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Applicant Mobiwire SAS
FCCID QPN-MOBIGO
Product 3G NFC POS
Model MobiGo

Report No. R1807A0329-R5V1

Issue Date  August 28, 2018

TA Technology (Shanghai) Co., Ltd. tested the above equipment in accordance with the requirements in FCC
CFRA47 Part 15C (2018). The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.
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Summary of measurement results

Number Summary of measurements of results Clause in FCC rules Verdict
1 20 dB bandwidth 2.1049 PASS
2 Frequency Stability Tolerance 15.225(e) PASS
3 Radiated Emissions 15.225 (a) (b) (c) (d) and 15.209 PASS
4 Conducted Emissions 15.207 PASS
Date of Testing: July 20, 2018~ August 15, 2018
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1. Test Laboratory

1.1. Notes of the test report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd. The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein .Measurement Uncertainties were not taken
into account and are published for informational purposes only. This report is written to support
regulatory compliance of the applicable standards stated above. This report must not be used by the

client to claim product certification, approval, or endorsement by any government agencies.
1.2. Test facility

CNAS (accreditation number: L2264)

TA Technology (Shanghai) Co., Ltd. has obtained the accreditation of China National Accreditation
Service for Conformity Assessment (CNAS).

FCC (Designation number: CN1179, Test Firm Registration Number: 446626)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

IC (recognition number is 8510A)

TA Technology (Shanghai) Co., Ltd. has been listed by industry Canada to perform electromagnetic
emission measurement.

VCCI (recognition number is C-4595, T-2154, R-4113, G-10766)

TA Technology (Shanghai) Co., Ltd. has been listed by industry Japan to perform electromagnetic
emission measurement.

A2LA (Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 4 of 34
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1.3. Testing Location

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: xukai@ta-shanghai.com
TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 5 of 34
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2. General Description of Equipment under Test

Client Information

Applicant Mobiwire SAS
Applicant address 79 avenue Francois Arago, 92000 NANTERRE France
Manufacturer Mobiwire SAS
Manufacturer address 79 avenue Francois Arago, 92000 NANTERRE France

General information

EUT Description

Model: MobiGo
IMEL SIM 1: 359557090000197

SIM 2: 359557090001575
Hardware Version: V01B
Software Version: WMO06_NFC
Power Supply: Battery/AC adapter
Antenna Type: Internal Antenna
Test Mode: NFC-A NFC-B NFC-F NFC-V
Modulation Type: ASK ASK, BPSK ASK ASK

ratin Fri n
g::gae (Sf' SAHENEY Y 13 56MHzZ
EUT Accessory

Adapter 1 Manufacturer: DongGuan Aohai Power Technology Co.,Ltd

Model: A31A-050100U-EU1

Manufacturer:RUIDE(SHENZHEN) ELECTRONIC INDUSTRIAL CO.
Adapter 2 , LTD.

Model: RD0501000-USBA-18MG

Manufacturer: Ningbo Veken Battery Co.,LTD

Battery
Model: 178119744
Manufacturer: ENZHEN FKY-QY HARDWARE ELECTRONIC
CO.,LTD

USB Cable

Model: AM MICRO 5P
100cm Cable, Shielded

Note: The information of the EUT is declared by the manufacturer.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 6 of 34
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Item Configure 1 Configure 2
Software The same The same
Hardware The same The same
SIM Card Slot SIM 1, SIM 2 SIM 1
Other The same The same
Note: Customer declaration, two configures is the same, except for SIM Card Slot. There are
more than one Configure, each one should be applied throughout the compliance test
respectively, however, only the worst case (Configure 1) will be recorded in this report.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 7 of 34
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~_/ FCC RF Test Report

3. Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

Test standards
FCC CFR47 Part 2 (2018)

FCC CFR47 Part 15C (2018)

- ANSI C63.10 (2013)

TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 8 of 34
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4. Test Configuration

Test Mode

The EUT was programmed to be in continuously transmitting mode and the transmit duty cycle is not
less than 98%.

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 9 of 34
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5. Test Case Results

5.1. 20dB Bandwidth

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Method of Measurement

The EUT was connected to the spectrum analyzer through an external attenuator (20dB) and a
known loss cable. RBW is set to 10 kHz; VBW is set to 3 times thw RBW on spectrum analyzer.

Test Setup

EUT

FF cable

Limits

No specific occupied bandwidth requirements in part 2.1049.

Measurement Uncertainty

Spectrum
Analyzer

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2, U= 936 Hz.

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-008R
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Test Results:

NFC-A
Carrier frequency 99% Bandwidth 20dB Bandwidth .
Conclusion
(MHz) (kHz) (kHz)
13.56MHz 26.409 28.790 PASS
NFC-B
Carrier frequency 99% Bandwidth 20dB Bandwidth .
Conclusion
(MHz) (kHz) (kHz)
13.56MHz 24.805 28.390 PASS
NFC-F
Carrier frequency 99% Bandwidth 20dB Bandwidth .
Conclusion
(MHz) (kHz) (kHz)
13.56MHz 28.676 28.410 PASS
NFC-V
Carrier frequency 99% Bandwidth 20dB Bandwidth .
Conclusion
(MHz) (kHz) (kHz)
13.56MHz 25.076 28.580 PASS

TA Technology (Shanghai) Co., Ltd.

TA-MB-04-008R
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5.2. Frequency Stability

Ambient condition

Temperature Relative humidity

21°C ~25°C 40%~60%

Method of Measurement

1.

Frequency Stability (Temperature Variation)

The temperature inside the climate chamber is varied from -10°C to +55°C in 10°C step size,

(1) With all power removed, the temperature was decreased to 0°C and permitted to stabilize for
three hours.

(2) Measure the carrier frequency with the test equipment in a “call mode”. These measurements
should be made within 1 minute of powering up the mobile station, to prevent significant self
warming.

(3) Repeat the above measurements at 10°C increments from -10°C to +55°C. Allow at least 1.5
hours at each temperature, un-powered, before making measurements.

2. Frequency Stability (Voltage Variation)
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.
This transceiver is specified to operate with an input voltage of between 3.6 V and 4.35 V, with a
nominal voltage of 3.8V.
Test setup
‘Climate chamber ]l
: |
| EUT i Spectrum Analyzer
I
|
1 |
DC Power Supply
TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 12 of 34
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Limits
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Rule Part 15.225 (e) The frequency tolerance of the carrier signal shall be maintained within £0.01%

of the operating frequency over a temperature variation of —20 degrees to + 50 degrees C at normal

supply voltage, and for a variation in the primary supply voltage from 85% to 115% of the rated supply
voltage at a temperature of 20 degrees C. For battery operated equipment, the equipment tests shall
be performed using a new battery.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 99.75% confidence level for the normal
distribution is with the coverage factor k = 3, U= 0.01ppm.

TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 13 of 34
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Test Result
NFC-A
Test Frequency Tolerance (MHz)
- : : 13.56MHz : : : : . :
1min 2min Smin 10min 1min 2min 5min 10min
-20°C/3.8V | 13.559336 | 13.559346 | 13.559342 | 13.559336 | 0.000664 | 0.000654 | 0.000658 | 0.000664
-10°C/3.8 V | 13.559334 | 13.559341 | 13.559333 | 13.559334 | 0.000666 | 0.000659 | 0.000667 | 0.000666
0°C/3.8V 13.559328 | 13.559337 | 13.559330 | 13.559326 | 0.000672 | 0.000663 | 0.000670 | 0.000674
10°C/3.8 V | 13.559322 | 13.559329 | 13.559325 | 13.559318 | 0.000678 | 0.000671 | 0.000675 | 0.000682
20°C/3.8V | 13.559322 | 13.559328 | 13.559315 | 13.559308 | 0.000678 | 0.000672 | 0.000685 | 0.000692
30°C/3.8V | 13.559314 | 13.559326 | 13.559313 | 13.559302 | 0.000686 | 0.000674 | 0.000687 | 0.000698
40°C/3.8V | 13.559305 | 13.559324 | 13.559305 | 13.559294 | 0.000695 | 0.000676 | 0.000695 | 0.000706
55°C/3.8V | 13.559303 | 13.559318 | 13.559301 | 13.559292 | 0.000697 | 0.000682 | 0.000699 | 0.000708
20°C/3.6 V | 13.559293 | 13.559313 | 13.559292 | 13.559290 | 0.000707 | 0.000687 | 0.000708 | 0.000710
20°C/4.35V | 13.559287 | 13.559309 | 13.559288 | 13.559284 | 0.000713 | 0.000691 | 0.000712 | 0.000716
Test Tolerance (%
status 1min 2min (Sm)in tomin | -mit(%) | Conclusion
-20°C/3.8 V 0.004896 | 0.004824 | 0.004853 | 0.004895 0.01 PASS
-10°C/3.8 V 0.004914 | 0.004859 | 0.004915 | 0.004911 0.01 PASS
0°C/3.8V 0.004954 | 0.004892 | 0.004942 | 0.004968 0.01 PASS
10°C/3.8 V 0.004999 | 0.004947 | 0.004981 | 0.005032 0.01 PASS
20°C/3.8 V 0.005001 | 0.004954 | 0.005052 | 0.005102 0.01 PASS
30°C/3.8V 0.005058 | 0.004967 | 0.005069 | 0.005147 0.01 PASS
40°C/3.8 V 0.005124 | 0.004985 | 0.005125 | 0.005204 0.01 PASS
55°C/3.8 V 0.005142 | 0.005031 | 0.005156 | 0.005219 0.01 PASS
20°C/3.6 V 0.005213 | 0.005065 | 0.005223 | 0.005235 0.01 PASS
20°C/4.35V 0.005261 | 0.005096 | 0.005252 | 0.005284 0.01 PASS

TA Technology (Shanghai) Co., Ltd.
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NFC-B
Frequency
:;::s 13.56MHz Tolerance (MHz)
1min 2min 5min 10min 1min 2min 5min 10min
-20°C/3.8 V | 13.559335 | 13.559346 | 13.559335 | 13.559351 | 0.000665 | 0.000654 | 0.000665 | 0.000649
-10°C/3.8 V | 13.559326 | 13.559341 | 13.559331 | 13.559346 | 0.000674 | 0.000659 | 0.000669 | 0.000654
0°C/3.8V 13.559325 | 13.559338 | 13.559325 | 13.559344 | 0.000675 | 0.000662 | 0.000675 | 0.000656
10°C/3.8 V | 13.559316 | 13.559329 | 13.559317 | 13.559341 | 0.000684 | 0.000671 | 0.000683 | 0.000659
20°C/3.8 V | 13.559315 | 13.559319 | 13.559312 | 13.559333 | 0.000685 | 0.000681 | 0.000688 | 0.000667
30°C/3.8V | 13.559312 | 13.559319 | 13.559305 | 13.559331 | 0.000688 | 0.000681 | 0.000695 | 0.000669
40°C/3.8V | 13.559311 | 13.559316 | 13.559296 | 13.559323 | 0.000689 | 0.000684 | 0.000704 | 0.000677
55°C/3.8 V | 13.559307 | 13.559315 | 13.559288 | 13.559318 | 0.000693 | 0.000685 | 0.000712 | 0.000682
20°C/3.6 V | 13.559298 | 13.559315 | 13.559285 | 13.559313 | 0.000702 | 0.000685 | 0.000715 | 0.000687
20°C/4.35V | 13.559296 | 13.559308 | 13.559283 | 13.559313 | 0.000704 | 0.000692 | 0.000717 | 0.000687
Test Tolerance (%) Limit(%) .
status 1min 2min Smin 10min Conclusion
-20°C/3.8 V 0.004902 | 0.004821 | 0.004903 | 0.004785 0.01 PASS
-10°C/3.8 V 0.004973 | 0.004863 | 0.004934 | 0.004823 0.01 PASS
0°C/3.8V 0.004979 | 0.004880 | 0.004980 | 0.004840 0.01 PASS
10°C/3.8 V 0.005045 | 0.004947 | 0.005039 | 0.004860 0.01 PASS
20°C/3.8V 0.005048 | 0.005019 | 0.005073 | 0.004922 0.01 PASS
30°C/3.8V 0.005071 | 0.005021 | 0.005126 | 0.004936 0.01 PASS
40°C/3.8 V 0.005083 | 0.005046 | 0.005193 | 0.004995 0.01 PASS
55°C/3.8 V 0.005113 | 0.005051 | 0.005249 | 0.005030 0.01 PASS
20°C/3.6 V 0.005179 | 0.005053 | 0.005271 | 0.005063 0.01 PASS
20°C/4.35V 0.005195 | 0.005105 | 0.005288 | 0.005066 0.01 PASS

TA Technology (Shanghai) Co., Ltd.
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NFC-F
Frequency
:;::s 13.56MHz Tolerance (MHz)
1min 2min 5min 10min 1min 2min 5min 10min
-20°C/3.8 V | 13.559352 | 13.559338 | 13.559339 | 13.559341 | 0.000648 | 0.000662 | 0.000661 | 0.000659
-10°C/3.8 V | 13.559350 | 13.559338 | 13.559333 | 13.559336 | 0.000650 | 0.000662 | 0.000667 | 0.000664
0°C/3.8V 13.559348 | 13.559336 | 13.559330 | 13.559334 | 0.000652 | 0.000664 | 0.000670 | 0.000666
10°C/3.8 V | 13.559348 | 13.559334 | 13.559322 | 13.559332 | 0.000652 | 0.000666 | 0.000678 | 0.000668
20°C/3.8 V | 13.559340 | 13.559327 | 13.559316 | 13.559326 | 0.000660 | 0.000673 | 0.000684 | 0.000674
30°C/3.8V | 13.559334 | 13.559325 | 13.559313 | 13.559316 | 0.000666 | 0.000675 | 0.000687 | 0.000684
40°C/3.8 V | 13.559324 | 13.559315 | 13.559305 | 13.559306 | 0.000676 | 0.000685 | 0.000695 | 0.000694
55°C/3.8 V | 13.559319 | 13.559306 | 13.559302 | 13.559297 | 0.000681 | 0.000694 | 0.000698 | 0.000703
20°C/3.6 V | 13.559319 | 13.559302 | 13.559301 | 13.559287 | 0.000681 | 0.000698 | 0.000699 | 0.000713
20°C/4.35V | 13.559319 | 13.559300 | 13.559296 | 13.559279 | 0.000681 | 0.000700 | 0.000704 | 0.000721
Test Tolerance (%) Limit(%) .
status 1min 2min Smin 10min Conclusion
-20°C/3.8 V 0.004776 | 0.004884 | 0.004873 | 0.004862 0.01 PASS
-10°C/3.8 V 0.004795 | 0.004884 | 0.004922 | 0.004896 0.01 PASS
0°C/3.8V 0.004809 | 0.004895 | 0.004944 | 0.004912 0.01 PASS
10°C/3.8 V 0.004812 | 0.004914 | 0.004998 | 0.004927 0.01 PASS
20°C/3.8V 0.004865 | 0.004963 | 0.005041 | 0.004973 0.01 PASS
30°C/3.8V 0.004914 | 0.004976 | 0.005064 | 0.005043 0.01 PASS
40°C/3.8 V 0.004986 | 0.005048 | 0.005123 | 0.005115 0.01 PASS
55°C/3.8 V 0.005020 | 0.005118 | 0.005145 | 0.005183 0.01 PASS
20°C/3.6 V 0.005023 | 0.005145 | 0.005154 | 0.005256 0.01 PASS
20°C/4.35V 0.005025 | 0.005162 | 0.005192 | 0.005316 0.01 PASS
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NFC-V
Frequency
:;::s 13.56MHz Tolerance (MHz)
1min 2min 5min 10min 1min 2min 5min 10min
-20°C/3.8 V | 13.559340 | 13.559353 | 13.559350 | 13.559334 | 0.000660 | 0.000647 | 0.000650 | 0.000666
-10°C/3.8 V | 13.559332 | 13.559346 | 13.559340 | 13.559331 | 0.000668 | 0.000654 | 0.000660 | 0.000669
0°C/3.8V 13.559324 | 13.559337 | 13.559336 | 13.559330 | 0.000676 | 0.000663 | 0.000664 | 0.000670
10°C/3.8 V | 13.559322 | 13.559332 | 13.559336 | 13.559322 | 0.000678 | 0.000668 | 0.000664 | 0.000678
20°C/3.8 V | 13.559321 | 13.559323 | 13.559332 | 13.559318 | 0.000679 | 0.000677 | 0.000668 | 0.000682
30°C/3.8V | 13.559313 | 13.559317 | 13.559325 | 13.559310 | 0.000687 | 0.000683 | 0.000675 | 0.000690
40°C/3.8V | 13.559312 | 13.559311 | 13.559319 | 13.559303 | 0.000688 | 0.000689 | 0.000681 | 0.000697
55°C/3.8 V | 13.559311 | 13.559308 | 13.559309 | 13.559296 | 0.000689 | 0.000692 | 0.000691 | 0.000704
20°C/3.6 V | 13.559302 | 13.559306 | 13.559301 | 13.559294 | 0.000698 | 0.000694 | 0.000699 | 0.000706
20°C/4.35V | 13.559293 | 13.559303 | 13.559297 | 13.559286 | 0.000707 | 0.000697 | 0.000703 | 0.000714
Test Tolerance (%) Limit(%) .
status 1min 2min Smin 10min Conclusion
-20°C/3.8 V 0.004868 | 0.004774 | 0.004794 | 0.004912 0.01 PASS
-10°C/3.8 V 0.004923 | 0.004826 | 0.004865 | 0.004937 0.01 PASS
0°C/3.8V 0.004982 | 0.004892 | 0.004897 | 0.004938 0.01 PASS
10°C/3.8 V 0.004998 | 0.004929 | 0.004898 | 0.004996 0.01 PASS
20°C/3.8V 0.005009 | 0.004991 | 0.004928 | 0.005031 0.01 PASS
30°C/3.8 V 0.005068 | 0.005034 | 0.004978 | 0.005092 0.01 PASS
40°C/3.8 V 0.005073 | 0.005081 | 0.005026 | 0.005139 0.01 PASS
55°C/3.8 V 0.005078 | 0.005104 | 0.005093 | 0.005193 0.01 PASS
20°C/3.6 V 0.005145 | 0.005121 | 0.005154 | 0.005205 0.01 PASS
20°C/4.35V 0.005213 | 0.005141 | 0.005184 | 0.005266 0.01 PASS
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5.3. Radiates Emission

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 102.5kPa

Method of Measurement

The test set-up was made in accordance to the general provisions of ANSI C63.10-2013.The
Equipment Under Test (EUT) was set up on a non-conductive table in the semi-anechoic chamber.
The test was performed at the distance of 3 m between the EUT and the receiving antenna. The
radiated emissions measurements were made in a typical installation configuration.

Sweep the whole frequency band through the range from 9 kHz to the 10th harmonic of the carrier,
and the emissions less than 20 dB below the permissible value are reported.

During the test, below 30MHz, the center of the loop shall be 1 meters; above 30MHz, the height of
receive antenna shall be moved from 1 to 4 meters, and the antenna shall be performed under
horizontal and vertical polarization. The turntable shall be rotated from 0 to 360 degrees for detecting
the maximum of radiated spurious signal level. The measurements shall be repeated with orthogonal
polarization of the test antenna. The data of cable loss and antenna factor has been calibrated in full
testing frequency range before the testing.

Set the spectrum analyzer in the following:

Below 1GHz (detector: Peak and Quasi-Peak)

RBW=100 kHz / VBW=300 kHz / Sweep=AUTO

Above 1GHz (detector: Peak):

(a) PEAK: RBW=1MHz VBW=3MHz/ Sweep=AUTO

(b) AVERAGE: RBW=1MHz / VBW=3MHz / Sweep=AUTO

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in stand-up position (Z axis) and the

worst case was recorded.

The test is in transmitting mode NFC-A and NFC-B , choose worst mode NFC-A in report.
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Test setup
9kHz~~~ 30MHz

Loop
antenna

A

Turntable

—_— 6:8_ Spectrum
- [ -5I1 : ¢ Analyzer
G : Coaxial Cable /

round Plane

30MHz~~~ 1GHz

Antenna
|I ] g tower

“+ 3m

Turntable 1m to 4m

EUT

- - (;:5_ | Spectrum
—'3 I - — l Analyzer
G Coaxial Cable /

round Plane

Above 1GHz
Alllenna
‘&1 nower
| Hoem
3 : i anfeinna
: 3m. /
Tun“ﬂb]& E R , Spedirim
i [L, : ATATYZe
& \
- 15”}\/\/\/\/\/\' s Pre-mnp f= _:
L l ] [ 1
—2.4m —

Note: Area side:2.4mX3.6m
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Clause 15.225(a) the field strength of any emissions within the band 13.553-13.567 MHz shall not
exceed 15,848 microvolts/meter at 30 meters.

Clause 15.225(b) within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of
any emissions shall not exceed 334 microvolts/meter at 30 meters.

Clause 15.225(c) within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of
any emissions shall not exceed 106 microvolts/meter at 30 meters.

Clause 15.225(d) The field strength of any emissions appearing outside of the 13.110-14.010 MHz
band shall not exceed the general radiated emission limits in §15.209.

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional radiator
shall not exceed the field strength levels specified in the following table:

Frequency of emission (MHz) Field strength(uV/m) Field strength(dBuV/m)
0.009-0.490 2400/F(kHz) 128.519dBuV/m -93.8dBuV/m
0.490-1.705 24000/F(kHz) 73.8dBuV/m -62.969dBuV/m

1.705-30.0 30 69.5 dBuV/m
30-88 100 40
88-216 150 43.5
216-960 200 46
Above960 500 54

All measurements were performed using a loop antenna. The antenna was positioned in three
orthogonal positions (X front, Y side, Z top) and the position with the highest emission level was
recorded.

When using other measurement distance, according to the standard C63.10, If that point is
closer to the EUT than A2 and the limit distance is greater than A/21r, the data was extrapolated
to the specified measurement distance of 30m using extrapolation factor as specified in
§6.4.4.2. Extrapolation Factor = 40log(d near filed/ d measure )+20log(d limit / d near filed)
**Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz
or 470-806 MHz. However, operation within these frequency bands is permltted under other sections
of this part, e.g., §§15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

§15.209 (d) The emission limits shown in the above table are based on measurements employing a
CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz. Radiated emission limits in these three bands are based on measurements employing an
average detector.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 1.96.
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Frequency Uncertainty
9kHz-30MHz 3.55dB
30MHz-200MHz 4.19dB
200MHz-1GHz 3.63 dB
Above 1GHz 3.68 dB
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Test result
In-band

110
100T

80T

60T

Level in dBuV/

40T

20t ¢

FCC RE Part15C 13.56M

13.560000
59.015 dBuV/

v

Z

4 L 4

FCC Part15 13.5M IN BAND

13.4 13.6 13.8

Frequency in MHz

14.2 144  14.56

Radiates Emission from 13.11MHz to 14.01MHz
Note: This graph displays the maximum values of horizontal and vertical by software
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Out-of-band

The following graphs display the maximum values of horizontal and vertical by software.
For above 1GHz, Blue trace uses the peak detection, Green trace uses the average detection.
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90T

3 sor
3 |
% 701
~ eor
507
[ *
40T LI ¢
| . .
30T r'
20 : : : : : : : i
ok 20k 30k 40 50 60 70 80 90k
Frequency in Hz
Radiates Emission from 9kHz to 90kHz
FCC RE 90K-110KHz QP
110= RE-FEC Part15C-9kHz=30MHz
1001
80T
s L
S 60T
E} |
S a0t
¢ | K L 2 &
20
1GI T T T T T T T T T i T T T T T T T T 1
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Frequency in kHz
Radiates Emission from 90kHz to 110kHz
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FCC RE 110K-490KHz AV

110p
100 RE FCC Part15C | 9kHz-30MHz
80T
s L
T 601
é +4
8 wp®
h * ¢ -
20T A4
10 t ; ; i
110k 200 300 490k
Frequency in Hz
Radiates Emission from 110kHz to 490kHz
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FCC RE 490K-30MHz QP

1001

8071

-RI RE_FCCJPprt15C 9KHz-30MHz

60T

s

=5

m L

el

£

3 40T

s 1

¢

ok & 3 2 »
o+ t +—t t t t t t t — t t 1
490k 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Radiates Emission from 490kHz to 30MHz

Frequency | Quasi-Peak | Height | Azimuth R:::::g (::;(:t Margin Limit
(MHz) (dBuV/m) (cm) (deg) (dBuV/m) (dB) (dB) | (dBuV/m)
0.907385 26.6 100.0 281.0 7.2 19.4 41.8 68.4
1.630645 24.0 100.0 0.0 4.8 19.2 39.3 63.3
1.894990 23.6 100.0 0.0 4.5 19.1 46.4 70.0
3.991180 221 100.0 359.0 29 19.2 47.9 70.0
12.834935 224 100.0 0.0 2.9 19.5 47.6 70.0
23.556575 19.8 100.0 0.0 0.2 19.6 50.2 70.0

Remark: 1. Quasi-Peak = Reading value + Correction factor
2. Correction Factor = Antenna factor+ Insertion loss (cable loss+amplifier gain)
3. Margin = Limit — Quasi-Peak
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RE 0.03-1GHz QP Class B

80T
70T
60T
1 BCC Part 15B RE QP(Class B
_ 50T
> T I
o I
8 40
£ T
T 30T
>
g T .
20F ‘
101 * o *»
0 t t t t t t t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Radiates Emission from 30MHz to 1GHz
Note: This graph displays the maximum values of horizontal and vertical by software

Frequency | Quasi-Peak | Height Polarization Azimuth R:::ii:g i::::::'t Margin Limit
(MHz) (dBuV/m) (cm) (deg) (dBuV/m) (dB) (dB) | (dBuV/m)
49.970000 9.8 100.0 Vv 54.0 -3.4 13.2 30.2 40.0
64.276250 8.4 100.0 \Y 61.0 -2.6 11.0 31.6 40.0
171.377500 10.7 100.0 \Y 248.0 0.2 10.5 32.8 43.5
180.233750 10.6 100.0 \ 226.0 -0.3 10.9 32.9 43.5
513.915000 18.4 216.0 \Y% 134.0 -2.5 20.9 27.6 46.0
939.417500 26.4 203.0 \Y 128.0 -0.7 271 19.6 46.0
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5.4. Conducted Emission

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Methods of Measurement

The EUT is placed on a non-metallic table of 80cm height above the horizontal metal reference
ground plane. During the test, the EUT was operating in its typical mode. The test method is
according to ANSI C63.10-2013. Connect the AC power line of the EUT to the L.I.S.N. Use EMI
receiver to detect the average and Quasi-peak value. RBW is set to 9 kHz, VBW is set to 30kHz.

The measurement result should include both L line and N line.
The test is in transmitting mode.

Test Setup

EUT

LI1S.N

Note: AC Power source is used to change the voltage 110V/60Hz.

Limits

AL FPower source

Test Hecener

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that
is designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz to
30 MHz, shall not exceed the limits in the following table, as measured using a 50 yH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be
based on the measurement of the radio frequency voltage between each power line and ground at
the power terminal. The lower limit applies at the boundary between the frequency ranges.

Frequency Conducted Limits(dBuV)
(MHz) Quasi-peak Average
0.15-0.5 66 to 56 56 to 46
05-5 56 46
TA Technology (Shanghai) Co., Ltd. TA-MB-04-008R Page 27 of 34
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5-30

60

50

" Decreases with the logarithm of the frequency.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is

with the coverage factor k = 1.96, U= 2.69 dB.
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Test Results:
Following plots, Blue trace uses the peak detection and Green trace uses the average detection.

L Line
100 T Frequency | QuasiPeak | Average | Limit | Margin | Meas. | Bandwidth | Line | Filter | Corr.
| (MHz) (@Biv) (dB!iv) | (@aB!iv)| (dB) | Time (kHz) (dB)
(ms)
BT 0,208500 — 13.35 53.27 39.92 | 1000.0 9.000 L1 ON 19.2
0.208500 17.81 — 63.27 45.45 | 1000.0 9.000 L1 ON 19.2
3% - 0.552750 14.70 — 56.00 41.30 | 1000.0 9.000 | L1 ON 19.3
F 0T T— 0.615750 - 12.37 46.00 33.63 | 1000.0 9.000 | L1 ON 19.3
E 0.831750 14.10 — 56.00 41.90 | 1000.0 9.000 | L1 ON 19.2
= 56 = 0.888000 — 11.76 46.00 34.24 | 1000.0 9.000 [ L1 ON 19.2
3 401 4.821000 — 13.64 46.00 32.36 | 1000.0 9.000 L1 ON 19.1
o 5.061750 15.23 — 60.00 44.77| 1000.0 9.000 L1 ON 19.1
B 7.320750 16.24 — 60.00 43.76 | 1000.0 9.000 | L1 ON 19.2
4+ s 7.590750 - 14.41 50.00 35.59 | 1000.0 9.000 | L1 ON 19.2
> L7 - . '_ & 13.924500 1542 — 60.00 44.86 | 1000.0 9.000 | L1 ON 19.5
L 15.783000 — 13.47 50.00 36.53 | 1000.0 9.000 [ L1 ON 19.4
o t t t | e ¢ t t t t t—t—t— t t 1
150k 300 400 500 800 1M M M 4M SM 8 g 1™ 20M 20M
Frequency in Hz
N Line
00T Frequency | QuasiPeak | Average | Limit | Margin | Meas. [ Bandwidth | Line | Filter | Corr.
(MHz) dBliv) (aBliv) | (aB!iv)| (aB) | Time (kHz) (dB)
[ (ms)
st 0.269250 — 13.15 51.14 37.99 | 1000.0 9.000 [N ON 19.4
0.449250 20.23 — 56.89 36.66 | 1000.0 9.000 N ON 19.2
’__‘ 4 0.595500 20.28 - 56.00 35.72 | 1000.0 9.000 [N ON 19.3
= g+ E 0.600000 — 15.89 46,00 30,41 1000.0 9.000 (N ON 19.3
% - 0.831750 19.18 - 56.00 36.82 [ 1000.0 9.000 (N ON 19.2
f B = — 0.847500 o 15.15 46.00 S.000 N ON 19.2
g ant 2175000 - 13.68 46.00 32.32 | 1000.0 9.000 N OoN 191
=5, 3.257250 16.23 — 56.00 39.77 | 1000.0 9.000 |N ON 194
B 7.318500 16.68 - 60.00 43.32 | 1000.0 9.000 [N ON 19.2
204 '8 * 7.638000 — 14.70 50,00 3530 1000.0 9.000 (N ON 19.2
L J | & 16.514250 14.68 - 9.000 (N ON 19.5
N 29.652000 — 15.12 S.000 N ON 19.7
150k 300 400 500 800 1M M 3M 4M M 6 8 1M 20m oM
Frequency in Hz
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6. Main Test Instruments

Name Manufacturer Type Serial Calibration Expi.ration
Number Date Time
EMI Test Receiver R&S ESCI 100948 2018-05-20 | 2019-05-19
TR'LOAC:]tSLZZdba”d Schwarzbeck | VULB 9163 | 9163-201 | 2017-11-18 | 2020-11-17
Loop Antenna | SCHWARZBECK | FMZB1519 | 1519-047 | 2014-12-06 = 2019-12-05
EMI Test Receiver R&S ESCS30 100138 2017-12-15 | 2018-12-14
LISN R&S ENV216 101171 2016-12-16 | 2019-12-15
Spectrum Analyzer Agilent N9020A | MY52330084 | 2018-05-20 | 2019-05-19
RF Cable Agilent SMA 15¢cm 0001 / /

*++*END OF REPORT *****
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(_ZJA FCC RF Test Report
ANNEX A: EUT Appearance and Test Setup

A.1 EUT Appearance
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c: USB Cable
Picture 1 EUT and Accessory
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A.2 Test Setup
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Picture 2 Radiated Emission Test Setup
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Picture 3 Conducted Emission Test Setup
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