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PRECISE TESTING

Report No.: PTC18031415001E-FCO01

1 TEST RESULT CERTIFICATION

Applicant’s name

Address

Manufacture's name
Address

Product name

Model name

Standards
Test procedure
Test Date
Date of Issue

Test Result

Shenzhen Star-Navi Technology Co., Ltd.

Room 2203, Building B, Block three, Cloud Park Phase 1, Bantian Street,
Longgang District, Shenzhen, China

Shenzhen Star-Navi Technology Co., Ltd.

Room 2203, Building B, Block three, Cloud Park Phase 1, Bantian Street,
Longgang District, Shenzhen, China

HeroGoGo Hero Camera

HeroGoGo 1, HeroGoGo 1S
FCC CFR47 Part 15 Section 15.247: 2017

ANSI C63.10:2013
April 18, 2018 to May 04, 2018
May 04, 2018

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.

Test Engineer:

Technical Manager:

Z,@@ \I{ﬂmg/

Leo Yang / Engineer

UL

Chris Du / Manager

Page 2 of 77



Report No.: PTC18031415001E-FCO01

PRECISE TESTING
Contents

Page

1 TEST RESULT CERTIFICATION.....cott ettt sttt et sre et n e e e sne e sneenneenneennennnenreen 2

2 TEST SUMMARY .ottt e e r bbbt e bR Rt E e e e e e Rt b e b et e e e eennenr e 5

3 GENERAL INFORMATION ...ttt st b e n et es et e st e be e st e e ne e e e smeesneenne e 6

3.1 GENERAL DESCRIPTION OF E.U.T ..ottt 6

3.2 CHANNEL LIST .. 7

3.3 TEST SITE ..ttt 11

4 EQUIPMENT DURING TEST ...ttt sttt m ettt nm e ne s seesme s sne e aneeneenneannennnenneen 12

4.1 EQUIPMENTS LIST ..ottt 12

4.2 MEASUREMENT UNCERTAINTY L..oovuiiiaiisreinisetsiee st 14

4.3 DESCRIPTION OF SUPPORT UNITS.....couttiuiiiiieiiinieissies s 15

5 CONDUCTED EMISSION. ... .ottt sttt na e e ae e she e bt e s b e e b e e srees e e sbeenreenreenreenesnnas 16

5.1 E.U.T. OPERATION ....oitiiiitiiiiiteninieieesieie sttt bbbt 16

52 EUT SETUP ..ot e 16

53 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ...coovviiiiirinineseeieieieiniens 17

5.4 MEASUREMENT PROCEDURE ......c.vutuutainistaiisetsiesesssses s 17

5.5 CONDUCTED EMISSION LIMIT ..ottt 17

5.6 MEASUREMENT DESCRIPTION ....cuvuiiuiaiisreiiseisieeesssses et 17

57 CONDUCTED EMISSION TEST RESULT ....cccuvuiiiriiiiniiiniseisissssinsissseesssssssisssnssesnns 17

6  RADIATED SPURIOUS EMISSIONS .......ocoomimvrieeesiesessssssseessssisssssssssesssssssssssssssssssssss s ssssssssssons 20

6.1 EUT OPERATION ..ottt ettt en e 20

6.2 TEST SETUP ..ottt 21

6.3 SPECTRUM ANALYZER SETUP ....cotiiitiiieieiesistenesieiee st sns e ns 22

6.4 TEST PROCEDURE ...ttt 23

6.5 SUMMARY OF TEST RESULTS ...vuiiiriiieeinsieieissseeeissseeeis s 24

7 CONDUCTED SPURIOUS EMISSION.......ciiiiiiiiieitienieeee et sre e esreesneesreenresnnesnnes 29

7.1 TEST PROCEDURE ...ttt 29

7.2 TEST RESULT .ottt e 29

8 BAND EDGE MEASUREMENT ....ooiiiiit ettt ne e s an e e neeneennennnenreen 36

8.1 TEST PROCEDURE ...ttt 36

Page 3 of 77



Report No.: PTC18031415001E-FCO01

PRECISE TESTING
8.2 TEST RESULT ettt bbbt bbbttt e b b 37
9 6DB BANDWIDTH MEASUREMENT ..ot 41
9.1 TEST PROCEDURE.......cititiitt ittt sttt ettt sttt b e bt sb ettt be et e b b 41
9.2 TEST RESULT ettt bbbt bbbttt e b b 41
10 MAXIMUM PEAK OUTPUT POWER ...t 48
10.1 TEST PROCEDURE.......cititiitt ittt sttt ettt sttt b e bt sb ettt be et e b b 48
10.2 TEST RESULT ettt ettt bbbt ettt sbe b 48
11 POWER SPECTRAL DENSITY ..ot b 55
11.1 TEST PROCEDURE.........ceitiitietietieettesttesteesteesteesaeseeateesreesteebeesbeasaestaestaesteesteeneesnnas 55
1.2 TEST RESULT ..ttt te ettt et e e be et e et e s e s taeste e beesteeresanas 55
12 ANTENNA APPLICATION ...ttt r bbbt nn e sn s 62
12.1 ANTENNA REQUIREMENT ....outitiitiitiiiiaiieeeiestesteste it sbeeeesbeseesbesbesnessesnessessnesseseesnens 62
12.2 =] ST 62
I3 TEST SETUP . e E bt bt e e e b e bbb e st e e e nenn e ar e 63
T4 EUT PHOTOS ... .o et r e ek R e b e R e b e e n e ne et e e re e et e nr e e et e are e erenre e 65

Page 4 of 77



Report No.: PTC18031415001E-FCO01
PRECISE TESTING

2 Test Summary

Test Items Test Requirement Result
Conduct Emission 15.207 PASS
15.205(a)
Radiated Spurious Emissions 15.209 PASS
15.247(d)
Conducted Spurious Emission 15.247(d) PASS
15.247(d)
Band ed PASS
and edge 15.205(a)
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:
N/A: Not Applicable
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3 General Information

3.1 General Description of E.U.T.

Product Name : |HeroGoGo Hero Camera

HeroGoGo 1, HeroGoGo 1S

Model Name . |(Note: The samples are the same except appearance and model number. So
HeroGoGo Hero was selected for test.)

Specification : 1802.11b/g/n HT20/n HT40

2412-2462MHz for 802.11b/g;
Operation Frequency : |2412-2462MHz for 802.11n(HT20);
2422-2452MHz for 802.11n(HT40);

11 channels for 802.11b/g;
Number of Channel : |11 channels for 802.11n(HT20);
7 channels for 802.11n(HT40);

DSSS with DBPSK/DQPSK/CCK for 802.11b;

Type of Modulati
ype of Modulation OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n;

Antenna installation : |Internal PCB Antenna
Antenna Gain : |2dBi

Power supply : |DC 3.8V, 1100mAh Battery
Hardware Version . izhuban_v3 0 20170928
Software Version : 2.1.5.3.20180327

Page 6 of 77
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3.2 Channel List

The EUT has been tested under its typical operating condition.

The EUT configuration for testing is installed on RF field strength measurement to meet the Commissions
requirement and operating in a manner which intends to maximize its emission characteristics in a

continuous normal application.

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for the
purpose of the measurements.

Test of channel included the lowest and middle and highest frequency to perform the test, then record on this
report.

Those data rates (802.11b: 1 Mbps; 802.11g: 6 Mbps; 802.11n (HT20): MCSO0; 802.11n (HT40): MCS8) were
used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous

transmitting and receiving mode is programmed.

Frequency and Channel list for 802.11 b/g/n (HT20):

Frequency Frequency Frequency
Channel Channel Channel
(MHz) (MHz) (MHz)
1 2412 2432 9 2452
2 2417 2437 10 2457
3 2422 2442 11 2462
4 2427 2447
Frequency and Channel list for 802.11 n (HT40):
Frequency Frequency Frequency
Channel Channel Channel
(MHz) (MHz) (MHz)
3 2422 2432 8 2447
4 2427 2437 9 2452
2442
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Test Frequency and Channel for 802.11 b/g/n (HT20):

Report No.: PTC18031415001E-FCO01

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel Channel Channel
(MHz) (MHz) (MHz)
1 2412 6 2437 11 2462

Test Frequency and channel for 802.11 n (HT40):

Lowest Frequency Middle Frequency Highest Frequency
Frequency Frequency Frequency
Channel Channel Channel
(MHz) (MHz) (MHz)
3 2422 6 2437 9 2452
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%
802.11n(HT40) 100 100 100%
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Test Plots:

Report No.: PTC18031415001E-FCO01
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802.11n(HT20)

® RBW 10 MHz
*VBW 10 MHz
*Att 35 c

Report No.: PTC18031415001E-FCO01
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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.: PTC18031415001E-FCO01

Na_me of Manufacturer Model Serial No. Characteristics [Calibration Due
Equipment
M Agilent N9020A | Myse070279 | 10HZ30GHZ 1 n0i 07,2019
nalyzer
Coaxial Cable CDS 79254 46107086 10Hz-30GHz Oct 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)

Eglﬁ{gfn?;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
Prefamp”ﬁer (low | ScHWARZBECK | BBV 9475 | 9745-0013 | 'MHz-1GHzZ | o0 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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Radiated Emission (Test Frequency from 18GHz-25GHz)

Name 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

Characteristics| Calibration

Name of Equipment Manufacturer Model Serial No. Due
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

Page 13 of 77



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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PRECISE TESTING

4.3 Description of Support Units

Report No.: PTC18031415001E-FCO01

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.: PTC18031415001E-FCO01

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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Line-AC 120V/60Hz

100 Level (dBuV) Date: 2018-04-25

a0
80
70

FCC PART15C QP
60 i
N \\ | FCC PART15C AV

40

30
20
10 ."h.'*"q.n'k“-‘h.l:}-ﬁu..)f:‘"'?‘hf"h; M LR AL r‘f-:‘-dv oy |Ilm |
0 A5 .2 5 1 2 5 10 20 30
Trace: 7 Frequency (MHz)
Cable AMMN FHecewer Emission Chyar

Mo, Freq Loss  Factor Reading Lewvel Lirnit Limit Remark
bHz dB dB dBuY dBuY  dBuY dB

0.150 0.21 9.50 51 14.82 56.00 -41.18 Average
0.150 0.21 9.50 2b.39 3510 66.00  -30.80 QP
0.174 D24 954 6.52 16.30 5477 -38.47 Average
0.174 024 4954 26.94 3677 64.77 -28.00 QF
0.712 044  9.80 9.03 19.27 4b.00 -26.73 Awerage
0.712 044 980 20.68 30.92 56.00 -25.08 QP
1.147 046 9483 1.95 12.24 4b.00 -33.76 Average
1.147 046 983 12.77 23.06 56.00 -32.94 QF
3.565 047 989 -1.66 8.70 46.00 -37.30 Average
3565 047 584 8.70 19.06 56.00 -36.54 QP
21.715 045 986 2.03 12.34 50.00 -37bb  Average
21.715 045 9386 9.48 18.79 60.00  -40.21 QP

R
ek,
oSO NO O W
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Neutral-AC 120V/60Hz

Level (dBuv)

Report No.: PTC18031415001E-FCO01

Date: 2013-04-25

100
a0
80
70
. \\\ | FCC PART15C QP
. \\ | FCC PART15C AV
40
30
] . ]
20 —H ] T i
IlL’I v |UI\‘-'1 i "'. i I"L'y -'Ihl-" "2 s oy
10 L J " \‘r‘ L,._.“rwllﬁi LT oy 4 ¥ T'II'-I".L' o, ".,ﬂ'\:r\-f‘f"g- '"“L-"-_I'",F'..ﬁ-\‘ad"'t-'_j..,l'*I'} J’ﬂ.\_ ,i,,i'
G.15 2 5 1 2 5 10 20 30
Trace: - Frequency (MHz)
Cable  AMMMN  RHecemwer Emission Ower
Mo, Freq Loss  Factor Reading Level Lirnit Lirnit Remark
hHz dB dbB dBuv dBuY  dBuY dB
1. 0150 0.21 9.50 §.97 18.68 5600 -37.32 Awerage
2. 0.150 0.21 9.50 27.34 37.05 66.00 -28.95 aP
3. 0.708 0.44 980 1219 2243 4600 -2357 Average
4 0.708 0.44 9.80 25.95 3619 56.00 -19.81 aP
5. 1.141 0.4b6 983 7.07 17.36 4600 -28.64 Average
b. 1141 0.46 9483 17.35 2764 K600 -28.36 QP
7. 3.547 047 9.89 2.48 12.684 4600 -33.16 Average
B8 3647 0.47 9.89 1385 24.21 56.00 -31.79 QP
g 7486 055 998 0.21 10.74 ROOD  -3926 Average
10. /.466 055 9.96 11.35 21.68 BOOOD  -3812 QF
11. 20.270 0.40 9.84 465 1489 000 -3511 Average
12. 20.270 0.40 984 10.95 21.19 6000 -38.81 QP
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6 Radiated Spurious Emissions

Test Requirement . FCC CFRA47 Part 15 Section 15.209 & 15.247
Test Method : ANSI C63.10:2013
Test Result . PASS
Measurement Distance : 3m
Limit . See the follow table
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uV/m m) uV/m dBuV/m
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log®*0%FH2) 4+ 80
0.490 ~ 1.705 24000/F (kHz) 30 100 * 24000/F (kHz) 20log#400FkH2) + 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: . 235°C
Humidity: : 511%RH
Atmospheric Pressure: - 101.2kPa

Test Voltage - DC 3.8V Battery
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6.2 Test Setup

Report No.: PTC18031415001E-FCO01

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°

Report No.: PTC18031415001E-FCO01

H
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

Freq. Ant.Pol. Emission Level Limit 3m Over
(MHz) H/V (dBuV/m) (dBuVv/m) (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 (TX 802.11b Low Channel) 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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Antenna Polarization: Horizontal

a0 Level (dBuV/m) Date: 2018-04-25

72.0
64.0
56.0 FCC PART15C
48.0 "

40.0 !

32.0 l
24.0 'i l
16.0 | kil

8.0

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receier Preamp Emission Cher
MNao. Freqg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Remark
hAHz dB dB dBuvm dB dBuvym dBuvYm  dB

199.286 277 1043 3411 30.63 16.98 4350 -2p52 QP
480.528 357 1689 34.60 30.94 2412 46.00 -21.88 QP
642,861 383 1949 36.14 31.04 28.42 46.00  -1758 QP
726.805 394 2066 39.23 31.08 32.75 46.00 -13.25 aF
750108 397 2135 38.47 31.09 32.70 46.00 -13.30 QP
857.025 409 22.06 36.50 3114 3151 46.00  -14.49 QP

A R

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

Page 25 of 77



P C)
d Report No.: PTC18031415001E-FCO1
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Antenna Polarization: Vertical

80 Level (dBuWim) Date: 2018-04-25

72.0
§4.0
56.0 FCC PART15C
48.0

40.0 !

32.0 3 ]
24.0
16.0 i

8.0

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Recewer Preamp Emission Cher
M. Freq Loss Factor Reading Factor  Lewel Lirnit Lirnit Remark
hHz dB dB dBuv/m dB dBuv/m dBuv/m  dB

1 88.487 213 1008 35.80 30.38 17.64 43580  -25.86 aP
2 227 691 289 1114 29.74 30.68 13.09 4600 -32.91 QP
3. 480528 357 1684 33.46 30.94 22.98 4600  -23.02 QP
4. 642.661 383 1949 33.61 31.04 26.09 46.00 -1991 QF
B. 714173 393 2040 36.09 31.07 29.35 4600 -16.65 QP
b 975.753 421 23.43 32.97 3118 29.43 5400  -2457 QP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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PRECISE TESTING

Test Frequency: From 1GHz to 18GHz

Report No.: PTC18031415001E-FCO01

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 26.32 AV \Y 9.13 8.06 8.52 34.99 54 -19.01
4824 25.82 AV H 9.13 8.06 8.52 34.49 54 -19.51
4824 27.41 PK V 9.13 8.06 8.52 36.08 74 -37.92
4824 28.06 PK H 9.13 8.06 8.52 36.73 74 -37.27
17246 26.18 AV Vv 10.22 8.39 10.44 34.35 54 -19.65
17246 28.54 AV H 10.22 8.39 10.44 36.71 54 -17.29
17246 29.01 PK Vv 10.22 8.39 10.44 37.18 74 -36.82
17246 30.69 PK H 10.22 8.39 10.44 38.86 74 -35.14
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 25.06 AV \Y 9.35 8.72 9.36 33.77 54 -20.23
4874 24.18 AV H 9.35 8.72 9.36 32.89 54 -21.11
4874 26.03 PK V 9.35 8.72 9.36 34.74 74 -39.26
4874 28.15 PK H 9.35 8.72 9.36 36.86 74 -37.14
16854 25.92 AV Vv 12.08 9.27 11.05 36.22 54 -17.78
16854 29.57 AV H 12.08 9.27 11.05 39.87 54 -14.13
16854 28.42 PK Vv 12.08 9.27 11.05 38.72 74 -35.28
16854 28.68 PK H 12.08 9.27 11.05 38.98 74 -35.02
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 28.65 AV Vv 9.28 8.35 9.36 36.92 54 -17.08
4924 29.43 AV H 9.28 8.35 9.36 37.7 54 -16.3
4924 30.15 PK V 9.28 8.35 9.36 38.42 74 -35.58
4924 29.35 PK H 9.28 8.35 9.36 37.62 74 -36.38
17546 31.06 AV Vv 10.26 8.46 9.13 40.65 54 -13.35
17546 28.42 AV H 10.26 8.46 9.13 38.01 54 -15.99
17546 29.55 PK V 10.26 8.46 9.13 39.14 74 -34.86
17546 28.48 PK H 10.26 8.46 9.13 38.07 74 -35.93
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.: PTC18031415001E-FCO01
PRECISE TESTING

Test Frequency: From 18GHz to 25GHz
The measurements were more than 20dB below the limit and not reported.
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PRECISE TESTING

Report No.: PTC18031415001E-FCO01

7 Conducted Spurious Emission

Test Requirement
Test Method
Test Limit

7.1 Test Procedure

FCC CFR47 Part 15 Section 15.247

ANSI C63.10:2013

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)).

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, Sweep = auto
Detector function = peak, Trace = max hold

7.2 Test Result
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

802.11b

Low Channel

[ ::3
Spectrum 7
Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz

b AbT 20 dB BWT 250 m: & VBW 300 kM mode auto Sweep
1Pk Max

Mi[1] -47.70 d Bl
19.784940 GHz|

20 dBr

10 dem

3 dBm

-10 dém

D1 -14.500 dB

=20 dm

-30 dém:

=40 dim

-50 dam

-70 dgm

Start 30.0 MHZ

G2001 pts Stop 25.0 GHz
]
i #
L J1 | Measuring... [* P

Middle Channel

Spectrum n;:?

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz
pe ALL 20 dB SWT 250 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Man

Mi[1] ~481.70 dBm|
20 dér 15. 852290 GHz|

10 dem

0 dBm

-10 dgm

D1 -13.740 dBrr

=20 dim

-30 dam:

=40 dim

-50 dim

=70 gim

Start 30.0 MHz AZ00

1 pts Stop 25.0 GHz
1
i
L J1 | Measuring... d e P
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o Report No.: PTC18031415001E-FCO01
PRECISE TESTING

High Channel

[ ::3
Spectrum 7
Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz

b AbT 20 dB BWT 250 mE @ VBW 300 kHz
1Pk Max

Mode Auto Sweep

Mi[1] -47.97 dBm|
20 dBr 15.490240 GHz|

10 dem

3 dBm

-10 dém

=]

-12.260 dim

=20 dm

-30 dém:

=40 dim

-50 did

-70 dgm

Start 30.0 MHz 32001 pts SIDB 25.0 GHZ
I (LTI
L il | Heasuring... (> P

802.11g

Low Channel

Spectrum uv‘?
Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz

b ALL 20 08 SWT 250 ms & VBW 300 kHz
1Pk Max

Mode Auto Swesp

Mi[1] -47.64 dBml
20 dér 15. 907690 GHz|

10 dém

0 dBrm

-10 dam

20oem—fD1 -19.280 db

-30 dém
=40 i
Al

50 dém

-70 dim:
Start 30.0 MHz 32001 pts Stop 25.0 GHz

il TR
L i | Heasuring... (¥

4
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PRECISE TESTING

Spectrum

Middle Channel

Report No.: PTC18031415001E-FCO01

&

Ref Laval 25.00 dBm
b AbL 20 dB BWT

Offset 15.00 d& & RBW 100 kHz

250 m: & VBW 300 kHz mode auto Sweep

1Pk Max

20 dBr

Mi[1]

10 dem

-48.25 d Bl
16.210440 GHz|

3 dBm

-10 dém

=]

=20 dm

-18.250 dem

-30 dém:

=40 dim

-50 dam

-70 dgm

Start 30.0 MHZ

i

L JL

Spectrum

32001 pts Stop 25.0 GHz
#I
Mi Fing...
| EasUring. (> P

High Channel

=

Ref Laval 25.00 dBm
b AbL 20 dB

Offset 15.00 d& & RBW 100 kHz

SWT 250 m: & VBW 300 kM mode auto Sweep

1Pk Max

20 dBr

Mi[1]

10 dem

-47.69 dBm|
15.871800 GHz|

3 dBm

-10 dém

=20 dm

D1 -16.610 dbm

-30 dém:

=40 dim

-50 dam

-70 dgm

Start 30.0 MHZ

32001 pts

i

L JL

Measuring...
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PRECISE TESTING

Spectrum

Report No.: PTC18031415001E-FCO01

802.11n-HT20

Low Channel

=)

Ref Laval 25.00 dém
pe ALL 20 dB

Offset 15.00 d& & RBW 100 kHz
250 ms & VBW 300 kH2  Mode Auto Swesp

@ LRk Max

20 dir

mMi[1] -48.99 dBm|

10 dem

15.839030 GHz|

0 dBm

-10 dgm

Sl o] 1 -19.270 dB

-30 dam:

=40 dim

=70 gim

Start 30.0 MHz

AZ00

i

e Jh

Spectrum

1 pts Stop 25.0 GHz
#n
Mi Fing...
| £ ASUFNG. [F P

Middle Channel

=)

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz
pe ALL 20 dB SWT

250 ms & VBW 300 kHz Mode suto Swesp

@ LRk Max

20 dir

mMi[1] -48.10 dBm|

10 dem

15.875700 GHZz|

0 dBm

-10 dgm

=]

20 dbm L -18,230 dBny

-30 dam:

=40 dim

=70 gim

Start 30.0 MHz

AZ00

i

e Jh

1 pts Stop 25.0 GHz
#n
Mi Fing...
| £ ASUFNG. [F P
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

High Channel

Spectrum n;:?

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz
pe ALL 20 dB SWT 250 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Man

mMi[1] -48.96 dBm|
15,8497 10 GHz|

20 dir

10 dem

0 dBm

-10 dgm

D1 -16.640 dBm

=20 dim

-30 dam:

=40 dim

-50 dim

=70 gim

Start 30.0 MHz 32001 pts Stop 25.0 GHz
i

L )i ] Heasuring... RLAMRRAN W0 y

802.11n-HT40

Low Channel

Spectrum n;:?

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz
pe ALL 20 dB SWT 250 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Man

mMi[1] -48.26 dBm|
15. 879600 GHz|

20 dir

10 dem

0 dBm

-10 dgm

=20 dim

D1 -22.390 dBr

-30 dam:

=40 dim

=70 gim

Start 30.0 MHz AZ00

1 pts Stop 25.0 GHz
*.
i
L J1 | Measuring... e P
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

Middle Channel
Spectrum [@]

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz

o ALL 20 dB  SWT 250 ms & VBW 300 kHz Mode Auto Sweep
@ LRk Max

Mi[1] ~481.05 dBm|
20 dér 15.853850 GHz|

10 dem

0 dBm

-10 dgm

|20 98—k 21,490 dBrm

-30 dam
=40 dim
=50 dim
-0 dim
Start 30.0 MHz 32001 pts Stop 25.0 GHz
Jl [ IR
L 1L | Measuring... [F P

High Channel

Spectrum 7
Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz

b ALL 20 08 SWT 250 ms & VBW 300 kHz
1Pk Max

Mode Auto Swesp

Mi[1] -48.38 dBm|
20 dér 15.462150 GHz|

10 dém

0 dBrm

-10 dam

Di -20.520 dBm

-30 daém

=40 dim

=70 i

Start 30.0 MHZ

32001 pts Stop 25.0 GHz
ﬁu
i
L i | Heasuring... (¥ p
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

8 Band Edge Measurement

Test Requirement 1 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)).

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, Sweep = auto

Detector function = peak, Trace = max hold

Page 36 of 77



PRECISE TESTING

8.2 Test Result

b AbT

Spectrum

Report No.: PTC18031415001E-FCO01

802.11b

&

Ref Laval 25.00 dBm

Offset 15.00 d& & RBW 100 kHz
1128 ps & VBW 300 kHz mode auto FFT

[ 1Pk Max

20 dBr

Mi[1] -41.90 o Bl

10 dem

2.3989300 GHz|

3 dBm

-10 dam

=20 dm

D1

-30 dém:

=40 dim

-50 diir

Y LY

L Lt
Vel

40 dam

I s SIS

-70 dgm

GF 2.4 GHz

L

o ALL

Spectrum

5000 pts s:an 100.0 MHz
|
J L o y

Ref Laval 25.00 dém

Offset 15.00 d& & RBW 100 kHz
1128 ps & VYBW 300 kHz Mode suto FFT

@ 17k Max

20 dBr

mMi[1] -52.28 dBm|

10 dem

2.4857300 GHz|

0 dBm

-10 dém

=20 dim

-30 dam:

=40 dim

~50 dir

<50 dam

i

M s

=70 gim

CF 2.4835 GHz

e

5000 pts Span 100.0 MHz
ﬁl
J L w 4
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

802.11g

Spectrum n?

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz
o ALL 2008 SWT  112.8 s & VBW 300 kHz Mode Auto FFT
@ 17k Max

mMi[1] -3H.10 dBm|

20 dBr 2.,3988500 GHZ|

10 dem

0 dBm

o i

} L]
Sl o] 1 -19.280 dB

e / \

v s o

<50 dam

-70 dim

CF 2.4 GHz 5000 pts Span 100.0 MHz
]
I =y
L )| J Ce ) i

Spectrum n?

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz
o ALL 2008 SWT  112.8 s & VBW 300 kHz Mode Auto FFT
@ 17k Max

mMi[1]

20 dBr

10 dem

0 dem i A

-10 dém

D1 -1U.U1L} dBm

-20 dorm f
-30 dem b

=30 dir

.Ju,vni Aok i ju
L LR

<50 dam

-70 dim

CF 2.4835 GHz 5000 pts Span 100.0 MHz
]
I =y
L )| J Ce ) i
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PRECISE TESTING

Report No.: PTC18031415001E-FCO01

802.11n-HT20

'[ =)
Spectrum 7

Ref Leval 25.00 dBm Offset 15.00 dB & RBW 100 kHz
b AbT 20 de SWT 1128 ps @ VBW 300 kHr  Mode auto FFT
[ 1Pk Max

Mi[1] ~3H.10 d Bl
20 der 2. 3969500 GHZ|

10 dem

3 dBm

-10 dam J
=20 T 1 -19.270 dB J \
-30 dém:

i k
=40 dim

"Wl
M
P I P w

-0 dam

——

M|

-70 dgm

CF 2.4 GHz 3000 pts Span 100.0 MHz
]
T
L )i J o G p

Spectrum uvr:.

Ref Leval 25.00 dém  Offset 15.00 d& & RBW 100 kHz

pos ALL 20 dB SWT 113.8 ps & VBW 300 kH: Mode Auto FFT
|@ 1Pk Man
mil1] -32.62 dim|
20 der 24838900 GHz|
10 dém

-10 da&m
Di -16.640 dBr
i L

N,
L
v Mo,

Bty W P

40 dém

=70 i

CF 2.4835 GHz 5000 pts Span 100.0 MHz
|
' --b
L R | LB o p
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

802.11n-HT40
Spectrum

Ref Leval 25.00 dBm Offset 15.00 dB & RBW 100 kHz
b AbT 20 de SWT 1128 ps @ VBW 300 kHr  Mode auto FFT
[ 1Pk Max

Mi[1]

20 dBr

2.3994

10 dem

0 dBm
-10 dam u ‘

=20 dm

DL -22.390 dBm T

-
="

-30 dém:

=40 dim

50 dér
[P smatochyone

&0 dam

-70 dgm

CF 2.4 GHz 3000 pts Span 100.0 MHz
]
T
L )i J o G p

Spectrum uvr:.

Ref Level 25.00 dém  Offset 15.00 d8 & RBW 100 kHz
o ALL 20dB  SWT 1128 ps & VBW 300 kHz  Mode buto FFT
@ 1Pk Man

Mili]
20 d

10d

o de

; i s

Dl -20.520 dBrw

-30 dam

=i cfim

-50 daar

Pt

40 dém

=70 dim:

CF 2.4835 GHz 5000 pts Span 100.0 MHz
|
T
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

9 6dB Bandwidth Measurement

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

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

9.1 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
9.2 Test Result

Bandwidth(MHz)
Modulation Limit
Low Channel Middle Channel High Channel
802.11b 10.122 10.151 10.157 2500kHz
802.11g 16.474 16.455 16.467 2500kHz
802.11n-HT20 17.671 17.668 17.647 2500kHz
802.11n-HT40 35.997 35.940 36.357 2500kHz
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

802.11b Low Channel

Ref 20 dBm Atten 30 dB

#Peak

Log

10

4Bl AP P

Offst ?w I\f “ﬁ-

0.5 o

d8 S N

Center 2.412 GHz Span 40 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

15.0966 MHz xd8 60048

Transmit Freq Ermror -22.899 kHz
x dB Bandwidth 10.122 MHz

802.11b Middle Channel

Ref 20 dBm Atten 30 dB

#Peak

Log

10

dB! > ) fAMANL

Offst o/ \ag

0.5 P M,

dB Pl JJ \'\'\ A .

Sy ~~—-wa w W Mm
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
15.0887 MHz xdB 6008

Transmit Freq Emor -30.104 kHz

x dB Bandwidth 10.151 MHz
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Report No.: PTC18031415001E-FCO01

PRECISE TESTING
802.11b High Channel
Ref 20 dBm Atten 30 dB
#Peak
Log
10
dB/ S s A MR
Offst g/ g
0.5 o o
dB .V ’J k\n At a
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
15.0771 MHz xd8 60048
Transmit Freq Error -31.157 kHz
x dB Bandwidth 10.157 MHz
802.11g Low Channel
Ref 20 dBm Atten 30 dB
#Peak
Log
10
) G
05 /. "
dB ] | ‘"w\'_\\
. _,_-v-r"""f K""‘—'\-Am,.._.
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.7537 MHz xd8  600dB
Transmit Freq Error -22 289 kHz
x dB Bandwidth 16.474 MHz
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Report No.: PTC18031415001E-FCO01

PRECISE TESTING
802.11g Middle Channel
Ref 20 dBm Atten 30 dB
#Peak
Log
10
dB/ !
0.5 '
dB
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.6082 MHz xd8 60048
Transmit Freq Error -35.581 kHz
x dB Bandwidth 16.455 MHz
802.11g High Channel
Ref 20 dBm Atten 30 dB

N

M‘”""\-:—-«www

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.7688 MHz
Transmit Freq Ermor -122.052 kHz
x dB Bandwidth 16.467 MHz

Span 40 MHz
Sweep 4.144 ms (401 pts)

99.00 %
-6.00 dB

#VBW 300 kHz

Occ BW % Pwr
x dB
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Report No.: PTC18031415001E-FCO01

PRECISE TESTING
802.11n-HT20 Low Channel
Ref 20 dBm Atten 30 dB
#Peak
Log
10
dB/ A e
0.5 |
dB
Center 2.412 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pis)
Occupied Bandwidth OccBW%Pwr  99.00%
17.8067 MHz xdB 60045
Transmit Freq Error -24 806 kHz
x dB Bandwidth 17.671 MHz
802.11n-HT20 Middle Channel
Ref 20 dBm Atten 30 dB
#Peak
Log
10
g';; B e e
0.5 [
dB )
MJ#”" -‘M
Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Occupied Bandwidth OccBW%Pwr  99.00%
17.8865 MHz X8 60005
Transmit Freq Error -52.096 kHz
x dB Bandwidth 17.668 MHz
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PRECISE TESTING

Report No.: PTC18031415001E-FCO01

802.11n-HT20 High Channel

Ref 20 dBm Atten 30 dB
#Peak
Log
10
dB/ Y ?ud‘hw'w'm'\nn*m—fw rﬂw“w\-a-‘-:‘uww‘m“? <
Offst
05 /
Center 2.462 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.144 ms (401 pts)
Occupied Bandwidth OccBW % Pwr  99.00 %
17.7850 MHz xd8 60048
Transmit Freq Ermor -34.562 kHz
x dB Bandwidth 17.647 MHz
802.11n-HT40 Low Channel
Ref 20 dBm Atten 30 dB
#Peak
Log
10
dB/
Offst 3 QUIANANA L NSAMAN oAl N A W p
0.5 fu\ iy
g / -
Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.216 ms (401 pts)
Occupied Bandwidth OccBW % Pwr  99.00 %
36.0391 MHz xdd 60048
Transmit Freq Emor -45.623 kHz
x dB Bandwidth 35.997 MHz
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

802.11n-HT40 Middle Channel

Ref 20 dBm Atten 30 dB
#Peak
Log
10
dB/ 1 ! l
Offst > Ay Se A DM\ AA Ay ¢ |
of . MWV,JLMM |
dB
M A
Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.216 ms (401 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
36.0858 MHz xdg 60048
Transmit Freq Error -53.566 kHz
x dB Bandwidth 35.940 MHz

802.11n-HT40 High Channel

Ref 20 dBm Atten 30 dB
#Peak

dB/ .

0.5

dB

Center 2.452 GHz Span 60 MHz

#Res BW 100 kHz #/BW 300 kHz Sweep 6.216 ms (401 pts)
Occupied Bandwidth OccBW % Pwr  99.00 %

36.0002 MHz xdB 60048

Transmit Freq Error -35.950 kHz
x dB Bandwidth 36.357 MHz
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Report No.: PTC18031415001E-FCO01
PRECISE TESTING

10 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.

10.1 Test Procedure

The maximum peak conducted output power may be measured using a broadband peak RF power
meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS
bandwidth and shall utilize a fast-responding diode detector.

10.2 Test Result

Maximum Peak Output Power (dBm)
Modulation Limit
Low Channel Middle Channel High Channel
802.11b 7.27 8.41 8.09 1W(30dBm)
802.11g 7.95 8.58 7.44 1W(30dBm)
802.11n-HT20 9.15 8.63 8.49 1W(30dBm)
802.11n-HT40 8.46 8.61 8.67 1W(30dBm)
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802.11b Low Channel
Ref 20 dBm Atten 30 dB
#hvg
Leg
dB/ _— -
Offst
0.5 e
® M .\mm_.r
e
Center 2112 GHz Span 40 MHz
#HRes BW 300 kHz #YBW 1 MHz Sweep 8 ms (401 pis)
Channel Power Power Speciral Density
7.27dBm /17.3590 MHz -65.13 dBm/Hz

Ref 20 dBm

802.11b Middle Channel

Atten 0 dB

#hvg
Log
10
dBr

0.5

i

P e

A

Center 2437 GHz
#Res BW 300 kHz

Channel Power

Span 40 MHz
#/BW 1 MHz Sweep 8 ms (401 pis)

Power Speciral Density

8.41 dBm /17.4080 MHz -63.99 dBm/Hz
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802.11b High Channel
Ref 20 dBm Atten 30 dB
#hg
Log
10 {"“"NW
dB/ .
Offst i P
0.5
z 90 B R | e T
WI o v M,,-W
Center 2.467 GHz Span 40 MHz
files BUWW 300 kHz #VBW 1 MHz Sweep 8 ms (401 pis)
Channel Power Power Speciral Density
8.09dBm /17.3960 MHz -64.31 dBm/Hz
802.11g Low Channel
Ref 20 dBm Anen 30 dB
#iflvg
Log
10 ol
dB/ | | f NM‘\\k
Offst - .
0.5 Wk M
dB L .N"N “‘-w
L T i
Center 2.412 GHz Span 40 MHz
#Res BUY 300 kHr #EW 1 MHz Sweep & ms (401 pis)
Channel Power Power Spectral Density
7.95dBm /22.0090 MHz -65.47 dBm/Hz
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802.11g Middle Channel
Ref 20 dBm Atten 30 dB
#hAvg
Log
10
dB/ /fw NW\\NM
0.5 ] [t
4B Mf,,r mwv'\

M"" ’ "I"MMM,‘F
Center 2.437 GHz Span 40 MHz
#Res BUV 300 kHz #FVBUV 1 MHz Sweep & ms (401 pis)

Channel Power Power Specfral Density
8.58 dBm /22.0890 MHz -64.86 dBm/Hz
802.11g High Channel
Ref 20 dBm Anen 30 dB
#hvg
Log
10 P — W e e
dB/ . . / . . . '—“\'\W
Offst - )
0.5 e
db M "‘-W_N

g . ]
Center 2.462 GHz Span 40 MHz
#Res BUW 300 kHz #VBW 1 MHz Sweep & ms (401 p1s)

Channel Power Fower Speciral Density
7.44 dBm /21.4960 MHz -65.89 dBm/Hz
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802.11n-HT20 Low Channel
Ref 20 dBm Atten } dB
#hvg
Log
10 P e gt forepry -
dB S o,
0.5
dB
e T e
Center 2412 GHrz Span 40 MHz
#iHes BUV 200 kHz #F/BW 1 MHz Sweep 8 ms (401 pis)
Channel Power Power Speciral Density
9.15dBm /21.7900 MHz -64.23 dBm/Hz
802.11n-HT20 Middle Channel
Ref 20 dBm Anen 30 dB
#hvg
Log
10 T P U o P R
o ",/' M\
Offst
0.5 ] L
dB M FHM‘“\\ L
T e
Center 2.437T GHz Span 40 MHz
fites BUV 300 kHz #VBW 1 MHz Sweep 3 ms (401 pi=)
Channel Power Power Spectral Density
8.63dBm /22.0650 MHz -64.81 dBm/Hz
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802.11n-HT20 High Channel
Hef 20 dBm Atten 30 dB
#hvg
Log
o fan RN
05 . Nv"’“/f \M‘m
dbs L e
e g
Center 2.462 GHz Span 40 MHz
#iRes BUV 300 kHz #VBW 1 MHz Sweap & ms (401 pis)
Channel Power Power Spectral Density
8.49dBm /23.3670 MHz -65.20 dBm/Hz
802.11n-HT40 Low Channel
Ref 20 dBm Anen 30 dB
#thvg
L
p / \
05 v e
B | R
Cemer 2,477 GHr Span 60 MHz
#Res BW 1 MHz #BW 3 MHz Sweep 8 ms (401 pis)
Channel Power Power Speciral Density
8.46 dBm /40.1780 MHz -67.98 dBm/Hz
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802.11n-HT40 Middle Channel
Ref 20 dBm Atien 30 dB
#hvg
Log

B s SV Y g e JO g
a / A

05 | e

dB | Rt
Center 2.437 GHz Span 60 MHz
#Res BUV 1 MHz #JBUV 3 MHz Sweep 8 ms (401 pts)
Channel Power Power Spectral Density
8.61 dBm /40.0580 MHz -67.12 dBm/Hz

802.11n-HT40 High Channel

Ref 20 dBm Atien 30 dB

#ug

Log

dBf p

ﬂﬂ AT T

dB e

Center 2.452 GHz Span 60 MHz

#Res BV 1 MHz #VBUT 3 MHz Sweep 8 ms (401 pis)

Channel Power Power Spectral Density

8.67 dBm /39.6990 MHz -67.32 dBm/Hz
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11 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.

11.1 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.

11.2 Test Result

Power Spectral density ( dBm/3kHz )
Modulation Limit
Low Channel Middle Channel High Channel
802.11b -13.76 -13.44 -12.29 8dBm/3kHz
802.11g -7.253 -13.27 -12.95 8dBm/3kHz
802.11n-HT20 -13.52 -7.095 -12.88 8dBm/3kHz
802.11n-HT40 -16.11 -16.09 -16.84 8dBm/3kHz
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Ref 10 dBm

Report No.: PTC18031415001E-FCO01

802.11b Low Channel

Mkr1 2.41276 GHz
Atten 20 dB -13.T6 dBm

Log

10
db/

TN

M1 52
53 FC

Cemter 2.412 GHr Span 16 MHz
#Res BYY 2 kHz #VBW 10 kHz Sweep 1.83 s (401 pts)
802.11b Middle Channel
Mir1 2.43700 GHz
Ref 10 dBm Anen 20 dB -13.44 dBm
#iPeak
Log
10
dB/ | | | 1 | |
o5 I
d AT ST N I e e WO
e W o i

M1 52

53 FC

Center 2,437 GHz Span 16 MHz
#Res BUV 2 kHz #VBW 10 kHz Sweep 1.83 £ (401 pts)
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Ref 10 dBm

Report No.: PTC18031415001E-FCO01

802.11b High Channel

Micr1 2.46120 GHz
Atten 20 dB -12.23 dBm

#Peak

10
dB/

0.5

WM|-
A RV

M1 52
53 FC

Center 2.462 GHz
#Res BW 2 kHz

Ref 10 dBm

Span 16 MHz
#\VBW 10 kHz Sweep 1.8 5 (401 pts)

802.11g Low Channel

Micr1 2.417000 GHz
Atten 20 dB -1.253 dBm

Log

10
dB/f

a
&

0.5

db

dhd A I A LA L " l
AT W‘w*vvvwwwwww

e

M1 52""(“ ™
53 FC

Center 2.412 GHz Span 26 MHz
#Res B 3 kHz #VBW 10 kHz Sweep 2.973 s (401 pis)
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802.11g Middle Channel

Ref 10 dBm Atten 20 dB

Report No.: PTC18031415001E-FCO01

Mkrl 2.437000 GHz
-13.2T dBm

Log

10
dB/ 1

0.5

& b

Mt 521
53 FC

Center 2.43T GHz

iRes BW 2 kHz #VBW 10 kHz

802.11g High Channel

Ref 10 dBm Atten 20 dB

Span 26 MHz
Sweep 2.973 s (401 pts)

Mkr1 2.462000 GHz
“12.95 dBm

#Peak

10
dB/

® MWWWWWW

53 FC

o

Center 2.462 GHz

#Hes BUV 3 kHz FUBW 10 kHz
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Report No.: PTC18031415001E-FCO01

802.11n-HT20 Low Channel
Mki1 2.412000 GHz
Hef 10 dBm Atten 20 dB 13.52 dBm
#Peak
Log
10
dB/

& Wwﬂwwh
. e

53 FC

Center 2.412 GHz Span 30 MHz
#Res BW 3 kHz #/BW 10 kHz Sweep 3431 £ (401 pts)

802.11n-HT20 Middle Channel

Mkr1 2437000 GHz
Ref 10 dBm Atten 20 dB -1.086 dBm

Log
10
dB/

3 JWMWW%

e T,
M1 52 T

53 FC
Center 2437 GHr Span 30 MHz
#Hes BW 1 kHz #BW 10 kHz Sweep 3421 s (401 pis)
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Report No.: PTC18031415001E-FCO01

802.11n-HT20 High Channel

Mir1 2462000 GHz
Ref 10 dBm Atten 20 dB -12.88 dBm

dB/f 1

I
s AWWNWWWMM
! ",
O I N D Y

Center 2.462 GHz Span 30 MHz
#Hes BW 3 kHz #VBW 10 kHz Sweep 3.421 5 (401 pis)

802.11n-HT40 Low Channel

Mkr1 247300 GHz
Ref 10 dBm Atten 20 dB “16.11 dBm
#leak

10
dBf

0.5

M1 52
S3 FC _ _ | | _ _ | | W
Ul\d.

Cemer 2.477 GHr Span 60 MHz
#Hes BUY 3 kHz #VBW 10 kHz Sweep 6.862 s (401 pts)
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802.11n-HT40 Middle Channel

Micr1 243700 GHz
Ref 10 dBm Atten 20 dB -16.09 dBm

#

M1 52
53 FC
Center 2 437 GHr Span 60 MHz
#Hes BW 3 kHz #VBW 10 kHz Sweop 6.862 < (101 pts)
802.11n-HT40 High Channel
Mkr1 2.45700 GHz
Ref 10 dBm Atten 20 dB -16.84 dBm

R R R R YT
AT CWy

Center 2.452 GHz Span 60 MHz
files BUV 3 kHr #FVBW 10 kHz Swaep 6.867 < (401 pts)
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12 Antenna Application

12.1 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.

12.2 Result

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

Radiated Spurious Emissions

From 30MHz-1000MHz

T

T
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Test frequency from 1GHz-18GHz _
T A

Test frequency from 18GHz-25GHz
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