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Report No.: PTC18110903101E-FCO1

1 TEST RESULT CERTIFICATION

Applicant’s name :  Shenzhen Ptah Technology Co.,Ltd

Address . 4/F,D Block, Xinda Technology Innovation Park, Baotian 2rd Road, Xixiang,
Bao'an, Shenzhen, China

Manufacture's name . Shenzhen Ptah Technology Co.,Ltd

Address . 4/F,D Block, Xinda Technology Innovation Park, Baotian 2rd Road, Xixiang,
Bao'an, Shenzhen, China

Product name . Projector

Model name : R11S,R15,81,83,T3,7T5,Q3,Q5, Q7, P20, P30

Standards . FCC CFR47 Part 15 Section 15.247: 2017

Test procedure . ANSI C63.10:2013

Test Date . October 24, 2018 to November 08, 2018

Date of Issue . November 08, 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.

Z/@@ xl{a m/

Leo Yang / Engineer

UL

Chris Du / Manager

Test Engineer:

Technical Manager:

Page 2 of 92



Report No.: PTC18110903101E-FCO1

Contents

Page
TEST RESULT CERTIFICATION ... .ottt sttt ettt ste e nn e e e sn e e nneenneenneennennnenneen 2
TEST SUMMARY ...ttt sttt et et e bt e ebe e ebe ekt e st e es b e e b e e eE e e nbeesbeebeeneeaaeeabeeebeebeenbeanbenrbenbeens 5
GENERAL INFORMATION ...ttt et sb e n e st s e st et e s be e nbe e e e s e e sneesneenneenns 6
3.1 GENERAL DESCRIPTION OF E.U.T ..ot 6
3.2 CHANNEL LIST 1.ttt 7
3.3 TEST SITE ittt bbbttt n e 11
EQUIPMENT DURING TEST ...ttt sttt r ettt nbe e nme e ne e sme s sne e abeeneenneennennnenneen 12
4.1 EQUIPMENTS LIST ..ttt 12
4.2 MEASUREMENT UNCERTAINTY ...coiiiriiiriseisteseeesesssssssssesssessssssesessssessssssesssnsasnns 14
4.3 DESCRIPTION OF SUPPORT UNITS ...cvuiuiiiieiriireineeieesssisesssss s ssssessssesennns 15
CONDUCTED EMISSION. ..ottt ettt n e e se e she e bt e b e e neesn e e s s e sb e e s reenreenreeneennas 16
5.1 E.U.T. OPERATION ....oitiiiitiiititeinieiees ittt n et et 16
5.2 EUT SETUP .ottt bbbt 16
5.3 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) w.cvvovviiiienisieienisienienesee e 17
54 MEASUREMENT PROCEDURE .......cottitiriiisnisisseeesessssssssssssssssssssesessssessssssessssnsasans 17
5.5 CONDUCTED EMISSION LIMIT ..ottt 17
5.6 MEASUREMENT DESCRIPTION .....uvvairiiisiseisisseeesessessssssesssessssssesessssessssssesssssasans 17
57 CONDUCTED EMISSION TEST RESULT ...cuvuiiiiicieirieisisieieisessisee s 17
RADIATED SPURIOUS EMISSIONS ... .ottt sr e nn e n e snnenree 20
6.1 EUT OPERATION ..ottt ettt sttt n et en e 20
6.2 TEST SETUP ..ttt bttt 21
6.3 SPECTRUM ANALYZER SETUP ..ottt srese s ns 22
6.4 TEST PROCEDURE ..ottt issesss sttt snseses s 23
6.5 SUMMARY OF TEST RESULTS ..ottt sesesssenans 24
CONDUCTED SPURIOUS EMISSION......ciiiiiiiiieitieiieieee et sreesre e e st sneesreenreennesnnes 29
71 TEST PROCEDURE ..ottt issseses sttt snseses s 29
7.2 TEST RESULT 1.ttt 29
BAND EDGE MEASUREMENT ....ooiiiiit ettt ettt nre e me s sne e an e n e e neennennnenreen 39
8.1 TEST PROCEDURE ..ottt issseses sttt snseses s 39

Page 3 of 92



10

11

12

13

14

Report No.: PTC18110903101E-FCO1

8.2 TEST RESULT woiiitiiiitie ettt ettt ettt ettt ete e st e st e e st e e eate e sbb e e sateesbbeesabeesabeesareesare s 40
6DB BANDWIDTH MEASUREMENT ........ooooooooeveoeeeeeeeeeeeeeeeeeeeeeeeeseesesssssssssssssssesessssssssssssssssssssssssssssssssssssssseeee 46
9.1 TEST PROCEDURE.......ccttiittieitee e ittt eetee ettt e stee e st e e steeesbbeesateestbeesateestbeesaseesabessareesarens 46
9.2 TEST RESULT woiiitiiiitie ettt ettt ettt ettt ete e st e st e e st e e eate e sbb e e sateesbbeesabeesabeesareesare s 46
MAXIMUM PEAK OUTPUT POWER .....ccooesseseeesssssssssssssessssssssss s 62
10.1 TEST PROCEDURE. .....vuutiaiiaiis it 62
10.2 TEST RESULT wooiitiiiitie ettt ettt sttt ettt e ete ettt e e ste e e st e e sate e sbb e e sateesbbeesabeesabeesnreesares 63
POWER SPECTRAL DENSITY ... 64
11.1 TEST PROCEDURE.......ccttiittieitee e ittt eetee ettt e stee e st e e steeesbbeesateestbeesateestbeesaseesabessareesarens 64
11.2 TEST RESULT woiiitiiiitie ettt ettt sttt ettt ste e st e e sbe e e s bt e e eate e sbb e e sateesbbeeeabeesabeesareesare s 64
ANTENNA APPLICATION .....oooovrvoooeeeeeeeememmemsssssmssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnsesnnes 80
12.1 ANTENNA REQUIREMENT ....vviiitiiiitieiitee et esiteesire e s eteesnbe e steesabe s snteestbessnteesnbessnneesnnens 80
12.2 RESULT .ttt ettt e b et e et e e st e e e sae e e sbaeeebe e e sbbeebeeesbaeebeeeres 80
TEST SETUP ...ooovvvvvvvvvvvvsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssoees 81
U =T @ T 83

Page 4 of 92



Report No.: PTC18110903101E-FCO1

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

Projector

R11S,R15,81,S83,T3,T5,Q3, Q5, Q7, P20, P30

Model Name (Note: The samples are the same except appearance and model number. So
R11S was selected for full tested. )

Specification 802.11b/g/n HT20/HT40

MIMO 802.11n(HT20), 802.11n(HT40)

Operation Frequency

2412-2462MHz for 802.11b/g/n(HT20)
2422-2452MHz for 802.11n(HT40)

Number of Channel

11 channels for 802.11b/g/n(HT20)
7 channels for 802.11b/g/n(HT20)

Type of Modulation

DSSS with DBPSK/DQPSK/CCK for 802.11b;
OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n;

Antenna installation

Built-in Antenna

Antenna Type

2TX2RX

Antenna Port

Ant1, Ant2

Antenna Gain

2.5 dBi for SISO
5.51 dBi for MIMO

Power supply

For Adapter:

Model: EQ-24BCN

Input: AC 100-240V, 50/60Hz, 0.8A MAX
Output: DC 3.6V-8V, 3.0A or DC 12V, 2.0A

Hardware Version

N/A

Software Version

N/A
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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.

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 :

802.11b/g/n(HT20) 802.11n(HT40)
Frequency Frequency
Channel Channel
(MHz) (MHz)
1 2412 1 -
2 2417 2 -
3 2422 3 2422
4 2427 4 2427
5 2432 5 2432
6 2437 6 2437
7 2442 7 2442
8 2447 8 2447
9 2452 9 2452
10 2457 10 -
11 2462 11 --
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The maximum duty cycle as following table:

Report No

.. PTC18110903101E-FCO01

Test Mode Ton(mMs) Ton+of(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%

Test Plots:

802.11b
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Report No.: PTC18110903101E-FCO1

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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4 Equipment During Test

4.1 Equipments List

RF Conducted Test

Report No.: PTC18110903101E-FCO1

ENa_me of Manufacturer Model Serial No. Characteristics |Calibration Due
guipment
MXG Signal Agilent N9020A Myse070279 | 10HZ-30GHZ 1 oo 49 2019
Analyzer
Coaxial Cable CDS 79254 46107086 10Hz-30GHz | gep.19, 2019
Power Meter Anritsu ML2495A 0949003 300MHz-40GHz | gep.19, 2019
Power Sensor Anritsu MA2411B 0917017 300MHz-40GHz | sep.19, 2019

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)

EName of Manufacturer Model Serial No. Characteristics | Calibration Due
quipment
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz-3GHz | gep 19, 2019
Loop Antenna Schwarzbeck | FMZB 1519 012 9KHz-30MHz | g¢5 19, 2019
Bilog Antenna | SCHWARZBECK | VULB 9168 9168-572 25MHz-2GHz | Sep. 21,2019
Preamplifier (low | g \yaARZBECK | BBV 9475 | 9745-0013 | 'MHZ1GHZ 1 5o 19,2019
frequency)
Cable Schwarzbeck PLF-100 549489 9KHz-3GHz Sep.19, 2019
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-40GHz Sep.19, 2019
Horn Antenna | SCHWARZBECK 9120D 9120D-1246 | 1GHz-18GHz Sep.26, 2019
Power Amplifier LUNAR EM LNA1G18-40 | J10100000081 | 1GHz-26.5GHz |  sep.19, 2019
Cable H+S CBL-26 N/A 1GHz-26.5GHz | sep.19, 2019
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Radiated Emission (Test Frequency from 18GHz-25GHz) (For Shenzhen BCTC Testing Co., Ltd.)
Na_me of Manufacturer Model Serial No. |Characteristics Calibration
Equipment Due
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-26.5GHz | Aug. 25, 2019
Test Receiver R&S ESPI 101396 9KHz-7GHz Aug. 25, 2019
Horn Antenna SCHWARZBECK | BBHA 9170 9170-181 14GHz-40GHz | Aug. 25, 2019
Amplifier SCHWARZBECK BBV 9721 9721-205 18GHz-40GHz | Aug. 25, 2019
RF Cable R&S R204 R21X 1GHz-40GHz | Aug. 25, 2019
Antenna Connector | Florida RF Labs N/A RFO1# N/A Aug. 25, 2019
Conducted Emissions
Name of Equipment Manufacturer Model Serial No. Characteristics CallDbLae'[lon
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz-3GHz Sep.19, 2019
Artificial Mains
Network Rohde&Schwarz L2-16B 000WX31025 | 9KHz-300MHz | Sep.19, 2019
Artificial Mains
Network Rohde&Schwarz | ENV216 101342 9KHz-300MHz | Sep.19, 2019
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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

Note 1: This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.
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4.3 Description of Support Units

Report No.: PTC18110903101E-FCO1

Equipment

Model No.

Series No.

N/A

N/A

N/A
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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.: PTC18110903101E-FCO1

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.
0.4m
et ->|
<~ EUT Receiver— PC
L 1 | T
O.8m/,r ;
0.8m
> |
LISN :
\4
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

Tuu

90
80
70

0 \ J FCC PART15C QP

P e FCC PART15C AV
1
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Jll I"JI Wi F', Non | 1 ." ‘.‘
20y U ||\l| J'I,,WMW;_MF.{.__R.,,,.M,Jyj H.Lm % _f"
10
0.15 2 5 1 2 5 10 20 30
Trace: 7 Frequency (MHz)
Cable AMN Receiver Emission Over
No. Freqg Loss Factor Reading Level Limit Limit Remark
MHz db dbB dBuV dBuV dBuV dB
1. 0.182 0.25 9.56 1712 26.93 54.42 -2749 Average
2 0.182 0.25 9.56 34.36 M.77 64.42 -19.65 QP
3. 0.361 0.39 9N 20.89 30.39 48.69 -17.70 Average
4. 0.361 0.39 N 3579 4589 58.69 -12.80 QP
5. 0.406 041 974 2546 35.61 47.73 -12.12 Average
6. 0.406 04 9.74 36.38 46.53 57.73 -11.20 QP
7. 1585 047 9.84 1043 20.74 46.00 -25.26 Average
8. 1.585 047 984 30.20 40.51 56.00 -15.49 QP
9. 4.027 047 9.50 6.58 16.95 46.00 -29.05 Average
10. 4027 047 9.90 2914 3951 56.00 -16.49 QrP
11. 21.715 045 9.86 10.89 21.20 50.00 -28.80 Average
12 21.715 045 9.86 30.51 40.82 60.00 -19.18 QP
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Neutral-AC 120V/60Hz
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10 l
015 2 5 1 2 5 10 20 30
Trace: © Frequency (MHz)
Cable AMN Receiver Emission Over
No. Freq Loss Factor Reading Level Limit Lirnit Remark
MHz dB dB dBuV dBuV dBuVv dB
1. 0.358 0.39 9.74 2547 35.60 48.78 -13.18 Average
2 0.358 0.39 9.74 36.37 46.50 58.78 -12.25 QP
3. 0.402 040 9.76 3050 40.66 4781 -7.15 Average
4. 0.402 040 9.76 4042 50.58 57.81 -723 QP
b. 0.720 044 9.83 2043 30.70 46.00 -15.30 Average
6. 0.720 0.44 983 3346 43.73 56.00 -12.27 QP
7. 1.560 047 9.87 19.34 29.68 46.00 -16.32 Average
8. 1.560 047 9.87 36.39 46.73 56.00 927 QP
9. 2946 047 Rt ) 13.77 24.15 46.00 -21.85 Average
10. 2946 047 891 30.16 4054 56.00 -15.46 QP
1. 23.140 049 10.02 21.81 32.32 50.00 -17.68 Average
12. 23.140 049 10.02 35.87 46.38 60.00 -13.62 QP
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6 Radiated Spurious Emissions

Test Requirement
Test Method

Test Result
Measurement Distance
Limit

FCC CFR47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2013

PASS

3m

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
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6.2 Test Setup
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

I = e By
Systen I e

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

*---

: VS
em Analyzer Network
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The test setup for emission measurement above 1 GHz

Anechoic 3m Chamber

Antenna Elevation YVaries From 1 to 4 m
Turn Table Fram 0" to 360°

Tum Table

Absorbars

6.3 Spectrum Analyzer Setup

Frequency Detector RBW VBW Remark
Below 30MHz - 10kHz 10kHz -
Receiver Setup | 30MHz ~1GHz | Quasi-peak 120kHz 300kHz Q“\E}z'lhp:ak
Peak 1MHz 3MHz Peak Value
Above 1GHz
RMS 1MHz 3MHz Average Value
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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) (dBuV/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

S ————

70

60
FCC PART15C
50 3

40 l— |

30

20

10

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Receiver Preamp Emission Ower
Mo, Freg Loss Factor Reading Factor  Lewvel Lirnit Lirnit Rermark
hHz dB dB/m  dBuv dB dBuv/m dBuv/m dB

47.32b 1.47 1278 4760 3013 3172 40.00 -5.26 QP
48.163 148 1262 47.79 3013 3176 40.00 -§.24 QP
78,669 1.93 8.05 48.09 30.31 28.76 4000 -11.24 QP
§9.590 2.05 9.25 45.86 30.35 29.83 4350 1367 QP
202.100 278 1042 4851 3063 31.08 4350 1242 Qr
942131 418 2328 40.64 3.7 36.93 46.00  -8.07 QP

e

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

Gy

70

G0
FCC PART15C
50 L

40 - |

;i ; 4

20

.

10

30 50 100 200 500 1000
Frequency (MHz)

Cable ANT Recewer Preamp Emission Cher
Mo, Freq Loss Factor Reading Factor Level Lirnit Lirnit Remark
hHz dB dB/m  dBuv dB dBuvim dBuv/m dB

1 30638 1.07 1323 43.863 29.98 28.15 40.00  -11.85 QP
2 64.208 1.74  11.89 45.05 30.23 31.45 40.00 -§.55 QP
3. 78139 1.92 917 54.584 30.30 3563 40.00 -4.37 QP
4. 114515 227 1151 44.54 30.44 27.98 4350  -15.62 QF
B. 158112 2h6 1388 397 3055 25.60 4350  -17.90 QP
b 504.706 381 1712 38.21 30.95 27.99 4600  -18.07 QP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Test Frequency: From 1GHz to 18GHz

Report No.: PTC18110903101E-FCO1

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 35.69 AV \Y 35.16 10.55 | 40.05 41.35 54 -12.65
4824 36.15 AV H 35.16 10.55 | 40.05 41.81 54 -12.19
4824 41.45 PK V 35.16 10.55 | 40.05 47.11 74 -26.89
4824 46.22 PK H 35.16 10.55 | 40.05 51.88 74 -22.12
16884 34.28 AV \' 35.39 10.58 39.42 40.83 54 -13.17
16884 35.02 AV H 35.39 10.58 39.42 41.57 54 -12.43
16884 46.82 PK Vv 35.39 10.58 39.42 53.37 74 -20.63
16884 48.12 PK H 35.39 10.58 39.42 54.67 74 -19.33
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 36.15 AV \Y 35.18 10.58 | 40.07 41.84 54 -12.16
4874 37.22 AV H 35.18 10.58 | 40.07 42.91 54 -11.09
4874 45.92 PK V 35.18 10.58 | 40.07 51.61 74 -22.39
4874 48.17 PK H 35.18 10.58 | 40.07 53.86 74 -20.14
17059 35.04 AV Vv 35.42 10.62 39.16 41.92 54 -12.08
17059 36.62 AV H 35.42 10.62 39.16 43.5 54 -10.5
17059 46.92 PK Vv 35.42 10.62 39.16 53.8 74 -20.2
17059 47.15 PK H 35.42 10.62 39.16 54.03 74 -19.97
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 36.32 AV Vv 35.26 10.54 | 40.01 42.11 54 -11.89
4924 3712 AV H 35.26 10.54 | 40.01 42.91 54 -11.09
4924 46.58 PK V 35.26 10.54 | 40.01 52.37 74 -21.63
4924 49.67 PK H 35.26 10.54 | 40.01 55.46 74 -18.54
17234 35.24 AV Vv 35.67 10.66 39.04 42.53 54 -11.47
17234 36.72 AV H 35.67 10.66 39.04 44.01 54 -9.99
17234 47.12 PK V 35.67 10.66 39.04 54.41 74 -19.59
17234 48.67 PK H 35.67 10.66 39.04 55.96 74 -18.04
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.: PTC18110903101E-FCO1

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(802.11g) was report as below

Test Mode: 802.11g Low Channel 2412MHz

Frequency 5:\?9(1 A;;i?gra ?_22': Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2310.00 26.76 27.27 6.62 60.65 74 -13.35 )Y
2390.00 27.29 27.53 6.75 61.57 74 -12.43 )Y Peak
2310.00 26.37 27.27 6.62 60.26 74 -13.74 H
2390.00 26.77 27.53 6.75 61.05 74 -12.95 H
2310.00 12.91 27.27 6.62 46.8 54 -7.2 V
2390.00 13.21 27.53 6.75 47.49 54 -6.51 V Average
2310.00 12.93 27.27 6.62 46.82 54 -7.18 H
2390.00 14.16 27.53 6.75 48.44 54 -5.56 H

Test Mode: 802.11g High Channel 2462MHz

Frequency &evaedl A;;i?gra ?_22'39 Level Limit Over | Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2483.50 25.69 27.85 6.83 60.37 74 -13.63 V
2500.00 25.68 27.9 6.84 60.42 74 -13.58 V Peak
2483.50 26.12 27.85 6.83 60.8 74 -13.2 H
2500.00 26.17 27.9 6.84 60.91 74 -13.09 H
2483.50 13.03 27.85 6.83 47.71 54 -6.29 V
2500.00 12.7 27.9 6.84 47 .44 54 -6.56 V Average
2483.50 14.11 27.85 6.83 48.79 54 -5.21 H
2500.00 12.94 27.9 6.84 47.68 54 -6.32 H

Test Frequency: From 18GHz to 25GHz
The measurements were more than 20dB below the limit and not reported.
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Report No.: PTC18110903101E-FCO1

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.: PTC18110903101E-FCO1

802.11 b Ant1

Low Channel

Specirum tgl

RefLavel 10.00 sBém Offset 2000 ¢8 & REBW 100 kHD

Al 108k EWT 2E0 md @ VAW 300 kkiz  Mods Auts Swssp

1P Max ]

(LRI FTECE |
AT O0my CEH

0 iy Mifa) P2 dimy

FALIAI0 GHE

Htart 300 MHe

22001 pis Slop 25.0 GHE

Middle Channel

= =)

Ref Level 10,00 dém Offset 20.00 dB & RBW 100 kHz

At 10 @8 SWT 250 ms & VBW 300 kM  Mode Autd Sweep
I 1Pk las
pif1] 34,62 dB

LB FAa60 GHE

0 @By M) 11.19 dim
2426000 GHz

i

=10 dBm

-20

50 dem—g01 28470 dbem

Etart 30.0 MHZ J2001 pts Btop 25.0 GCHZ

Page 30 of 92



Report No.: PTC18110903101E-FCO1

High Channel
Spectrum o
Raf Level 10.00 ¢8@m Offset 20.00 dB & RBW 100 kHz
ARt 1088  SWT 250 mi & VBW 300 Ed:  Maoda Autd Swesp
1Pk Mao
Daf1] 3261 dB
4. 925960 GHz
0 dim Mifi] 12.16 dim

240170 GHE|

Start 30.0 MHz

Stop 25.0 GHz

802.11 b Ant2

Low Channel

(]

Ref Level 10.00 dém Offset 70.00 dB & RBW 100 kkHz
At 1D g8  SWT 250 m: & VBW 300 kHr  Moda Aubd Sweep

[FITEN]

0 dim Mi[1)

o, 10 dB
A BIT1E0 CHE
160 dBmy
2414170 GHz

Stop 25.0 GHz

Page 31 of 92



Report No.: PTC18110903101E-FCO1

Middle Channel

(Eoecm ) (]

Rof Lovel 10,00 dém  Offset 20.00 dB & RBW 100 kkz
At 10 28 BWT 280 mE & VBW 300 kHr  Mode Auto Sweep

IRk M
oaf1] 30,91 B
b 1 BTS20 CHZ
0 dBm s1[1) 034 dBiny
2437500 GHz

-10 dém

Ol -16.440 dinm

-20 ditn

-30 diéen

-4 din

=70 diten

<50 diben

Stop 25.0 GHz

Start 30.0 MHz AT001 pis

High Channel
Spectrum [@]
Rof Lovel 10.00 c&@m  Offsel 20.00 0 & RBW 100 kW2
At 1088 SWT 250 m3 & VBW 300 kH2  Mode Autd Swesp

1Pk Mg

RN 79.27 Un
4. 974400 GHE

0 dBm 5 Miaft) S0 ditm
2461710 GHE

Slop 25.0 GH2
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Report No.: PTC18110903101E-FC01
L

802.11g Ant1

Low Channel

Spectrum | l:%:b]

Ref Level 5.00 dém Offset 1.00 dB & RBW 100 kHz

e ALL 15 dB SWT 260 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
mM2[1] -65.43 dBm
0 gBrm 3.625520 GHz
M M1[1] 7.16 dBm
10 dim 2.417140 GHz
-20 dam

D1 -27.160 dBm-

-20 dem

-40 dem

-50 dBm

-60 dém

-80 dBm

Start 30.0 MHz 32001 pts

Stop 26.0 GHz
"
_]—' Measuring... LLLLTT

Middle Channel

Spectrum | :%:n ]

Ref Level 5.00 d8m Offset 1.00 dB & RBW 100 kHz

o ALt 15 d8 SWT 260 ms & VBW 300 kHz Mode Auto Sweesp
@ 1Pk Max

Mi1[1] -6.02 dBm
0 cBm = 2.437420 GHz
v mM2(1] 64.20 dBm
=10 d&m 16.924170 GHz

-20 dBm

-HD1 -26.020 dBm-
-30 dem

-40 dem

-50 dBm

-60 dBm

-70 dBm

=80 dBm
-90 dém
Start 30.0 MHz 32001 pts Stop 26.0 GHz
-
_J—' Measuring... .II.I
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Report No.: PTC18110903101E-FCO1

High Channel

Spectrum | n%’ ]

Ref Level 5.00 dém Offset 1.00 dB & RBW 100 kHz

pe AtE 15 dB SWT 260 ms & VBW 300 kHz Mode Auto Swaep
@ 1Pk Max
mM2[1] -64.69 dBm
0 dBm Z 14.444120 GHz
'}r M1i[1] 7.00 dBm
_10 dBm 2.465830 GHz2
-20 dBm

D1 -27.000 dém

-20 dem

-40 dim

-50 dim

60 dBém

=70 dBm

-80 dam

=80 dem

Start 30.0 MHz 32001 pts Stop 26.0 GHz

Measuring...
. | -

802.11g Ant2

Low Channel

Spectrum I [%]

Hof Lovel 10,00 d&m D‘ﬁm 20,00 dB & RBW 100 kM2

Al 038 8WT 280 ms & VBW 300 kM2  Mode Auto Sweep

1Pk M |

Dif1] 27.52 dnj
b B2 TR0 GHz

0 dBm Mi[1] 196 ik

2405590 GHE|

~10 chlen

<20 difm

-30 i

=70 diam

80 din

Start 30.0 MHz 7001 pts Stop 25.0 GHz
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Report No.: PTC18110903101E-FCO1

Middle Channel

Spectrum l':?!
Ref Lavel 10.00 dém  Offset 20,00 d5 = RBW 100 knz
At 10  BWT 250 ms & VBW 300 kM Mode Auto Sweep

1Pk Max

Di1] 21,70 B

$.ABOTA0 GHE
o dim M1[1] 5.68 dim
M 2,440700 OHz

Start 30.0 MHz Stop 5.0 GHE

High Channel
Spectrum [?]
Ref Level 10.00 cém  Offset 20.00 ¢ & RBW 100 kHz
AL 10 8B EWT 250 me & VBW 300 kM:  Mode Auto Sweep

1Pk Man

Bafa] 2904 diy

4. 919770 GHI
0 dBm sMiafi) 0.28 dBmy
2462550 GHz

&0 dim

Start 30.0 MHz 2001 pis Stop 25.0 GHz
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Al

Spectrum I

Ref Level 10.00 dam  Offset 20.00 dB & RBW 100 kHz

Report No.

802.11n-HT20 MIMO

Low Channel

: PTC18110903101E-FCO01

W BWT 250w & VBW 300 kM2 Mode Auto Sweep

1Pk Max

0 dém

Di[1]

Mi[1])

O6.31 iy

4 025300 CHr
1354 dBmy
2414950 GHE

I?

-30.280 dim

~70 dilm

B0) iy

Btart 30.0 MHz

32001 pts

Slop 75.0 GHz

ALt

Spectrum I

Rof Level 10,00 ddm Offset 20.00 dB & RBW 100 kHz

Middle Channel

&

10 &8 BWT 250 ms & VBW 300 kM: Mode Auto Sweep

1Pk Max

pafa]

M)

0 dBm

3619 di
LBT2120 CH2
14.78 dBm
2436020 GHz

-10 By

-20 dian

=30 dém

-40 din

32.330 dBn

70 diien-

=80 dBanr

Start 30.0 MHz

32001 pts

Stop 25.0 GHz
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High Channel

Report No.: PTC18110903101E-FCO1

Ref Level 10,00 dém Offset 20,00 dB & RBW 100 kHz

AL 10 di  SWT 250 ms & VBW 300 kM mMode auto Sweep

IPk Max

[TETEN]

M1[1]

3300 d8

4.0 F0500 GHE
16200 dien

Z. 460990 GHE

Etart 30.0 MHz AT001 s

Etop 25.0 GHz

802.11n-HT40 MIMO

Low Channel

Spectrum

&

Ral Lavel 10.00 d&m Offset 20.00 08 & RBW
Attt 10 de  BWT

100 kHZ
250 ms = VBW 300 kH:  Mode auto Sweep

1Pk Man

oi[1]

Mifi]

JH.06 B

3. 840490 GHx
15.31 didm

F 419630 GH |

Start 30.0 MHz

Stop 25.0 GHz
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Report No.: PTC18110903101E-FCO1

Middle Channel

(7]

Rof Lovel 10.00 dim  Offset 20.00 0B & RBW 100 kM2
Att 10 d8  BWT 250 ms = VBW 300 kHz Mode auto Sweep

oifal J8.72 dB

4.8 71680 CH2
0 dam Mi[1] 16.53 dim
. 434460 GHE

Start 30.0 MHz

Stop 25.0 GHz

High Channel

Spectrum | ['?]
Ref Lovel 10.00 dém Offset 20.00 dB & RBW 100 ks

At 10 88 BWT 250 M @ VBW 300 kM2 Mode Auto Sweep
1Pk Max

ETEYN] a5.01 dn)

4.907550 GHz
0 d&m TTEN] 17.65 dilm|
2 A49Z80 GHZ

Y160 dBi

0 b

Start 30.0 MHz JZ001 pts Stop 5.0 GHz
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Report No.: PTC18110903101E-FCO1

8 Band Edge Measurement

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)).

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
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8.2 Test Result

Spectrum

Report No.: PTC18110903101E-FCO1

802.11b SISO Ant 1

ALt 1048  EWT

RefLevel 10.00 dém Offset 30.00 dB & RBW 100 kHz

113.7 pi & VAW 300 kk:  Mode Auto FFT

1Pk Masx
TTEY] 462 dBm
N 241199650 GHz
(VEIwh] -44.77 dn)
11,99650 MHE
e
B0 dim
GF 2.4 GHz dF001 pts Span 100.0 MHz
Markir ]
Type | kef | Trc | ®-walus | v-volue | Function | Function Result |
M1 1 2 4119065 CH2 -4, 582 dBm
B2 M 1 -11. 9065 MHE -44. 77 di
b2 ™ 1 ~13.061 MHT -37. 78 da

Spectrum I

=)

10 g8 BWT

Rod Loval 10.00 dim  Ofset 20.00 dB & RBW 100 kHz

113.7 ps » VBW 300 kHz Mode auto FFT

000 disy
2. 46199750 GHz

mif1]

55.90 dn
2150250 MHZ

o2l

2001 pts Span 100.0 MHz
|_Type | 7re | X-valus | ¥-vae | Function | Function Result |
| 1| 24619975 GHz ~8.00 dBm
H 21.5025 MMz -55.98 48
1 53.139 MHz -50.82 g8
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Spectrum

Report No.: PTC18110903101E-FCO1

802.11b SISO Ant 2

(7]

Raf Lavel 10.00 dém
Alt 10 48

Offset 20.00 d8 & RBW 100 kHz

BWT

113.7 ws & VYBW 300 kW2

Mode Auto FFT

1Pk Man

2.22 dBm
24119096350 CHZ

Y]

0 dBm

=10 By

-45.84 dij
1199650 Mz

/

=210 dBm

/

=30 dm

~40 gim

-7 Ry

80 dim

CF 2.4 GHz

32001 pts Span 100.0 MHz

Marker
Type | Raf | Tre |

X-walus

¥-walus

|__Function | Fi 1 Result |

M1 1
02 M1 1
D3| M1 1

24119945 GH:
-11.9945 Mz
-13.0621 MMz

2.22 dém
-45.84 di
-39.53 g8

Spectrum

Ref Level 10.00 d@m Ofset 20.00 d8 & RBW 100 kH:

At DGR HSWT 113.7 i & VAW 300 kH:  Mode auto FFT
1Pk Maod
e sMif1] 0. 16 dBm|
) 246199440 CHZ
0 dimn ¥ 02[1] 60.72 dib
21.50560 MHz
=10 diBm
S I4 \
=30 dim PI- \
-4 dim
<30 gRm—
0
=70 Al
&0 dim
CF 24835 GHz 22001 pts Span 100.0 MHz
| markar |
Type | Ref | Tre | o -walug | ¥-valus | Function | Function Result
M1 1 2,45 19044 CHz -0. 16 dim
02 M1 1 21. 5055 Wz -50.72 48
D3 Ml 1 29, 4053 MHz -56.55 d&
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802.11g SISO Ant1

Report No.: PTC18110903101E-FCO1

Spectrum | N2
Rof Level 1000 Sim  Offtol 50.00 08 = RAW 100 14z
At 1988 BWT 1107yt @ VW 300 Mz Mode suto FET
o7
TN 1044 dfm
T ALDTIONE CHr
s nafa) 5407 i
ol Vi, PODE0 S
= 1) 48
<360 !', k
= dim ! ‘\
5 cm
T dlm
0 S
CF 7.4 GHr 27001 pis Tpan 1000 MET
|marker |
| Type | #nt | tre | E-w | vvalwe | Function | Function Besult |
Wi 1 7410708 GHe 10,44 b ]
o2 M 1 ~10. 7309 MHz ~45.87 08
o3 Ml 1 =12 0180 Miaz -42.33 08

Al

fof Lewel 1000 g=  Offest J0.00 0B = WBW 100 bz

EWT 1107 ys & VAW 300 kg mml‘f'l‘

E'{ﬁm-

s

=

o]

[ NTTT T
FARDTTEND OHF
AWy
T2.TIVI0 MLy

=30 di

- 361 il

/

=40 o I
*

£0 dar
70 @
) Ry

CF 74038 GHE 7001 pis 1ML M

e EELl T

{

| Type | mol | Tre | X-walian | Yevahw | Function | FunctionBesult |

Hll | 1 2. 460TIEE Gy -11L.08 dBen |

[ T T2TTLT W ~4%, T4 o8 |

| 03 M1 : T4 DRSS Mea ~43.41 d8 |
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802.11g SISO Ant2

(veran )

Report No.: PTC18110903101E-FCO1

Ref Level 10,00 dém Offset 20.00 dB & RBW 100 kMz
At 1048 SWT 1137 4 & VBW 300 kM:  Mode Autc FFT

1Pk Max

054 dBny

TN
M1

0 dBm

241073900 CHE
-45.092 dB
10 FI400 Mz

=10 dlsny
f

-20 dibeny

-30 digen

=40 iy

00 .

<60 chlery

~70 chlary

&0 dém

AZ001 pis

Span 100,0 MHz

CF 2.4 GHz

|Marker
|

Fumnction Rosult I

Type | ket | Tre | X =walue | ¥ =walue | Function
Ml 1 2. 410734 GHz -0, 54 dgm |
-10,. 734 MHz -45.92 d8 |

ozl M1 1
03 Ml 1 =11.57T8 MHz =&, 00 B

Spectrum I

(7]

Rof Lovel 10.00 ¢im OMf<et 20.00 0B & RBW 100 kiLz
ALt 108 BWT 113.7 s & YBW 300 kHz  Mode Auto FFT

1Pk M

mMif1]

~ n21)

5.12 divm,
2.AG072ER0 GHZ
53.02 dnj

2. 7T1T0 MHz

B0 ey

CF 2.4835 GHz AZ001 pts Span 100.0 MHz
Marker |
Type | Bof | Tre | ®-walun | ¥-walue | Function | Function Rasult
M1 1 24607288 Gr "6.12 gém |
b2 M1 ) 2. 7112 MHz -53.02 db |
D3| M1 1 25,0011 MHz -46.97 B
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Report No.: PTC18110903101E-FCO1
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802.11n-HT20 MIMO

(%)

Spectrum
Rof Lovel 10.00 cim  Offset 20.00 dB & RBW 100 k2
Att 10688 BWT  113.7 ps & VBW 300 kMz Mode auto FFT
1Pk Max
sMi[1] 10.25 dim
7. 41324960 GHz
0 dém p2(1] 46,47 40
M1 - 1324960 MHZ
-1 i x
20 dilm i
o J }
o [ \
<50 dim ! ] F'|l
70 By
B0 S
CF 2.4 GHz 32001 pts Gpan 100.0 MHz
|Marker e —
_Type | ®of | Trc | X-volug |___¥-volue | Function | Function Result |
M1 1 24132996 GHz =10.28 dBm
o2 M1 1 =13 2496 MHZ -48.47 3B |
D3 Mi 1 - 14.0964 MHZ -42.07 dB
Spectrum :gl
Rof Lovel 10,00 dém  Offset 20.00 dB & RBW 100 kk2
Att 1088 BWT 1137yt & VBW 200 kHz  Mmade Auto FFT
1Pk M
smaf1] 12.07 divm
2. AG07IZ00 GHZ
0 dEm 02(1] 44,00 di
M1 22, 76800 MHZ
+10 diery -
<20 dien—
-30 dibsery } l
40 clibery
E]
60 dim mﬂimm
70 chlery
60 dban
GF 24833 GHz AZO01 prs Span 100.0 MHz
|Marker |
Typo | raf | Tre | *-walus | vowalue | Function | Function Rasult |
M1 1 2480732 GHz =13.07 dim |
2 ML 1 22.768 MHz 44,59 g8 |
b3 Mi 1 23.7305 MHz 42,93 dib
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Report No.: PTC18110903101E-FCO1
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802.11n-HT40 MIMO

(Socmm ) =]

Rof Lovel 10,00 cBm OHset 20.00 dBé & RBW 100 kHz

Att 104 SWT 1137 ps @ VBW 300 kHz  Mode auto FFT
1Pk Mg
MI[L) 15.22 dBm
2.41949630 GHz
o A D201] ~45.83 dB
19 49530 MHE
.10 g,
20 dBm }
-30 iy J| L

- ” ~

=70 iy
-0 g
CF 7.4 GHz IZ001 pis Span 100.0 MHz
[Hamr ]
Type | Ref | Tre | % -walue | ¥ -walus | Fumction | Function Result |
| M 1 24194563 GHz =15.22 dém
02| Ml 1 =19, 4963 MUz -45.83 98
| 03] M1 1 -23. 7649 MHz -37.568 db
Spectrum [‘%']
Ref Level 10000 dém Offset 20,00 d8 & RBW 100 kkHz
Art W08 BWT  113.7 i & VBW 300 1K Modo Auto FFT
1Pk Max
mMi[1] 16.58 dbm|
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RO MHs
-10 dBm
L
-30 dam
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40 dam l\
50 dbm
40 dém W EET—
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GF 74833 GHz JZ001 pts Hpan 1000 MHz
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Type | ket | Tre | X =wabus | ¥=value | Function | Function Result
M1 1 2, 4404048 GHz -18,58 dim
o2l M1 1] 34.0052 MHz -45.17 d8 |
D3 M1 i 51.5515 Mz -42.19 B
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9 6dB Bandwidth Measurement

Test Requirement :  FCC CFRA47 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

The EUT was operating in IEEE 802.11b, 802.11g, 802.11n(HT20), 802.11n(HT40) mode or could be
controlled its channel. Printed out the test result from the spectrum by hard copy function.

—_

. Set resolution bandwidth (RBW) = 100 kHz.
2. Set the video bandwidth (VBW) = 3 x RBW.
3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequency) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.

9.2 Test Result

IEEE 802.11b SISO Ant1
Channel frequency Measurement level Required Limit Resul
(MHz) (KHz) (KHz)
2412 9544 >500
2437 9107 >500 Pass
2462 9558 >500

Page 46 of 92



Report No.: PTC18110903101E-FCO01

&

Ref Level 10.00 dém  Offset 20.00 dB & RBW 100 kHz
10 &8 BWT 379 p & VBW 200 kM: Made auto FFT

Difi] -0.03 di
0. 548000 SHF
Mif1] 12,46 dim|
FAA0GISTT 10 GHE)
o1 -6.450 dBm i
o WL T Y ey

3 gt
vau M

L - P
CF 2.412 CHz AF001 pis Bpan F0.0 MHz

Spectrum [n‘e"]
RefLavel 10.00 dém Offset 20.00 d8 & RBW 100 kHz

ALt 1088 SWT  37.9 pi & VBW 300 kM Mode Auto FFT

1P% Max |

pif1] -0,05 diy
V. 106590 MHZ
Mi[1] 14.67 dBm

2 A4F24 14530 GHz

; | |
01 9.660 dbm—— P 1 ¢
—02 ']*IMJ-?\!"!‘E}‘J. e W “‘%
. fa

dz2001 pts Span 20.0 MHz

Page 47 of 92



c
x

Report No.: PTC18110903101E-FCO1

Spectrum I @
Ref Level 10,00 dém Offset 20.00 d6 & RBW 100 kHz
ALt 10 @2 BWT AT 9 pE & VAW 300 kMr Moda Auts FFT
1Pk Max
Di[1] 0.01 dB
D55 TEI0 MHZ
O iy MMif1) 15.14 didm
2 ANGFIGHEL0 GHE
ST =0l 9,100 chme— i - -
v o .1'?:-'-|!L-J'wwmﬁwdmmwm
20 dRm i W Fodh—
f,n.-“'""" VIeAR
e - W
"""*w
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50 i
=50 BB
=70 By
B Ry
CF 2,462 GHz 2001 pts Span 0.0 MHz
IEEE 802.11b SISO Ant2
Measurement level Required Limit
Chann?\l/ll;:equency Result
(MHz) (KHz) (KHz)
2412 9575 >500
2437 8711 >500 Pass
2462 9560 >500
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IEEE 802.11g SISO Ant1
Channel frequency Measurement level Required Limit Resul
(MHz) (KHz) (KHz)
2412 15103 >500
2437 15085 >500 Pass
2462 15110 >500
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Ref Level 10,00 dim Offset 20.00 dB & RBW 100 kHz

Report No.: PTC18110903101E-FCO1

ALE 10 @ BWT IT9 pd & VAW 300 k&: Mode Auto FFT
1Pk M
oifa) 0n.08 Jdi
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O dBm Mil1] 1910 dim
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IEEE 802.11g SISO Ant2
Channel frequency Measurement level Required Limit Resul
(MHz) (KHz) (KHz)
2412 15105 >500
2437 15687 >500 Pass
2462 15701 >500
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Spectrum "é'

Raf Level 10.00 dém Offset 20.00 dB & RBW 100 kHz
ALt 10 g BWT I7.9 pi & VAW 300 kH: Modo Auto FFT
1Pk Max
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=T T mﬁf- .E ! . WJHNWQ%“’*%““& PV M apn /My -f_'HMJ:\vﬂméLL’_
I w’ |

20 dBm: \W\\

=% A8

=50 dbm

=50 dBm

-70 dém

B0 dBm

CF 2467 GHE J2001 pts Span 70.0 MHz

IEEE 802.11n(HT20) MIMO
Measurement level
Required Limit
fre uCehnacnn(el\llle) (KHz) Result
quency (KHz)
Ant1 Ant2

2412 15109 15100 >500
2437 15093 15090 >500 Pass
2462 15108 16062 >500
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IEEE 802.11n (HT40) MIMO
Measurement level
Required Limit
Channel (KHz) Result
frequency (MHz) (KHz)
Ant1 Ant2
2422 35074 35090 >500
2437 35055 35095 >500 Pass
2452 32573 35088 >500
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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

(1) According to FCC Part15.247(b)(3)

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.

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

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

Measure the conducted output power with cable loss and record the results in the test report.

Measure and record the results in the report.

(2) According to FCC Part 15.247(b)(4):

Conducted output power limit specified in paragraph (b) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi
are used, the conducted output power from the intentional radiator shall be reduced below the stated values
in paragraphs (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

Note: If antenna Gain exceeds 6 dBi, then Output power Limit=30-(Gain - 6)
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10.2 Test Result

Operation Channel Channel Measurement Level (dBm) Limit
Mode Number Frequency Ant1 Ant2 Sum (dBm) Verdict
(MHz)
1 2412 8.62 8.71 - 30 PASS
802.11b 6 2437 7.22 7.53 - 30 PASS
11 2462 6.58 6.82 - 30 PASS
1 2412 6.54 6.43 - 30 PASS
802.11g 6 2437 5.84 5.77 - 30 PASS
11 2462 5.68 5.563 - 30 PASS
802.11n 1 2412 4.85 4.86 6.34 30 PASS
(HT20) 6 2437 4.53 4.59 6.02 30 PASS
11 2462 4.35 4.29 5.76 30 PASS
802.11n 3 2422 3.34 3.25 4.72 30 PASS
(HT40) 6 2437 3.26 3.18 4.65 30 PASS
9 2452 3.18 3.08 4.56 30 PASS
Note:
1. For MIMO System of 802.11n(HT20) and 802.11n(HT40), total power is calculated by combining
the output power of each antenna according to KDB662911.
2. Antenna 1 Gain: 2.5dBi, Antenna 2 Gain: 2.5dBi. For antennas with gains of 6dBi or less,
maximum allowed Transmitter output watt(+30dBm)
3. In MIMO, Ant1+Ant2 Directional Gain=Gant+10Log(N)dBi=2.5+10log(2)=5.51dBi.
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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

IEEE 802.11b SISO Ant1
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -5.59
2437 -6.99 8 Pass
2462 -8.17
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IEEE 802.11b SISO Ant2
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 1.67
2437 1.13 8 Pass
2462 0.40
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IEEE 802.11g SISO Ant1
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -25.42
2437 -27.74 8 Pass
2462 -28.39
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Spectrum I [@]
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IEEE 802.11g SISO Ant2
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -17.02
2437 -18.90 8 Pass
2462 -19.98
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L
Spectrum I n%n
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IEEE 802.11n(HT20) MIMO(Antenna Gain=5.51dBi)

Channel Power Density (dBm/3kHz) Power Density
f MH Limit Result
requency (MHz) Ant1 Ant2 Total (dBm/3kHz)
2412 -24.93 -15.49 -15.02
2437 -27.28 -17.93 -17.45 8 Pass
2462 -27.05 -19.32 -18.64

Remark: In MIMO, Ant1+Ant2 Directional Gain=Gani+10Log(N)dBi=2.5+10Log(2)=5.51dBi.
Directional Gain was according to KDB662911.
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IEEE 802.11n(HT40) MIMO(Antenna Gain=5.51dBi)

Channel Power Density (dBm/3kHz) Power Density
f MH Limit Result
requency (MHz) Ant 1 Ant 2 Total (dBm/3kHz)
2422 -30.25 -19.67 -19.31
2437 -30.72 -20.93 -20.50 8 Pass
2452 -32.61 -23.48 -22.98

Remark: In MIMO, Ant1+Ant2 Directional Gain=Gani+10Log(N)dBi=2.5+10Log(2)=5.51dBi.
Directional Gain was according to KDB662911.
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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 antenna. The antenna’s
gain is 2.5dBi and meets the requirement.
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13 Test Setup

Conducted Emissions

Radiated Spurious Emissions
From 30MHz-1000MHz

[
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Test frequency from 1GHz-18GHz
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