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2 General information

2.1 Notes and disclaimer

The test results of this test report relate exclusively to the test item specified in this test report. CETECOM ICT
Services GmbH does not assume responsibility for any conclusions and generalisations drawn from the test
results with regard to other specimens or samples of the type of the equipment represented by the test item. The
test report may only be reproduced or published in full. Reproduction or publication of extracts from the report
requires the prior written approval of CETECOM ICT Services GmbH.

This test report is electronically signed and valid without handwriting signature. For verification of the electronic
signatures, the public keys can be requested at the testing laboratory.

The testing service provided by CETECOM ICT Services GmbH has been rendered under the current "General
Terms and Conditions for CETECOM ICT Services GmbH".

CETECOM ICT Services GmbH will not be liable for any loss or damage resulting from false, inaccurate,
inappropriate or incomplete product information provided by the customer.

Under no circumstances does the CETECOM ICT Services GmbH test report include any endorsement or
warranty regarding the functionality, quality or performance of any other product or service provided.

Under no circumstances does the CETECOM ICT Services GmbH test report include or imply any product or
service warranties from CETECOM ICT Services GmbH, including, without limitation, any implied warranties of
merchantability, fitness for purpose, or non-infringement, all of which are expressly disclaimed by CETECOM ICT
Services GmbH.

All rights and remedies regarding vendor’s products and services for which CETECOM ICT Services GmbH has
prepared this test report shall be provided by the party offering such products or services and not by CETECOM
ICT Services GmbH.

In no case this test report can be considered as a Letter of Approval.

2.2 Application details

Date of receipt of order: 2016-01-15
Date of receipt of test item: 2016-04-01
Start of test: 2016-04-04
End of test: 2016-04-04

Person(s) present during the test:

2.3 Statement of compliance

The EMF values found for the WCA Small BMW Wireless charger are below the maximum allowed levels
according to the standards listed in section 3.
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3 Test stand

FCC KDB 680106 D01 Exposure Wireless Charging Apps v02

ard:

Further referenced standards:

FCCCFR 47 part 1

§1.1307 (c) and (d)

§1.1310

FCC CFR 47 part 2

§2.1091 (d) (4)

§2.1093

FCC CFR 47 part 18
§18.107 (c)

3.1 RF exposure limits

According to FCC KDB 680106 D01 Paragraph 3.RF Exposure Requirements clause 3 the Emission-Limits
in the frequency range from 100 to 300 kHz should be assessed versus the limits at 300 kHz in Table 1 of CFR
47 - Section 1.310 as following (measurement distance shall be 10cm from the center of the probe to the edge

of the device):

E-field H-field B-field
Frequency V/m A/m uT
0.3-3.0 MHz 614 1.613 2.0
3.0 —30 MHz 824/f (=27 .530mHz) 2.19/f (=0.07330mHz) -

A KDB inquiry was required to determine/confirm the applicable limits below 100 kHz.
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4  Summary of Measurement Results

X No deviations from the technical specifications ascertained

] Deviations from the technical specifications ascertained

A minimum safety distance of 10 cm to the antenna is required when the device is charging a smart phone.
The detected emissions with a distance of 10 cm are below the limitations according FCC KDB 680106 D01
Paragraph 3. RF Exposure Requirements clause 3/ confirmed by the FCC according Inquiry No. 398955.

5 Test Environment

Ambient temperature: 20-24°C

Relative humidity content: 40 — 50 %

Air pressure: not relevant for this kind of testing
Power supply: 230 V /50 Hz
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6 Test Set-up

6.1 Measurement system

6.1.1 Broadband Electromagnetic Field Test system

A state of the art Broadband Electromagnetic Field Test system was used. The probes of the system are fitted
with three sensors which measure the field strength of the X, Y and Z plane directions separately. The field
strength is calculated by the instrument's processor by summing the squares of the three measured values.

The frequency range 5 Hz to 60 GHz is covered.
Depending on the used probe type Electric and Magnetic Field or Electric Field only is detectable.

e EHP50D 5 Hz to 100 kHz Electric and Magnetic Field
e HF 3061 300 kHz to 30 MHz Magnetic Field

e EF 0691 100 kHz to 6 GHz Electric Field

e EF 6092 100 MHz to 60 GHz Electric Field
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6.1.2 Test equipment list

. . Last
Manufacturer Device Type Serial number Calibration

< | Narda ,'\EA':f;['C and Magnetic Field | g1 550 F-0319 2015-03-12

[ | Narda :\E/l'gfé:'c and Magnetic Field | 51 50 D-1234 2015-03-11
Electric Field Probe

] | Narda (100 kHz - 6 GH2) EF 0691 G-0027 2015-03-04
Electric Field Probe

] | Narda (100 MHz - 60 GHz) EF 6092 A-0071 2015-06-24
Magnetic Field Probe

] | Narda (300 kHz to 30 MHz2) HF 3061 D-0404 2015-03-09

< | Narda Electric and Magnetic Field | o\, 54 230WX50108 | 2015-03-11
Analyser (5 Hz — 100 kHz)

X Devices used during the test [] Devices not used during the test

Re-calibration cycle of the field probe system is 24 months.
Additional information for the probe are in the attached document EHP50D _technical specifications.pdf

6.1.3 Averaging

For time efficient testing an average of 8 seconds was used. With some spot checks was verified, that caused by
the time structure of the measured responses, the results did not change with a 6-minute-averaging.
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6.1.4 Uncertainties
The probe uncertainties stated by the manufacturer are considered to be the main relevant and dominant
issues.

6.1.4.1 Typical uncertainty of EHP50D

The uncertainties stated in this document have been determined according to EA-4/2 [4].

They were estimated as expanded uncertainty obtained multiplying the standard by the coverage factor k=2,
corresponding to a confidence level of about 95%.

The total uncertainty of the probe derived from typical contributions of linearity, anisotropy, frequency response,
temperature, relative humidity and with/without contribution of uncertainty of calibration.

Total expanded uncertainty (k=2)
Magnetic probe Magnetic flux density Without contribution of With contribution of
uncertainty of uncertainty of
calibration Uenpsop (%) calibration Ut (%)

0.1uT to < 0.3uT 4.1 4.2 @
0.3uT to < 10.0uT 3.3 350
Frequency at 50Hz 10uT to < 100uT 3.7 430
100puT to 500uT 4.1 4.8®
Frequency from 40 to 0.1uT to < 0.3uT 6.5 6.7
10kHz 0.3uT to < 10.0uT 6.1 6.3

(1) The temperature range is from -10°C to 23 °C and relative humidity is from 20% to 50%
(2) (5) The uncertainty of calibration used is 1.5%

(3) The uncertainty of calibration used is 2.0%

(4) The uncertainty of calibration used is 2.7%

Total expanded uncertainty (k=2)
Electric probe © Electric field range Without conmbu‘uon of With contr|.but|on of
uncertainty of uncertainty of
calibration Uenpsop (%) calibration Ut (%)
Frequency at 50Hz 10 V/m to 500 V/m 7.8 8.2
quency 10 V/m to < 100 kV/m 8.4 88 ®
Frequency from 4010 | 14 yijm to <500 V/m 9.5 9.9®
10kHz

(6) The temperature range is from -10°C to 23 °C and relative humidity is from 20% to 50%
(7) The uncertainty of calibration used is 2.0%
(8) The uncertainty of calibration used is 2.5%
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6.1.5 Validation procedure

Before performing the tests the empty test chamber was checked for system immanent frequency responses. The
following background signal level was detected. All levels are small enough to allow accurate proof of the limits
to be considered.

Magnetic | Electrical
Probe Frequency Range D enFslil:;/( (B) Stlrzziailgth Remark
in uT in V/m
EHP-50D 1-100kHz 0.032 0.230

6.1.6 Definition of test position and distances

In absence of an equipment specific regulation with given test distances, all not further noted test positions were
measured in “touched” mode, the probe radome touching the DUT at the defined test position.

Due to the mechanical concept of the used probe a distance between DUT surface and electrical centre of the
probe antennas remains.

Maximum distance (cm)
Probe type Magnetic Field Electrical Field
EHP-50D 4 4
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6.2 Testresults

According to FCC KDB 680106 D01 Paragraph 3.RF Exposure Requirements clause 3 all measurements were
performed at a distance of up to 10cm from the center of the probe to the edge of the device under test.
The smallest test distance is limited by the probe dimensions.

Test positions see photo documentation (Annex A).

During the measurements the DUT was switched on and charging the smart phone.

The minimum safety distance was determined by increasing the distance of the probe center to the DUT in 2 cm
steps. The minimum distance is limited by the dimensions of the probe.

c - N N o

g 5 g 29 <8 e

= n R — — I~

g £ b IR B 5

= )

EHP50D| EHP50D
worst case limit
of the considered frequency|(cm)| 614 1.63
range

1 top 10 | 2.96 0.88 Microsoft Lumia 640
2 left 10 | 2.16 0.27 Microsoft Lumia 640
3 right 10 | 141 0.28 Microsoft Lumia 640
4 front 10 | 0.74 0.19 Microsoft Lumia 640
5 rear 10 | 0.44 0.26 Microsoft Lumia 640
1 top 8 4.67 1.74 Microsoft Lumia 640
2 left 8 3.47 0.52 Microsoft Lumia 640
3 right 8 2.30 0.42 Microsoft Lumia 640
4 front 8 0.87 0.26 Microsoft Lumia 640
5 rear 8 0.54 0.41 Microsoft Lumia 640
1 top 6 8.96 3.79 Microsoft Lumia 640
2 left 6 5.43 1.30 Microsoft Lumia 640
3 right 6 4.67 0.85 Microsoft Lumia 640
4 front 6 1.48 0.46 Microsoft Lumia 640
5 rear 6 0.73 0.64 Microsoft Lumia 640
1 top 10 | 2.96 0.47 Sony Xperia Z2

Table 1: Test results with smart phone video streaming during charging process

Note: Two representative smart phones were selected for the test. A full test was performed with the smart
phone causing the highest field levels, while the second one serves for comparison at worst case position.
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front

top

I: LED

left <« > v —> right

44—

rear

Due to installation limitations no tests from the underside of the charging device are required.

6.3 Final verdict

A minimum safety distance of 10 cm to the antenna is required when the device is charging a smart phone.
The detected emissions with a distance of 10 cm are below the limitations according FCC KDB 680106 D01
Paragraph 3. RF Exposure Requirements clause 3/ confirmed by the FCC according Inquiry No. 398955.
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Annex A: Photo documentation

Photo 1: DUT - top side view
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Photo 3: DUT - bottom side view

Photo 4: DUT - bottom side view (label)

Muster

823 720
BMW 6 61

WCA Small BMW
POLAND

" Lieferanten Nr. 191630-10
>ABS + PC-GF10<
21-12-15 X

SN:315049101653

BURY~

Page 13 of 25




Test report no.: 1-0992/15-01-25 CWMW

Photo 5: DUT - measurement position - top side with 10cm distance
charging smartphone (Sony Z2)
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Photo 6: DUT - measurement position - top side with 10cm distance
charging smartphone (Microsoft Lumia 640

Photo 7: DUT - measurement position - left side with 10cm distance
charging smartphone (Microsoft Lumia 640)

r
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Photo 8: DUT - measurement position - right side with 10cm distance
charging smartphone (Microsoft Lumia 640

Photo 9: DUT - measurement position - front side with 10cm distance
charging smartphone (Microsoft Lumia 640)

M

i "
CREFREL tmi=t b b e don o d bt 3 2
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Annex B: Calibration data

Narda Safety Test Solutions GmbH
Sandwiesenstrasse 7 - 72793 Pfullingen - Germany A n a rda
Phone: +49 7121 8732 0 - Fax: +49 7121 9732 790 Safety Test Solutions®

an () Communicaticns Company

Calibration Certificate

Narda Safety Test Solutions hereby certifies that the object referenced to this certificate has been
calibrated by qualified personnel using Narda's approved procedures. The calibration was carried out in
accordance with a certified quality management system which conformed to 1ISO 9001.

Broadband Field Meter

aBlRet NBM-550
MANUFACTURER Narda Safety Test Solutions GmbH
PART NUMBER (P/N) 2401/01B

SERIAL NUMBER (S/N) F-0319
CUSTOMER

CALIBRATION DATE 2015-03-12

RESULT ASSESSMENT within specifications

Temperature: (23 £ 3) °C

AMBIENT CONDITIONS Relative humidity: (20 to 60) %

CALIBRATION PROCEDURE 2401-8700-00A

ISSUE DATE: 2015-03-12 MANAGEMENT
SYSTEM

Igig@eﬁf ﬁ}’l /Eo" =|
—
IBRATED BY AUTHORIZED SIGNATORY W

Ranz

This calibration cerificate may not be repreduced other than in full except with the

permission of the issuing laboratory. Calibration certificates without signature are not Certified by DQS according

valid to 1ISO 9001:2008
(Reg.-No. 0959379 QMDS)

CERTIFICATE: NBM-550-F-0319-150312-3709 PAGE 10F 3
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Narda Safety Test Solutions Sir.l.
Sales & Support Via Lesnardo da Ving 2123
/& narda ey

Safety Test Solutions Tel: +30 02 2800871 Faue +30 02 26088700
L IB Communications Campany Manufacturing Plant Via Benessea, 298
17036 Cisano sul Meva

Tel: +39 012 58541 Fax +30 (2 586400

CERTIFICATE OF CALIBRATION Number

2 50108

Certificato di taratura Numero

This the o
Item Electric and Magnetic field nationalintemational standars, which realiss the physical units
Oggerio Probe - Analyzer pebelos kg latie i

included in the chain. This

includes reference tlandard directly raceable to (interjnational
Manufacturer Narda 5.7.S./ PMM standard (acouracy rating A) and working standard calibrated by
Costruttore the calibration labaratory of Narda Safoty Test Solutions

{acouracy rating B) by means of reference standand A or by
oiher calibration laboratory.

Th ies stated in this are
::aodd!fl EHP50D estimated a1 the level of twice the standard deviation
el {correspanding, in tha case of normal distribution, 10 8

confidence level of about 85%), The uncartainlies are calculated
n conformity to the 150 Guide (Guide to the exprassion of

Serial number 230WX50108 n e -
system for tha ing used is in i with
Matricola IS0 10012-1, The applied quality system is certified to UNI EN
150 9001,
3 Questo certi i taratura d la mbilith a
Calibration procedure Internal procedure campioni primari nazionali o intemazionali i quali realizzano
Procedura di taratura PTP 00-31 riferibilita alle unith fisiche del Sistema Intermazionale delle

Unita {S1). La verifica della tracciabilita ¢ garantita elencando
gli strumenti presenti nella catena di misura La catena di
riferibilith metrologica fa riferimento a campioni di prima linea
direttamente riferiti a standard (inter)mazionali (classe A), di
seconda linea, tarati nel laboratorio metrologico della Narda
Safety Test Solutions con riferibilitd ai campioni di prima linea
oppure tarati da Enti esterni accreditat (classe B).

Date(s) of measurements 11.03.2015 Lei i mistra dichiarste in quesio d woas
Daitafe) deile misure espresse come due volte lo scarto tipo (cormispondente, nel
caso di diswnibuzione normale, a un livello di confidenza di
Result of calibration Measurements results circa 95%). Le meertezze di misura sono ca!mian.c in
Risultato della taratura within specifications niferimento alla guida ISO. La conferma metrologica della

strumentazione usata ¢ conforme alla 150 10012-1. 11 sistema
di qualita & certificato 150 9001

COMPANY WITH QUALITY MANAGEMENT
SYSTEM CERTIFIED BY DNV
=150 9001:2008 =

Date of issue Measure operator Person responsible
Data di emissione Operatore misure Responsabile
17.03.2015
This calibrati ifi may not be reprod 1 other than in full, Calibration cemificate without signature are not valid. The wser is recommended
to have the obiect recalibmted at appropriate intervals.
F i pre W di @ in copia g ol non & valide in assenza di firma. All'utente dello strumanta &
Ia el intervallo di tempo
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Test report no.: 1-0992/15-01-25 GWM ;

Calibration Certificate number 50108
Page 3 of 5

Electric field Frequency response for each axis at nominal field of 100 V/m.
The instrument was set as electric field measure with 100 Hz span up to the frequency of 100 Hz,
200 Hz span up to the frequency of 200 Hz, 500 Hz span up to the frequency of 500 Hz,
1 kHz up to 1000 Hz, 10 kHz up to 10 kHz and 100 kHz span for frequency over 10 kHz
& Deviation with 1kV/m range Deviation with 100 kV/m range
Ikr;:i X axis Y axis Z axis X axis Y axis Z axis
(dB) (dB) (dB) (dB) (dB) dB)
0. -0.04 -0.03 -0.01 -0.23 -0.02 .06
0.018 -0.03 0.03 -0.01 -0.03 -0.13 .03
.04 0.11 0.11 0.15 0.14 0.10 B
[ 0.05 0.05 -0.01 .02 0.03 .02 .
008 0.13 0.10 Ki 0.07 14 3
0.10 0.07 0.13 .0 0.0 .12 .08
0.15 .05 0.09 -0.03 0.0 .00 .03
0.20 .05 -0.01 -0.05 0! -0.01 02
0.30 .05 -0.01 .0 .0 .03 0.05
0.50 .02 0.04 .OE .0 .08 0.10
1.00 .03 -0.0 0 .0 .03 0.03
3.00 -0.04 -0.0 -0.02 -0.05 .00 0.10
5.00 -0.05 .0 -0.03 -0.02 .03 0.05
10.00 -0.04 0 -0.03 .04 .06 -0.03
20.0 -0.03 01 -0.02 .09 -0.01 -0.01
30.0 -0.02 02 -0.02 .03 .04 0.02
40.0 -0.02 02 -0.03 .04 -0.04 0.03
50.0 -0.03 01 -0.03 -0.06 00 0.09
B0. -0.03 -0.01 -0.04 -0.07 08 0.00
70. -0.05 -0.03 -0.07 .00 .10 0.00
80. -0.08 -0.05 0.05 0.01 0.08 -0.03
90. 0.03 0.05 0.02 -0.08 -0.06 -0.04
100 -0.07 -0.05 0.04 0.01 0.05 02 |
Frequency response EHP50D Electric field
Measurements @ 100 Vim
1.0dB
£
2 08B
a
0.64dB 4
0.4 dB 4
0.2dB 4
0.0 dB
-0.2dB
-0.4 dB 4 T ==ty X axis range 1 kvim
1 | === axig range 1 kVim
-0.6dB T T 1 T =fr=7 axis range 1 k\Vim
1 ‘ =g axis range 100 kVim
-0.86dB - ——ed 4 H =@ axis range 100 k\im
1 —@—Z axis range 100 kVim
1,008 +— ety : T .
0.001 kHz 0.010 kHz 0.100 kHz 1.000 kHz 10.000 kHz 100.000 kHz ~ 1000.000 kHz

Frequency
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Magnetic Field Frequency response for each axis at nominal magnetic flux density of 2uT.
The instrument was set as magnetic field measure with 100 Hz span up to the frequency of 100 Hz,
200 Hz span up to the frequency of 200 Hz, 500 Hz span up to the frequency of 500 Hz,
1 kHz up to 1000 Hz, 10 kHz up to 10 kHz and 100 kHz span for frequency over 10 kHz

= Deviation with 100pT range Deviation with 10mT range
":::i X axis Y axis Z axis X axis Y axis Z axis
(dB) (dB) (dB) (dB) (dB) (dB)
0.005 -0.12 -0.10 -0.11 0.47 0.18 0.09
0.016 .01 .0 0.01 -0.08 0.10 0.27
0.04 .07 1 0.10 0.12 0.16 0.12
0.05 0,06 -0.02 0.03 .03 0.04 0.05
0.06 -0.01 0.0 0.05 .01 0.08 0.12
0.10 0.05 0.03 0.00 -0.02 0.05 0.03
0.15 -0.02 -0.01 0.00 -0.05 0.03 0.01
0.20 -0.03 -0.03 0.01 -0.01 0.04 -0.03
0.30 -0.12 -0.03 -0.03 -0.15 -0.02 -0.07
0.50 0.05 0.03 0.05 0.06 0.03 0.08
1.00 0.02 0.00 0.01 -0.05 0.08 0.00
3.00 -0.04 0.01 -0.04 0.03 0.05 0.16
5.00 -0.03 -0.03 -0.04 0.01 0.10 -0.03
10.00 -0.03 0.00 -0.01 -0.10 0.07 =0.01
20.0 -0.03 -0.0: -0.04 0.05 0.10 0.15
30.0 -0.03 -0.0 -0.04 0.07 -0.07 .08
40.0 -0.05 -0.0 -0.0 0.12 0.10 10
50.0 -0.01 -0.0 0.02 0.05 -0.01 .21
60.0 -0.02 0.00 0.02 0.07 0.05 .03
70.0 -0.03 0.02 0.03 0.19 0.18 0.22
80.0 -0.02 0.01 0.02 0.16 0.28 0.11
50.0 0.00 -0.01 0.01 0.19 0.15 -0.04
T00.0 00U 0.0d 0.07 0.08 0.14 0.00
Frequency response EHP50D Magnetic field
Measurements 24T
5 1048 @2y
= |
>
8 0.8 dB - + + —_——
0.6dB -
0.4 dB -
0.2d8
0.0 dB
-0.2dB +
0488 11— [ 7 —a=xaxsrange 1004T
=Y a5 range 100pT
-0.6 dB -1 +t 1 ==gy==7 avis range 100pT
=g axis range 10mT
-0.8dB e . ==Y axis range 10mT
=—8—72 axis range 10mT
-1.0dB T T T
0.001 kHz 0.010 kHz 0.100 kHz 1.000 kHz 10.000 kHz 100.000 kHz  1000.000 kHz

Frequency
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Magnetic Field Linearity response for each axis at applied frequency of 50 Hz
and magnetic flux density below
The instrument was set with 100 Hz span.

Applied flux Deviation
density X axis Y axis Z axis
(uT) (dB) (dB) (dB)
0.2 -0.15 -0.16 -0.07
0.5 -0.13 -0.14 0.07
1.0 -0.10 -0.06 0.03
3.0 -0.06 -0.02 0.01
5.0 -0.08 -0.01 0.04
10 -0.08 -0.02 0.03
50 -0.16 -0.09 -0.03
100 -0.15 -0.07 0.00
200 -0.15 014 0.15

X axis linearity 0.05 dB
Y axis linearity 0.15 dB
£ axis linearity 0.11 dB

Linearity response EHP50D Magnetic field

Measurements @ 50 Hz
1.0dB -|

0.6dB +
0.6dB -
0.4dB -
0.2dB

02dB s 2 E WA | | ’

04dB 4 | =—ir—X axis

Deviation

-0.6 dB - t == axis

-0.8dB - 11 —tr=Z axis

-1.00B - - - :
0.4 4T 1.0 uT 10.0uT 100.0 T 1000.0 uT

Appied flux density
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Annex C: Document History

Version Applied Changes Date of Release
Initial Release 2016-04-04

Annex D: Further Information
Glossary

BW Bandwidth

DUT Device under Test

EUT Equipment under Test

FCC Federal Communication Commission

FCCID Company Identifier at FCC

HW Hardware

IC Industry Canada

N/A not applicable

OET Office of Engineering and Technology

SIN Serial Number

SwW Software

UNII Unlicensed National Information Infrastructure
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