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VERIFICATION OF COMPLIANCE

Applicant: Shenyang Tongfang Multimedia Technology Co., Limited
No.10 Nanping East Road Hunnan New District Shenyang,
Liaoning Province P.R .China

Manufacturer: Shenyang Tongfang Multimedia Technology Co., Limited
No.10 Nanping East Road Hunnan New District Shenyang,
Liaoning Province P.R .China

Product Description:  [LED TV

NP8KX, T430E2C5BUT, TXXXXXXXX, NXXXXXXXX,
WXOXXXXXXX, EXXXXXXXXXXX (where X would be any Arabian
number or English letter or blank)

Model Number: (Note: These models are identical except for decorative parts in
front panels, color of enclosures and design of signal input/output
terminals in secondary circuits. Here NP8KX was selected for full
test.)

Input Rating: AC 100-240V, 50/60Hz

We hereby certify that:

The above equipment was tested by EMTEK(SHENZHEN) CO., LTD. The test data,
data evaluation, test procedures, and equipment configurations shown in this report
were made in accordance with the procedures given in ANSI C63.10-2013 and the
energy emitted by the sample EUT tested as described in this report is in
compliance with conducted and radiated emission limits of FCC Rules Part
15.247(2017).

Date of Test : July 19, 2019 to August 21, 2019
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1. General Information

1.1 Product Description
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Characteristics

Description

IEEE 802.11 WLAN
Mode Supported

X1802.11b(20MHz channel bandwidth
X]1802.11g(20MHz channel bandwidth
X1802.11n(20MHz channel bandwidth
X]802.11n(40MHz channel bandwidth

NN NN

802.11 b:1,2,5.5,11Mbps;
802.11 9:6,9,12,18,24,36,48,54Mbps;

Data Rate 802.11n(HT20):MCS0-MCS7;
802.11n(HT40:MCS0-MCS7;
802.11n(HT40):MCS8-MCS15;

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

. DSSS with DBPSK/DQPSK/CCK for 802.11b;

Modulation

OFDM with BPSK/QPSK/16QAM/64QAM for 802.11g/n;

Operating Frequency
Range

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

Number of Channels

11 channels for 802.11b/g;
11 channels for 802.11n(HT20);
7 channels for 802.11n(HT40);

Transmit Power Max

16.09dBm for 802.11b;
11.47dBm for 802.11g;
14.43dBm for 802.11n(HT20);
13.83dBm for 802.11n(HT40);

Antenna Type

2TX2RX

Antenna Port

XAnt1; XAnt2;

Smart system

X]SISO for 802.11b/g
XIMIMO for 802.11n

Antenna Gain

1.21dBi ( for per antenna port Max)
4.22dBi for MIMO(Ant1+Ant2 Directional Gain)

Note: for more details, please refer to the User’s manual of the EUT.

TRF No: FCC 15.247/A

Page 6 of 83 Report No.: ES190719051E Ver.1.0




EMITEK

Access to the World

2. System Test Configuration

2.1 EUT Configuration

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.

2.2 EUT Exercise

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

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane.
According to the requirements in Section 13.1.4.1 of ANSI C63.10-2013
Conducted emissions from the EUT measured in the frequency range between
0.15 MHz and 30 MHz using CISPR Quasi-Peak and average detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The
turn table shall rotate 360 degrees to determine the position of maximum
emission level. EUT is set 3m away from the receiving antenna which varied
from 1m to 4m to find out the highest emission. And also, each emission was to
be maximized by changing the polarization of receiving antenna both horizontal
and vertical. In order to find out the max. Emission, the relative positions of this
hand-held transmitter (EUT) was rotated through three orthogonal axes
according to the requirements in Section 13.1.4.1 of ANSI C63.10-2013.

2.4 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

AC Mains EUT

Table 2-1 Equipment Used in Tested System

ltem Equipment Trademark Model No. FCCID Note
Westinghouse,
1. LED TV Element, NP8KX 2ACWINP8KX EUT
Bluestem
Note:

(1) Unless otherwise denoted as EUT in [Remark] column, device(s) used in tested
system is a support equipment.

TRF No: FCC 15.247/A Page 7 of 83 Report No.: ES190719051E Ver.1.0
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3. Description of Test Modes

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 ): MCSO0)
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):

Channel Fr?&Llj_'ezr;cy Channel Fr?&?_lezr;cy Channel Frt(al\c;ﬁ_lezr;cy
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447
Frequency and Channel list for 802.11 n (HT40):
Channel Fr?&lﬁezr;cy Channel Fr?“ciltlj_lezr;cy Channel Fr?I\lellJ_iezr;cy
3 2422 5 2432 8 2447
4 2427 6 2437 9 2452
7 2442

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

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (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 (MHz) Channel (MHz) Channel (MHz)
3 2422 6 2437 9 2452
TRF No: FCC 15.247/A Page 8 of 83 Report No.: ES190719051E Ver.1.0
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4. Summary of Test Results

FCC Rules Description Of Test Result
§15.247(a)(2) 6dB bandwidth Pass
§15.247(b)(3) Max Peak output Power test Pass
§15.247(e) Power density Pass
§15.247(d) Band edge test Pass
§15.207 AC Pol\éver Cpnducted Pass
mission
§15.247(d), §15.209 Radiated Emission Pass
§15.247(d) Antenna Port Emission Pass
§15.247(b)&§15.203 Antenna Application Pass

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2ACWINP8KX filing to comply with
Section 15.247 of the FCC Part 15, Subpart C Rules.
The system is compliance with Subpart B is authorized under a DOC procedure

5. Test Methodology

According to its specifications, the EUT must comply with the requirements of the following
standards:

FCC 47 CFR Part 2, Subpart J

FCC 47 CFR Part 15, Subpart C

FCC KDB 558074 DTS D01 Meas. Guidance v05r02.

FCC KDB 662911 D01 Multiple Transmitter Output vO1

FCC KDB 662911 D02 MIMO With Cross Polarized Antenna V01

TRF No: FCC 15.247/A Page 9 of 83 Report No.: ES190719051E Ver.1.0
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6. Test Facility
Site Description

EMC Lab . Accredited by CNAS, 2016.10.24
The certificate is valid until 2022.10.28
The Laboratory has been assessed and proved to be
in compliance with CNAS-CL01:2006 (identical to
ISO/IEC 17025:2005)
The Certificate Registration Number is L2291.

Accredited by TUV Rheinland Shenzhen 2016.5.19
The Laboratory has been assessed according to the
requirements ISO/IEC 17025.

Accredited by FCC, August 03, 2017
Designation Number: CN1204
Test Firm Registration Number: 882943

Accredited by Industry Canada, November 24, 2015
The Certificate Registration Number is 4480A.

Accredited by A2LA, July 31, 2017
The Certificate Number is 4321.01.

EMTEK(SHENZHEN) CO., LTD.

Name of Firm : Bldg 69, Majialong Industry Zone, Nanshan District,
Shenzhen, Guangdong, China.

TRF No: FCC 15.247/A Page 10 of 83 Report No.: ES190719051E Ver.1.0



7. TEST SYSTEM UNCERTAINTY
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The following measurement uncertainty levels have been estimated for tests performed on the

apparatus:
Parameter Uncertainty

Radio Frequency +1x10%-5
Maximum Peak Output Power Test +1.0dB
Conducted Emissions Test +2.0dB
Radiated Emission Test +2.0dB
Power Density +2.0dB
Occupied Bandwidth Test +1.0dB
Band Edge Test +3dB
All emission, radiated +3dB
Antenna Port Emission +3dB
Temperature +0.5C
Humidity +3%

Measurement Uncertainty for a level of Confidence of 95%

TRF No: FCC 15.247/A
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8. Conducted Emissions Test

8.1 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 were complete.

8.2 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

L.I.S.N EUT

8.3 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL Last Cal. Due date
TYPE NUMBER NUMBER
Test Receiver | Rohde & Schwarz ESCS30 100018 05/23/2019 | 05/22/2020
L.I.S.N Rohde & Schwarz ENV216 100017 05/23/2019 | 05/22/2020
RF SL‘j"r']tifh'”g CDS RSU-M2 38401 | 05/23/2019 | 05/22/2020
Coaxial Cable CDS 79254 46107086 | 05/23/2019 | 05/22/2020

8.4 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.

8.5 Measurement Result
Conducted emission at both 120V & 240V is assessed, and emission at 120V represents

the worst case. All the modulation modes were tested the data of the worst mode (TX
802.11b 2462MHz) are recorded in the following pages and the others modulation

TRF No: FCC 15.247/A Page 12 of 83 Report No.: ES190719051E Ver.1.0
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methods do not exceed the limits. Please refer to following pages.

80.0 dBuV

A A

Limit1: —
Limit2: o

J U'I Mo \
FERTATLTS o] WAL
M gl it

peak

0.0
0.150 0.5 (MHz) 5 30.000
Site site #1 Phase: L1 Temperature: 25
Limit: (CE)FCC PART 15 B_QP Power: AC 120V/60Hz Humidity- 55 %
Mode: TX2462
Note:
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector ~ Comment
1 * 0.1500 4550 10.01 5551 66.00 -1049 QP
2 0.1500 2245  10.01 3246 56.00 -2354 AVG
3 0.1980 4188 10.03 5191 6369 -11.78 QP
4 0.1980 2559 1003 3562 5369 -18.07 AVG
5 0.2660 3649 1007 46.56 61.24 -14.68 QP
6 0.2660 18.33 10.07 2840 5124 2284 AVG
7 0.4020 3308 1013 4321 5781 -1460 QP
8 0.4020 1526 1013 2539 4781 2242  AVG
9 0.5300 2048 1018 3966 56.00 -16.34 QP
10 0.5300 14.80 10.18 24 98 46.00 -21.02 AVG
11 258260 2636 10.31 36 67 60.00 -23.33 QP
12 258260 18.00 10.31 28.31 50.00 -21.69 AVG
*Maximum data x:Over limit  l.over margin Comment: Factor build in receiver. Operator: Jason

TRF No: FCC 15.247/A

Page 13 of 83

Report No.: ES190719051E Ver.1.0



EMITEK

Access to the World

80.0 dBuV

Limit1: —_

Limit2:

V [\[/ | |“ﬂ1. LJ\ e _.-.a—‘-"““““"vj f‘m’ WHAVG
H \/ / 1‘.1'[ H.k.wwHf*‘ﬁ«_'ﬁf“ﬂ\.'-w‘f"‘ﬂ._fﬂh*,L‘,.,,w“_w? M.J.a..d,:,uhd.xw
0.0
0.150 0.5 (MHz) 5 30.000
Site site #1 Phase: N Temperature: 25
Limit: (CE)FCC PART 15 B_QP Power: AC 120V/60Hz Humidity: 55 %
Mode: TX2462
Note:
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector ~ Comment
1 0.1500 4546 10.01 5547 66.00 -1053 QP
2 0.1500 2183 1001 3184 56.00 -2416 AVG
3" 0.1940 4358 10.03 5361 6386 -1025 QP
4 0.1940 2338 1003 33.41 5386 -2045 AVG
5 0.2820 3474 1007 44 81 60.76 -1595 QP
6 0.2820 1656  10.07 26.63 5076 -2413  AVG
7 0.4020 3072 1013 40.85 5781 -1696 QP
8 0.4020 1743 1013 27 .56 4781 -2025 AVG
9 0.4980 2092 1018 40.10 56.03 -1593 QP
10 0.4980 1152 1018 21.70 46.03 -2433  AVG
11 0.5940 26.12  10.18 36.30 56.00 -19.70 QP
12 0.5940 1043 1018 2061 46.00 -2539 AVG
*Maximum data ¥:Over limit  L:over margin Comment: Factor build in receiver. Operator: Jason
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9. Radiated Emission Test

9.1 Measurement 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. Maximum procedure was performed on the six highest emissions to ensure EUT

compliance.

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

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

When spectrum scanned from 30MHz to 1GHz setting resolution bandwidth
120KHz and video bandwidth 300KHz:

EMI Test Receiver Setting
Attenuation Auto
RBW 120KHz
VBW 300KHz
Detector QP
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 3MHz:

EMI Test Receiver Setting
Attenuation Auto
RBW 1MHz
VBW 3MHz
Detector Peak
Trace Max hold

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 10Hz:

EMI Test Receiver Setting
Attenuation Auto
RBW 1MHZz
VBW 10HZz
Detector Peak
Trace Max hold

TRF No: FCC 15.247/A
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9.2 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

Access to the World

Turntable

EUT

Ground Plane

IO.8 m

Test
Receiver

T

Coaxial Cable

(B) Radiated Emission Test Set-Up, Frequency Below 1000MHz

Test
Receiver

Turntable

\

EUT

3m

0.8m

T

1m to 4m

|

Ground Plane

Coaxial Cable :

TRF No: FCC 15.247/A

Page 16 of 83

Report No.: ES190719051E Ver.1.0




EMITEK

Access to the World

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

3m |

Turntable

NI B —
I ' Test
1.5m Amplifier Receiver
[ |

9.3 Measurement Equipment Used

I

Item Equipment Manufacturer Model No. Serial No. Last Cal. Inf;ar:}al
1. Test Receiver Rohde & Schwarz ESCI 1166.5950.03 05/23/2019 1 Year
2. Bilog Antenna Schwarzbeck VULB9163 000141 05/23/2019 1 Year
3. Power Amplifier CDSs RSU-M352 818 05/23/2019 1 Year
4, Power Amplifier HP 8447F OPT H64 05/23/2019 1 Year
5. Color Monitor SUNSPO SP-140A N/A 05/23/2019 1 Year
6. Single Line Filter JIANLI XL-3 N/A 05/23/2019 1 Year
7. | Single Phase Power JIANLI DL-2X100B N/A 05/23/2019 | 1 Year
Line Filter
g. | °Fhase owerline JIANLI DL-4X1008B N/A 05/23/2019 | 1 Year
9. DC Power Filter JIANLI DL-2X50B N/A 05/23/2019 1 Year
10. Cable Schwarzbeck PLF-100 549489 05/23/2019 1 Year
11. Cable Rosenberger CIL02 A0783566 05/23/2019 1 Year
12. Cable Rosenberger RG 233/U 525178 05/23/2019 1 Year
13. Signal Analyzer Rohde & Schwarz FSV30 103040 05/23/2019 1 Year
14. Horn Antenna Schwarzbeck BBHA9120D 9120D-1272 05/23/2019 1 Year
15. Power Amplifier LUNAR EM LNA1G18-40 | J10100000081 05/23/2019 1 Year
16. Cable H+S CBL-26 N/A 05/23/2019 1 Year
17. Cable H+S CBL-26 N/A 05/23/2019 1 Year
18. Cable H+S CBL-26 N/A 05/23/2019 1 Year
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9.4 Radiated Emission Limit
The emissions from an intentional radiator shall not exceed the field strength levels
specified in the following table15.209(a):

EMITEK
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Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009-~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705-30.0 30 30
30~88 100 3
88216 150 3
216~960 200 3
Above 960 500 3
Restricted bands of operation
MHz MHz MHz GHz
0.090-0.110 1642 - 16.423 3999 -410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-7.75
4.125-4.128 255-25.67 1300 - 1427 8025-85
417725 -4.17775 37.5-38.25 1435-1626.5 90-92
420725 -420775 73-T7406 16455- 16465 93-95
6.215-6218 748-752 1660 - 1710 106-127
6.26775 - 626825 108-12194 17188 -17222 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 - 145
8.291 - 8.294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - 8.360 156.52475 - 156.52525 24835 - 2500 17.7-214
8.37625-8.38675 156.7-1569 2690 - 2900 22.01-23.12
8.41425-8341475 162.0125 - 167.17 3260 - 3267 23.6-240
12,29 -12.293 167.72-1732 3332 - 3339 31.2-318
1251975 - 12.52025 240 - 285 33458 - 3358 36.43 - 36.5
1257675 - 12.57725 322-3354 3600 - 4400 ™)

Remark 1. Emission level in dBuV/m=20 log (uV/m)

2. Measurement was performed at an antenna to the closed point of EUT

distance of meters.

3. Only spurious frequency is permitted to locate within the Restricted Bands
specified in provision of £ 15.205, and the emissions located in restricted

bands also comply with 15.209 limit.

TRF No: FCC 15.247/A
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9.5 Measurement Result

Below 30MHz:

EMITEK
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All the modulation modes were tested the data of the test mode are recorded in the
following pages.

Operation Mode: TX Mode Test Date : August 20, 2019
Frequency Range: 9KHz~30MHz Temperature : 28°C
Test Result: PASS Humidity : 60 %
Measured Distance:  3m Test By: Jason
Freq. Ant.Pol. Emission Level  Limit 3m Over
(MHz) H/V (dBuV/m) (dBuV/m) (dB)

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.

Below 1000MHz:

Radiated emission at both 120V & 240V is assessed, and emission at 120V represents
the worst case. All the modulation modes were tested the data of the worst mode (ANT 1:
TX 802.11b 2462MHz) are recorded in the following pages and the others modulation
methods do not exceed the limits.

Please refer to the following test plots:

TRF No: FCC 15.247/A
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80.0 dBuV/m

Margin: —_
70

60

. [

0 I g

I
e I
0 WW
20
10
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700 1000000
Site Chamber #1 Polarization:  Vertical Temperature: 26
Limit: (RE)FCC PART 15 B 3m Power: AC 120V/60Hz Humidity: 55 %
Mode: TX 2462
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment  Limit  Over Height Degree
MHz dBuv dB dBuv/m  dBuvim  dB Detector  cm degree Comment

1 * 309700 5315 -18.88 3427 40.00 -573 QF
2 32.9100 5258 -18.98 33.60 40.00 640 QP
3 54.2500 4723  -15.86 31.37 40.00 -8.63 QP
4 76.5600 5329 -2145 31.84 40.00 -8.16 QP
5
i}

210.4200 5069 -17.43 33.26 4350 -10.24 QP
974.7800 38.97 -0.09 38.88 5400 -15.12 QF

*Maximum data x:Over limit  l:over margin Operator: HUANG
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80.0 dBu¥Y/m

limit1: —_—
Margin: —_—
70
60
50
40
30 1
20 M
10
0.0
30.000 40 50 60 70 80 [MHz) 300 400 500 600 700  1000.000
Site Chamber #1 Polarization: Horizontal Temperature: 26
Limit: (RE)FCC PART 15 B 3m Power: AC 120V/60Hz Humidity: 55 %
Mode: TX 2462
Note:
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment  Limit  Over Height Degree
MHz dBuv dB dBuV/m  dBuV/m dB Detector cm degree  Comment
1 58.1300 4436 -16.75 2761 4000 -12.39 QP

2 85.2980 5035 -21.25 29.10 40.00 -1090 QP
3 212.3600 4915 -17.33 31.82 4350 -1168 QP
4 372.4100 4369 -11.65 32.04 46.00 -1396 QP
5
6

788.5400 39.27 -3.42 35.85 46.00 -10.15 QP
* 9456800 36.64 -0.61 36.03 46.00 -9.97 QP

*Maximum data x:Over limit  l:over margin Operator: HUANG
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Above 1000MHz:
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Operation Mode: 802.11b Lowest Test Date:  August 20, 2019
Test Voltage: AC 120V/60Hz Test by: Jason
Ant. Reading Correct Emission Limit .
Fred- | poi. | Level(dBuV/im) | Factor | Level(dBuVim) |3m(dBuv/m|Ma"9in(dB)
(MHz) | HIV PK AV dB PK AV PK [ AV PK AV
4824 V 93.56 | 74.26 -32.3 [ 61.26 | 4196 | 74 | 54 | -12.74 | -12.04
7236 V 97.15 | 77.14 -37.2 59.95 13994 | 74 [ 54| -14.05 | -14.06
9648 V 99.15 | 79.63 -39.8 [ 59.35 | 3983 | 74 | 54 | -14.65 | -14.17
12060 | V 98.33 | 79.62 -40.5 | 57.83 | 3912 | 74 | 54 | -16.17 | -14.88
14472 | V 98.34 | 78.59 -41.7 | 56.64 | 36.89 | 74 [ 54 | -17.36 | -17.11
16884 | V 97.24 | 78.15 -40 5724 | 3815 | 74 | 54| -16.76 | -15.85
4824 H 95.63 | 76.34 -31.6 | 64.03 | 4474 | 74 | 54 | -9.97 -9.26
7236 H 97.58 | 78.22 -35.5 [ 62.08 | 4272 | 74 | 54 | -11.92 | -11.28
9648 H 97.45 | 79.64 -38.3 | 59.15 | 4134 | 74 | 54 | -14.85 | -12.66
12060 H 98.59 | 78.52 -39 59.59 | 3952 | 74 [ 54| -14.41 | -14.48
14472 H | 100.35| 79.33 -42 58.35 | 37.33 | 74 | 54 | -15.65 | -16.67
16884 H 98.57 | 78.27 -39.3 | 59.27 | 3897 | 74 | 54 | -14.73 | -15.03
Operation Mode: 802.11b Middle Test Date:  August 20, 2019
Test Voltage: AC 120V/60Hz Test by: Jason
Freq. | Ant. Reading Correct Emission Limit Margin(dB)
Pol. | Level(dBuV/m) | Factor Level(dBuV/m) 3m(dBuV/m)
(MHz) | H/V PK AV dB PK AV PK AV PK AV
4874 V 95.56 | 75.95 | -32.3 63.26 43.65 74 54 |-10.74 | -10.35
7311 V 99.79 | 79.77 | -37.2 62.59 42.57 74 54 |[-11.41[-11.43
9688 V 102.14 | 81.98 | -39.8 62.34 42.18 74 54 |-11.66 | -11.82
12185 V 102.09| 81.78 | -40.5 61.59 41.28 74 54 | -12.41 | -12.72
14622 | V 102.29| 81.16 | -41 61.29 40.16 74 54 [-12.71] -13.84
17059 V 101.33 | 81.69 | -41.1 60.23 40.59 74 54 | -13.77 | -13.41
4874 H 9419 | 75.25 | -31.6 62.59 43.65 74 54 |-11.411 -10.35
7311 H 96.97 | 77.09 | -35.5 61.47 41.59 74 54 |-12.53 | -12.41
9688 H 98.88 | 78.87 | -38.3 60.58 40.57 74 54 |-13.42| -13.43
12185 H 99.13 | 79.52 | -39 60.13 40.52 74 54 [-13.87 | -13.48
14622 H 101.68 | 81.69 | -42 59.68 39.69 74 54 | -14.32 | -14.31
17059 H 99.84 | 78.98 [ -41.5 58.34 37.48 74 54 |-15.66 | -16.52
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Operation Mode: 802.11b Highest Test Date :  August 20, 2019
Test Voltage: AC 120V/60Hz Test by: Jason
Ant. Reading Correct Emission Limit

Freg. Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m) Over(dB)
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
4924 V 94.65 | 74.57 | -32.3 62.35 42.27 74 54 |[-11.65[ -11.73
7386 V 97.35 | 77.48 | -37.2 60.15 40.28 74 54 |[-13.85( -13.72
9848 V 100.28 | 80.42 | -39.8 60.48 40.62 74 54 1-13.52( -13.38
12310 V 100.13 | 80.11 | -40.5 59.63 39.61 74 54 |[-14.37| -14.39
14772 V 98.49 | 78.49 -41 57.49 37.49 74 54 |[-16.51| -16.51
17234 V 98.58 | 78.99 | -41.1 57.48 37.89 74 54 |[-16.52| -16.11
4924 H 93.71 [ 75.14 | -31.6 62.11 43.54 74 54 |[-11.89( -10.46
7386 H 98.09 | 76.07 | -35.5 62.59 40.57 74 54 |[-11.41| -13.43
9848 H 98.72 | 78.48 | -38.3 60.42 40.18 74 54 |[-13.58| -13.82
12310 H 99.19 | 79.13 -39 60.19 40.13 74 54 |[-13.81[ -13.87
14772 H 101.23 | 81.62 -42 59.23 39.62 74 54 |[-14.77| -14.38
17234 H 99.84 | 79.36 | -41.5 58.34 37.86 74 54 |[-15.66( -16.14

All emissions not reported were more than 20dB below the specified limit or in

the noise floor.

Note:

TRF No: FCC 15.247/A

(1) All Readings are Peak Value and AV.
(2) Emission Level= Reading Level+Probe Factor +Cable Loss.
(3) Data of measurement within this frequency range shown “ — " in the table

above means the reading of emissions are attenuated more than 20dB
below the permissible limits or the field strength is too small to be
measured.
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10. 6dB Bandwidth Test

10.1Measurement Procedure
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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.

1. 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.

10.2Test SET-UP (Block Diagram of Configuration)

EUT

Spectrum Analyzer

10.3Measurement Equipment Used

EQUIPMENT MFR MODEL SERIAL LAST CAL. CAL DUE.
TYPE NUMBER | NUMBER
Spectrum Analyzer | Agilent FSV30 [1321.3008K| 05/23/2019 | 05/22/2020
10.4Measurement Results
6 Bandwidth Test Data Chart:
Refer to attached data chart.
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Spectrum Detector: PK
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Test Date : August 20, 2019
Test By: Jason Temperature : 28°C
Humidity : 60%
IEEE 802.11b SISO Ant1
Channel Measurement level Required Limit Result
frequency (MHz) (KHz) (KHz)
2412 9783 >500
2437 10651 >500 Pass
2462 10072 >500
R =)
Ref Level 10.00 dBm @ RBW 100 kHz
Att 30 de SWT 38 ps & VBW 300 kHz Mode Auto FFT
@14F Max
; | D2[1] 0.21 dB
o déin 4'1_’I'I_d?n' ne{giﬂ‘u NTIEY Al J\““‘(ﬁ(‘{‘[ﬁ’}.ﬁf\,\a.\)\hﬂ\ Ji‘j?j’? d::
D2 EJ} gBm 2.4077740 GHz
-10 dBm u"M" - 'kr\
M o
-20 da#“; i
/#’JU \‘Ub
4o .
0 dBm
-40 dBm
-50 dBm
-60 dem
-70 dBm
-80 dBm
CF 2.412 GHz 691 pts Span 20.0 MHz
L JU Measuring... MRNMRAAED WG y
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Spectrum I
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(=]

Ref Level 10.00 dBm @ RBW 100 kHz

Att 30 dB  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D2[1] -0.13 dB
D1 4.620 dBm 10.6510 MHz
0 dém T P iV M1 b2 -2.70 dBm
02 -2.620 dfm . 2.4319350 GHz
P [
-10 dB o
Hrwjm m\ﬁ
-20 dBg™ \
40 dém
-50 dém
-60 dem
-70 dBm
-80 dém
CF 2.437 GHz 691 pts Span 20.0 MHz
S —
:T | Measuring...  EERNRRRNN WG 4

Spectrum I

Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30dB  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
M1[1] -2.28 dBm
D1 4.000 dBnr 2.4565880 GHz
o dem - 1) S— g sl PR M\B;WMUE 0.11 dB
D2 -9.nua‘3erf.« i M‘“”"\f 10.0720 MHz
-10 dBm acal W

20 dﬂ"ﬂj‘.w

T

LY

-40 dBm

-50 dBm

-60 dem

=70 dBm

-80 dBm

CF 2.462 GHz 691 pts Span 20.0 MHz

i T T J
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IEEE 802.11b SISO Ant2

Channel Measurement level Required Limit Result
frequency (MHz) (KHz) (KHz)
2412 10680 >500
2437 11027 >500 Pass
2462 9754 >500
Spectrum [@]
Ref Level 10,00 dem @ RBW 100 kHz
Att 30 de SWT 38 ps & VBW 300 kHz Mode Auto FFT
@14P Max
: D2[1] 0.53 dB
- sl Ij‘!jn: et M| )\*’“%W . IU.'.(;?? bt
D2 -2.790 EI!rr."N\ ‘ “"“”‘L« 2.4069350 GH2
I\IMHJ L
-10 dBm \,J‘JW o .‘,\\ﬂh
20 d}"{l}""‘f M\\l
A
"% \\
| 0 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
-80 dBm
CF 2.412 GHz Span 20.0 MHz
L Measuring...  [JERRRRERN G //:
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Spectrum I
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Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 dB  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D2[1] 0.41 dB
D1 4.510 dBnv 11.0270 MHz
0dem | s ihph T L adatial M1F1 b2 -3.18 dBm
D2 -2.510vdBm 3 2.4315590 GHz
o "
10 d8 V}J\,.r L’\"\n
-40 dBm
-50 dem
-60 dém
-70 dBm
-80 dém
CF 2.437 GHz 691 pts Span 20.0 MHz

J{

| Measuring...

Spectrum I

Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 dB SWT 38 ps & VYBW 300 kHz Mode Auto FFT
@ 14P Max
D2[1] -0.30 dB
D1 3.880 dBnr 9.7540 MHz
0 dem | 2 dr‘& pW, A shach i Al J‘MWM AD2 -2.05 dBm
D2 -2.120 d8my L &
_\y‘JV ‘M\"A\N 2.4569930 GHz
-10 dB M W
Y W\”"\n
“\\
m
-40 dBm
-50 dBm
-60 dBm
=70 dBm
-80 dBm
CF 2.462 GHz 691 pts Span 20.0 MHz
i | Measuring.. WARLALALD W0 y.
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IEEE 802.11g SISO Ant1

Channel Measurement level Required Limit Result
frequency (MHz) (KHz) (KHz)

2412 16324 >500

2437 16295 >500 Pass

2462 16266 >500

Spectrum I né'

Ref Level 10.00 dBm @ RBW 100 kHz
Att 30dB SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D2[1] 0.31 dB
16.3240 MHz
o-dbm D1 -0.060 dBm WM -6.09 dBm
il P/ AR, : :
¥ s Lm“ A At s f""\!\ A 2038380 GHz
w702 -6.060 dBrv || T YWV ﬂ
-10 d:...J ; \\‘
-20 der N\,\
-40 dBm
-50 dBm
-60 dem
-70 dBm
-80 dBm
CF 2.412 GHz 691 pts Span 20.0 MHz
— ——

J’ Measuring... LUNLRCCED WG

|
J

Spectrum I

B \

Ref Level 10.00 dBm @ RBW 100 kHz
Att 30 de SWT 38 ps & VBW 300 kHz Mode Auto FFT
@ 1AP Max

D2[1] 0.02 dB
16.2950 MHz

1 -0,310 dBm M1[1]- _ _— _-6.49 dBm
M I WA h 2:4288670 GH

f ArD2 8310 cIE\rrTV\JI wwwl. ;'PJM WLPWW\MAW “..f'w"%? ;
-10 dBém

-20 ds.J \\n
e =

-60 dém

-70 dBm

-80 dBm

CF 2.437 GHz 691 pts Span 20.0 MHz
i

J1 | Measuring...  EERNRRRNN WG

N\
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Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30d8  SWT 38 ps @ VBW 300 kHz  Mode Auta FFT
@ 1AP Max
p2[1] 0.03 dB
16.2660 MHz
ods M1[1] -6.48 dBm)
D1 -0.590 dBm
M3 "\AW FMM{\’MW 5
Wl Kmn, Lk AN M A 24599380 GHz
(Y P2 -6.590 dBm 7 LAARRAA ]
10 db
| \‘\
-20 ‘ri:';/.y’ v
43 dom
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.462 GHz 691 pts Span 20.0 MHz

—
L
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IEEE 802.11g SISO Ant2

Channel Measurement level Required Limit Result
frequency (MHz) (KHz) (KHz)
2412 16324 >500
2437 16324 >500 Pass
2462 16266 >500

Spectrum I

(=]

M3
L ]

Ref Level 10.00 dBm @ RBW 100 kHz
Att 30 dB  SWT 38 ps @ VBW 300 kHz Mode Auto FFT
@ 1AP Max
D2[1] 0.09 dB
16.3240 MHz
0-dp D1 -0.350 dBm -6.48 dBm

L

i A A WA

-10 dBém

.
YR~ L':L -6.350 dBrmr

F&meﬂw

2p4038380 GHz
o s
o

1

-20 d(‘;—'/

.

"

",

-40 dBm

-50 dBm

-60 dém

-70 dBm

-80 dBm

CF 2.412 GHz

691 pts

Span 20.0 MHz

m

L

J

Measuring... WNALLALED WG

Spectrum I

B \

Ref Level 10.00 dBm @ RBW 100 kHz
Att 30 dB  SWT 38 ps @ VBW 300 kHz Mode Auto FFT
@ 1AP Max
D2[1] 0.02 dB
16.3240 MHz
8-d8 D1 -0.300 dem M1[1] - -6.41 dBm
o S MM
T PO YT TP [ e A R
-10 dBm

-20 dB j

3

-40 dBm

-50 dBm

-60 dém

-70 dBm

-80 dBm

CF 2.437 GHz

691 pts

Span 20.0 MHz

m

L

J Measuring...

N\
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Spectrum I né'

Ref Level 10.00 dBm @ RBW 100 kHz
Att 30 de SWT 38 ps & VBW 300 kHz Mode Auto FFT
@ 1AP Max

p2[1] -0.11 dB
16.2660 MHz

D1 -0.570 dBm M1[1] -6.32 dBm
M3 [ kWMMM (\NW\A . 24538380 GHz
?thaaz -6.570 dBm T —il S

-10 dB -

ol |
e 5,

-40 dBm

o.ds

=

-50 dBm

-60 dém

-70 dBm

-80 dBm

CF 2.462 GHz 691 pts Span 20.0 MHz
P ———

—
J1 | Measuring...  @RANNRNND WG y

TRF No: FCC 15.247/A Page 32 of 83 Report No.: ES190719051E Ver.1.0



EMITEK

Access to the World

IEEE 802.11n(HT20) MIMO
Channel Measurement level Required Limit
frequency (KHz) q (KHz) Result
(MHz) Ant1 Ant2
2412 15745 15745 >500
2437 15774 15774 >500 Pass
2462 16266 15948 >500
Ant1
Spectrum I [%]
Ref Level 10.00 dém @ RBW 100 kHz
Att 30 dB SWT 38 ps & VBW 300 kHz Mode Auto FFT
@14F Max
M1[1] -5.29 dBm
2.4044460 GHz
O-dBm—T10 1. -0.280 dBm D2[1 - -1.29 dB
O TR [TV i Jf" o, SR N
T 6.280 dBm n AL
-20 dBg- \\
b s \"ul
r"ffD dBm =
=40 dBm
-50 dem
-60 dém
-70 dém
-80 dém
CF 2.412 GHz 691 pts Span 20.0 MHz |
L JU T ) Y,
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Ref Level 10.00 dBm @ RBW 100 kHz

Att 30 dB  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
p2[1] 0.34 dB
15.7740 MHz
8-d8 D1 -0.270 dBm o M1[3] -6.79 dBm
M1 ol a. A Ny \;J\MJ‘\ 224284170 GHz
ﬁm’["\(.:»::u -6.270 dBm tf AN “'\-'\.ﬁvﬂ e
-10 dB \\
0 dBm V\M
-40 dBm
-50 dBm
-60 dBm
=70 dBm
-80 dBm
CF 2.437 GHz 691 pts Span 20.0 MHz

J{

S——
| Measuring...  @RANNRNND WG

Spectrum I

Ref Level 10.00 dBm @ RBW 100 kHz

Att 30 dB  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D2[1] 0.04 dB
16.2660 MHz
G-dB D1 -0.540 riam M1[1] -6.77 dBm
M 0l aad MM 2,4538670 GHz
F’ﬂJh\f'Dz‘ -6.540 dBmy ] AT} anuﬂu. Z
-10 dBm \'\
_QUI—S/%E[(J -
u‘-‘{n dBm \\\\\
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.462 GHz 691 pts Span 20.0 MHz
1'[ ]

| Measuring...
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Spectrum ':'V:;'
Ref Level 10.00 dBm @ RBW 100 kHz
Att 30de  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
p2[1] -1.05 dB
15.7450 MHz
o-de _0~an M1[1] -5.29 dBm
01, -0.290 dBm ,J“MM" h*"f\/\f\.r‘\m\}'\w
Y TP [PV S w By o e0 ar:
nNVlL "u ol T |l JI b #
-10 dB x\
-20 dB \'\I\,\,
A;cz... \
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.412 GHz 691 pts Span 20.0 MHz
—
i | Measuring... WRANMAAND WA /'
Spectrum ':'V:;'I
Ref Level 10.00 dBm @ RBW 100 kHz
Att 30 de SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
p2[1] 0.49 dB
15.7740 MHz
o-de D1 -0.250 dBn www -6.81 dBm
% e 2o AN | P AN, A 2RZEA170 OH2
ARTiPE, 625 v 1l u A
-10 dBm \\
-20 dB
0 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.437 GHz 691 pts Span 20.0 MHz
]
i | Measuring...  ERANMNNLD WO )
J Z
TRF No: FCC 15.247/A Page 35 of 83 Report No.: ES190719051E Ver.1.0



EMITEK

Access to the World

Spectrum I né'

Ref Level 10.00 dBm @ RBW 100 kHz
Att 30dB SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D2[1] 0.37 dB
15.9480 MHz
o.de D1 -0.560 dBm M1[1] -6.86 dBm)|
M3 : ol F/V‘LMP,,JL/ 2 4538380 GHz
rruh\,r D2 -g.‘lﬁcﬁg dgwww M'I, ] MMMI“ At n:i;-'rl
-10 de

\

-40 dBm
50 dBm
60 dem
-70 dBm
80 dBm
CF 2.462 GHz 691 pts Span 20.0 MHz |
i | Measuring...  GNANNNNLD WO 7
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IEEE 802.11n (HT40) MIMO
Channel Measurement level Required Limit
frequency (KHz) q (KHz) Result
(MHz) Ant1 Ant2
2422 35311 33806 >500
2437 35311 35022 >500 Pass
2452 35080 35080 >500
Ant1

Spectrum [%]

Ref Level 10.00 dém & RBW 100 kHz

Att 30 dB SWT 56.9 ps & VBW 300 kHz Mode Auto FFT

@14F Max

D2[1] 0.14 dB
35.3110 MHz

sl 3.180 dBm— g - : *.»u|_|.] 2 4u-;:a:jﬁud;:-ri:

I R AT Y . I S R TS Y TR P

%ﬁ gy e e ]f[ ﬂa@w;

-20 dBm |

=40 dBm

<50 dBm

-60 dém

=70 dBm

-80 dém

CF 2.422 GHz 691 pts Span 40.0 MHz |

L JU Measuring... QRANANALD WG y.
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Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 de SWT 56.9 ps = VBW 300 kHz Mode Auto FFT
@ 1AP Max
D2[1] -0.10 dB
35.3110 MHz
0 dBm M1[1] -9.65 dBm

M1

D1 -3.260 dBm

ﬁlﬁnf _9.260 dBm L
Erm il

T

2.4194600 GHz

Y T T

-40 dBm

-50 dBm

-60 dém

-70 dBm

-80 dBm

CF 2.437 GHz

691 pts

Span 40.0 MHz

J{

S——
| Measuring...  EERNRRRNN WG 4

Spectrum I

Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 dB SWT 56.9 ps & YBW 300 kHz Mode Auto FFT
@ 1AP Max
D2[1] 0.46 dB
35.0800 MHz
0 dBm M1[1] -9.31 dBm
D1 -3.240 dBm 2.4344600 GHz
mﬁ p2 -9.240 dBr A L"WHMWM MM -
-20 dem IJ
-3 dém
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.452 GHz 691 pts Span 40.0 MHz
I
:T | Measuring...  EERNRRRNN WG y
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Ant2

(=]

Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 de SWT 56.9 ps = VBW 300 kHz Mode Auto FFT
@ 14P Max
M1[1] -8.51 dBm
2.4057340 GHz
0 dBm D2[1] 0.69 dB

v ovuguy

—1D1 -3.200 dBém

| .
D2 -0.200 daw.\&n!

o

33.8060 MHz

Putehe ]

J

-40 dBm

-50 dBm

-60 dém

-70 dBm

-80 dBm

CF 2.422 GHz 691 pts Span 40.0 MHz
]
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Spectrum I n;?l
Ref Level 10.00 dBm @& RBW 100 kHz
Att 30 dB SWT 56.9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D2[1] 1.28 dB
35.0220 MHz
0 deém M1[1] -9.56 dBm

N,JWD.:L‘«JP;

D1 -3.390 dem

.
) 390 d_BmaL

T

2.4195180 GHz
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)
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Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 de SWT 56.9 ps = VBW 300 kHz Mode Auto FFT
@ 1AP Max
D2[1] 0.49 dB
35.0800 MHz
0 dBm M1[1] -9.31 dBm

D1 -3.250 dBm

b Sooafodeirloboany | phedal ]

il

2.4344600 GHz

=k=n2_ 9 250 dg'mmﬁ"

-40 dBm

-50 dBm

-60 dém

-70 dBm

-80 dBm
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—
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11.DUTY CYCLE

11.1Applicable Standard

According to KDB 558074)6)b), issued April 2, 2019

11.2Measurement Procedure
The transmitter output is connected to the Spectrum Analyzer. We tested
according to the zero-span measurement method, 6.0)b) in KDB 558074

The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously. The
EUT was operating in controlled its channel. Use the following spectrum analyzer
settings: Span = Zero Span

RBW = 1MHz

VBW = 3MHz

Number of points in Sweep >100

Detector function = peak

Trace = Clear write Measure Ttotal and Ton

Calculate Duty Cycle = Ton/ T tota

11.3Test SET-UP (Block Diagram of Configuration)

EUT Spectrum Analyzer

11.4Measurement Results

Mode Channel| Ton | Tiwta |Duty Cycle| Duty Cycle
Factor (dB)
802.11b 1 -- -- 100% 0
802.11g 1 -- -- 100% 0
802.11n HT20 1 -- -- 100% 0
802.11n HT40 3 -- -- 100% 0

Note: All the modulation modes were tested, the data of the worst mode are described in the following table.
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Ref Level 21.00 dBm

Offset 1.00 dB & RBW 1 MHz

Att 40 dB & SWT 10 ms & VBW 3 MHz

@ 1Pk Clrw

10 dpm

PO = PR | B0 [ RERRRE | 1 DR A

0 dém

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBém

-70 dBém

CF 2.412000000 GHz

691 pts

Jl

I

| Measuring...  WHENNNCHEN 00

Spectrum I

Test Mode: |IEEE 802.11g

1.0 ms/

Ref Level 21.00 dBm

Offset 1.00 dB & RBW 1 MHz

Att 40 dB & SWT 10 ms & VBW 3 MHz

@ 1Pk Clrw

10 dBm

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBém

-70 dBém

CF 2.412000000 GHz
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Ref Level 21.00 dBm Offset 1,00 dé & RBW 1 MHz

40 dB & SWT 10 ms & VBW 3 MHz

@ 1Pk Clrw

10 dBm

0 dém

-10 dBém

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBém

-70 dBém
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:.[ | Measuring... WARNNNNNN WG

Att

Test Mode: IEEE 802.11 n(HT40)

Spectrum I

1.0 ms/

4

Ref Level 21.00 dBm Offset 1,00 dé & RBW 1 MHz

40 dB & SWT 10 ms & VBW 3 MHz

@ 1Pk Clrw
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0 dem
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12.Maximum Peak Output Power Test

12.5Measurement 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 testing follows FCC public Notice DA 00-705 Measurement Guidelines.

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)

12.6Test SET-UP (Block Diagram of Configuration)

EUT Power meter

—
10dB ATTENUATION

12.7Measurement Equipment Used

EQUIPMENT MODEL SERIAL LAST CAL. | CAL DUE.
TYPE NUMBER | NUMBER

Power meter ML2495A | 0824006 05/23/2019 |05/22/2020
Power sensor | MA2411B | 0738172 05/23/2019 [05/22/2020

12.8Peak Power output limit

The maximum peak conducted output power of the intentional radiator for systems
using digital modulation in the 2400 - 2483.5 MHz bands shall not exceed: 1 Watt
(30dBm).
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Spectrum Detector: PK Test Date : August 20, 2019
Test By: Jason Temperature : 28°C
Test Result: PASS Humidity : 60%
Operation | Channel Channel Measurement Level Limit
Mode Number | Frequency (dBm) (dBm) | Verdict
(MHz) Ant1 Ant2 Sum
1 2412 16.09 | 15.80 -- 30 PASS
802.11b 6 2437 15.60 | 14.70 -- 30 PASS
11 2462 15.94 | 15.89 -- 30 PASS
1 2412 11.28 | 11.47 -- 30 PASS
802.11g 6 2437 11.35 | 11.08 -- 30 PASS
11 2462 11.26 | 11.05 - 30 PASS
802.11n 1 2412 11.31 | 11.16 | 14.25 30 PASS
(HTéO) 6 2437 11.35 | 11.48 | 1443 30 PASS
11 2462 10.83 | 11.04 | 13.95 30 PASS
802.11n 3 2422 9.41 9.53 12.48 30 PASS
(Hf40) 6 2437 10.70 | 10.93 | 13.83 30 PASS
9 2452 9.82 9.94 12.89 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: 1.21dBi, Antenna 2 Gain: 1.21dBi. 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=1.21+10log(2)=4.22dBi.
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13.Band Edge Test

13.1Measurement Procedure

For Conducted Test

1.

W

The testing follows FCC KDB Publication No. 558074 DTS D01 Meas. Guidance
v05r02.

The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured
in any 100 kHz bandwidth outside of the authorized frequency band shall be
attenuated by at least 20 dB relative to the maximum in-band peak PSD level in 100
kHz when maximum peak conducted output power procedure is used. Measure and
record the results in the test report.

The RF fundamental frequency should be excluded against the limit line in the
operating frequency band.

For Radiated emission Test

7.

. The testing follows FCC KDB Publication No. 558074 DTS D01 Meas. 1. Guidance

v05r02.

The EUT was arranged to its worst case and then tune the antenna tower (from 1 m
to 4 m) and turntable (from O degree to 360 degrees) to find the maximum reading. A
pre-amp and a high pass filter are used for the test in order to get better signal level.
The EUT was placed on a turntable with 0.8 meter above ground.

The EUT was set 3 meters from the interference receiving antenna, which was
mounted on the top of a variable height antenna tower.

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor =
Level.

For measurement below 1GHz, If the emission level of the EUT measured by the
peak detector is 3 dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the
quasi-peak detector and reported.

Repeat above procedures until all frequency measured were complete.

When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 3MHz.

EMI Test Receiver Setting
Attenuation Auto
RBW 1MHZz
VBW 3MHz
Detector Peak
Trace Max hold
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When spectrum scanned above 1GHz setting resolution bandwidth 1MHz, video

bandwidth 10Hz.

EMI Test Receiver Setting
Attenuation Auto
RBW 1MHZz
VBW 10HZz
Detector Peak
Trace Max hold

13.2Test SET-UP (Block Diagram of Configuration)
EUT

Spectrum Analyzer

13.3Measurement Equipment Used

EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent FSV30 |1321.3008K | 05/23/2019 | 05/22/2020
13.4Measurement Results
1. Conducted Test
Test Mode: IEEE 802.11b SISO Ant1
Spectrum I [@
Ref Level 10.00 dBm & RBW 100 kHz
Att 30 dB  SWT 113.8 ps & VBW 300 kHz  Mode Auto FFT
@14F Max
D3| 44.85 dB
. Y i ¥ -13.890 MHz
ﬂ‘-m ) -'!‘.:'H% d_':"llll
i ?,/ . 2.412300 GHz
-20 dBm r{f \
-30 dém
-40 dBm L .'I( \
i 7
-50 dBm i e
 rrammmiceieidsn L vl pbietppe? M\/‘“WWHW
-70 dBm
-80 dem
CF 2.4 GHz 691 pts Span 100.0 MHz
Marker
Type | Ref ] Trc | X-value | Y-value | Function | Function Result |
M1 1 2.4123 GHz 4.38 dBm |
D2 M1l 1 -12.3 MHz -48.42 dB |
D3, M1 1 -13.89 MHz -44.85 dB

N
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Spectrum I né'

Ref Level 10.00 dBm & RBW 100 kHz
Att 30 de SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
@ 1AP Max
pa[1] 58.69 dB
Mml 35.020 MHz
0 dBm i *

rw‘ '\IN mM1i[1] 4.23 dBm
2.462370 GHz

-10 dBm rr \4\

-20 dBm \l

-30 dBm {{ \

-40 dBm \ﬂ \‘

-50 dBm—j %

ad
¥

3 M BT R Dl s
-70 dBm
=80 dBm
CF 2.4835 GHz 691 pts Span 100.0 MHz
(Marker |
| Type | Ref | Tr[:l X-value | Y-value | Function | Function Result |:
M1 | 1 2.46237 GHz 4.23 dBm |
D2 Mi| 1} 21.13 MHz | -64.18 dB |
D3, M1, 1 35.02 MHz -58.69 dB | | |
—_—
-7
L il | Measuring...  @RANNANAD WG y

Test Mode: |IEEE 802.11b SISO Ant2

Spectrum I né' I

Ref Level 10.00 dBm & RBW 100 kHz
Att 30 dB  SWT 113.8 ps & VBW 300 kHz  Mode Auto FFT
@ 1AP Max

4.36 dBm
2.412300 GHz
-48.15 dB
12.300 MHz

0 dém

-10 dBm

-20 dBm

-30 dém

-40 dBm

-50 dBm

ml A Al v-""'"

-70 dBm
=80 dBm
CF 2.4 GHz 691 pts Span 100.0 MHz
(Marker |
| Type | Ref | Tr[:l X-value | Y-value | Function | Function Result |:
I M1 | 1 2.4123 GHz 4.36 dBmn |
D2 Mi| 1| -12.3 MHz | -48.15 dB |
D3 M1 1 -13.89 MHz -45.05 dB | | |
—_—
-7
L il | Measuring...  WRAANACED WG y
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Spectrum I né'
Ref Level 10.00 dBm & RBW 100 kHz
Att 30 de SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
@ 1AP Max
pa[1] 58.83 dB
!Hl Jﬂ} 36.180 MHz
0 dgm ¥ M1[1] 4.23 dBm
2.462370 GHz
-10 dBm rr }L‘.
-20 dBm Ll
-30 dém f[{ \
-40 dBm M \
-50 dém lw\,k T
FPTTP TP MI.MW N .
4 e LB aaas LA Wl T T e T
-70 dBm
-80 dBm
CF 2.4835 GHz 691 pts Span 100.0 MHz
(Marker |
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |:
M1 |1 2.46237 GHz 4.23 dBm |
D2 M1 1 21,13 MHz | -64.72 dB |
03| mil 1 36,18 MHz -58.83 de | |
"

L ll

| Measuring...  @RANNANAD WG

Test Mode: |IEEE 802.11g SISO Ant1

Spectrum I né'l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30 dE  SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D3[1] 42.47 dB
M1 -14.910 MHz
0 dém 0.03 dBm
2.413170 GHz
-10 dBm
-20 dBm
-30 dém
-40 dBm ‘.'m', "
-50 dém bt %‘;ﬁm“‘ T e G
EE s e Vi et
-70 dBm
-80 dBm
CF 2.4 GHz 691 pts Span 100.0 MHz
(Marker |
; Type | Ref | Tr[:l X-value | Y-value | Function | Function Result |:
M1 |1 2.41317 GHz 0.03 dBm |
D2 M1 1 -13.31 MHz | -45.72 dB |
D3 M1 1 -14.91 MHz -42.47 dB | | |
m
L il | Measuring...  EERRRRRNN WG y
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Spectrum I né'
Ref Level 10.00 dBm & RBW 100 kHz
Att 30 dB  SWT 113.8 ps @ VBW 300 kHz Mode Auto FFT
@ 1AP Max
D3[1] 51.99 dB
M1 33.860 MHz
0 dgm M1[1] -0.46 dBm
2.460630 GHz
-10 dBm ‘
-20 dBm \
-30 dém [ \
-40 dBm \‘
Wivie ot e Ay
-60 dam . R SUE R R e
-70 dBm
-80 dBm
CF 2.4835 GHz 691 pts Span 100.0 MHz
(Marker |
| Type | Ref | Tr[:l X-value | Y-value | Function | Function Result |:
M1 |1 2.46063 GHz -0.45 dém |
D2 M1 1 22,87 MHz | -55.00 dB |
D3, M1 1 33.86 MHz -51.99 dB | )
"

L ll

| Measuring...  WRAANACED WG

Test Mode: IEEE 802.11g SISO Ant2

Spectrum I né'l
Ref Level 10.00 dBm & RBW 100 kHz
Att 30 dE  SWT 113.8 ps @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
-'\'Il.[lJ 0.06 dBm
M1 2.413170 GHz
0 dem WW‘H -46.25 dB
13.310 MHz
-10 dBm / ¥
-20 dBm / \
-30 dém j— L
-40 dBm - gl
T by,
50 dBm w ""‘awquw‘ ;
bbby et e 49
-70 dBm
-80 dBm
CF 2.4 GHz 691 pts Span 100.0 MHz
(Marker |
; Type | Ref | Trc | X-value | Y-value | Function | Function Result |:
I m1 |1 2.41317 GHz 0.06 dBrm |
D2 M1 1 -13.31 MHz | -46.25 dB |
D3 M1 1 -15.05 MHz -43.34 dB | | |
I i | Measuring...  WRANMANLD WO y
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Ref Level 10.00 dém @ RBW 100 kHz
Att 30d8  SWT 113.8 ys @ VBW 300 kHz  Mode Auto FFT
@ 1AP Max
D3[1] 52.60 dB
M1 31.400 MHz
0 dgm M1[1] -0.61 dBm
M 2.460630 GHz
-10 dBm i \
-20 dem \
-30 dBm fH \
-40 dBm

Ww el

1W”‘*MW L

-60 dBm e e
-70 dBm
=80 dBm
CF 2.4835 GHz 691 pts Span 100.0 MHz
(Marker |
| Type | Ref | Tr[:l X-value | Y-value | Function | Function Result |:
M1 | 1 2.46063 GHz -0.61 dBm |
D2 Mi| 1} 22.87 MHz | -55.51 dB |
D3| M1 1 31.4 MHz -52.60 dB | | ]
—_—
-7
L il | Measuring...  @RANNANAD WG y

Att

Spectrum I

Test Mode: IEEE 802.11n(HT20) MIMO

&)

Ref Level 10.00 dBm & RBW 100 kHz

30d8  SWT 113.8 ps & VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

0 dém

Da[1] 41.82 dB
M1 -16.210 MHz

-10 dBm

i -0.08 dBm
rHJM 2.413170 GHz

-20 dBm

-30 dém

-40 dBm

-50 dBm

5
/
J

Yoad T A ST
“%fé’&‘?:)““}"“w e e

-70 dBm

-80 dBm

CF 2.4 GHz

691 pts Span 100.0 MHz

(Marker

| _Type | Ref | Trc|

X-value | Y-value | Function | Function Result |:

M1/ _
D2| Mi
D3| M1

1

1

1

2.41317 GHz -0.08 dBm |
-13.31 MHz | -45.77 dB |
-16.21 MHz -41.82 dB |

-7

L ll

- —_— e
| Measuring...  @RANNANAD WG Vi
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(=]

Att

Ref Level 10.00 dBm
30 de

& RBW 100 kHz
SWT 113.8 ps & VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

0 dém

ML

D3[1]

-10 dBm

e

M1[1]

50.48 dB
23.730 MHz
-0.48 dBm
2.463240 GHz

-20 dBm

-30 dém

-40 dBm

\ J{

Spectrum

Test Mode: IEEE 802.11n(HT40) MIMO

| Measuring...  @RANNANAD WG

ety s
" 4 L 3 gt
-60 dBm e

-70 dBm

=80 dBm

CF 2.4835 GHz 691 pts Span 100.0 MHz
(Marker |
|_Type | Ref | Tr[:l X-value | Y-value | Function | Function Result |
I M1 | 1 2.46324 GHz | -0.48 dBmn |
I D2 Mi| 1| 20.26 MHz | -56.40 dB |
| D3 w1 1 23,73 MHz -50.48 de |

&)

Ref Level 10.00 dBm

@ RBW 100 kHz

Att 30 dB SWT 113.8 ps & VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
D3[1] 36.13 dB
1 -26.340 MHz
0 dBm M1[1] rw\I;LM -3.32 dBm
o i Mj?&?ﬁn GHz
]W U
-20 dBm j \
-30 dém Jj’ \\‘
-40 dBm uﬂ“,:,"..."

-50 dBm

i@thﬂ

WWWWP

-70 dBm

=80 dBm

CF 2.4 GHz 691 pts Span 100.0 MHz
(Marker |
|_Type | Ref | Trc | X-value | Y-value | Function | Function Result |
I M1 | 1 2.42576 GHz | -3.32 dBm |
I D2 Mi| 1} -25.76 MHz | -46.48 dB |
| D3, M1, 1 -26.34 MHz -36.13 dB | |

i | Measuring...  WUARRANED WG

. 4 %
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Spectrum I né'

Ref Level 10.00 dBm & RBW 100 kHz
Att 30 de SWT 113.8 ps & VBW 300 kHz Mode Auto FFT
@ 1Pk Max
Da[1] 40.06 dB
i1 29.960 MHz
0 dBm

M1[1] -3.31 dBm
- M FJJ‘LL,LW » 2.455710 GHz
o | |

-30 dém ]

-40 dBm r\ |

-50 dBm:
W%dwk%
60dB My Y
B T oA,
-70 dBm
=80 dBm
CF 2.4835 GHz 691 pts Span 100.0 MHz
(Marker |
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 | 1 2.45571 GHz -3.31 dBm |
D2 Mi| 1} 27.79 MHz | -45.29 dB |
D3, M1, 1 29,96 MHz -40.06 dB | | |
-~ —_—
L il | Measuring...  @RANNANAD WG y
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2. Radiated emission Test
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Spectrum Detector: PK/AV Test Date : August 20, 2019
Test By: Jason Temperature : 28 C
Humidity : 65 %
IEEE 802. 11b SISO Antl
Freq Ant. Reading Correct Emission Limit Margin(dB)
" | Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
<2400 | H 86.55 | 67.78 | -26.3 | 60.25 | 4148 | 74 | 54 | -13.75 | -12.52
<2400 | V 86.47 | 66.45 | -26.1 60.37 | 4035 | 74 | 54| -13.63 | -13.65
>2483.5 H 87.89 | 67.58 | -26.3 | 6159 | 4128 | 74 | 54 | -12.41 | -12.72
>2483.5( V 85.73 | 65.72 | -26.1 59.63 | 3962 | 74 | 54 | -14.37 | -14.38
IEEE 802. 11b SISO Ant2
Freq Ant. Reading Correct Emission Limit Margin(dB)
" | Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
<2400 | H 86.64 | 69.86 | -26.3 | 60.34 | 43.56 | 74 | 54 | -13.66 | -10.44
<2400 | V 86.38 | 66.44 | -26.1 60.28 | 40.34 | 74 | 54 | -13.72 | -13.66
>2483.5 H 87.89 | 67.87 | -26.3 | 6159 | 4157 | 74 | 54 | -12.41 | -12.43
>2483.5 V 86.69 | 66.26 | -26.1 60.59 | 4016 | 74 | 54 | -13.41 | -13.84
IEEE 802. 11g SISO Antl
Freq Ant. Reading Correct Emission Limit Margin(dB)
" | Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
<2400 | H 89.64 | 7047 | -26.3 | 63.34 | 4417 | 74 | 54 | -10.66 | -9.83
<2400 | V 87.39 | 66.33 | -26.1 61.29 | 4023 | 74 | 54 | -12.71 | -13.77
>2483.5 H 88.86 | 68.67 | -26.3 | 62.56 | 42.37 | 74 | 54 | -11.44 | -11.63
>2483.5 V 87.33 | 67.77 | -26.1 61.23 | 4167 | 74 | 54 | -12.77 | -12.33
IEEE 802. 11g SISO Ant2
Freq Ant. Reading Correct Emission Limit Margin(dB)
" | Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
<2400 | H 87.65 | 68.64 | -26.3 | 61.35 | 4234 | 74 | 54 | -12.65 | -11.66
<2400 | V 86.69 | 67.68 | -26.1 60.59 | 4158 | 74 | 54 | -13.41 | -12.42
>2483.5 H 88.99 | 6856 | -26.3 | 62.69 | 4226 | 74 | 54 | -11.31 | -11.74
>2483.5 V 87.47 | 67.69 | -26.1 61.37 | 4159 | 74 | 54 | -12.63 | -12.41
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IEEE 802. 11n (HT20) MIMO

Freq Ant. Reading Correct Emission Limit Margin(dB)
" | Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
<2400 | H 89.59 | 69.56 | -26.3 | 63.29 | 43.26 | 74 | 54 | -10.71 | -10.74
<2400 | V 86.33 | 66.26 | -26.1 60.23 | 4016 | 74 | 54 | -13.77 | -13.84
>2483.5 H 8759 | 66.42 | -26.3 | 61.29 | 4012 | 74 | 54 | -12.71 | -13.88
>2483.5 V 86.41 | 65.72 | -26.1 60.31 | 3962 | 74 | 54 | -13.69 | -14.38
[EEE 802. 11n (HT40) MIMO
Freq Ant. Reading Correct Emission Limit Margin(dB)
" | Pol. | Level(dBuV/m) | Factor | Level(dBuV/m) |3m(dBuV/m
(MHz) | HIV PK AV dB PK AV PK | AV PK AV
<2400 | H 88.62 | 69.56 | -26.3 | 62.32 | 43.26 | 74 | 54 | -11.68 | -10.74
<2400 | V 85.44 | 66.26 | -26.1 59.34 | 4016 | 74 | 54 | -14.66 | -13.84
>2483.5 H 89.67 | 69.97 | -26.3 | 63.37 | 43.67 | 74 | 54 | -10.63 | -10.33
>2483.5 V 85.36 | 66.28 | -26.1 59.26 | 4018 | 74 | 54 | -14.74 | -13.82
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14.Maxiumum Power Spectral Density

14.1Test Equipment
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EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent FSV30 |[1321.3008K | 05/23/2019 | 05/22/2020

14.2Measuring Instruments and Setting

The following table is the setting of spectrum analyzer.

Spectrum analyzer

Setting

Attenuation

Auto

Span Frequency

Set the span to 1.5 times the DTS bandwidth.

RBW 3KHz
VBW 10KHz
Detector Peak
Trace Max hold
Sweep Time Automatic

14.3Test Procedures

Detector = peak.

Sweep time = auto coup
Trace mode = max hold.
Allow trace to fully stabil

mS@mooooT

14.4Block Diagram of T

le.

ize.

est Setup

Use the peak marker function to determine the maximum amplitude level.

EUT

14.5Limit

Spectrum Analyzer

The transmitter output (antenna port) was connected to the spectrum analyzer.
Set analyzer center frequency to DTS channel center frequency.

Set the analyzer span to a minimum of 1.5 times the DTS bandwidth.
Set the RBW=3KHz. Set the VBW=10KHz

The transmitted power density averaged over any 1 second interval shall not be
greater +8dBm in any 3 kHz bandwidth.
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14.6Test Result

Spectrum Detector: PK Test Date :

August 20, 2019
Test By: Jason Temperature : 28°C
Humidity : 60%
IEEE 802.11b SISO Ant1
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 4.05
2437 3.71 8 Pass
2462 3.84
Spectrum | @]
Mt @ ewr s e VoW 10 e Ao €T
1Pk Max
> 1 M1i[1] -I;Ll.'; liE:HI.I
0 dém
-10 gBm \ ‘ : | o | | !
Ly I AN DTN P AT Y mms
20 dBm mﬂ“wmw Tl Tl
A Moy
dBrm !
-40 dBm
-50 dém
-60 dBm
=70 dBm
-80 dém
CF 2.412 GHz 691 pts Span 15.9 MHz
JU | Measuring..  WRRNANAND WG s g
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&

Ref Level
Att

10.00 dBm
30 de

@ RBW 3 kHz
SWT 2.5 ms & VBW 10 kHz

Mode Auto FFT

@ 1Pk Max

0 dem

M1[1] 3.71 dBm|

M1
Y 2.4373220 GHz

|
mm..

Wt

a

ST I
N

-40 dBm

-50 dém

-60 dBm

-70 dBm

-80 dBm

CF 2.437 GHz
"

691 pts

Span 15.9 MHz

J1

] Measuring...

Spectrum |

14:43:34 %

&)

Ref Level 10.00 dBm @ RBW 3 kHz

Att 30dB  SWT 2.5ms @ VBW 10 kHz Mode Auto FFT

@ 1Pk Max
M1 M1[1] 3.84 dBm)|
: 4 2.4623220 GHz

0 dem

|l ] | .

g AR R AR T Ja W L
TN u].li.qfk{ U
e diis

dBm

)

-40 dBm

-50 dém

-60 dBm

-70 dBm

-80 dBm

CF 2.462 GHz
"

691 pts

Span 15.9 MHz

J1

] Measuring...
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IEEE 802.11b SISO Ant2
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 4.66
2437 4.62 8 Pass
2462 4.43
Spectrum | [%]
st ais e e VW 10 Wis _iods Auto FET
@ 1Pk Max
:.1';_ b 2.41 1;-&'&{:‘&:3”
0 dém | : :
| | |
[ f IV Vi
R Wil

o

; |

s

CF 2.412 GHz
"

691 pts

Span 16.5 MHz

L

I

: Measuring...

Spectrum |

14:52:04 %

&

Ref Level 10.00 dBm @ RBW 3 kHz
Att 30dB  SWT 2.5ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1 M1i[1] 4.62 dBm
T 2.4366420 GHz
0 dem
| | N | I | |
i
| Wﬁhrt\ A oy *WMMJ-J‘M\M |
a, Rl J b
-50 dem
-60 dBm
-70 dBm
-80 dem
CF 2.437 GHz 691 pts Span 16.5 MHz
-
L J1 : Measuring... MELLLLELD WG 14:52:52 %
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&

Ref Level 10.00 dBm
Att 30de SWT 2.5ms & VBW 10 kHz Mode Auto FFT

@ RBW 3 kHz

@ 1Pk Max

0 dem

M1 M1[1]

4.43 dBm
2.4616420 GHz

-10 dBm

-

mllwim ne ‘L;KJN\ " | an M‘“}"U"’JJ"" 'W\L rl

-20 dBfn »%IJ'W

3
L

Wi

|
AM,‘}[ fm ;

WU
i

-40 dBm

-50 dém

-60 dBm

-70 dém

-80 dBm

CF 2.462 GHz

691 pts

Span 16.5 MHz

2 i

L

: Measuring... JELLLLELD WG

14:53:41 %

IEEE 802.11g(SISO) Ant 1

Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -13.81
2437 -14.58 8 Pass
2462 -14.52
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Spectrum | |'-"w"§‘;.-:l

Ref Level 10.00 dBm @ RBW 3 kHz
Att 30dB  SWT 2.8ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -13.81 dBm
2.4126000 GHz
0 dem
-10 dBm H

.

=

—

(> <
=

TLL Y i ko g o by
r\;wu[ur'vuf luuv\ 4] !VUUUWUU\IV \j\jmu V\‘k

20 dBm 4

+=

-30 dBm
-40 dBm /JJ'U u%
-50 dBm 'm[ bblk!
ol g
¥

-70 dBm

-80 dBm

Span 24.4 MHz

14:54:51 %

Spectrum | |'€-’|

Ref Level 10.00 dBm @ RBW 3 kHz

Att 30dB  SWT 2.8ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max

CF 2.412 GHz 691 pts
"

i ] Measuring... .Illllll “

M1[1] -14.58 dBm)|

2.4376000 GHz
0 dém

-10 dBm

-20 dBm

T

W’W" nvautmn[[dl M,Alh‘ﬁunnn ﬁﬂll‘ifw.v TRTVION! R b
-30 dém (\M Mlk
40 dBm ))J\'h' n%
50 dem—p }
£0 dni./ n\hn Nl

%M;r i}

-70 dBm

-80 dBm

CF 2.437 GHz 691 pts Span 24.4 MHz
- ﬂ

J l ] Measuring... IIIIIIIII “

14:57:27 %
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Spectrum |

o=
v
Ref Level 10.00 dBm @ RBW 3 kHz
Att

30dB  SWT 2.8ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max

M1[1] -14.52 dBm
0 deém

2.4626000 GHz

-10 dBm

20 dBm Y. (O .A_AM,"LJ" HIJ\ﬂ,:ML e '
lewmquwvﬁj‘uﬂ@.r | L ] 'R UUW“ HML[WNYK

-40 dém A L

50 dem— ‘J)JJ A'\\

-80 dBm

-30 dBm

CF 2.462 GHz 691 pts

L

Span 24.4 MHz

1 Measuring... WOLLLLCED WG

14:59:40 %
IEEE 802.11g(SISO) Ant2
Channel Power Density Power Density Limit Result
frequency (MHz) (dBm/3kHz) (dBm/3kHz)
2412 -15.14
2437 -156.25 8 Pass
2462 -15.13
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Spectrum | |'-"w"§‘;.-:l

Ref Level 10.00 dBm @ RBW 3 kHz
Att 30de SWT 3.8ms @ VBW 10kHz Mode Auto FFT
@ 1Pk Max
M1[1] -15.14 dBm)|
2.4106930 GHz
0 dem
-10 dBm T
——— Y TRTETY ) 1 i huﬂh.rL—ﬁUn.vL b a4 4

Lk bl i IWK
-30 dBm Iﬂ!(

-40 dBm fJJU HAW\'W

-50 dBm i ,
&0 chrJ ml‘hﬂ,hﬂf
v

-70 dBm

-80 dBm

CF 2.412 GHz

691 pts Span 24.4 MHz
r. | Measuring... Iilmlii = 14:56:98 7
Spectrum | |[€'1|

Ref Level 10.00 dBm @ RBW 3 kHz
Att 30de SWT 3.8ms @ VBW 10kHz Mode Auto FFT
@ 1Pk Max
M1[1] -15.25 dBm)|
2.4356930 GHz
0 dem
-10 dBm T
00, VT ITTSTY 01 TRV ALV TV TOTOTOR! T

wwwﬁwwwwmr""\ P vwmm

-30 dBm

-40 dBm IJLNV nm

_ A
50 dBm ~

~d s

=]

-70 dBm

-80 dBm

CF 2.437 GHz 691 pts Span 24.4 MHz
r. | Measuring... “ma = !mlmsmll %
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|m
v
Ref Level 10.00 dBm @ RBW 3 kHz
Att 30dB  SWT 2.8ms @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -15.13 dBm)|
2.4606930 GHz
0 dem
-10 dBm 1
i 1 el o mm (NN POTV TN T
L A s i T
-30 dem )\|

-40 dBm

i

-50 dﬁj‘(

-70 dBm

u\ﬁm’f

-80 dBm

CF 2.462 GHz

691 pts

LN j L

Span 24.4 MHz
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IEEE 802.11n(HT20) MIMO(Antenna Gain=4.22dBi)
Channel Power Density (dBm/3kHz) Pow?_rir[;ﬁnsity Resul
frequency (MHz) Ant1 Ant2 Total (dBm/3kHz)
2412 -15.52 -15.77 -12.63
2437 -15.77 -15.80 -12.77 8 Pass
2462 -15.95 -16.27 -13.10
Remark: In MIMO, Ant1+Ant2 Directional

Gain=G,n+10Log(N)dBi=1.21+10Log(2)=4.22dBi.
Directional Gain was according to KDB662911.

Ant1
Spectrum | |u%:r|
Ref Level 10.00 dBm @ RBW 3 kHz
Att 30de SWT 3.8ms @ VBW 10kHz Mode Auto FFT
@ 1Pk Max

M1i[1] -15.52 dBm
2.4101640 GHz
0 dBm

-10 dBm

-20 dBm

: A Mit figal .lTAﬁfLJ\Uﬂ .’L.’”kl%ﬁ. BANR b fosdt oL
T L e N WAL L
-30 dem

\
-40 dBm i*""J h‘

50 dBm il \
|r~] ll"]
@ﬁﬁ v
-70 dém
-80 dém
CF 2.412 GHz 691 pts Span 24.4 MHz
JL Measuring... MELLLLELD WG 0132 4
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Ref Level 10.00 dBm

@ RBW 3 kHz

Att 30dB  SWT 3.8ms & VBW 10 kHz Mode Auto FFT
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Ref Level 10.00 dBm @ RBW 3 kHz
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Spectrum | |"%’
10.00 dBm & RBW 3 kHz
Mode Auto FFT
-16.27 dBm)|

Ref Level

Att 30de SWT 3.8ms @ VBW 10 kHz
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|IEEE 802.11n(HT40) MIMO(Antenna Gain=4.22dBi)
Channel Power Density (dBm/3kHz) Power Density
f MH Limit Result
requency (MHz) Ant 1 Ant 2 Total (dBm/3kHz)
2422 -18.46 -18.23 -15.33
2437 -17.52 -17.69 -14.59 8 Pass
2452 -17.76 -18.22 -14.97
Remark: In MIMO, Ant1+Ant2 Directional

Gain=G,n+10Log(N)dBi=1.21+10Log(2)=4.22dBi.
Directional Gain was according to KDB662911.
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15. Antenna Port Emission

15.1Test Equipment
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EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer Agilent FSV30 [1321.3008K | 05/23/2019 | 05/22/2020

15.2Measuring Instruments and Setting

The following table is the setting of spectrum analyzer.

Spectrum analyzer Setting
Attenuation Auto
RBW 100kHz
VBW 300kHz
Detector Peak
Trace Max hold

15.3Test Procedures

The conducted spurious emissions were measured conducted using a spectrum
analyzer at low, Middle, and high channels, the limit was determined by attenuation
20dB of the RF peak power output.

15.4Block Diagram of Test setup

EUT

—

15.5Test Result

PASS.

LT

Please refer to the following pages.
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Test Mode: IEEE 802.11b SISO Ant1
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Test Mode: IEEE 802.11b SISO Ant2
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Ref Level 10.00 dBm & RBW 1 MHz

Att 30d8  SWT 365 & VBW 10kHz Mode Auto Sweep
SGL

@ 1Pk Max

M D2[1] -59.37 dB
b 2.436840 GHz
M1[1] 3.23 dBm

2.436800 GHz

0 dém

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBém

1T f

-70 dBém

-80 dBém

CF 12.515 GHz 32001 pts

Span 24.97 GHz

H | Ready .llll“l. i 0911042 7

Middel Channel

Spectrum I né'l
Ref Level 10.00 dém @ RBW 1 MHz
Att 30 dB SWT 3.6 5 & VBW 10 kHz Mode Auto Sweep
SGL
@ 1Pk Max
mh D2[1] -59.83 dB
" 4.438280 GHz
0 dBm M1[1] 2.68 dBm
2.463330 GHz
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
p2
B
=70 dBm
-80 dBm
CF 12.515 GHz 32001 pts Span 24.97 GHz
¥ .
il TRy R
Highest Channel

TRF No: FCC 15.247/A Page 76 of 83 Report No.: ES190719051E Ver.1.0



EMITEK

Access to the World

Test Mode: IEEE 802.11g SISO Ant1
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Test Mode: IEEE 802.11n(HT20) MIMO
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16.Antenna Application

16.1Antenna 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.

16.2Result

The EUT’S antenna, permanent attached antenna, is internal antenna. The antenna’s
gain is 1.21dBi and meets the requirement.

17. Photos of EUT
Please refer to external photos and internal photos.
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