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TEST REPORT

Test Report No. : GTS20200904010-1-4 f)ji’j;; i‘:}g
Equipment under Test Carplay
Model /Type : CAD-DU1000
Listed Models : CAD-DU600, CAD-DU700, CAD-DU800, CAD-DU900
Applicant : Summit Electronics LLC
Address : 1 Rewe Street, Brooklyn, NY11211, USA
Manufacturer : Summit Electronics LLC
Address : 1 Rewe Street, Brooklyn, NY11211, USA
Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.239: Operation in the band 88-108 MHz
ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices
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2. SUMMARY
2.1. General Remarks
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Date of receipt of test sample Sep.17, 2020
Testing commenced on Sep.17, 2020
Testing concluded on Sep.22, 2020
2.2. Product Description

Product Name Carplay

Trade Mark N/A

Model/Type reference CAD-DU1000

List Models

CAD-DU600, CAD-DU700, CAD-DU800, CAD-DU900

Model Declaration

PCB board, structure and internal of these model(s) are the same, So
no additional models were tested.

Power supply:

DC 12.0-24.0V

Sample ID

GTS20200904010-1-1#

Bluetooth

Operation frequency

2402-2480MHz

Channel Number

79 channels for Bluetooth (DSS)

Channel Spacing

1MHz for Bluetooth (DSS)

Modulation Type

GFSK, /4-DQPSK, 8DPSK for Bluetooth (DSS)

WIFI(2.4G Band)

Frequency Range

2412MHz ~ 2462MHz

Channel Spacing

5MHz

Channel Number

11 Channel for 20MHz bandwidth(2412~2462MHz)
7 channels for 40MHz bandwidth(2422~2452MHz)

Modulation Type

802.11b: DSSS; 802.11g/n: OFDM

Antenna Description

FPC Antenna, 2.70dBi(Max.) for 2.4G Band

FM Transmitter

Frequency Range

88 MHz~108 MHz

Channel Spacing 100KHz
Channel Number 199 Channel
Modulation Type FM

Antenna Description

FPC Antenna ,0dBi(Max.)

2.3. Equipment Under Test

Power supply system utilised

Power supply voltage

0| 230V /50 Hz Ol 120V / 60Hz

@12V DC 0|24V DC

O| Other (specified in blank below)
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2.4. Short description of the Equipment under Test (EUT)

This is a Carplay .

For more details, refer to the user’'s manual of the EUT.

2.5. EUT operation mode

The Applicant provides communication tools software to control the EUT for staying in continuous transmitting
(Duty Cycle more than 98%) and receiving mode for testing .There are 79 channels provided to the EUT.
Channel 00/38/78 was selected to test.

Channel Frequency(MHz) Channel Frequency(MHz)
00 88.1 100 98.1
01 88.2 101 98.2
02 88.3 102 98.3
98 97.9 198 107.9
99 98.0

2.6. Block Diagram of Test Setup

EUT

DC 12V

2.7. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2AMSOCAD-DU1000 filing to comply with Section
15.239 of the FCC Part 15, Subpart C Rules.

2.8. EUT Exercise Software

The product controls the transmission signal and channel switching through the built-in APP.

2.9. Special Accessories

Manufacturer Description Model Serial Number Certificate
Shenzhen MXT
Electronic Car Charger 12V 2A -- SDOC
technology.,Co.Ltd

2.10.External I/O Cable

I/O Port Description Quantity Cable
DC IN Port 1 3.0M, Unscreened Cable
USB Port 1 N/A
AV IN Port 1 N/A
AUDIO Port 1 N/A
TF Card 1 N/A

2.11. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Global Test Service Co.,Ltd.
No0.7-101 and 8A-104, Building 7 and 8, DCC Cultural and Creative Garden, No.98, Pingxin North Road,
Shangmugu Community, Pinghu Street, Longgang District, Shenzhen, Guangdong

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS (No. CNAS L8169)

Shenzhen Global Test Service Co., Ltd. has been assessed and proved to be in compliance with CNAS-CLO1
Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2019 General
Requirements) for the Competence of Testing and Calibration Laboratories.

A2LA (Certificate No. 4758.01)

Shenzhen Global Test Service Co., Ltd. has been assessed by the American Association for Laboratory
Accreditation (A2LA). Certificate No. 4758.01.

Industry Canada Registration Number. is 24189.

FCC Designation Number is CN1234.

FCC Registered Test Site Number is165725.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C
Humidity: 30-60 %
Atmospheric pressure: 950-1050mbar

3.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods — Part 4: Uncertainty in EMC
Measurements® and is documented in the Shenzhen Global Test Service Co.,Ltd. quality system acc. to DIN
EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for Shenzhen GTS laboratory is reported:

Test Range Measurer_nent Notes
Uncertainty
Radiated Emission 30~1000MHz 4.10 dB (1)
Radiated Emission 1~18GHz 4.32 dB (1)
Radiated Emission 18-40GHz 5.54 dB (1)
Conducted Disturbance 0.15~30MHz 3.12dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3.5. Summary of measurement results
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Applied Standard: FCC CFR 47 PART 15.239
FCC Rules Description of Test Result
15.239 (a) Occupied Bandwidth GTS20200904010-1-1# Note 1
15.239 (b) Field Strength of Fundamental frequency GTS20200904010-1-1# Note 1
15.239 (b) Radiated Spurious Emissions GTS20200904010-1-1# Note 1
15.207 (a) AC Conducted Emissions N/A N/A
15.203 Antenna Requirements GTS20200904010-1-1# Note 1

Remark:

1. The measurement uncertainty is not included in the test result.

2. NA = Not Applicable; NP = Not Performed

3.  We tested all test mode and recorded worst case in report
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3.6. Equipments Used during the Test
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. . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date
LISN R&S ENV216 3560.6550.08 | 2020/09/19 | 2021/09/18
LISN R&S ESH2-75 893606/008 | 2020/09/19 | 2021/09/18
EMI Test Receiver R&S ESPI3 101841-cd 2020/09/19 | 2021/09/18
EMI Test Receiver R&S ESCI7 101102 2020/09/19 | 2021/09/18
Spectrum Analyzer Agilent N9020A MY48010425 2020/09/19 2021/09/18
Spectrum Analyzer R&S FSVv40 100019 2020/09/19 2021/09/18
Vector Signal Agilent N5181A MY49060502 | 2020/09/19 | 2021/09/18
generator
Signal generator Agilent E4421B 3610A01069 | 2020/09/19 | 2021/09/18
Climate Chamber ESPEC EL-10KA A20120523 2020/09/19 | 2021/09/18
Controller EM Electronics Controller EM N/A N/A N/A
1000
Horn Antenna Schwarzbeck BBHA 9120D 01622 2020/09/19 2021/09/18
Beijing Da Ze
Active Loop Antenna Technology ZN30900C 15006 2019/10/12 2020/10/11
Co.,Ltd.
Bilog Antenna Schwarzbeck VULB9163 000976 2020/05/25 | 2021/05/24
Broadband Hor | o\ AR7BECK BBHA 9170 791 2020/09/19 | 2021/09/18
Antenna
Amplifier Schwarzbeck BBV 9743 #202 2020/09/19 | 2021/09/18
Amplifier Schwarzbeck BBV9179 9719-025 2020/09/19 | 2021/09/18
Amplifier EMCI EMCO051845B 980355 2020/09/19 | 2021/09/18
Temperature/Humidit | 551 xing CTH-608 02 2020/09/19 | 2021/09/18
y Meter
9SH10-
High-Pass Filter K&L 2700/X12750- KL142031 2020/09/19 | 2021/09/18
0/0
41H10-
High-Pass Filter K&L 1375/U12750- KL142032 2020/09/19 | 2021/09/18
0/0
RF Cable(below | HUBER+SUHNE RG214 REO1 2020/09/19 | 2021/09/18
1GHz) R
RF Cable(above | HUBER+SUHNE RG214 RE02 2020/09/19 | 2021/09/18
1GHz) R
Data i‘;‘ig's'“on Agilent U2531A TW53323507 | 2020/09/19 | 2021/09/18
Power Sensor Agilent U2021XA MY5365004 | 2020/09/19 | 2021/09/18
Test Control Unit Tonscend JS0806-1 178060067 2020/06/19 | 2021/06/18
Automated fiter Tonscend JS0806-F 19F8060177 | 2020/06/19 | 2021/06/18
EMI Test Software Tonscend JS1120-1 Ver 2.6.8.0518 / /
Ver
EMI Test Software Tonscend JS1120-3 25770418 / /
EMI Test Software Tonscend JS32-CE Ver 2.5 / /
EMI Test Software Tonscend JS32-RE Ver 2.5.1.8 / /

Note: The Cal.Interval was one year.
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4. TEST CONDITIONS AND RESULTS
4.1. AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver

EUT o

oY
o ~__

Reference ground plane

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2013.

2 Support equipment, if needed, was placed as per ANSI C63.10-2013.

3 All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013.

4 The EUT received DC 12V power form battery.

5 All support equipments received AC power from a second LISN, if any.

6 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

8 During the above scans, the emissions were maximized by cable manipulation.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

Limit (dBu
Frequency range (MHz) Ll (EY) L
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TEST RESULTS

Not Applicable.
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4.2. Radiated Emission

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Page 11 of 21

Turntable

Loop antenna

EUT |f—— 3m ——

Test
0.8m Receiver
/1
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
]
3m
Turntable
\ EUT 1m to 4m
Test I
Receiver 0.8m

Ground Plane >

Coaxial Cable ;

Frequency range above 1GHz-25GHz

Turntable

Imtodm
l Antenna

‘et Ground Plane

Above 1GHz only .

Control Room

Measurement

Instrument

[controlied——

£

) |
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TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane when testing frequency range 9
KHz -1GHz;the EUT was placed on a turn table which is 1.5m above ground plane when testing
frequency range 1GHz — 25GHz.

. Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0°C to 360°C to acquire the highest emissions from EUT.

3. And also, each emission was to be maximized by changing the polarization of receiving antenna both

horizontal and vertical.

N

4. Repeat above procedures until all frequency measurements have been completed.
5. The EUT minimum operation frequency was 32.768KHz and maximum operation frequency was
108MHz.so radiated emission test frequency band from 9KHz to 25GHz.
6. The distance between test antenna and EUT as following table states:
Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Ultra-Broadband Antenna 3
1GHz-18GHz Double Ridged Horn Antenna 3
18GHz-25GHz Horn Anternna 1
7. Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP

Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto

Average Value: RBW=1MHz/VBW=10Hz,
Sweep time=Auto

1GHz-40GHz Peak

Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basic equation with a
sample calculation is as follows:

FS=RA+AF+CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

Transd=AF +CL-AG

RADIATION LIMIT

For intentional device, according to § 15.209(a), the general requirement of field strength of radiated emission
from intentional radiators at a distance of 3 meters shall not exceed the following table. According to §
15.247(d), in any 100kHz bandwidth outside the frequency band in which the EUT is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the100kHz
bandwidth within the band that contains the highest level of desired power.

The pre-test have done for the EUT in three axes and found the worst emission at position shown in test setup
photos.
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Frequency (MHz) '?Kﬂsetf‘e”rz‘)* Radiated (dBuV/m) Radiated (uV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40l0g(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500
TEST RESULTS
Only record the worst test result in this report.
The test data please refer to following page:
Temperature 24.5°C Humidity 53.7%
Test Engineer Moon Tan Configurations FM




Report No.: GTS20200904010-1-4 Page 14 of 21

For 30MHz-1GHz

Horizontal(TX-88.1MHz)

Test Graph
B0
o
1]
T_ EE=
é' i
1
q an
HES
m .
30 004 L
Frequercy|Hz]
— P Limil — Pk
& or 1
1 573450 38.63 -5.39 20.24 40.00 10.76 100 pai] Pk Horizonta FASSE
2 57 .83200 28.04 -8.34 18.70 40.00 21.30 100 i) AN Horizonta FASS
3 55,2000 49.48 -10.97 38452 48.00 942 100 10 A Horizonta FASS
4 25,2000 5221 -10.97 a7.24 G200 10.76 100 10 F Horizonta FASS
5 Z24.9700 44,90 -5.07 3583 46.00 10,17 100 i) K Horizonta FASS
5] Z24.9700 3348 -8.07 2442 46.00 21.58 100 10 A Horizonta FASS
7 277.8350 3320 -7 B 2545 46,00 20.55 100 20 A Horizonta FASS
g2 2778350 41.01 -7 85 3316 46.00 12.84 100 10 K Horizonta FASS
g 4262460 3141 -4 GG 26.75 A6.00 19.25 100 20 A Horizonta PASS
10 42624950 2080 ai=] 2484 46,00 11168 100 20 FPH Horizonta FASS
11 434.9750 26.28 -3.71 21.58 46.00 2442 100 ] A Horizonta FPASS
12 434.9750 2987 -4.71 35.16 A6.00 10.84 100 20 Pk Horizonta PASS

Mote:1. Result (dBpY/m) = Reading{dBpY/m) + Factor (cdB) .
2. Factor (dB) = Antenna Fador (dBm) + Cable lozs (dB) - Pre Amplifier gain (dB).

Vertical (TX-88.1MHz)

Test Graph

Leve[aByim]

FrequercylHz]

e 0F

1 T2.0150 3T 1272 2482 40.00 15.18 100 a0 AN Wertical FASS
2 794700 4612 -12.63 2349 40.00 651 100 00 FPKE Wertical FASS
3 522000 524 -10.97 41.44 42.00 |=f]s] 100 i AN Wertical PASS
4 522000 G206 -10.97 51.08 52.00 1692 100 o0 FPK Wertic al FASS
5 214.7850 322 -0.49 2279 43.50 2071 100 a0 AN Wertical FASS
5] 221.0000 202 -0.23 2006 <5.00 15.04 100 o0 Pk Wertical FASE
7 251 6450 3699 -3.32 2817 <45.00 17.83 100 40 Pk Wertic al FASE
=] 253.1000 30.42 -5.26 2222 <45.00 2378 100 10 A Wertic al FASS
g 2251150 2409 -3.65 21.34 45.00 2466 100 o0 AN Wertic al FASS
o 5. 1150 3452 -2.65 20.27 45.00 15,12 100 et} Fl Wertical FASES
11 25,1850 24.24 -2.18 21.05 5.00 14.95 100 1490 Fl Wertical FASS
12 525.1850 2542 -3.19 2223 <45.00 2377 100 40 A Wertic al FASE

Mote:1. Result (dBp%im) = Reading(dBpY i) + Factor (dB) .
2. Factor (dB) = Antenna Fador (dBJm) + Cable loss (dB) - Pre Amplifier gain (dB).
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Horizontal (TX-98.0MHZz)

Test Graph
B0
704
i
t 50 4
[ 1
o H |
20 ;
10 s
) |
300 10081 G
FrasgqueriylHz]
— PK Limit —_— P
. o i
1 55.4050 39.85 -8.44 3024 40.00 976 100 e Pk Horizonta PASS
2 568600 28.24 -5.44 18.80 40.00 21.20 100 10 AN Horizonta PASE
3 93.3850 G6.50 -5.60 57.90 G2.00 10.10 100 it FK Horizonta PASE
< 93,3850 49.01 -5.60 4044 42.00 759 100 10 AN Horizonta PRSE
5 2079950 35.84 -0.42 2642 43450 17.08 100 10 K Haorizonta PRSE
G 207.9950 2561 -0.42 16.19 4350 273 100 10 A Haorizonta PASS
7 2249700 24.28 -0.07 25.21 45.00 20,79 100 10 A Horizonta PASE
-] Z24.9700 44.34 -0.07 3527 45.00 1073 100 10 Fi Horzonta | PASS
a 4262450 42,35 -3 G5 3772 45.00 528 100 e Pk Horizonta PASS
10 4262450 3287 -3.65 28.01 45.00 17.99 100 20 AN Horizonta FASS
11 455.0450 4077 -4.32 36.45 45.00 955 100 Jaa] FK Horizonta PASE
12 A455.0450 30.20 -4.32 2588 45.00 2012 100 i) AN Horizonta PRSE

Mote:1. Result (dBp'Ym) = Reading(dBpin ) + Factor (dB) .
2. Factor (dB) = Artenna Factor (dBAn) + Cable loss (0B) - Pre Amplifier gain (dB).

Vertical (TX-98.0MHz)

Test Graph

Level[4Eptim]

Frequency|Hz]
— PK Limil — PK
. 0 i
1 785000 46.88 -12.77 3381 40.00 6.19 100 20 FK Wertical PASS
2 78.9550 36.93 -12.82 2411 40.00 1580 100 20 A Wertical PASS
2 983850 59.490 -8.60 S0.80 52.00 1720 A00 20 PR Wertical PASS
4 93,3550 50.83 -8.60 4223 42.00 577 100 20 A Wertical PASS
5 132.3350 2502 -12.43 2259 43.50 2091 00 10 Fik Werical FASS
[} 32,3360 26.55 1243 14.12 43.50 2038 100 10 A Wertical PASS
7 1949000 2813 -0.57 12.57 <43.50 2493 100 20 S Wertic al FASS
2 1992650 353 -9.14 26.17 43.50 1733 100 10 FK Wertical PASS
] 2248700 46.40 -9.07 3733 5.00 SA7 100 10 FK Wertical PASS
a0 2249700 36.21 -9.07 2714 A6.00 1286 A00 10 AL Wertical PASS
11 525.1850 33.82 -3.18 3063 5.00 1537 100 20 FK Wertical PASS
12 525.1250 25.11 -3.18 21.92 <45.00 2408 100 20 S Wertic al FASS

Mote:1. Result (dBpYim) = Reading(dBp'im) + Factor (dB) .
2. Factor (dB) = Antenna Fador (dB/m) + Cable loss (dB) - Pre Amplifier gain (dB).
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Horizontal (TX-107.9MHz)

Test Graph
T
g
L
FrequencyHz]
— R Limil — FK
& 0P Detector
1 39500 26.33 -8.85 17.48 40.00 22.52 100 0 AN Horizonta PASS
2 539200 37.07 -0.30 2777 40.00 1223 100 =0 FL Horzonta PASSE
3 107 6000 59.89 -8.37 51.52 G2.00 16.43 100 0 FH Horizonta PASS
Ll 107 5000 43.01 -22Y 20.64 42,00 226 100 20 AN Horizonta FASS
5 2070950 26.02 -0.42 16.60 43.50 26.90 100 0 AN Horizonta PASS
s} 2070950 3511 -0.42 2569 43.50 17.81 100 0 PH Horizonta PASS
7 224.9700 42 27 -8.07 33.20 46,00 12.80 100 0 FPH Horizonta PASS
2 2240700 21.81 -0.07 2274 46,00 2226 100 10 AN Horizonta PASE
g =74.3500 3400 -5.95 28.05 46.00 17.95 100 e AN Horizonta PASS
0 274.8350 30.02 -5.93 33.09 46.00 1281 100 0 PH Horizonta PASS
11 4262450 441,55 -3.66 36.89 46,00 9.11 100 0 FPH Horizonta PASS
12 26,2460 32.20 -4 .66 2762 46,00 1827 100 10 AN Horizonta PASE

Mote:1. Result (dBpvim) = Reading(dBpyin ) + Factar (dB) .
2. Factor (dB) = Antenna Facor (dBim) + € able loss (dB) - Pre Amplifier gain (dB).

Vertical (TX-107.9MHZz)

Test Graph

Leve [4Bp ]

FrequencyHz]
— P Limit —

& OF Danectar

1 F0.2550 3282 -10.76 2206 40.00 1794 100 0 AN Wertical PASS
2 F0.7400 4237 -10.86 31.51 40.00 549 100 0 S Wertic al PASS
2 A0 G000 S0.02 837 51.61 52.00 1649 100 0 Pl Wertical PASS
4 A07 G000 48 60 -8.37 40.23 42.00 TIT 100 0 AN Wertic al PASS
5 2249700 36.30 -0.07 2723 45.00 1877 100 0 A Wertic al PASS
=] 2249700 47 27 -9.07 38.20 A6.00 70 100 0 Pl Wertic al PASS
7 426 2460 26.29 -4.66 21.558 45.00 2442 100 0 A Wertic al PASS
2 <26 2460 2320 -.66 28.632 <45.00 1737 100 10 Pl W ertic al FASS
g 5251250 2457 =319 21.38 45.00 2962 100 o0 A Wertical PASS
10 5251250 3380 -39 30.61 <45.00 1520 100 0 Pl Wertic al FASS
11 295 3250 31.22 -2.28 29.00 45.00 17.00 100 0 Pl Wertical PASS
12 885 3250 208 -2.28 18.61 46.00 2739 100 0 AN Wertic al PASS

Mate:1. Result (dBpYm) = Reading(dBpym ) + Factar (6B) .
2. Factor (dB) = Antenna Facor (dBAn) + Cable loss (dB) - Pre Amplifier gain (dB).

Note: 1. Result (dBuV/m) = Reading (dBuV/m) + Factor (dB/m) .
2. Factor (dB) = Antenna Factor (dB/m) + Cable loss (dB) — Pre Amplifier gain (dB).
3.The result below 30MHz and above 1GHz is too low so there is no record. The test setup show in the
test setup photograph is the worst case.
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4.3. 99% Bandwidth
Limit
According to §15.239 (a) Emissions from the intentional radiator shall be confined within a band 200 kHz

wide centered on the operating frequency. The 200 kHz band shall lie wholly within the frequency range
of 88-108MHz.

Block Diagram of Test Setup

L

1
el

Spectrum Analyzer EUT

Test Procedure

1) The transmitter shall be operated at its maximum carrier power measured under normal test conditions

2) The span of the analyzer shall be set to capture all products of the modulation process, including the
emission skirts.

3) The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the occupied bandwidth (OBW)
and video bandwidth (VBW) shall be approximately 3x RBW.

4) Detector function = peak.

5) Trace = max hold.

Test Results

Temperature 24.5C Humidity 53.7%
Test Engineer Moon Tan Configurations FM
Frequency 20dB Bandwidth 99% Bandwidth Limit Conclusion
(MHz) (KHz) (KHz) (KHz)
88.1 30.10 26.05 200.00 PASS
98.0 29.81 26.05 200.00 PASS
107.9 30.68 25.18 200.00 PASS
Remark:

1. Test results including cable loss;
2. Please refer to the following page.
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20dB Bandwidth

Spectrum "é’ Spectrum '%]
Ref Level 107.00 depv = RBW 10 khz Ref Level 107.00 dBpv & RBW 10 kHz
fo Att 10 dE & SWT 10ms & VBW 30 kHz Mode Auto FFT fo Att 10dB & SWT 10ms & VBW 30 kHz  Mode Auto FFT
TOF TOF
@ 1Pk View [@1Pk View
MI[1] 86.94 dBpY MI[1] 56.04 dBpY
100 dBy 88.097680 MHz 100 dByp 97.997400 MHz,
M1 ndB 20.00 dB| B 20.00 dB|
90 deu — B 40.100000000 kHz 90 dBy i By 29.810000000 kHz,
/’L Q factor 20926.7| Ve [ Q factor 3287.2|
80 day a0 depv
/ \
70 dap = k> 70 depv = v
¥ 7 b
/ 4 / |
60 dey / \ 60 dey 7
50 deu 50 dBys “ \‘
40 day 40 dByv
/]
30 day —— —— 30 deyr —
T P —
2rrdepr———— — | 20-dap =
10 dey 10 dBpv
CF 88.1 MHZz 691 pts Span 200.0 kHz CF 98.0 MHz 691 pts Span 200.0 kHz
Markar Marker
Type | Ref | Trec | X-value | Y-value | Function | Function Result _Type | Ref | Trc | %-value | ¥-value | Function | Function Result |
ML 1 88.00768 MHz | 86.04 dBpv ndB down 30.1 knz 1 1 97.9974 MRz 56.04 dBpv nds down 29.81 kHz
T1 1 88.08495 MHz 66.49 depv nds 20.00 dg T1 1 97.98495 MHz 66.52 dBpv | nde 20.00 dB |
T2 1 58.11505 MHz 66.44 dBpY Q factor 2926.7 T2 1 98.01476 MHz 67.44 dBpV q factor 3287.2
i

e

Low Channel / 88.1 MHz

Middle Channel / 98.0 MHz

Spectrum 2
Ref Level 107,00 dBpv @ RBW 10 kHz
= AL 10 d8 & SWT 10 ms & VBW 30 kHz Mode Auto FFT
TOF
@ 1Pk View
MIL1] 86.92 dBpY|
100 dBy 107.902600 MHz
ndB 20.00 dB|
a0 dey — Bw 30.680000000 kHz
/’ “\ Q factor 3517.0
80 day
/
70 days '},’, Y2
60 day / \
S0 dep
40 dBy i
\
30 day — L ,
— T
o o 1 A —
20 days
10 dBy
CF 107.9 MHz 691 pts Span 200.0 kHz
Marker
Type | Ref | Tre | X-value | ¥-value |__Function | Function Result
ML 1 107.9026 MHz | ©6.92 dBpv ndb down 30.68 kHz
T1 1 107.88466 MHz 67.28 dE\pV ndg 20.00 de
T2 1 107.91534 MHz 67.16 dBpY Q factor 3517.0
il
J )
Date: 21.SEP.202(

High Channel / 107.9 MHz
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99% Bandwidth

Spectrum "é’ Spectrum '%]
Ref Level 97.00 dBpY ® RBW 10 kHz Ref Level 97.00 depy & RBW 10 kHz
Att 5d8 @ SWT 2ms @ VBW 30kHz Mode Auto FFT Att £dB @ SWT 2ms @ VBW 30kHz  Mode Auto FFT
TOF TOF
@ 1Pk View [@1Pk View
o MIL1] 86.97 dBpY| N MI[1] 86.78 dBpY|
90 dap 3 88.097400 MHz 90 dey - 98.002890 MHz|
Occ Bw 26.049204052 kHz T Occ Bw 26.049204052 kHz|
80 dep T 80 dep 7
70 dep {7 70 depyv \
] . Y
B0 day / 60 dapy f ‘\
50 dap 50 dey
40 dep 40 dey
i \ \
30 day s 30 dBuv .
— [ I
P - B el T
lea-dapy————= —t— 20 dey —
10 day 10 dBpv
0 dBy 0 dag
CF 88.1 MHz 691 pts Span 200.0 kHz CF 98.0 MHz 691 pts Span 200.0 kHz
arker Marker
Type | Ref | Tre | X-value | v-value | Function | Function Result | Type | Ref | Tre | %-value | ¥-value | Function | Function Result |
[ 1 88,0074 MHz | 86.07 dBpY M1 1 98.00259 MHz 86.78 dByY
T1 1 88086075 MHZ 74,44 dBpy ace Bw 26049204052 kHz T1 |1 97,966375 MHz 74.27 dbpv | Occ Bw 26,045204052 kHz |
T2 1 88113025 MH2 74.34 dBpv T2 1 96,013025 MHz 74.14 bV
2

J I

‘ |

Low Channel / 88.1 MHz

Middle Channel / 98.0 MHz

Spectrum

(=

Ref Level 97.00 dBpv
Att 5 de
TDF

& RBW 10 kHz

® SWT 2ms » VBW 30kHz Mode Auto FFT

(@ LPk View

90 dap

Mi[1] 86.69 dBpY)|

80 day

107.897110 MHz|

OccBw 25.180897250 kHz|

70 day

60 day

50 dap

40 day

30 dep

0 deg)

— — e+

10 days

0 dBy

CF 107.9 MH2z

691 pts Span 200.0 kHz

Marker

X-value | ¥-value |__Function | Function Result |

Type | Ref | Tre |
ML 1
T1 1
T2 1

107.89711 MHz |
107886975 MHz
107.912156 MHz

86.60 dBpY
74.20 dapy
74.26 dBpY

acc Bw 25.18089725 kHz

J ()

High Channel / 107.9 MHz
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4.4. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the device.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6dBi.

Test Result

The antenna used for this product is FPC Antenna and that no antenna other than that furnished by the

responsible party shall be used with the device, the maximum peak gain of the transmit antenna is only 0dBi.

Reference to the Test Report: GTS20200904010-1-2.



Report No.: GTS20200904010-1-4 Page 21 of 21

S.TEST SETUP PHOTOS OF THE EUT

Reference to the test report No. GTS20200904010-1-2.

6. EXTERNAL AND INTERNAL PHOTOS OF THE EUT

Reference to the test report No. GTS20200904010-1-2.



