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1. Summary for FCC Part 15C Test Report

Date of receipt 29-Sep-2017
Testing completed 13-Oct-2017
The customer's contact person Holger Overlander
Notes none

1.1. EUT and Accessory Information

The EUT is an inductive wireless power transfer device (wireless charger) with RFID (NFC) at 13.56 MHz and
modulation type ASK. Continuous card search and data request via NFC test Card in read/write (RW) mode
with highest duty cycle of almost 100%. Wireless charging and NFC can not be active at the same time.

Product Type SN HW mMv SW DUT
Wireless charging unit | WCH-189a | 000002AF876C 1410-02 - 42.01.05.010 DAB17131E
BMW Access Card Type 4A UID 6f:f7:0c56 - - - TAG4A
Power cable - - - - - DAB15201E
RF cable - - - - - DAB16069E

1.2, Applied Standards
Standard / Rule Part Version Year
CFR 47, FCC Part 15C - Oct-2017
ANSI C63.10 - Jun-2013
ISED RSS-GEN Issue 4 Nov-2014
ISED RSS-210 Issue 9 Aug-2016

Deviations or clarifications to these standards are noted in the related test result under “test method and limit”.

1.3. Summary of Test Results
Section Section in Section in Section in Name of the test Result
CFR 47 RSS-GEN RSS-210
3 15.225 (a)(b)(c) - B.6 (a)(b)(c) Field strength in the 13.56 MHz band PASSED
4 15.225 (d), 8.9/8.10 B.6 (d) Radiated emissions below 30 MHz PASSED
15.205, 15.209
5 15.225 (d), 8.9 B.6 (d) Radiated emissions above 30 MHz PASSED
15.205, 15.209
6 15.225 (e) 8.11 B.6 Frequency stability, temperature PASSED
variation
7 15.225 (e) 8.11 B.6 Frequency stability, voltage variation PASSED
15.207 8.8 - AC powerline conducted emissions NA
8 15.215 (c) 6.6 - Occupied bandwidth PASSED
PASSED: The EUT complies with the essential requirements in the standard.
FAILED: The EUT does not comply with the essential requirements in the standard.
NP: The test was not performed.
NA: The test was not applicable.

Test results can be re-used for model WCH-189b and WCH-189c, since these models are identical from electrical point of view to
model WCH-189a. These models have different mechanical interfaces for the different car interiors. These models have different
mechanical interfaces for the different car interiors. The different mechanical interfaces consist of non-conductive parts only and
differences in the mechanical interfaces only exist in non-conductive parts.

Frank Wittmann
14-Dec-2017
EMC_BO_002128 (v3.0)
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1.4. Measurement Uncertainties
Parameter Measurement Uncertainty
Radio Frequency +3.6 x 107
Total RF Power, conducted +0.79 dB
Emissions, conducted +1.67 dB
All emissions, radiated +5.38 dB
Temperature +0.25°C
Humidity 1.0 %
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1
1Report No.: EMC_BO_002128 (v3.0) Copyright © 2017 Laird. All rights reserved.
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2. Test setups

2.1, Conducted RF test setup

Radio
simulator
Directional
Coupler
Spectrum 10dB
analyser attenuator
2.2, Radiated emissions test setup
Communication .
Tester L{ﬂm} |

controller

Mast & turn table

EUT

Test
Receiver

Project support engineer
Date of issue:
1Report No.:

14-Dec-2017
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3. Field Strength in the 13.56 MHz band

EUT with DUT number

DAB17131E

Accessories with DUT numbers

DAB15201E, DAB16069E, TAG4A

Operation Voltage [V] / [Hz] 12/DC

Result PASSED

Remarks RW mode with NFC test card placed on the DUT
Temp [°C] / Humidity [%RH] 23.7°C/465%

Date of measurements

10.10.2017

Measured by

Oliver Flecke

3.1. Test meth

od and limit

The measurement is made according to ANSI C63.10 and RSS-GEN as follows:

The measurement distance is 3m with a shielded loop antenna. The magnetic field to electric field and

conversion factor is 51.5 dB => dBpuA/m = dBuV/m — 51.5 dB.

The Limit has been adjusted with the distance correction factor according to 15.31 (f)(2)

(+40 dB for 30 m distance and +80 dB for 300 m distance)

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with measuring antenna at

fixed height using 2-axis EUT position system, set on the turntable, which is rotated 360 degrees.

The emissions less than 20 dB below the permissible value are reported.

The measurement results are obtained as described: E [uV/m] = Ugx + Acr

Where Ukx is receiver reading and Acr is total correction factor including cable loss, antenna factor and
preamplifier gain (Acr = Lcasies + AF - Gereavp).

Limits for field strength (13.56 MHz band) measurements (3 m measurement distance)

Frequency range [MHz] Limit [uV/m] Limit [dBuV/m] Detector
13.553 -13.567 15.848 * 100 84 +40dB QP
13.410-13.553 334 * 100 50.5 + 40 dB Qp
13.567 - 13.710
13.110-13.410 106 * 100 40.5 +40dB Qp
13.710-14.010

Project support engineer:
Date of issue:
1Report No.:
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3.2. Test results (FCC, ISED)
Peak (RBW 10 kHz)

Level [dBuV/m]
130
120 -

100

) n i
PN P 1% o it SN VSO

R Mo
20
0
13.11M 13.3M 13.5M 13.7M 14.01M
Frequency [Hz]
X MES FCC NFC SM_finQP

MES FCC NFC SM_prePK
LIM FCC NFC H-Field FCC 15.225+15.31(f)(2)

Quasi-Peak (< 150 kHz: RBW: 200 Hz, > 150 kHz: RBW: 9 kHz)

Frequency Level Transducer Limit Margin | Height | Azimuth | Polarisation Result
[MHz] [dBpV/m] [dB] [dBpV/m] | [dB] [em] [Deg]
13.348500 61.70 23.40 80.50 18.80 170.0 203.00 VERTICAL PASSED

13.560500 76.80 23.40 124.00 47.20 170.0 190.00 VERTICAL PASSED

No further emissions found less than 20 dB to the regulatory limit

Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Template version 1.1

Date of issue: 14-Dec-2017
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4, Radiated emissions below 30 MHz
EUT with DUT number DAB17131E
Accessories with DUT numbers DAB15201E, DAB16069E, TAG4A
Operation Voltage [V] / [Hz] 12/DC
Result PASSED

Remarks

RW mode with NFC test card placed on the DUT

Temp [°C] / Humidity [%RH]

23.7°C/46.5%

Date of measurements

10.10.2017

Measured by

Oliver Flecke

4.1. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-GEN as follows:

The measurement distance is 3m with a shielded loop antenna. The magnetic field to electric field and

conversion factor is 51.5 dB => dBpuA/m = dBuV/m — 51.5 dB.

The Limit has been adjusted with the distance correction factor according to 15.31 (f)(2)

(+40 dB for 30 m distance and +80 dB for 300 m distance)

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with measuring antenna at
fixed height using 2-axis EUT position system, set on the turntable, which is rotated 360 degrees.

The emissions less than 20 dB below the permissible value are reported.

The measurement results are obtained as described: E [uV/m] = Urx + Acr

Where Ukx is receiver reading and Acr is total correction factor including cable loss, antenna factor and
preamplifier gain (Acr = Lcasies + AF - Gereavp).

Limits for radiated emissions measurements (3 m measurement distance)

Frequency range [MHz] Limit [uV/m] Limit [dBuV/m] Detector
0.009 -0.09 AV
0.09-0.11 QpP
* —

011-0.19 10000 * 2400 / f[kHz] 128.5-93.8 AV

0.19-0.49 AV

0.490 - 1.705 100 * 24000 / f[kHz] 73.8-63.0 QP

1.705-30.0 100 * 30 69.5 QP
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1

1Report No.:
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4.2,

Test results (FCC, ISED)

Peak (< 150 kHz: RBW: 200 Hz, > 150 kHz: RBW 10 kHz)

Level [dBpuV/m]

140

120 5\
\\\\
100 T
\\
80
\\\~
\l
60
o MM'WMWW ] |
b ™1 (N
"
20
0 g 20k 40k 100k 300k M oM aMm 10M 30M
Frequency [Hz]
QuasiPeak (< 150 kHz: RBW: 200 Hz, > 150 kHz: RBW: 9 kHz)
Frequency Level Transducer Limit Margin | Height | Azimuth | Polarisation Result
[MHz] [dBpV/m] [dB] [dBpV/m] | [dB] [em] [Deg]

12.924500 52.50 23.40 69.50 17.00 170.0 202.00 VERTICAL PASSED
12.925000 52.50 23.40 69.50 17.00 170.0 197.00 VERTICAL PASSED
12.925500 52.40 23.40 69.50 17.10 170.0 200.00 VERTICAL PASSED
13.030500 51.60 23.40 69.50 17.90 170.0 199.00 VERTICAL PASSED
13.031000 51.70 23.40 69.50 17.80 170.0 202.00 VERTICAL PASSED

No further emissions found less than 20 dB to the regulatory limit and no emission found in the
restricted band of operation.

Average (< 150 kHz: RBW: 200 Hz, > 150 kHz: RBW: 9 kHz)

Frequency Level Transducer Limit Margin | Height | Azimuth | Polarisation Result
[MHz] [dBuV/m] [dB] [dBuV/m] | [dB] [cm] [Deg]

12.925000 41.10 23.40 69.50 28.40 170.0 202.00 VERTICAL PASSED

13.030500 37.60 23.40 69.50 31.90 170.0 202.00 VERTICAL PASSED

13.031000 37.60 23.40 69.50 31.90 170.0 200.00 VERTICAL PASSED

No further emissions found less than 20 dB to the regulatory limit and no emission found in the
restricted band of operation.

Project support engineer:

Date of issue:
1Report No.:

Frank Wittmann
14-Dec-2017
EMC_BO_002128 (v3.0)

9(18)

FCC Test Report (RK7189-00)
Template version 1.1
Copyright © 2017 Laird. All rights reserved.




(( DAKKS

Deutsche
Akkreditierungsstelle
D-PL-20827-01-00

LairdLab

VALIDATION SERVICES

5. Radiated emissions above 30 MHz

EUT with DUT number

DAB17131E

Accessories with DUT numbers

DAB15201E, DAB16069E, TAG4A

Operation Voltage [V] / [Hz]

12/DC

Result

PASSED

Remarks

RW mode with NFC test card placed on the DUT

Temp [°C] / Humidity [%RH]

245°C/515%

Date of measurements

29.09.2017

Measured by

Oliver Flecke

5.1. Test method and limit
The measurement is made according to ANSI C63.10 and RSS-GEN as follows:

The Preliminary Measurement and the Final Measurement is performed in 3 m distance by rotating the
turntable of 360 degrees and moving the antenna height between 1-4 m.

The Preliminary Measurement is performed with floor absorbers on the floor and measuring antenna at
fixed height using 2-axis EUT position system.

The Final Measurement is performed without floor absorbers, if the Preliminary Measurement results
are closer than 20 dB to the permissible limit.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The EUT is placed at nonconductive plate at the turntable center.

The emissions less than 20 dB below the permissible value are reported.

The measurement results are obtained as described below:

E [uV/m] = Urx + Acr

Where Ukx is receiver reading and Acr is total correction factor including cable loss, antenna factor and
preamplifier gain (Acr = Lcasies + AF - Gereavp).

Limits for radiated emissions measurements (3 m measurement distance)

Frequency range [MHz] Limit [uV/m] Limit [dBuV/m] Detector
30-88 100 40 QP
88 —-1216 150 435 QP
216 - 960 200 46 Qp
960 — 1000 500 54 QP
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1
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5.2. Test results (FCC, ISED)
Peak (< 300 MHz: RBW: 300 kHz, > 300 MHz: RBW 1 MHz)

Level [dBuV/m]
80
70
60
50 I_
J
40 | X
X X et
oy
30 7% 1 || WMW -~
20 \\N\V‘L\"K by )\ \ \ “ ﬂ l l n |
{
10
% oM 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
QuasiPeak (RBW: 120 kHz)
Frequency Level Transducer Limit Margin | Height | Azimuth | Polarisation Result
[MHz] [dBpV/m] [dB] [dBpV/m] | [dB] [em] [Deg]
40.681162 34.80 -22.60 40.00 5.20 98.0 110.00 VERTICAL PASSED
67.855511 34.20 -28.80 40.00 5.80 126.0 15.00 VERTICAL PASSED
94.929860 35.20 -29.90 43.50 8.30 101.0 332.00 VERTICAL PASSED
135.611623 37.30 -28.00 43.50 6.20 101.0 109.00 VERTICAL PASSED
149.178557 37.70 -27.80 43.50 5.80 195.0 41.00 HORIZONTAL | PASSED
189.879359 42.20 -26.60 43.50 1.30 139.0 297.00 | HORIZONTAL | PASSED

No further emissions found less than 20 dB to the regulatory limit and no emission found in the
restricted band of operation.

Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1
1Report No.: EMC_BO_002128 (v3.0) Copyright © 2017 Laird. All rights reserved.
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6. Frequency stability, temperature variation

EUT with DUT number DAB17131E

Accessories with DUT numbers DAB15201E

Operation Voltage [V] / [Hz] 12/DC

Result PASSED

Remarks Without modulation in continuous wave mode

Temp [°C] / Humidity [%RH] 23.0°C/49.5%

Date of measurements 13.10.2017

Measured by Jirgen Mitterer

6.1. Test reference and limit
The measurement is made according to ANSI C63.10 and RSS-210 as follows:

The EUT is placed in the chamber.

The climate chamber temperature is set to the maximum value and allowed to stabilize.
The transmit frequency is measured.

Temperature is lowered to the next temperature value and allowed to stabilize.

vk N e

The steps 3-4 is repeated for each temperature.

Limits for frequency stability, temperature variation measurements

Frequency deviation [%]

+\- 0.01
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1
1Report No.: EMC_BO_002128 (v3.0) Copyright © 2017 Laird. All rights reserved.
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6.2. Test results (FCC, ISED)

Temperature [°C] Time [min] Frequency [MHz] Deviation [%] Result

0 13.561 0.006 PASSED

2 13.561 0.006 PASSED

>0 5 13.561 0.006 PASSED

10 13.561 0.006 PASSED

0 13.561 0.006 PASSED

2 13.561 0.006 PASSED

40 5 13.561 0.006 PASSED

10 13.561 0.006 PASSED

0 13.561 0.006 PASSED

2 13.561 0.006 PASSED

%0 5 13.561 0.006 PASSED

10 13.561 0.006 PASSED

0 13.561 0.006 PASSED

2 13.561 0.006 PASSED

20 5 13.561 0.006 PASSED

10 13.561 0.006 PASSED

0 13.561 0.007 PASSED

2 13.561 0.007 PASSED

10 5 13.561 0.007 PASSED

10 13.561 0.007 PASSED

0 13.561 0.007 PASSED

2 13.561 0.007 PASSED

0 5 13.561 0.007 PASSED

10 13.561 0.007 PASSED

0 13.561 0.007 PASSED

2 13.561 0.007 PASSED

10 5 13.561 0.007 PASSED

10 13.561 0.007 PASSED

0 13.561 0.007 PASSED

2 13.561 0.007 PASSED

20 5 13.561 0.007 PASSED

10 13.561 0.007 PASSED

0 13.561 0.007 PASSED

2 13.561 0.007 PASSED

30 5 13.561 0.007 PASSED

10 13.561 0.007 PASSED
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1
1Report No.: EMC_BO_002128 (v3.0) Copyright © 2017 Laird. All rights reserved.
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7. Frequency stability, voltage variation
EUT with DUT number DAB17131E
Accessories with DUT numbers DAB15201E
Operation Voltage [V] / [Hz] 12/DC
Result PASSED

Remarks

Without modulation in continuous wave mode

Temp [°C] / Humidity [%RH]

23.0°C/495%

Date of measurements

13.10.2017

Measured by

Jurgen Mitterer

7.1. Test reference and limit

The measurement is made according to ANSI C63.10 and RSS-210 as follows:

The EUT is connected to an adjustable power supply. The frequency stability was measured at nominal

voltage and at 85 % and 115 %.

Limits for frequency stability, voltage variation measurements

Frequency deviation [%]

+\- 0.01
7.2. Test results (FCC, ISED)
Voltage [V] Frequency Deviation [%] Result
[MHz]
Nominal (12.0) 13.561 0.006 PASS
Minimum (10.2) 13.561 0.006 PASS
Maximum (13.8) 13.561 0.006 PASS
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1

1Report No.:

EMC_BO_002128 (v3.0)
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8. Occupied bandwidth

EUT with DUT number DAB17131E

Accessories with DUT numbers DAB15201E

Operation Voltage [V] / [Hz] 12/DC

Result PASSED

Remarks RW mode (modulated) with NFC test card placed on the DUT
Temp [°C] / Humidity [%RH] 23.0°C/49.5%

Date of measurements 13.10.2017

Measured by Jirgen Mitterer

8.1. Test method and limit
The measurement is made according to FCC 15.215 and IC standard RSS-GEN 6.6.

Limits for 20 dB / 99 % bandwidth measurements

Limit [MHz]
N/A
8.2, Test results (FCC)

® *RBW 1 kHz Mark 1

Ref 60 dBpA *Att 20 dB *SWT 1 s 13.56€ ‘I?; 282 M :k/

60 E | .0 E

Ls i 1 [T] «‘ “
1 | -
==

It -
A | D T

ac

Center 13.56 MHz 10 kHz/ Span 100 kHz

20dB Bandwidth / 13.560MHz / RFID_13.56MHz_WB_modulated
Date: 13.0CT.2017 10:43:30

frequency [MHz] 20 dB bandwidth [kHz] Result

13.56 2.88 PASSED
Project support engineer: Frank Wittmann FCC Test Report (RK7189-00)
Date of issue: 14-Dec-2017 Template version 1.1
1Report No.: EMC_BO_002128 (v3.0) Copyright © 2017 Laird. All rights reserved.
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8.3. Test results (ISED)

® *RBW 1 kHz
*VBW 3 kHz

Ref 60 dBpA *Att 20 dB *SWT 1 s 13.5€

IO A | A S T

DC

Center 13.56 MHz 10 kHz/ Span 100 kHz

99% Bandwidth / 13.560MHz / RFID_13.56MHz_WB_modulated
Date: 13.0CT.2017 10:42:35

frequency [MHz] 99 % bandwidth [kHz] Result

13.56 48.71 PASSED
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9. Test Equipment
9.1. Conducted Radio
. . . . Interval
Equipment Manufacturer Type Serial No. Calibration E——
Test Software Laird Emissions Radio FCC CE 0.71 - -
Signal Generator ROHDE & SCHWARZ SMP02 828269/008 09.08.2017 09.08.2020
BT-/W-Lan-Testsetup Hewlett Packard - N4010A MY46320388 14.08.2017 14.08.2020
Agilent
Radio Communication ROHDE & SCHWARZ CMU 200 101138 16.02.2016 16.02.2018
Tester
Climatic Chamber Votsch VT4002 521/85094 01.09.2016 01.09.2018
EMI Test Receiver ROHDE & SCHWARZ ESU26 100077 16.08.2017 16.08.2019
Power Supply Hewlett Packard - E3632A KR75303332 13.12.2016 13.12.2017
Agilent
Vector Signal Generator ROHDE & SCHWARZ SMJ 100A 100845 02.03.2016 02.03.2018
Powermeter ETS EMPower 7002-006 7202040 09.12.2015 09.12.2017
Directional Coupler Tyco 2026-6010-10 0439 03.05.2017 03.05.2018
Cable Spectrum Huber & Suhner Sucoflex 104 199748/4 03.05.2017 03.05.2018
Analyzer to Directional
Coupler

Cable Directional Huber & Suhner Sucoflex 104 143781/4 03.05.2017 03.05.2018

Coupler to Probe
Cable Signalization Huber & Suhner Sucoflex 104 123746/4 03.05.2017 03.05.2018
10 dB Attenuator Huber & Suhner 10 dB DC-18 6810.19a 03.05.2017 03.05.2018
Emission Signal Path Laird Bochum GmbH Cable, Attenuator, SYS_CAL_09 03.05.2017 03.05.2018

Calibration DirectionalCoupler
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9.2. Radiated Emission
; . . . Interval
Equipment Manufacturer Type Serial No. Calibration (-
Test Software ROHDE & SCHWARZ ES-K1 V1.71 - -
Chamber ETS RFD-F/ A-100 3069 25.08.2017 25.08.2020
EMI Test Receiver ROHDE & SCHWARZ ESIB26 827769/010 15.08.2017 15.08.2019
Signal Generator ROHDE & SCHWARZ SMP02 828269/008 09.08.2017 09.08.2020
Signal Generator ROHDE & SCHWARZ SMLO1 100652 16.04.2015 16.04.2018
Power Supply Hewlett Packard - E3632A MY40011318 13.12.2016 13.12.2017
Agilent
Radio Communication ROHDE & SCHWARZ CMU 200 101138 16.02.2016 16.02.2018
Tester
Field Analyzer Wandel & EMR20 P-0030 03.12.2014 03.12.2017
Goltermann
EMI Test Receiver ROHDE & SCHWARZ ESU26 100077 16.08.2017 16.08.2019
Temp. / Humidity Logger Lufft Opus 10 13262 11.01.2017 11.01.2020
Antenna ROHDE & SCHWARZ HL562 100191 06.11.2015 06.11.2018
Antenna ROHDE & SCHWARZ HK-116: 20-300MHz 825177/0017 21.07.2017 21.07.2020
Antenna ROHDE & SCHWARZ HK-116: 20-300MHz 100401 21.07.2017 21.07.2020
Antenna ROHDE & SCHWARZ HL223 832369/006 21.04.2016 21.04.2019
Antenna Schwarzbeck UBA 9116 9116-396 28.07.2017 28.07.2020
Antenna Emco 3115 9810-5588 17.06.2015 17.06.2018
Antenna Schwarzbeck Mess- FMZB_1519 1519-056 14.07.2017 14.07.2020
Elektronik
H-Field Probe 100 cm? Narda Safety Test Probe M-0823 02.12.2014 02.12.2017
Solutions GmbH
H-field Probe 3 cm2 Narda Safety Test 2300/90.20 C-0150 20.05.2015 20.05.2018
Solutions GmbH
Antenna Schwarzbeck VAMP 9243 9243-486 29.07.2015 29.07.2018
Exposure Level Tester Narda Safety Test ELT-400 N-0385 01.12.2014 01.12.2017
Solutions GmbH
Antenna Emco 3160-09 001814-006 07.08.2017 07.08.2022
Isotropic Electric Field Wandel & Type 8 M-0082 03.12.2014 03.12.2017
Probe Goltermann
Site Attenuation Laird Bochum GmbH RXAntenna_FreeSp SYS_CAL_07 09.11.2016 09.11.2017
(substitution aceAttenuation
measurement)
Emission Signal Path Laird Bochum GmbH Cable, Filter, SYS_CAL_08 30.04.2017 30.04.2018
Calibration PreAmplifier
Antenna Schwarzbeck BBHA-9120-D 01617 18.08.2016 18.08.2019
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