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Report No.: PTC18031000302E-FC02
PRECISE TESTING

1 TEST RESULT CERTIFICATION

Applicant's name Seethru Communication Equipment (SZ) Co., LTD

Address ©  15/F, The Central Tower, No,88 Fuhua Ei Road , Futian Dist,
Shenzhen, Guangdong, China

Manufacture's name © Seethru Communication Equipment (SZ) Co., LTD

Address " 15/F, The Central Tower, No,88 Fuhua Ei Road , Futian Dist,
Shenzhen, Guangdong, China

Product name " Portable Audio Player

Model name

Pocket HiFi U8, Colorfly Pocket Hifi U10 II, Colorfly Pocket Hifi U8 II,
Colorfly Pocket Hifi U8 PLUS, Colorfly Pocket Hifi U8 PRO,

Colorfly Pocket Hifi U6, Colorfly Pocket Hifi U6 II,

Colorfly Pocket Hifi T5, Colorfly Pocket Hifi T5 II,

Colorfly Pocket Hifi TS5 PRO, Colorfly Pocket Hifi T3,

Colorfly Pocket Hifi T3 Il, Colorfly Pocket Hifi T1,

Colorfly Pocket Hifi T1 Il, Colorfly Pocket Hifi C3,

Colorfly Wireless Hifi BT-C1, Colorfly Wireless Hifi BT-C2

Standards . FCC CFRA47 Part 15 Section 15.247: 2017
Test procedure : ANSI C63.10:2013

Test Date © April 11, 2018 to June 20, 2018

Date of Issue © ' June 20, 2018

Test Result : Pass

This device described above has been tested by PTC, and the test results show that the equipment under
test (EUT) is in compliance with the FCC requirements. And it is applicable only to the tested sample
identified in the report.

This report shall not be reproduced except in full, without the written approval of PTC, this document may be
altered or revised by PTC, personal only, and shall be noted in the revision of the document.

Zlgb xl{am/

Leo Yang / Engineer

UL

Chris Du / Manager

Test Engineer:

Technical Manager:
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PRECISE TESTING

2 Test Summary

Report No.: PTC18031000302E-FC02

Test Items Test Requirement Result

Conduct Emission 15.207 PASS
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1:23;2:; PASS

6dB Bandwidth 15.247(a)(2) PASS

Maximum Peak Output Power 15.247(b)(1) PASS

Power Spectral Density 15.247(e) PASS

Antenna Requirement 15.203 PASS

Remark:

1. The EUT is powered by full-charged battery during the test.
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PRECISE TESTING

3 General Information

3.1 General Description of E.U.T.

Report No.: PTC18031000302E-FC02

Product Name

Portable Audio Player

Model Name

Colorfly Pocket HiFi U8, Colorfly Pocket Hifi U10 I, Colorfly Pocket Hifi U8 II,
Colorfly Pocket Hifi U8 PLUS, Colorfly Pocket Hifi U8 PRO,

Colorfly Pocket Hifi U6, Colorfly Pocket Hifi U6 1, Colorfly Pocket Hifi T5,
Colorfly Pocket Hifi T5 Il, Colorfly Pocket Hifi TS5 PRO, Colorfly Pocket Hifi T3,
Colorfly Pocket Hifi T3 Il, Colorfly Pocket Hifi T1, Colorfly Pocket Hifi T1 I,
Colorfly Pocket Hifi C3, Colorfly Wireless Hifi BT-C1,

Colorfly Wireless Hifi BT-C2

(Note: The samples are the same except appearance and model number. So
Colorfly pocket HiFi U8 was selected for full tested.)

Equipment Type

DTS

Specification

802.11b/g/n HT20
BLE

Operation Frequency

2.4G Wi-Fi: 2412-2462MHz
BLE: 2402-2480MHz

Number of Channel

802.11b/g/n: 11 Channels
BLE: 40 Channels

Type of Modulation

802.11b/g/n: DSSS, OFDM
BLE: GFSK

Antenna installation

Internal Antenna

Antenna Gain

2 dBi

Power supply

DC 3.8V 3300mAh Battery

Hardware Version

V1.0

Software Version

V1.0
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3.2 Channel List

The system was configured for testing in testing mode, which was provided by manufacturer.

For 2.4GHz Band, 11 channels are provided to testing:

Frequency Frequency Frequency
Channel Channel Channel
(MHz) (MHz) (MHz)
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447

EUT was tested with channel 1, 6, 11.

For Bluetooth LE mode, 40 channels are provided for testing:

Channel Frzaiigcy Channel Frzaﬁﬁgcy Channel Frzaﬁﬁgcy
00 2402 14 2430 28 2458
01 2404 15 2432 29 2460
02 2406 16 2434 30 2462
03 2408 17 2436 31 2464
04 2410 18 2438 32 2466
05 2412 19 2440 33 2468
06 2414 20 2442 34 2470
07 2416 21 2444 35 2472
08 2418 22 2446 36 2474
09 2420 23 2448 37 2476
10 2422 24 2450 38 2478
11 2424 25 2452 39 2480
12 2426 26 2454
13 2428 27 2456

EUT was tested with channel 0, 19 and 39.
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The maximum duty cycle as following table:

Test Mode Ton(Ms) Ton+ori(MS) Duty Cycle(%)
802.11b 100 100 100%
802.11g 100 100 100%

802.11n(HT20) 100 100 100%
BLE 5.0 5.0 100%
Test Plots:
802.11b
Fio E
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Report No.: PTC18031000302E-FC02

802.11g

REW 10 MH=z
*WBW 10 MH=z

*ALL 35 dB SWT 100 ms

802.11n(HT20)
REW 10 MHz
*VEW 10 MHz
Re dBm *Att 35 dB WT 100
torprerss gl ot b, 1y ,.,_..._,Jnl
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BLE

RBW 10 MHz Ma sk 3
VEBW 10 Mz =1.54 dBm
Ref 10 wAtt 20 dB SWT 5 ms 5.
2]

FIA
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Report No.: PTC18031000302E-FC02
PRECISE TESTING

3.3 Test Site

Dongguan Precise Testing & Certification Corp., Ltd.

Building D, Baoding Technology Park, Guangming Road2, Dongcheng District, Dongguan, Guangdong,
China

FCC Registration Number: 790290

A2LA Certificate No.: 4408.01

IC Registration Number: 12191A-1

Test Lab: Shenzhen BCTC Testing Co., Ltd.

Address: BCTC Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China

FCC Registered No.: 712850

Test items: Radiated Spurious Emission(18GHz to 25GHz)
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PRECISE TESTING

4 Equipment During Test

4.1 Equipments List

RF Conducted Test

Report No.: PTC18031000302E-FC02

ENa_me of Manufacturer Model Serial No. Characteristics |Calibration Due
guipment
MXG Signal Agilent N9020A Myseo70279 | 1OHZ-30GHZ 14007 2019
Analyzer
Coaxial Cable CcDS 79254 46107086 10Hz-30GHz Oct 09, 2018
Power Meter Anritsu ML2495A 0949003 300MHz-40GHz | Oct 09, 2018
Power Sensor Anritsu MA2411B 0917017 300MHz-40GHz | Qct 09, 2018

Remark: The temporary antenna connector is soldered on the PCB board in order to perform conducted
tests and this temporary antenna connector is listed in the equipment list.

Radiated Emissions(Test Frequency from 9KHz-18GHz)

Egﬁ{gfﬂg;t Manufacturer Model Serial No. Characteristics | Calibration Due
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz-3GHz | gep 03,2018
Loop Antenna Schwarzbeck | FMZB 1519 012 9KHz-30MHz | ayg 31, 2018
Bilog Antenna | SCHWARZBECK | VULB9160 9160-3355 | 25MHz-2GHz | Aug 31,2018
Preamplfier (oW | scHwARZBECK | BBV 9475 | 97450013 | "MMZT1GHZ 1 gep 03 2018
requency)

Cable Schwarzbeck PLF-100 549489 9KHz-3GHz Sep. 03, 2018
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-40GHz | Oct. 13,2018
Horn Antenna | SCHWARZBECK 9120D 9120D-1246 | 1GHz-18GHz | Aug. 31,2018
Power Amplifier LUNAR EM LNA1G18-40 | J10100000081 | 1GHz-26.5GHz |  Aug. 31, 2018
Cable H+S CBL-26 N/A 1GHz-26.5GHz | sep. 03, 2018
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PRECISE TESTING

Radiated Emission (Test Frequency from 18GHz-25GHz)

Report No.: PTC18031000302E-FC02

Na_me of Manufacturer Model Serial No. |Characteristics Calibration
Equipment Due
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-26.5GHz 2018.08.26
Test Receiver R&S ESPI 101396 9KHz-7GHz 2018.08.26
Horn Antenna SCHWARZBECK | BBHA 9170 9170-181 14GHz-40GHz 2018.09.02
Amplifier SCHWARZBECK BBV 9721 9721-205 18GHz-40GHz 2018.08.26
RF Cable R&S R204 R21X 1GHz-40GHz 2018.08.26
Antenna Connector| Florida RF Labs N/A RFO1# N/A 2018.08.26
Conducted Emissions
Name of Equipment Manufacturer Model Serial No. Characteristics Cal'g;i['on
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz-3GHz Sep. 03, 2018
Artificial Mains
Network Rohde&Schwarz L2-16B 000WX31025 | 9KHz-300MHz | Sep. 03, 2018
Artificial Mains
Network Rohde&Schwarz | ENV216 101342 9KHz-300MHz | Sep. 03, 2018
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PRECISE TESTING

4.2 Measurement Uncertainty

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted 12.2dB
Radio Frequency +1x10°
Bandwidth +15x10°
Time 2%

Duty Cycle 2%
Temperature +1°C
Humidity 5%

DC and low frequency voltages 3%
Conducted Emissions (150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB
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Report No.: PTC18031000302E-FC02
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4.3 Description of Support Units

Equipment Model No. Series No.
Model: PS65B150Y3000S

Adapter Input: AC120V, 60Hz, 1.5A N/A
Output: DC 5V, 3000mA
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5 Conducted Emission

Test Requirement:
Test Method

Test Result
Frequency Range

Class/Severity

5.1 E.U.T. Operation
Operating Environment :
Temperature

Humidity

Atmospheric Pressure

5.2 EUT Setup

Report No.: PTC18031000302E-FC02

FCC CFR 47 Part 15 Section 15.207
ANSI C63.10: 2013

PASS

150kHz to 30MHz

Class B

255°C
51 % RH

101.2kPa

The conducted emission tests were performed using the setup accordance with the ANSI

C63.10:2013.

Receiver— PC
L 1 T
10.8m
i v
i 1
E:50Q2 Terminator =
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5.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T— L.I.S.N EUT

5.4 Measurement Procedure

1. The EUT was placed on a table, which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured was complete.

5.5 Conducted Emission Limit

Conducted Emission

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:
1. The lower limit shall apply at the transition frequencies
2.The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

5.6 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and Neutral
Lines. Quasi-peak & average measurements were performed if peak emissions were within 6dB of the
average limit line.

5.7 Conducted Emission Test Result

Pass.

Please refer to the following pages.
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Test Mode: Wi-Fi Transmitting

Line-AC 120V/60Hz

1

00

e W | RN W )

Report No.: PTC18031000302E-FC02

a0
80
70
60
50
40
30
20
10

FCC PART15C QP

FCC PART15C AV

0

Trace: 1

MNo.

_— o
.
IS @ON® O m W

Frequency (MHz)

Cable AMMN Recewer Emission Dhver
Freq Loss Factor Reading Level Lirnit Lirnit Remark
hHz dB dB dBuVv dBuv  dBuY dB
0.150 0.21 9.53 716 16.90 h6.00  -3910 Average
0.150 0.21 953 3946 49.20 66.00  -16.60 aF
0175 0.256 558 1967 2950 5472 -2522 Average
0.175 0.25 9.58 34.16 43.99 6472 20,73 QP
0.220 0.30 9.64 19.82 29.76 5283 -23.07 Average
0.2z0 0.30 964 29.46 39.40 6283 -23.43 aF
0459 042 9.79 13.04 23.25 46.71 -23.46 Average
0.459 0.42 9.79 27.35 37.5b 56.71  -19.15 QP
1.2556 0.46 586 6.05 16.41 46.00 -2959 Average
1.255 0.46 5.86 18.35 26.67 Bb.00D -27.33 ap
19.635 0.40 997 21.34 31.71 5000 -18.29 Average
19.635 0.40 997 2965 40.02 G000 -1998 QP
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PRECISE TESTING

Neutral-AC 120V/60Hz

Report No.: PTC18031000302E-FC02

10—~
90
80
70
60 \\\ | FCC PART15C QP
50 \\ FCC PART15C AV
40
30
il ,I'J| { i U1 MENEY.PVs . W WSS S S— . !
20 '|| | || T I|| |h 1 I ’LILI"U'1T_F.NAJ| ﬁ'r“"*']r - A \
1'0 - T ‘.' LI lll.- “ M,
035 2 5 1 2 5 10 20 30
Trace: Frequency (MHz)
Cahle AMMN Recerer Emission Owver
Mo, Freq Loss  Factor Reading Lewvel Lirnit Limit Remark
bMHz dB dB dBuv dBuY  dBuv dB
1. 0.150 0.21 9.50 495 1466 5600 -41.34 Average
2. 0.150 0.21 9.50 37.29 47.00 66.00  -19.00 QF
3. 017k 0.2k 45k 13493 2373 hq. 772 -30.99 Average
4 0.175 025 955 3427 44.07 6472  -20.65 aP
5. 0.466 042 977 8.07 18.26 4658 -28.32 Average
k. 0.4bh 0.42 977 2414 3433 BERE -22.2h aF
7. 1.772 047 9584 11.37 2168 46.00 -24.32 Average
g. 1.772 047 984 21.96 32.27 56.00 2373 QP
) k592 054 9943 872 19.24 RO0O0  -30.76 Ayerage
10. 6592 054 998 17.64 28.16 6000  -31.84 opF
11. 19.326 0.41 9.86 21.09 31.36 5000 -19E64 Awerage
12. 1932k 041 4 8k 3049k 41 23 B0DOO  -18.77 QP
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Test Mode: BLE Transmitting:
Line-AC 120V/60Hz

et AR | AR W )

100
90
80
70
60

50( §

40
30

20[

10

Report No.: PTC18031000302E-FC02

FCC PART15C QP

FCC PART15C AV

]

Frequency (MHz)

Trace: 15
Cable AMN Receiver Emission Over
No. Freq Loss Factor Reading Level Lirnit Limit Remark
MHz db dB dBuV dBuv dBuV dB
1. 0.165 0.23 953 2710 36.86 55.21 -18.35 Average
2. 0.165 0.23 9.53 39.31 49.07 €5.21 -16.14 QP
3. 0.296 0.37 9.67 17.00 27.04 50.37 -23.33 Average
4. 0.296 0.37 967 33.22 43.26 60.37 -17.11 QP
5. 0410 o4 9.74 19.01 2916 4764 -18.48 Average
6. 0410 041 9.74 32.24 42.39 57.64 -15.25 QP
7. 0.549 043 9.79 12.90 23.12 46.00 -22.88 Average
8. 0549 043 9.73 2955 39.77 56.00 -16.23 QP
9. 1.980 047 9.85 11.70 22.02 46.00 -23.98 Average
10. 1.980 047 9.85 2318 3350 56.00 -22.50 QP
11. 17.944 045 9.90 19.3 2966 50.00 -20.34 Average
12. 17.944 045 9.90 31.52 41.87 60.00 -18.13 QP
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Neutral-AC 120V/60Hz

Report No.: PTC18031000302E-FC02

100

90
80
70

40

300

5u\‘\\

aa\

FCC

PARTA5C QP

FCC

PART15C AV

A

e
i

e

i

A

o ] Ut l i 'u'-l_-\‘"l'[J.rlhqr'r:.-.T‘F-FM" i "I"‘rﬂllwrhﬁfd: i 1 1
1o L1 L
3.15 2 5 1 2 5 10 20 30
Trace: 13 Frequency (MHz)
Cable AMN Receiver Emission Over
MNo. Freqg Loss Factor Reading Level Limnit Lirmnit Remark
MHz db dB dBuV dBuV dBuV dB
1. 0.200 0.28 962 18.30 28.20 53.62 -2542 Average
2. 0.200 0.28 9.62 33.66 43.56 63.62 -20.06 QP
3. 0.240 0.32 9.66 13.70 23.68 52.08 -28.40 Average
4. 0.240 0.32 9.66 3283 42.81 62.08 -19.27 QP
5. 0410 04 9.77 13.20 23.38 4764 -24 26 Average
6. 0.410 041 9.77 26.54 36.72 57.64 -20.92 QP
7 0.564 043 982 14.20 24 45 46.00 -21.55 Average
8. 0.564 043 9.82 2753 37.78 56.00 -18.22 QP
9. 4.202 048 9.95 12.79 23.22 46.00 -22.768 Average
10. 4202 043 995 2299 3342 56.00 -2258 QP
1. 13.021 042 9.98 1730 2770 50.00 -22.30 Average
12. 19.021 0.42 9.98 27.79 38.19 60.00 -21.81 QP
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6 Radiated Spurious Emissions

Test Requirement
Test Method
Test Result

Measurement Distance

Report No.: PTC18031000302E-FC02

FCC CFR47 Part 15 Section 15.209 & 15.247

ANSI C63.10:2013
PASS

3m

Limit See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uV/m ) uV/m dBuV/m
0.009 ~ 0.490 2400/F (kHz) 300 10000 * 2400/F(kHz) 20log®*00FkH2) 4 80
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log#*00FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20log®” + 40
30 ~ 88 100 3 100 20log"®
88 ~ 216 150 3 150 20log"*”
216 ~ 960 200 3 200 20log®™
Above 960 500 3 500 20log®®
6.1 EUT Operation
Operating Environment :
Temperature: 23.5°C
Humidity: 51.1 % RH
Atmospheric Pressure: 101.2kPa
Test Voltage DC 3.8V Battery
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6.2 Test Setup

Report No.: PTC18031000302E-FC02

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site

The test setup for emission measurement below 30MHz

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

ry

0.8m! Turn Table

v

sseng Toaiza Lo
System Analyzer

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

»|

0.8m Turn Table

*---

ombining

Network

System Analyzer Network
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The test setup for emission measurement above 1 GHz

Anechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m

Turn Table From 0° to 360°

+
1.5m§ Turn Table Absorbere
I FVV VN
=
m—ﬁ—pec am ombining
| Analyzer |

6.3 Spectrum Analyzer Setup
Below 30MHz
IF Bandwidth 10kHz
Resolution Bandwidth 10kHz
Video Bandwidth 10kHz
30MHz ~ 1GHz
Detector PK QP
Resolution Bandwidth 100kHz 120kHz
Video Bandwidth 300kHz 300kHz
Above 1GHz
Detector PK AV
Resolution Bandwidth 1MHz 1MHz
Video Bandwidth 3MHz 10Hz
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6.4 Test Procedure

1. Below 1000MHz, The EUT was placed on a turn table which is 0.8m above ground plane, And above
1000MHz, The EUT was placed on a styrofoam table which is 1.5m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions. The spectrum was investigated from the lowest radio frequency signal generated in the device,
without going below 9 kHz, up to the tenth harmonic of the highest fundamental frequency or to 40 GHz,
whichever is lower.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse radiation
emission was get at the X position. So the data shown was the X position only.

8. The test above 1GHz must be use the fully anechoic room, and the test below 1GHz use the half anechoic
room
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6.5 Summary of Test Results

Test Frequency: 9KHz-30MHz

Report No.: PTC18031000302E-FC02

Freq.
(MHz)

Ant.Pol.
H/V

Emission Level

(dBuV/m)

Limit 3m

(dBuV/m)

Over

(dB)

>20

Note:

The amplitude of spurious emission that is attenuated by more than 20dB below the permissible limit

has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

Test Frequency: 30MHz ~ 1GHz

All the modulation modes were tested the data of the worst mode are recorded in the following pages and
the others modulation methods do not exceed the limits.

Please refer to the following test plots:
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Report No.: PTC18031000302E-FC02
PRECISE TESTING

Test Mode: 802.11b (2412MHz)

Antenna Polarization: Horizontal

gOEm T e
72.0
64.0
56.0 FCC PART15C

48.0

40.0 1

32.0 il | i ‘
24.0 |||| i el
16.0 - I
8.0

030 50 100 200 500 1000

Frequency (MHz)

Cable ANMNT Receiver Preamp Emission Owver
MNo. Freqg Loss Factor Reading Factor  Level Lirnit Lirnit Remark
hHz dB dB dBuvm dB dBuvfm dBuvim  dB

176.133 267 1260 51.89 3058 3657 4350 693 apP
284.977 309 129 5568 30,75 4093 46.00 -5.07 arF
375939 334 1478 51.84 30.85 3811 46.00  -6.89 QP
451.135 351 16.38 52.49 3091 1.47 46.00  -453 QP
724.261 394 2059 48.70 31.08 4215 46.00 -3.85 QP
945.761 418 234 46.31 37 4273 46.00  -327 QP

o0 n s L o

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Antenna Polarization: Vertical

gz s —--o

72.0
64.0
56.0 FCC PART15C

48.0

40.0

32.0
24.0 et | |
16.0
8.0

030 50 100 200 500 1000

Frequency (MHz)

Cable ANT Receiwer Preamp Emission Cher
MNa. Freq Loss Factor Reading Factor Lewvel Lirnit Limit Remark
hMHz dB dB dBuv/m dB dBuvym dBuv/m  dB

160.648 2bhd 1235 5182 3058 6.2k 4350 724 QP
284.977 309 1291 47.32 30,75 3257 4600 -13.43 QP
586.844 375 1887 42.36 31.00 3392 4600  -12.08 QP
677.580 368 1985 47.44 31.05 012 4600 5488 QP
768.748 399 21.40 45.00 3110 39.24 46.00 -6.71 QF
860.035 409 2206 46.97 3114 41.98 4600 402 aP

e e e

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Report No.: PTC18031000302E-FC02
PRECISE TESTING

Test Mode: BLE (2402MHz)

Antenna Polarization: Horizontal

gu

72.0

64.0
56.0 FEC PART15C

48.0 5 —18

a3
I
(&)

40.0

32.0 Pl ' ‘
| 1)1 - !

16.0 - (kL

8.0

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Recewer Preamp Ermission Cher
MNo. Freg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Remark
hHz dB (5|5 dBuv/m de dBuvym dBuvfm  dB

176133 267 12860 456.89 3058 3357 4350  -993 arF
284977 309 129 57.40 30.75 42 65 4600  -335 QP
375933 334 1478 51.64 3085 3911 46.00 689 QP
766.748 399 2140 44.6b 31.10 38.95 4600  -7.05 QP
860.035 409 2206 45.90 31.14 40.91 46.00 509 QP
996.500 423 2344 46.79 31149 43.27 5400 10,73 QP

L

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Antenna Polarization: Vertical

Report No.: PTC18031000302E-FC02

g0 ——— -
72.0
64.0
56.0 FCC PART15C
48.0

| _ 16

40.0 | i 1
32.0 '
24.0 |
16.0

8.0

G3U 50 100 200 500 1000

Frequency (MHz)
Cable ANT Receiver Preamp Emission Cheer
Mo Freq Loss Factor Reading Factor  Lewvel Lirnit Lirnit Femark
kAHz dB dB dBus/m dB dBuvym dBuv/m  dB

1. 180.643 268 1235 47 82 3059 32.26 4350  -11.24 QP

2. 284977 .09 129 5332 30.75 J8.h7 46.00 -7 43 aF

3. 369.405 333 14e2 41.14 30.84 28.25 46.00 1775 QP

4 724.261 394 2059 43.07 31.08 3652 46.00 -9.48 ar

b JBB.748 3.94 21.40 44.00 31.10 J8.29 46.00 =771 aF

B. 860.035 403 2206 47.00 31.14 42 46.00  -3499 apP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Report No.: PTC18031000302E-FC02
PRECISE TESTING

Test Frequency: From 1GHz to 18GHz

Low Channel (2412MHz) Worst case 802.11g

Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4824 26.33 AV Vv 8.14 10.47 10.83 34.11 54 -19.89
4824 28.12 AV H 8.14 10.47 10.83 35.9 54 -18.1
4824 32.48 PK Vv 8.14 10.47 10.83 40.26 74 -33.74
4824 36.28 PK H 8.14 10.47 10.83 44.06 74 -29.94
16329 30.49 AV \' 9.28 11.06 12.29 38.54 54 -15.46
16329 31.58 AV H 9.28 11.06 12.29 39.63 54 -14.37
16329 36.72 PK Vv 9.28 11.06 12.29 44.77 74 -29.23
16329 39.58 PK H 9.28 11.06 12.29 47.63 74 -26.37
Middle Channel (2437MHz) Worst case 802.11n (HT20)
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4874 26.35 AV \Y 7.83 9.72 11.48 32.42 54 -21.58
4874 27.49 AV H 7.83 9.72 11.48 33.56 54 -20.44
4874 30.68 PK V 7.83 9.72 11.48 36.75 74 -37.25
4874 36.27 PK H 7.83 9.72 11.48 42.34 74 -31.66
14853 29.35 AV Vv 8.29 10.26 12.76 35.14 54 -18.86
14853 33.26 AV H 8.29 10.26 12.76 39.05 54 -14.95
14853 36.84 PK Vv 8.29 10.26 12.76 42.63 74 -31.37
14853 39.08 PK H 8.29 10.26 12.76 44.87 74 -29.13
High Channel (2462MHz) Worst case 802.11b
Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin
(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4924 26.35 AV \Y 8.04 9.76 11.46 32.69 54 -21.31
4924 28.48 AV H 8.04 9.76 11.46 34.82 54 -19.18
4924 31.27 PK V 8.04 9.76 11.46 37.61 74 -36.39
4924 33.06 PK H 8.04 9.76 11.46 39.4 74 -34.6
13256 28.49 AV \' 9.26 10.42 12.73 35.44 54 -18.56
13256 30.69 AV H 9.26 10.42 12.73 37.64 54 -16.36
13256 32.57 PK Vv 9.26 10.42 12.73 39.52 74 -34.48
13256 36.59 PK H 9.26 10.42 12.73 43.54 74 -30.46
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High Channel (2480MHz) BLE

Frequency S.A Detector | Polarity Ant. Cable Pre- Emission Limit Margin

(MHz) Reading (PK/AV) (H/V) Factor Loss Amp. Level (dBuV/m) (dB)
(dBuV) (dB/m) (dB) Gain (dBuV/m)
(dB)
4960 27.69 AV Vv 8.23 10.48 12.48 33.92 54 -20.08
4960 29.36 AV H 8.23 10.48 12.48 35.59 54 -18.41
4960 32.54 PK V 8.23 10.48 12.48 38.77 74 -35.23
4960 36.21 PK H 8.23 10.48 12.48 42.44 74 -31.56
15221 29.57 AV \Y 9.11 11.59 13.29 36.98 54 -17.02
15221 31.62 AV H 9.11 11.59 13.29 39.03 54 -14.97
15221 33.25 PK Vv 9.11 11.59 13.29 40.66 74 -33.34
15221 35.48 PK H 9.11 11.59 13.29 42.89 74 -31.11
Note:

1. The testing has been conformed to 10*2462MHz=24620MHz.

2. All other emissions more than 30dB below the limit.

3. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Reading + Factor
Margin=Emission Level-Limit
4. X-Axis, Y-Axis and Z-Axis were investigated. The results above show only the worst case.
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Report No.: PTC18031000302E-FC02

Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

2.4G WiFi (802.11b/g/n)mode have been tested, and the worst result(802.11b) was report as below

Test Mode: 802.11b Low Channel 2412MHz

F Read Antenna | Cable | Preamp o .
requency | | oo Factor Loss Factor Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2310.00 13.85 28.05 6.62 0.00 48.52 74.00 -25.48 V
2390.00 13.86 27.65 6.75 0.00 48.26 74.00 -25.74 V Peak
2310.00 13.41 28.05 6.62 0.00 48.08 54.00 -25.92 V
2390.00 12.72 27.65 6.75 0.00 47.12 54.00 -26.88 V
2310.00 11.12 28.05 6.62 0.00 45.79 74.00 -8.21 H
2390.00 10.73 27.65 6.75 0.00 45.13 74.00 -8.87 H Average
2310.00 11.15 28.05 6.62 0.00 45.82 54.00 -8.18 H
2390.00 10.63 27.65 6.75 0.00 45.03 54.00 -8.97 H
Test Mode: 802.11b High Channel 2462MHz
Frequency Eevaedl A;;i?gra ?_22': P':r;egtrgf Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2483.50 12.90 27.26 6.83 0.00 46.99 74.00 -27.01 )Y
2500.00 13.93 27.20 6.84 0.00 47.97 74.00 -26.03 V Peak
2483.50 13.40 27.26 6.83 0.00 47.49 54.00 -26.51 V
2500.00 12.08 27.20 6.84 0.00 46.12 54.00 -27.88 V
2483.50 10.77 27.26 6.83 0.00 44.88 74.00 -9.12 H
2500.00 10.67 27.20 6.84 0.00 44.71 74.00 -9.29 H Average
2483.50 10.72 27.26 6.83 0.00 44.81 54.00 -9.19 H
2500.00 10.66 27.20 6.84 0.00 44.70 54.00 -9.30 H
Test Mode: BLE Low Channel 2402MHz
Frequency 5::5' AFn;((e;?gra CI;_?)zlse PFr:(e:atrgrp Level Limit Over | Polarity Test
(MHz) (dBuY) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2310.00 34.07 28.05 6.62 37.65 31.09 74.00 -42.91 V
2390.00 33.92 27.65 6.75 37.87 30.45 74.00 -43.55 V Peak
2310.00 26.95 28.05 6.62 37.65 23.97 54.00 -30.03 V
2390.00 26.13 27.65 6.75 37.65 22.66 54.00 -31.34 V
2310.00 33.79 28.05 6.62 37.87 30.81 74.00 -43.19 H
2390.00 34.96 27.65 6.75 37.65 31.49 74.00 -42.51 H Average
2310.00 26.64 28.05 6.62 37.65 23.66 54.00 -30.34 H
2390.00 25.94 27.65 6.75 37.87 22.47 54.00 -31.53 H
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Test Mode: BLE High Channel 2480MHz
Frequency Eevaedl AFn;i?gra ?_22': P':r;egtrgf Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2483.50 41.62 27.26 6.83 37.87 37.84 74.00 -36.16 V
2500.00 33.79 27.20 6.84 37.87 29.96 74.00 -44.04 )Y Peak
2483.50 44.67 27.26 6.83 37.87 40.89 54.00 -13.11 )Y
2500.00 26.16 27.20 6.84 37.87 22.33 54.00 -31.67 )Y
2483.50 47.03 27.26 6.83 37.87 43.25 74.00 -30.75 H
2500.00 33.34 27.20 6.84 37.87 29.51 74.00 -44.49 H Average
2483.50 45.59 27.26 6.83 37.87 41.81 54.00 -12.19 H
2500.00 26.06 27.20 6.84 37.87 22.23 54.00 -31.77 H

Test Frequency: From 18GHz to 25GHz
The measurements were more than 20dB below the limit and not reported.
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7 Band Edge Measurement & Unwanted Emissions into Restricted
Frequency Bands

Test Requirement : Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method : ANSI C63.10:2013
Test Limit : Regulation 15.247 (d),In any 100 kHz bandwidth outside the

frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of
the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands,
as defined in §15.205(a), must also comply with the radiated emission
limits specified in §15.209(a) (see §15.205(c)).

7.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 1MHz, VBW = 3MHz, Sweep = auto

Detector function = peak, Trace = max hold
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7.2 Test Result
®
Offs 0.50 dB

Attt 20 dB
batt Ref 10.50 dBm

802.11b

* RBW 100 kHz
*VBW 300 kHz
SWT 15ms

M2[1]

Report No.

56.95 dBm
2.399250000 GHz

: PTC18031000302E-FC02

1Rm

M1[1]

-61.00 dBm
2.400000000 GHz

Max 0 dBm

D1
-10 dBm

-5.300 dBm

-20 dBm

i

-30 dBm

i

I [wra
-40 dBm

-33.300

dBmm

-50 dBrm

-60 dBrmy

-70 dBm

-80 dBm

F1
|

Start 2.31 GHz

Stop 2.432 GHz

Offs 0.50 dB “ RBW 100 kHz
*Att 20 dB “VBW 300 kHz M2[1] 60.86 dBm
Fatl Ref 10.50 dBm SWT 10ms 2.496580000 GHz
Mi[1] ~61.50 dBm

1Rm 0 dBm

2.483300000 GHz

Max

-10 dBm

D1 -4.000 dBmy
W

!

7

-20 dBr:r. 'y\[v

1

-30 dBm T
D2 -34.000 dBry
-40 dBm— \
-50 dBm
1 }{ \l.h - Y
| ' BT B | AW MRS R NTE

-70 dBm

-80 dBm

Fl

Start 2.442 GHz

Stop 2.5 GHz
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802.11g
Offs 0.50 dB * RBW 100 kHz
*Att 20 dB *VBW 300 kHz M2[1] 60.10 dBm
Hatt Ref 10.50 dBm SWT 15nms 2.398760000 GHz
MI1[1] [ -61.39 dBm
1Rm 2.400000000 GHz
Max | @ 4Bm
-10 dBm
—im -14.200 dBm Ty T
-20 dBm lrw 1
-30 dBm I \
-40 dBrm f {
D2 -44.200 dBr [ ||
-50 dBm J l
60 dBm | ﬁ L4l
A Mo | | o TR e
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.432 GHz
Offs 0.50 dB * RBW 100 kHz
* Att 20 dB *VBW 300 kHz M2[1] 59.85 dBm
Batt Ref 10.50 dBm SWT 10nms 2.484780000 GHz
M1[1] -61.25 dBm
1RmM 2.483500000 GHz
Max | 0 @Bm
-10 ¢Bm
|D1 -13.000 dBiy
-20 dBlir. LL[’M Ill
-30 dBm /'
-40 dBm—t I
—I—D2 432,000 dBrmv l
-50 dBm II
MLMJ \< v I
| s =TT " r
-70 ¢Bm
-20 dBm
F1
11
Start 2.442 GHz Stop 2.5 GHz

Page 37 of 72



Report No.: PTC18031000302E-FC02
PRECISE TESTING

802.11n-HT20

Offs 0.50 dB * RBW 100 kHz
* ALt 20 dB *VBW 200 kHz M2[1] 60.17 dBm
batt Ref 10.50 dBm SWT 15ms 2.399730000 GHz
M1[1] -60.87 dBm)
1RmM 2.400000000 GHz
Max 0 dBm
-10 dBm
D1 -15.000 dBrm (I
-20 dBm J 1 l
-30 dBm ( \
-40 dBm ] ]
D2 -45.000 dBrm | |
-50 dBm \(
60 4B il . L a0 o S AU
-70 dBm
-80 dBm
F1
|
Start 2.31 GHz Stop 2.432 GHz
Offs 0.50 dB * RBW 100 kHz
T ALt 20 dB *WBW 300 kHz M2[1] 60.82 dBm
Hatt Ref 10.50 dBm SWT 10ms 2.485470000 GHz
M1[1] -62.50 dBm
1Rm 2,483500000 GHz
Max 0 dBm
-10 dBm:
D1 -13.200 dBmT—1 71—
20 dBm 1™
I U
-30 dBm
-&0 dBm T T
02 -43.200 dBm \
-50 Gunlw} L
I M2
1 "l
W‘*’l" A" ST S TR VRN
-70 dBm
-80 dBm
F1
1
Start 2.442 GHz Stop 2.5 GHz
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¥

Batt

1Pk
Max

Report No

.. PTC18031000302E-FC02

BLE
Offs 0.50 dB * RBW 100 kHz
Att 20 dB *NBW 200 kHz M2[1] 55.24 dBm
Ref 10.50 dBm SWT 10ms 2.399890000 GHz
M1[1] -54.88 dBm
2.400000000 GHz
0 I8 5300 dBm
-10 dBmy
-20 dBm —
2 =22.300 dBr
-30 dBm N
-40 dBm
-50 dBm T
LW
ot BB RN W i oA A dr ‘.J.ul’/ g
-70 dBmy
-80 dBmy
F1
[l

Start 2.31 GHz

Stop 2.412 GHz

Offs 0.50 dB * RBW 100 kHz
¥ Att 20 dB ¥ VBW 300 kHz M2[1] 57.62 dBm
Fatt Ref 10.50 dBm SWT 5ms 2.486497000 GHz
M1[1] -59.63 dBm
1Pk 2.483500000 GHz|
Max | © dBm
ax D1 -3.400 dBm| m
-10 dBm I 1
-20 dBm —
02 -23.400 dBnl
-30 dBm J H
-40 dBm l
-50 dBm
12
L\q M1
“‘“é‘thulfrm IJ!aJJ Y TR Y. TP ERAPLIY " (s
-70 dBm
-80 dBm
F1
|
Start 2.47 GHz Stop 2.5 GHz
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For conducted spurious emission

802.11b

Low Channel

Marker 1 24.650420000000 GHz Avg Type: Log-Pwr
PNO: Fast ) Trig: Free Run AvgiHold:>100/100

IFGain:Low BAmen: 20 dB

Ref Offset 0.5 dBt Mkr1 24.650 Gl

Ref 10.50 dBm 41.559 dBm

" A,
T, A
o A iy
[ ot ~

Jroahlen Lol
1 M o PN PRI ey

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

Middle Channel

Marker 1 24.625450000000 GHz ) Avg Type: Log-Pwr
0: Fast () Trig: Free Run AvglHold:>100100

PN
IFGain:L ow BAMen: 20 4B

crd 24
Ref Offset 0.5 dB Mkr1 -T
Ref 10.50 dBm 40

A
. e Ay
Lot s
Petmlin, . » sl |
A e vy paasity st s

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)
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Marker 1 24.250900000000 GHz

Ref Offsct 0.5 dB
Refl 10.50 dBm

iy, 9 ,
L NEPERTT R L,

Start 30 MHz
#Res BW 1.0 MHz

802.11g

Marker 1 24.350780000000 GHz

Ref Offset 0.6 dB
Ref 10.50 dBm

L
M e i, et

Start 30 MHz
#Res BW 1.0 MHz

PNO: Fast
IFGain:Low

PNO: Fast Cy
IFGain:Low

Report No.: PTC18031000302E-FC02

High Channel

Avg Type: Log-Pwr
Trig: Free Run AvglHold:>100/100

BArten: 20 dB

Mkr1 24.251 GHz
41 dBm

Phietima”
sy

Stop 25.00 GHz

#VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

Low Channel

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:> 100100

#Aten: 20 dB

e
™, A o Mol AL

A AT
Ao W

T

Stop 25.00 GHz

#VBW 3.0 MHz Sweep 6247 ms (1001 pts)
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Middle Channel

Avg Type: Log-Pwr
PNO: Fast Cp)  17ig: Fres Run Avg|Hold:>100/100
IFGain:Low EAen: 20 dB

Marker 1 24.575510000000 GHz

Ref Offset 0.6 dB MKkr1 2

Ref 10.50 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

High Channel
Marker 1 24.650420000000 GHz ~ AvgTypeiLogPur

PNO: Fast (5 Trig: Free Run Awvg[Hold:> 1001100
I Low gAmen: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

Jaangh A
pafamd by oy e
Poeir? Wilndbechd
PRI S o

-
" g
| - ,..-""r NN i

e e
n P SV

1%

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 62.47 ms (1001 pts)
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802.11n(20)

Marker 1 24.625450000000 GHz

PNO: Fast  Cy
IFGain:| ow

Ref Offset 0.6 dB
Ref 10.50 dBm

L

A e e s
¥

Start 30 MHz
#Res BW 1.0 MHz

Marker 1 24.275870000000 GHz

PNO: Fast  Cp
IFGain:Low

Ref Offset 0.5 dB
Ref 10.50 dBm

™ YA, Iy
g ¥ ,:\\,q,._.-mﬁ-wa.‘l«,

Start 30 MHz
#Res BW 1.0 MHz

Report No.: PTC18031000302E-FC02

Low Channel

Avg Type: Log-Pwr

Trig: Free Run AvgiHold:> 1001100
BAmen: 20 dB

Mkr1 24.6

GHz

41.358 dBm

L_M'n""“""}.»
g™

a e
e oYy A
f P e i
Wil

A g

Stop 25.00 GHz

#VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

Middle Channel

Avg Type: Log-Pwr

Trig: Free Run AvglHold:>100100

#Amen: 20 dB

MKr1 24.276 GHz
41.368 dBm

Pe M
ak 2
- ‘.’J ‘r_‘_;_,-.b\.m

#VBW 3.0 MHz
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High Channel

Marker 1 24.725330000000 GHz Avg Type: Log-Pwr
PNO: Fast (50  Trig: Free Run AvgiHold:>100/100

IFGain:Low RAmen: 20 dB

Ref Offset 06 dB
Ref 10.50 dBm

4

J fy
" A
Lot g

el
.t-_.»v‘"" ' il

et Ll

L, 0y e A ey

Pt
My Pt
. qr,‘i_'.J-‘r

Start 30 MHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 62.47 ms (1001 pts)

BLE

Low Channel

arker Avg Type: Log-P
Marker 1 24.675390000000 GHz ) THgFees Run A:!}H:Ilzi.wm wr
L owr SAtten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

L

e o PP A A RONN o
ot P il A T s A

WO el WY e ™ 4"""‘1"’1‘1-4"‘]“1‘\""'.}‘»' P

(Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)
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Middle Channel
Avg Type: Log-Pur

PNO: Fast 50 Trig:Free Run Avg|Hold> 1010
1F Gain:Low BAtten: 20 dB

Ref Offset 0.5 dB
Ref 10.50 dBm

foedd 4
- bty o, R Al S
ot Mt M o Ay i

Stop 25.00 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.386 s (1001 pts)

High Channel

Mar Avg Type: Log-Par
Marker 1 24.650420000000 GHz i 5 THgFresRun A:’!mm;1&:a
BAtten: 20 dB

Ref Offset 0.6 dB
Ref 10.50 dBm

[ |
e

A ” Nl i Ao
At el I ,..--,,_ta,.—,,‘,hl,,,;‘-‘*._.w‘»'~-w"‘,-' e i e [

“w.__)‘. -

|# W

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.386 s (1001 pts)
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8 6dB Bandwidth Measurement

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

Test Requirement

Test Method

Systems using digital modulation techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

Test Limit

8.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz
8.2 Test Result

Bandwidth(MHz)
Modulation Limit
Low Channel Middle Channel High Channel
802.11b 9.557 9.562 9.073 2500kHz
802.11g 15.430 15.880 15.110 2500kHz
802.11n-HT20 15.450 15.960 15.110 2500kHz
BLE 0.731 0.734 0.743 2500kHz
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Center Freq 2.412000000 GHz

-
WIF Gadn:Low

Ref Offset 05 dB
Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz
Occupied Bandwidth
12.552 MHz
-89.245 kHz
9.557 MHz

Transmit Freq Error
x dB Bandwidth

Report No.: PTC18031000302E-FC02

802.11b Low Channel

Center Freq: 2.412000000 GHz
Trig: Free Run Avg|Held:> 10/10
#Axten: 30 4B

#VEBW 300 kHz

Total Power 20.9 dBm

OBW Power 99.00 %
x dB -6.00 dB

802.11b Middle Channel

-
MFGaln:Low

Ref Offset 05 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

12.678 MHz
73.644 kHz
9.562 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2. 437000000 GHz
Trig: Free Run AvglHald> 10/10
#Atten: 30 dB

#VEW 300 kHz

Total Power 20,1 dBm

OBW Power 99.00 %
x dB -6.00 dB
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802.11b High Channel

Center Freq 2.462000000 GHz Canter Fraq: 2.462000000 GHz Radlo Std: None
Trig: Fres Run Avg[Held:> 1010

MEGainLow  SAten: 30 dB Radio Device: BTS

Ref Offset05 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 20.3 dBm
12.310 MHz

Transmit Freq Error 33.476 kHz OBW Power 99.00 %

x dB Bandwidth 9.073 MHz x dB -6.00 dB

802.11g Low Channel

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
Trig: Free Run Avg|Hold:> 10/10

MEGainLow — WAtten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

— S
ot L LA

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 15.6 dBm
16.348 MHz

Transmit Freq Error -37.467 kHz OBW Power 99.00 %

x dB Bandwidth 15.43 MHz x dB -6.00 dB
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802.11g Middle Channel

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
. Trig: Free Run AvglHeld> 10/10

MEGainlaw — SAtten: 30 dB Radle Device:BTS

Ref Offset 0.5 dB
Rer 20.00 dBm

P | 3 A §
bl onglodls

1

h

Pl iy s W e

#Res BW 100 kHz #VEBW 300 kHz

Occupied Bandwidth Total Power 17.4 dBm
16.412 MHz

Transmit Freq Error 32.608 kHz OBW Power 99.00 %

x dB Bandwidth 15.68 MHz x dB -6.00 dB

802.11g High Channel

1 £ Center Freq: 2.462000000 OHz Radio Std: No
Center Freq 2.462000000 GHz : m;_;mnu“ Ao oM >10M0 o ne

MEGain:aw — SAtten: 30 é8 Radie Device: BTS

Ref Offset 0.6 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.7 dBm
16.330 MHz

Transmit Freq Error -254 Hz OBW Power 99.00 %
x dB Bandwidth 15.11 MHz x dB -6.00 dB
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Report No.: PTC18031000302E-FC02

802.11n-HT20 Low Channel

Center Freq 2.412000000 GHz

NIFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Cen-ter 2412 t.";Hz
#Res BW 100 kHz
Occupied Bandwidth
17.512 MHz
-35.127 kHz
15.45 MHz

Transmit Freq Error
x dB Bandwidth

—  Trig: Free Run

Center Freq: 2.412000000 GH2z
Avg|Hold:> 10/10
#Atten: 30 dB

#VEW 300 kHz

Total Power 16.1 dBm

OBW Power 99.00 %
x dB -6.00 dB

802.11n-HT20 Middle Channel

Center Freq 2.437000000 GHz

MIFGain:l ow

Ref Offset0.5 dB
Ref 20.00 dBm

s _L-iil."\b.“nl-"’

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.582 MHz

27.479 kHz
15.96 MHz

Transmit Freq Error
x dB Bandwidth

o=a} Trig: Free Run

Center Freq: 2437000000 GHz
Avgl|Hold:>10/10
#Atten: 30 B

e N S
s s b Bl g |

#VEW 300 kHz

Total Power 17.5 dBm

OBW Power 99.00 %
x dB -6.00 dB
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802.11n-HT20 High Channel
Center Freq 2.462000000 GHz Center Freq: 2462000000 GHz Radle Std: None
= Trig: Free Run Avg|Hold:>10/10

WIF Garin:L aw #Atten: 30 4B Radie Device: BTS

Ref Offset 0.5 dB
Ref 20.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power 17.7 dBm
17.497 MHz

Transmit Freq Error -3.696 kHz OBW Power 99.00 %

x dB Bandwidth 15.11 MHz x dB -6.00 dB

BLE Low Channel

Ref20 dBm Atten 30 dB
#Peak
Log T
10 3= ——
dB/ . k?' ! I
Dffst ] ! ! | AN I
D'S J-___t%_l/ . R - ‘\‘\\\_'_\-_HHI\ -
dB /f "~
e ! 1 1 1 1 e o= -
e “—‘\—\,
Center 2.402 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)
Occupied Bandwidth Oce BW % Pwr 99.00 %
1 0624 MHZ ¥ dB +5.00 dB
Transmit Freq Error -6.326 kHz
% dB Bandwidth 730.818 kHz
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BLE Middle Channel

Ref20 dBm Atten 30 dB
#Peak
Log

10 > €

dB/ o> R
Offst /]

05 .

ao i ~

Center 2.44 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
1.0560 MHz xdB  -6.00 dB

Transmit Freg Error -6.285 kHz
% dB Bandwidth 734282 kHz

BLE High Channel

Ref 20 dBm Atten 30 dB
#Peak
Log

10 =
dB/ o>
Offst /]

dB 7 S

/é¢

Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5 ms (401 pts)

Occupied Bandwidth Occ BW % Pr 99.00 %
1.0552 MHz xdB  -6.00dB

Transmit Freq Error -6.970 kHz
« dB Bandwidth 743.221 kHz
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9 Maximum Peak Output Power

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit

Regulation 15.247 (b)(3), For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output
power.

9.1 Test Procedure

For 2.4G Wi-Fi

1. The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas. Guidance
v04 section 9.1.2 PKPM1 Peak Power meter method.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path loss
was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Measure the conducted output power and record the results in the test report.

For BLE

1. The Transmitter output (antenna port) was connected to the spectrum Analyzer.
2. Turn on the EUT and then record the peak power value.
3. Repeat above procedures on all channels needed to be tested.

9.2 Test Result

Maximum Peak Output Power (dBm)
Modulation Limit
Low Channel Middle Channel High Channel
802.11b 9.24 9.55 9.05 1W(30dBm)
802.11g 9.54 9.44 9.05 1W(30dBm)
802.11n-HT20 9.16 9.08 9.34 1W(30dBm)
BLE 4.55 4.34 4.83 1W(30dBm)
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Ref 20 dBm

BLE Low Channel

Atten 30 dB

Report No.: PTC18031000302E-FC02

Mkr1 2.4021750 GHz
4.549 dBm

Peak
Log

10
dB/

Offst
05

/

M1 S2
S3 FC

Center 2.402 GHz
#Res BW 1 MHz

Ref 20 dBm

#VBW 3 MHz

BLE Middle Channel

Atten 30 dB

Span 5 MHz
Sweep 5 ms (401 pts)

Mkr1 2.4401875 GHz
4.339 dBm

Peak
Log

10
dB/

Offst
0.5

/

M1 S2

S3 FC

Center 2.44 GHz
#Res BW 1 MHz

#VBW 3 MHz
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Ref20 dBm

BLE High Channel

Atten 30 dB

Report No.: PTC18031000302E-FC02

Mkr1 2.4801875 GHz
4.828 dBm

Peak
Log

10
dB/

Dffst
0.5

/

]

M1 S2
S3 FC

Center 2.48 GHz
#Res BW 1 MHz

#VBW 3 MHz
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10 Power Spectral density

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit :  Regulation 15.247(f) The power spectral density conducted from the

intentional radiator to the antenna due to the digital modulation
operation of the hybrid system, with the frequency hopping operation
turned off, shall not be greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

10.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz, Span = 1.5 times the DTS channel bandwidth(6
dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks
of the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

10.2 Test Result

Power Spectral density ( dBm/3kHz )
Modulation Limit
Low Channel Middle Channel High Channel
802.11b -7.192 -8.387 -7.480 8dBm/3kHz
802.11g -14.470 -12.940 -11.929 8dBm/3kHz
802.11n-HT20 -11.635 -12.596 -11.703 8dBm/3kHz
BLE -4.792 -4.988 -4.715 8dBm/3kHz
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802.11b Low Channel

Marker 1 2.408000000000 GHz Avg Type: Log-Pur
PHO: Fawe (oo Trig:Free Run Avg|Hold: 18100

IF Gaim:Low Atten: 20 4B

Ref Offset 0.5 dB
Ref 10.00 dBm

1
N
e :mhip‘r""".‘-"”"w-"ﬂi‘hl“k'-r"'"ﬁﬂ*i\ L,a*.“# i
f

.

i

ST Nl

Center 2412000 GHz : B ' " Span 16.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.687 s (1001 pts

802.11b Middle Channel
Ava Ty Lug Pur

PNO; Fast (5o Trig:Free Run Avg|Hald: 11/100
IFGain:Low Arten: 20 dB

Ref Offset 0.5 dB
Ref 10.00 dBm
1
]
W L T F T Ay
r \ lfi' i hl"'lrh.hf" !\' H‘lu
I W | |

Center 2437000 GHz ; ' T Span 16.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.687 s (1001 pts)
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802.11b High Channel

Marker 1 2.464992000000 GHz Ava Type: Log-Pwr
PNO; Famt (5 Trig: Free Run Avg|Hold: 71100
IFGaincl ow Atten: 20 dB

Ref Offset 0.5 dB
Rer 10.00 dBm

oy i_"l\'."'\'-‘*J.‘l#‘,‘lw"ﬂ.‘ Vel kﬁr"‘ﬁ';fﬁlj‘uJ“P_ .
F i _ u,l_ i i '_rrﬂw'*-ir“*ﬂ
1y 1I"I"'| l'; i
"
|

Center 2.462000 GHz 5 Span 16.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.687 s (1001 pts)

802.11g Low Channel

Marker 1 2.412624000000 GHz Avg Type: Log-Pwr
PNO: Fast (5o  1rig:Free Run Avg|Hold: 81100
IFGain:Low Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.00 dBm

Center 2.41200 GHz Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741s (1001 pts)
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802.11g Middle Channel

Marker 1 2.436090000000 GHz Avg Type: Log-Pwr
PNO: Fam (5o Trig: Free Run AvglHold: 71100

IFGain;Low Atten: 20 4B

Ref Offset 0.5 dB
Ref 10.00 dBm

Center 2.43700 GHz o ‘Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

802.11g High Channel

Marker 1 2.461064000000 GHz Avg Type: Log-Pwr
PNO: Fam (o) Trig: Free Run AvglHeld: 127100
IFGain:l ow Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.00 dBm

Center 246200 GHz T ' Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

Page 59 of 72



Report No.: PTC18031000302E-FC02
PRECISE TESTING

802.11n-HT20 Low Channel

Marker 1 2.408680000000 GHz Avg Type: Log-Pwr
PNO; Famt (5o Trig:Free Run Avg|Hold: /100

IFGajn:l ow Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.00 dBm

Center 2.41200 GHz - ‘Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)

802.11n-HT20 Middle Channel

Marker 1 2.437660000000 GHz Avg Type: Log-Pwr
PNO: Faw (5 Trig:Free Run Avg|Hold: /100
IFGain:l ow Atten: 20 dB

Ref Offset 0.5 dB
Ref 10.00 dBm

Center 2.43700 GHz ¥ Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)
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802.11n-HT20 High Channel

Marker 1 2.462630000000 GHz Avg Type: Log-Pwr
PHO; Fast () Trig: Free Run Avg|Hold: 81100
IFGain:l ow Asten: 20 4B

Ref Offset 0.5 dB
Rer 10.00 dBm

Center 2.46200 GHz ] 0 ‘Span 30.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 3.163 s (1001 pts)

BLE Low Channel

Mkr1 2.401958 GHz
Ref 10 dBm Atten 20 dB 4.792 dBm
Peak
Log
10 )

™ i, A

dB/ Jn\fq AU M e W e A.w-«.f""\l'
Offst FANPY Y ! RY \__.r\,\
05 Jn/'“\/—’\'} "'\w’ﬂ"\

dB S
- N g

M1 S2
S3 FC

Center 2.402 GHz Span 1.2 MHz
Res BW 10 kHz #VBW 30 kHz Sweep 12.43 ms (401 pts)
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BLE Middle Channel

Ref 10 dBm Atten 20 dB

Report No.: PTC18031000302E-FC02

Mkr1 2.439958 GHz
4.988 dBm

Peak
Log

10
dB/

ﬁfx\ﬁxﬂwﬂJsLW\ﬂryM\

Offst
05

&!“XI\F”ﬁL\A

M1 S2
S3 FC

Center 2.44 GHz

Res BW 10 kHz H#VBW 30 kHz

BLE High Channel

Ref 10 dBm Atten 20 dB

Span 1.2 MHz

Sweep 12.43 ms (401 pts)

Mkr1 2.479958 GHz
4.715 dBm

Peak
Log

10
dB/

NN A‘“’}{/\V\f‘\‘m

PR,
¥

Offst
0.5

M1 S2
S3 FC

Center 2.48 GHz

Res BW 10 kHz #VBW 30 kHz
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11 Antenna Application

11.1 Antenna Requirement

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 (b), 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.

11.2 Result

The EUT’S antenna, permanent attached antenna, is internal antenna. The antenna’s
gain is 2dBi and meets the requirement.
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12 Test Setup

_ Conducted Emissions

Radiated Spurious Emissions
Frgm 3(_)MHz-1(_)OOM_Hz

i
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Test frequency from 1GHz-18GHz

i 1
| )
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