Density, conducted +1.99 dB +3 dB
Unwanted Emissions, conducted +1.71 dB +3 dB
All emissions, radiated +4.8 dB +6 dB
Temperature +0.72 °C +3°C
+0.76 % (DC up to 40V)
Supply voltages +3 %
+1.74 % (AC 50Hz up to 400V)
Time +0.012 % 5%

The measurement uncertainty describes the overall uncertainty of the given measured value during the
operation of the EUT in the above mentioned way.

The measurements uncertainty was calculated in accordance with CISPR 16-4-2 Edition 2.0 2011-06.

The measurement uncertainty was given with a confidence of 95 % (k = 2).

Page 49 of 54 pages
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13. Photos setup

Refer to “0048-fcc-ised-photos test setup.pdf” file
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14. Conclusions
From the measurement data obtained, the tested sample was considered to have COMPLIED with the
requirements for the relevant §15.209 Radiated emission limits; general requirements.
From the measurement data obtained, the tested sample was considered to have COMPLIED with the

requirements for the relevant RSS-210 issue 10 Digital Licence-Exempt Radio Apparatus: Category |
Equipment.

Following specific modifications and/or special attributes are necessary to pass the above mentioned
requirements:

none

This test report replaces the test report no. 20/01-0048 dated 15.05.2020.

07.10.2020 A. Tropmann, Head of Laboratory /4’7’ “n ’yf""‘“—"——

Erstellt am/prepared on (Name/name / Stellung/position) (Unterschrift/signature)

-2
07.10.2020 K. Simon, Deputy Head of Laboratory ] O~

Freigabe am/released on (Name/name / Stellung/position) (Unterschrift/signature)
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15. Photos of tested sample
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End of test report




