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2 Test Summary
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Test Items Test Requirement Result
Conducted Emissions 15.207 PASS
15.249(a)
Radiated Emission 15.209 PASS
15.205(a)
Periodic Operation 15.35(c) PASS
15.249
Outside of Band Emission 15.205 PASS
15.209
20dB Bandwidth 15:215(c) PASS
Antenna Requirement 15.203 PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTN16S0754891E Page 3 of 25

3 Contents

10

Page
COVER PAGE .....oooiiiiiiiiieieeteeeeee ettt be e et e ettt e et et et e b et et eb et e b et b e s bbb s et e st bbb s ss st e s e s e bebebebebebeneres 1
TEST SUMMARY oottt ettt et e e o1t e et s e st eesteeseeaeteaeetaeteaeeeatee et e et e ssseseeesteesteesaeeeesaeesaesastesteetesasesseesreerres 2
CON T EN T S Lottt ettt ettt e et e st e st e e s teeeae e es et s eaeeeae e et e et e e st e s et e s e teseeeseeeseeeseeaaaeeatsaaeeeaeeateenteesbeseseseeesreerres 3
GENERAL INFORMATION . .. ettt ettt ettt st s a1t e att e et e st e s st e staesteesteeseessesseasseesaaessreesseesteestesssesesesreesres 4
41 GENERAL DESCRIPTION OF E.U.T . oottt ettt sttt sb s sbe s sb s e sbee s sbaessbae s sbaesenen e e 4
4.2 ] N TS N = 4
4.3 (01 7Y NN =TI S R 4
4.4 LSS N1 1 T 5
EQUIPMENT USED DURING TEST ..ottt ettt sttt ettt ettt st ss bt sesbe st ensebesbensabestenn e 6
5.1 EQUIPIMENTS LIST ceriiiiitiie ittt ettt e sttt e e ettt e e et e e e st e e e s st ee e e sabae e e s b beeesaaaeesesabeeeesssbeeesasbaesesnraneessrbeneans 6
5.2 MEASUREMENT UNCERTAINTY ...oitiiitie ittt sttt st steestt e bt sttssttesbessbesstsstsssessbessbssebasstssntesbassbessbeeseeeessnesares 7
5.3 TEST EQUIPMENT CALIBRATION L..uviiitiiiiteieitieesieeestteesseessstessseessstesssesssssesssesssssesssssssssesssssssssesssenssssessensssnes 7
CONDUCTED EMISSION ..ottt ettt ettt st s et e st e e et e e e st e sttesteesteeseeeseeseassatsaaessreeateestesstesssesesesreesres 8
6.1 O I O =T =1 7. (] 8
6.2 o IS = 10 2 8
6.3 MEASUREMENT DESCRIPTION ..veiiviiitiiiitie ettt estesestessstesssbesssessssesssessssessssessssesssssssssessssessssessssssssesssssssnnes 8
6.4 CONDUCTED EMISSION TEST RESULT .eiiittiiitiicittee ittt ettt ettt stte s st stee s stts s svee s sbesesbesssbasssbesssbasssbassstanssrenases 9
RADIATION EMISSION TEST ..ottt ectteett ettt see ettt e ettt s et st e stt e st e et e sttesteesteesteestessaesessaesartessessresresseesteesrees 11
71 L OO == .y ] 11
7.2 SRS = U= . 12
7.3 SPECTRUM ANALYZER SETUP ...utiiitii ittt stee st s e s sate s satessabe s sstessatessatessabessaaessabessaaesssbessseessrbessaeessrtas 13
7.4 TEST PROCEDURE......coutiitieittitt it st s et e ete et ettesttestessbeesaessesasessbessaeesbeebsesbesatesbeesbaesbeesesasessnessbessbeesbeenteans 14
7.5 LSS R STV T TR 15
PERIODIC OPERATION ..ottt ettt ettt ettt ettt e ett s et st s satestt e st e et e sstasteesteesteeseesaesaessaesartesteeressresseesteesres 22
20 DB BANDWIDTH MEASUREMENT ..ottt ittt ettt e ee st ettt s et eas st s st e srt e st e sabesssesteesraesteesenseessaesaees 23
9.1 LSS d 20107 =110 = 23
9.2 QLSS R =151 I . 23
ANTENNA REQUIREMENT ....oiiiiiiitcte ettt ettt ettt ettt et st te st et ebesbe st eteebe st ebeebe st ebasbessebesbeseetestesearens 25

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



Reference No.: WTN16S0754891E

Page 4 of 25

4 General Information
4.1 General Description of E.U.T.

Product Name:

Model No.:

Model Description:

Operation Frequency:

Type of modulation:

The Lowest Oscillator:

Antenna installation:

Antenna Gain:

LED TV
L654UCNN

N/A

IEEE 802.11b/g/n(HT20):2412MHz ~ 2462MHz
IEEE 802.11n(HT40):2422MHz~2452MHz

IEEE 802.11a/ n(HT20/40)/ac(HT20/40/80): 5150MHz to 5250MHz
IEEE 802.11a/ n(HT20/40)/ac(HT20/40/80): 5725MHz to 5850MHz
BT: 2402-2480MHz

SRD: 2403-2480MHz

IEEE 802.11b DSSS(CCK/QPSK/BPSK)

IEEE 802.11g OFDM(BPSK/QPSK/16QAM/64QAM)

IEEE 802.11n OFDM(BPSK/QPSK/16QAM/64QAM)

IEEE for 802.11a: OFDM(BPSK/QPSK/16QAM/64QAM)

IEEE for 802.11n : OFDM(BPSK/QPSK/16QAM/64QAM)

IEEE for 802.11ac : OFDM (BPSK/QPSK/16QAM/64QAM/256QAM)
BT: GFSK,P1/4-DQPSK,8DPSK

SRD: GFSK

32.768KHz

internal permanent antenna

ANT O

2.4GHz WIFI:3.2 dBi
5.2GHz WIFI:2.8 dBi
5.8GHz WIFI:4.5 dBi
ANT 1

2.4GHz WIFI:3.2 dBi
5.2GHz WIFI:3.3 dBi
5.8GHz WIFI:3.4 dBi

ANT 2
2.4GHz BT:3.2 dBi
ANT 3
2.4GHz SRD:3.2 dBi
4.2 Details of E.U.T.
Technical Data : AC 120V~60Hz, 170W
4.3 Channel List
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2403 2 2408 3 2413 4 2418

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
S 2423 6 2428 7 2433 8 2440
9 2445 10 2450 11 2455 12 2460
13 2465 14 2470 15 2475 16 2480

4.4 Test Facility

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

IC — Registration No.: 7760A-1

Waltek Services (Shenzhen) Co., Ltd. has been registered and fully described in a report filed with
the Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration 7760A-1, Oct. 15, 2015.

FCC Test Site 1#— Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 880581, April 29, 2014.

FCC Test Site 2#— Registration No.: 328995

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory "has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files. Registration 328995, December 3, 2014

4.4.1Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

During testing, Channel and Power Controlling Software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power selection is
for the setting of RF output power expected by the customer and is going to be fixed on the
firmware of the final end product.

Transmitting duty cycle is normal.

The software is installed in operation system, named “RFTestTool.apk” ,Version 1,date 20160518.

Test mode channel
Transmitting 2403MHz
Transmitting 2440MHz
Transmitting 2480MHz

Waltek Services (Shenzhen) Co.,Ltd.
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5.1 Equipments List
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Equipment Used during Test

Conducted Emissions at Mains Terminals Disturbance Voltage(1#)

Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 EMI Test Receiver R&S ESCI 100947 2015.09.14 2016.09.13
2 LISN R&S ENV216 100115 2015.09.14 2016.09.13
3 Cable Top TYPE16(3.5M) - 2015.09.14 2016.09.13
Conducted Emissions at Mains Terminals Disturbance Voltage(2#)
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 EMI Test Receiver R&S ESCI 101155 2015.09.14 2016.09.13
2 LISN SCHWARZBECK | NSLK 8128 8128-289 2015.09.14 2016.09.13
3 Limiter York MTS-IMP-136 2612)2)‘2;1001' 2015.09.14 2016.09.13
4 Cable Laplace RF300 - 2015.09.14 2016.09.13
3m Semi-anechoic Chamber for Radiation(1#)
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Spectrum Analyzer R&S FSP 100091 2015.09.14 2016.09.13
2 Amplifier Agilent 8447D  |2944A10178| 2015.09.14 | 2016.09.13
3 | Active Loop Antenna Beijing Dazhi ZN30900A 0703 2015.09.14 2016.09.13
g | Triog Broadband | scHWARZBECK | VULB9163 336 2015.00.14 | 2016.09.13
Coaxial Cable
5 (below 1GHz) Top TYPE16(13M) - 2015.09.14 2016.09.13
6 Bmag;]tt’:‘:ga'*om SCHWARZBECK | BBHA 9120 D 667 2015.09.14 | 2016.09.13
Broadband COMPLIANCE
7 Preamplifier DIRECTION PAP-1G18 2004 2015.09.14 2016.09.13
8 Coaxial Cable Top 1GHz-25GHz | EW02014-7 | 2015.09.14 | 2016.09.13
(above 1GHZz)
3m Semi-anechoic Chamber for Radiation(2#)
Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 Test Receiver R&S ESCI 101296 2016.03.23 2017.03.22
2 T”'ogAr'?tg’nan‘Lba”d SCHWARZBECK | VULB9160 | 9160-3325 | 2016.03.23 | 2017.03.22
3 Amplifier ANRITSU MH648A M43381 2016.03.23 2017.03.22
4 Cable HUBER+SUHNER CBL2 525178 2016.03.23 2017.03.22

Waltek Services (Shenzhen) Co.,Ltd.
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5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB
+5.03dB
Radiated Spurious (Bilog antenna 30M~1000MHz)
Emissions test +5.47 dB
(Horn antenna 1000M~25000MHz)

5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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6 Conducted Emission
Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.10:2013
Test Result: PASS
Frequency Range: 150kHz to 30MHz
Class/Severity: Class B
Limit: 66-56 dBuV between 0.15MHz & 0.5MHz
56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
6.1 E.U.T. Operation
Operating Environment :
Temperature: 25.5°C
Humidity: 51 % RH
Atmospheric Pressure: 101.2kPa
EUT Operation :
The test was performed in transmitting mode, the test data were shown in the report.
6.2 EUT Setup

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

C63.10:2013.

Receiver — PC System

-1
:50Q Terminator =

6.3 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.

Waltek Services (Shenzhen) Co.,Ltd.
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6.4 Conducted Emission Test Result

Live line:
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| | 1 ak
20 . : 1.'"-"".'"'i.'""""up;wv‘*u;pg
: f : : : b ILL""IF 5
0 Y ] e il
0o | P R |
0150 L] 300 MHz
Freq. Reading | Factor | Result | Limit |Margin Detect Remark
No- | mhz) | @Buv) | (@B) | (@Buv) | aBuv |(0B) ol
1 01500 41.74 975 5149 6599 |-1450| QP
2 0.1500( 37.05 975 46.80 5599 | 919 | AVG
3 0.3379| 2499 9.75 34.74 09.25 | -2451 QP
4 03379 2166 975 3141 4925 | -17.84| AVG
5 0.59660| 26.84 9.76 36.60 56.00 | -19.40| QP
6 0.5660| 2008 976 | 2984 | 46.00 |-16.16] AVG
T 0.7940( 2282 9.79 32,61 56.00 | -23.39| QP
8 0.7940| 1595 979 | 2574 | 46.00 |-2026] AVG
9 28420 19.70 9.91 2961 56.00 | -26.39| QP
10 28420 1468 991 24 59 4600 | -2141) AVG
1" 54780 27.39 10.01 37.40 60.00 | -2260| QP
12 54780 20.00 10.01 30.01 50.00 | -1999] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
800 dBuv
: : : : : : : : Limie  —
: : : : : : : : AVG:  —
&0
50
40
an
penk
20 lave
10
0.0 ;
0.150 5 30.0  MHz
Freq. Reading | Factor | Result | Limit |Margin Detect Remark
No- 1 mrz) | @Buv) | (aB) | (@Buv) | dBuv |(aB) il
1 01624 3853 9.74 48.27 65.34 |-17.07) QP
2 01624 36.20 974 4594 5534 | 940 AVG
3 07940 2359 979 33.38 56.00 | -2262| QP
4 0.7940| 1661 979 26.40 46.00 |-1960( AVG
5 29020 27.28 9.91 ar.19 56.00 | -18.81] QP
6 290201 2225 991 3216 46.00 |-13.84 AVG
T 38820 3928 991 4919 56.00 | -6.81 aP
8 3.8820( 30.58 9.91 40.49 46.00 | -5.51 | AVG
9 16.2300| 3599 10.48 46.47 60.00 | -13.53] QP
10 16.2300| 32.74 1048 43.22 50.00 | -6.78 | AVG
11 18.2420| 36.87 10.60 47.47 60.00 | -12.53] QP
12 18.2420| 34.81 10.60 4541 5000 | 459 AVG

Waltek Services (Shenzhen) Co.,Ltd.
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7 Radiation Emission Test

Test Requirement:
Test Method:

FCC Part15 Paragraph 15.249
ANSI 63.10: 2013

7.1

Measurement Distance: 3m
Test Result: PASS
15.249(a)Limit;
Fundamental frequency Field strength of fundamental Field strength of harmonics
mV/m dBuV/m uV/m dBuV/m
902-928 MHz 50 94 500 54
2400-2483.5 MHz 50 94 500 54
5725-5875 MHz 50 94 500 54
24.0-24.25 GHz 250 108 2500 68
15.209 Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Distance
(MHz) uV/m Distance uVv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log?*00FkH2) 4 g
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log#4000FkH2) + 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®*

Note: RF Voltage(dBuV)=20 log, RF Voltage(uV)

EUT Operation

Operating Environment :
Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation :

23.5°C

51.1 % RH

101.2kPa

The test was performed in transmitting mode, the test data were shown in the report.

Waltek Services (Shenzhen) Co.,Ltd.
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the
setup accordance with the ANSI 63.10: 2013.
The test setup for emission measurement below 30MHz.

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

“ pectrum AMP ombining

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

»>|

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
-)‘
0.8m Turn Table

<---

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

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

Turn Table
Absorbers

ombining
NEelWOIlK

7.3 Spectrum Analyzer Setup

Below 30MHz
Sweep Speed........ccccviiiiiieeiiieeee e Auto
IF Bandwidth............coovvviiiiiiiiiiiiiieiiiiiiiinnne 10kHz
Video Bandwidth..............coooovvviiiiiiiiiiiiinnn, 10kHz
Resolution Bandwidth..........cccccccceoeeiinnnnn. 10kHz
30MHz ~ 1GHz
Sweep Speed ... Auto
DeteCtor ... PK
Resolution Bandwidth.....................oovnneennil. 100kHz
Video Bandwidth..............coooovvviieeiiiiiiiinn, 300kHz
Above 1GHz
Sweep Speed ... Auto
DeteCtor ....oooieeeeeeee e PK
Resolution Bandwidth.....................onneeeeil. 1MHz
Video Bandwidth...............ccovveieiriiiinn. 3MHz
DeteCtor ....ooeeeeeeeeeee e Ave.
Resolution Bandwidth.....................oennnenn.l. 1MHz
Video Bandwidth...............coovvieiieiiiiinnn. 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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7.4 Test Procedure

1. The EUT is placed on a turntable, which is above ground plane for below 1GHz and 1.5m for

above 1GHz.

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.

Waltek Services (Shenzhen) Co.,Ltd.
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7.5 Test Result
Test Frequency: 32.768kHz~30MHz
Measurement D Correct | Extrapolation Measurement - .
Frequency results etector factor factor (cr:I?: ?JlIJ:’sa d) Limits Margin
MHz
e dBwV @3m | PKIQP | dB/m dB d(gg\ég“ dg%i;" dB
26.581 26.00 QP 19.90 40.00 5.90 29.54 -23.64
Test Frequency: 30MHz ~ 18GHz
Test Mode: Low channel(2403MHz)
Frequency | Receiver | Detector Turn RX Antenna Corrected FCC Part
Reading table Factor Corrected | 15.249/209/205
Angle Height | Polar Amplitude | Limit Margin
(MHz) (dBuV) (PK/QP) Degree | (m) (H/V) | (dB/m) (dBpV/m) | (dBuV/m) | (dB)
302.56 39.21 QP 173 14 V -11.40 27.81 40.00 -12.19
2403.00 72.56 PK 255 1.8 H -13.08 59.48 114.00 | -54.52
2403.00 61.74 PK 180 1.8 \ -13.08 48.66 114.00 | -65.34
4806.00 68.14 PK 335 1.1 H 0.09 68.23 74.00 -5.77
4806.00 60.60 PK 203 1.3 \Y% 0.09 60.69 74.00 -13.31
7209.00 58.49 PK 84 1.8 H 3.01 61.50 74.00 -12.50
7209.00 56.57 PK 117 1.5 V 3.01 59.58 74.00 -14.42
* Fundamental Frequency
Frequency | PK Turn RX Antenna Duty AV FCC Part
table cycle 15.249/209/205
Angle Height Polar Factor Limit Margin
(MHz) (dBuV/m) | Degree | (m) (H/V) (dB) (dBuV/m) | (dBuV/m) | (dB)
2403.00 59.48 255 1.8 H -40.00 19.48 94.00 -74.52
2403.00 48.66 180 1.8 \ -40.00 8.66 94.00 -85.34
4806.00 68.23 335 1.1 H -40.00 28.23 54.00 -25.77
4806.00 60.69 203 1.3 V -40.00 20.69 54.00 -33.31
7209.00 61.50 84 1.8 H -40.00 21.50 54.00 -32.50
7209.00 59.58 117 1.5 \Y -40.00 19.58 54.00 -34.42

* Fundamental Frequency

Waltek Services (Shenzhen) Co.,Ltd.
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Test Mode: Middle channel(2440MHz
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Frequency | Receiver | Detector Turn RX Antenna Corrected FCC Part
Reading table Factor Corrected | 15.249/209/205
Angle Height | Polar Amplitude | Limit Margin
(MHz) (dBuV) (PK/QP) Degree | (m) (H/V) | (dB/m) (dBpV/m) | (dBuV/m) | (dB)
302.56 39.21 QP 283 1.1 V -11.40 27.81 40.00 -12.19
2440.00 72.56 PK 182 1.2 H -13.08 59.48 114.00 | -54.52
2440.00 61.74 PK 135 1.5 \ -13.08 48.66 114.00 | -65.34
4880.00 68.14 PK 118 1.3 H 0.09 68.23 74.00 -5.77
4880.00 60.60 PK 259 1.2 vV 0.09 60.69 74.00 -13.31
7320.00 58.49 PK 77 1.9 H 3.01 61.50 74.00 -12.50
7320.00 56.57 PK 36 2.0 V 3.01 59.58 74.00 -14.42
* Fundamental Frequency
Frequency | PK Turn RX Antenna Duty AV FCC Part
table cycle 15.249/209/205
Angle Height Polar Factor Limit Margin
(MHz) (dBuV/m) | Degree | (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
2440.00 59.48 182 1.2 H -40.00 19.48 94.00 -74.52
2440.00 48.66 135 1.5 V -40.00 8.66 94.00 -85.34
4880.00 68.23 118 1.3 H -40.00 28.23 54.00 -25.77
4880.00 60.69 259 1.2 V -40.00 20.69 54.00 -33.31
7320.00 61.50 77 1.9 H -40.00 21.50 54.00 -32.50
7320.00 59.58 36 2.0 \Y% -40.00 19.58 54.00 -34.42

* Fundamental Frequency

Waltek Services (Shenzhen) Co.,Ltd.
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Test Mode: High channel(2480MHz)
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Frequency | Receiver | Detector Turn RX Antenna Corrected FCC Part
Reading table Factor Corrected | 15.249/209/205
Angle Height | Polar Amplitude | Limit Margin
(MHz) (dBuV) (PK/QP) Degree | (m) (H/V) | (dB/m) (dBpV/m) | (dBuV/m) | (dB)
302.56 39.21 QP 128 1.7 V -11.40 27.81 40.00 -12.19
2480.00 72.56 PK 129 1.2 H -13.08 59.48 114.00 | -54.52
2480.00 61.74 PK 281 1.6 \ -13.08 48.66 114.00 | -65.34
4960.00 68.14 PK 176 1.3 H 0.09 68.23 74.00 -5.77
4960.00 60.60 PK 192 1.7 \Y% 0.09 60.69 74.00 -13.31
7440.00 58.49 PK 146 1.2 H 3.01 61.50 74.00 -12.50
7440.00 56.57 PK 190 1.8 V 3.01 59.58 74.00 -14.42
* Fundamental Frequency
Frequency | PK Turn RX Antenna Duty AV FCC Part
table cycle 15.249/209/205
Angle Height Polar Factor Limit Margin
(MHz) (dBuV/m) | Degree | (m) (H/V) (dB) (dBpV/m) | (dBuV/m) | (dB)
2480.00 59.48 129 1.2 H -40.00 19.48 94.00 -74.52
2480.00 48.66 281 1.6 \ -40.00 8.66 94.00 -85.34
4960.00 68.23 176 1.3 H -40.00 28.23 54.00 -25.77
4960.00 60.69 192 1.7 V -40.00 20.69 54.00 -33.31
7440.00 61.50 146 1.2 H -40.00 21.50 54.00 -32.50
7440.00 59.58 190 1.8 \' -40.00 19.58 54.00 -34.42

* Fundamental Frequency

Test Frequency :From 18GHz to 25GHz

The measurements were more than 20 dB below the limit and not reported.

Waltek Services (Shenzhen) Co.,Ltd.
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Reference No.: WTN16S0754891E

Outside of Band Emissions
Left band- 2403MHz transmitting

Page 18 of 25

Horizontal
12000 dB v fm
Lamit: e
1o .MI'BI-. —
100
a0 ‘.
an
m
1]
=11
40
am e
2000 H H H
23100000 232020 2773040 234060 235080 236100 23720 23071 .40 239160 2401 B0 2412.00 MH:
Freq. Reading | Factor Result Limit  [Margin Detect Remark
No. (MHz)  |(dBuvim)| (dB) |(dBuvim) |[(dBuvim)| (dB) or| nema
1 2397414 5813 | 1523 | 4390 74.00 |-30.10| peak
2 2397 414| 4817 | 1523 | 3304 5400 |-2006] AVG
3 24D0.000| 6330 | -1524 | 4808 7400 |-2594| peak
4 24p0.000| 5536 | -1524 | 4012 5400 |-13.88] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Vertical
12000 dBu
Limit: _
10 .MI'B:-. —
1nn
a0 - ..
an
T
£0 ;
50
40
an 3
200 H H H
2300000 232020 273040 234060 2350.00 2361.00 2371 .20 230140 2391.60 240120 2412.00 MH:
Freq. Reading Factor Result Limit [Margin Deleck Remark
No. (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (dB) or| rema
1 2397.108| 6006 | -1523 | 4483 7400 |-29.17| peak
2 2397.108| 5135 | -15.23 | 3612 5400 [-17.88] AVG
3 2400.000| 6657 | -15.24 | 5133 7400 |-2267| peak
4 24p00.000| s8s2 | -15.24 | 4328 5400 [-10.72] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Right band-2480MHz transmitting

Horizontal

Page 20 of 25

1200 dBu S

100

a0

m

Limit: —
AVG: —_—

&0
50
40 §
am .i
0.4 ; ; ;
24700000 247200 247600 2479.00 248200 24E5.00 2408 0 2491 .00 249400 2497 00 2500.00 MH:
Freq. Reading | Factor Result Limit |Margin Dt Remark

No. (MHz)  |(dBuVim)| (dB) |(dBuvim)|(dBuvim)| @B) || "

1 2483500 7027 | -15.30 | 54.83 7400 |-19.12| peak

2 2483500 6051 | -15.39 | 4512 5400 | -B.B8 | AVG

3 24B5570| G484 | -15.40 | 49.44 7400 |-24.56| peak

4 2485570 5555 | -15.40 | 40.15 5400 |-13.85 AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Vertical
1200 dBVIm
Limik: —_
o .ws:-_ —
100
=11
80
T
60
11
10
am .i
200 : : :
24700000 247200 247600 247900 240200 2485 00 240800 2491 .00 2404 00 249700 2500.00 MH:
Freq. Reading Factor Result Limit  |Margin Det Remark
No. (MHz)  |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| @B) [T | T
1 2483.500| 6827 -15.39 52.88 7400 |-2112| peak
2 2483.500| 5667 -15.39 41.28 5400 [12.72] AVG
3 2485.810| 86252 -15.40 47.12 7400 |[-26.88| peak
4 2485.810| 53.76 -15.40 38.36 5400 |[-15.64] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Periodic Operation

Page 22 of 25

The duty cycle was determined by the following equation:

To calculate the actual field intensity,the duty cycle correction factor in decibel is needed for later

use and can be obtained from following conversion

Duty Cycle(%)=Total On interval in a complete pulse train/ Length of a complete pulse train * %

Duty Cycle Correction Factor(dB)=20 * Logo(Duty Cycle(%))

Total transmission time(ms) 0.208
Length of a complete transmission period(ms) 20.00
Duty Cycle(%) 1.04

Duty Cycle Correction Factor(dB) -40

Refer to the duty cycle plot (as below),This device meets the FCC requirement.

Length of a complete pulse train:
Remark: FCC part15.35(c) required that a complete pulse train is more than 0.1 seconds, the

measured field strength shall be determined from the average absolute voltage during a 0.1

second interval during which the field strength is at its maximum value.

Offs 0.50 di

* RBW 1 MHz

Offs 0.50 di * RBW 1 MHz

“ At 35de “VEW 1 MHz D2[1] -2.73 dB “att 35dB “VEW 1 MHz Di[1] -0,01 dB
Patl Ref 117.50 dBUV __ * SWT 100ms 20.000000000 ms| Batt Ref 117.50 dBUV  * SWT 4ns 208.000000000 ps
M1[1] 71.06 dBpvV | M1[1] 106.44 dBpvV
1Pk | 110 dBpv: 40.000000000 ms| 1pg | 110 dBpv- "“_'-_le 166.018457662 25
Max pi[1] o} 80 dB| max | Y
100 dalw 608.000000p00 ps 100 deyy
90 degf Re 91,500 dByV. '9'0?33!.'““ 91,500 dByV:
80 dBy| 80 dBy’
M
& ALt ik |.._--|....--g PRI ) T . 20 d | : 3 3
Ll e - LA T Lo A8, o AT LT |
| M«Wﬂh Mﬂlkn,"ihfpmnh 0
B0 uvui &0 uvui
50 dBy 50 dBy
40 .:ﬂ,T 40 .:ﬂ,T
30 dBy’ 30 dBy’
20 dBy’ 20 dBy’
CF 2.403 GHz 10.0 ms/ CF 2.403 GHz 400.0 ps/
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9 20dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.215(c)
Test Method: ANSI C63.10:2013
Test Mode: Transmitting

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 = 30kHz, VBW = 100kHz
9.2 Test Result

Test Channel Bandwidth
2403MHz 2401.8MHz
2440MHz 2438.9MHz
2480MHz 2478.8MHz
Test plots
Low
Offs 0.50 dB RBW 100 kHz
Att 35dB VBW 300 kHz D1[1] 0.21 dB
Ref 117.50 dBuV SWT 2.5ms 2.323400000 MHz
| M1[1] 86.79 dBuV
1pk | 110 dBupv 2.401832300 GHz
Max —Im 106.570 dBpV
100 dBuV w}f\v,.f«f/ aN \,.\\
90 dpJ{1 /-\’ /\“ 4
D2 86.570 dBuv \_\L
80 BV o
70 dBpV
60 dBpVv
50 dBpV
40 dBpV
30 dBpV
20 dBpV
CF 2.403 GHz Span 3.0 MHz
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®

1Pk
Max

Offs 0.50 dB
Att 35dB

Ref 117.50 dBuV
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Middle

RBW 100 kHz
VBW 300 kHz
SWT 100nms

D1[1]

2.33

0.05 dB
5300000 MHz

110 dBpV

100 dBpvV

D1 104.500 dBpV

M1[1]

2.438832300 GHz

84.57 dBuv

el Pm, L

Y el

Y

e i

R

AN

90 dBuYT

D2 84.500 dBpV

o

0 dBuV

60 dBuV

50 dBuV

40 dBuV

30 dBuV

20 dBuV

CF 2.44 GHz

Span 3.0 MHz

®

1Pk
Max

Offs 0.50 dB
Att 35dB

Ref 117.50 dBuV

High

RBW 100 kHz
VBW 300 kHz
SWT 100nms

D1[1]

2.35

0.82 dB
3300000 MHz

110 dBpV

D1 106.630 dBpV

f\_,,/“\f"‘(\“”“\.m

M1[1]

2.47

86.09 dBuvV
8790400 GHz

100 dBpvV

P

o)

90 dBYY
ﬁm 86.630 dBuV
dBpv

%

70 dBuV

60 dBuV

50 dBuV

40 dBuV

30 dBuV

20 dBuV

CF 2.48 GHz

Span 3.0 MHz
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10 Antenna Requirement

According to the FCC Part 15 Paragraph 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. This
product has a RF connector to connect internal integrated antenna fulfill the requirement of this section.
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