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1 TEST RESULT CERTIFICATION

Applicant: Shenyang Tongfang Multimedia Technology Co., Limited
Manufacturer: Shenyang Tongfang Multimedia Technology Co., Limited

EUT Description: LED TV

Model Number:  E4SJ5516H, E4SJ5516T, E4SJ55XXXXXXXXX (where X would be any Arabian
number or English letter or blank)
(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. We
prepare E4SJ5516H for test, and the worst result recorded in the report)

File Number: ES160805013E

Date of Test: August 05, 2016 to September 21, 2016

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT
FCC 47 CFR Part 2 2015, Subpart J

FCC 47 CFR Part 15 2015, Subpart C

PASS

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 the requirements of FCC Rules Part 2 2015 and Part 15.247 2015

The test results of this report relate only to the tested sample identified in this report.

Date of Test : August 05, 2016 to September 21, 2016
|
feand Ll-uf\l..i
J
tested by : ;'

King Kong/Tester
\ 7

\ - r |
| fping Shens
Prepared by : i)

Yaping Shen/Editor

KN

Lisa Wang/Manager

Approve & Authorized Signer :
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2 EUT TECHNICAL DESCRIPTION

Characteristics Description
X|802.11b
IEEE 802.11 WLAN X1802.11g

Mode Supported

X]1802.11n(20MHz channel bandwidth)
X1802.11n(40MHz channel bandwidth)

WIFI:
802.11 b:1,2,5.5,11Mbps;

Data Rate 802.11 g:6,9,12,18,24,36,48,54Mbps;
802.11n(HT20):MCS0-MCS7;
802.11n(HT40):MCS0-MCS7;

WIFI:
Modulation DSSS with DBPSK/DQPSK/CCK for 802.11b;

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

Operating Frequency
Range

WIF1:2412-2462MHz for 802.11b/g;
2412-2462MHz for 802.11n(HT20);
2422-2452MHz for 802.11n(HT40);

Number of Channels

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

Transmit Power Max

WIFIANT A:

18.55 dBm for 802.11b;

18.08 dBm for 802.11¢;

17.95 dBm for 802.11/n(HT20);
16.47 dBm for 802.11/n(HT40);
WIFI ANT B:

17.30 dBm for 802.11b;

17.00 dBm for 802.11g;

17.33 dBm for 802.11/n(HT20);
16.36 dBm for 802.11/n(HT40);

Antenna Type /Gain

Two metal antenna/2dBi

Antenna Port

XAntA; XAntB;

Smart system

XISISO for 802.11b/g/n
L IMIMO for 802.11b/g/n

Power supply

[ IDC supply:

XIAC supply: AC 100-240V 50/60Hz 170W

Temperature Range

-20°C ~ +55°C

TRF No FCC 15.247/A
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3 SUMMARY OF TEST RESULT

FCC Part Clause Test Parameter Verdict Remark

15.247(a)(2) DTS (6dB) Bandwidth PASS

15.247(b)(3) Maximum Peak Conducted Output Power PASS

15.247(e) Maximum Power Spectral Density Level PASS

15.247(d) Unwanted Emission Into Non-Restricted PASS
Frequency Bands

15.247(d) Unwanted Emission Into Restricted Frequency PASS

15.209 Bands (conducted)

15.247(d) Radiated Spurious Emission PASS

15.209

15.207 Conducted Emission Test PASS

15.247(b) Antenna Application PASS
NOTE1: N/A (Not Applicable)
NOTE2: According to FCC OET KDB 558074, the report use radiated
measurements in the restricted frequency bands. In addition, the radiated
test is also performed to ensure the emissions emanating from the device
cabinet also comply with the applicable limits.

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2ACWIE4SJ5516H filing to comply with Section 15.247
of the FCC Part 15, Subpart C Rules.
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4 TEST METHODOLOGY
4.1 GENERAL DESCRIPTION OF APPLIED STANDARDS

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 D01 DTS Meas Guidance v03r05

FCC KDB 662911 D01 Multiple Transmitter Output v02r01
FCC KDB 662911 D02 MIMO With Cross Polarized Antenna V01

4.2 MEASUREMENT EQUIPMENT USED

4,21 Conducted Emission Test Equipment
EQUIPMENT MFR MODEL SERIAL LAST CAL. DUE CAL.
TYPE NUMBER NUMBER
Test Receiver Rohde & Schwarz ESCS30 828985/018 05/28/2016 05/28/2017
L.I.S.N. Schwarzbeck NNLK8129 8129203 05/28/2016 05/28/2017
50Q Coaxial Switch Anritsu MP59B M20531 N/A 05/28/2017
Pulse Limiter Rohde & Schwarz ESH3-Z22 100006 05/28/2016 05/28/2017
Voltage Probe Rohde & Schwarz TK9416 N/A 05/28/2016 05/28/2017
I.S.N Rohde & Schwarz ENY22 1109.9508.02 05/28/2016 05/28/2017
4.2.2 Radiated Emission Test Equipment
EQUIPMENT MFR MODEL SERIAL LAST CAL. DUE CAL.
TYPE NUMBER NUMBER
EMI Test Receiver Rohde & Schwarz ESU 1302.6005.26 05/28/2016 05/28/2017
Pre-Amplifier HP 8447D 2944A07999 05/28/2016 05/28/2017
Bilog Antenna Schwarzbeck VULB9163 142 05/28/2016 05/28/2017
Loop Antenna ARA PLA-1030/B 1029 05/28/2016 05/28/2017
Horn Antenna Schwarzbeck BBHA 9170 | BBHA9170399 05/28/2016 05/28/2017
Horn Antenna Schwarzbeck BBHA 9120 D143 05/28/2016 05/28/2017
Cable Schwarzbeck AK9513 ACRX1 05/28/2016 05/28/2017
Cable Rosenberger N/A FP2RX2 05/28/2016 05/28/2017
Cable Schwarzbeck AK9513 CRPX1 05/28/2016 05/28/2017
Cable Schwarzbeck AK9513 CRRX2 05/28/2016 05/28/2017
4.2.3 Radio Frequency Test Equipment
EQUIPMENT MFR MODEL SERIAL LAST CAL. DUE CAL.
TYPE NUMBER NUMBER
Spectrum Analyzer Agilent E4407B 88156318 05/28/2016 05/28/2017
Signal Analyzer Agilent N9010A My53470879 05/28/2016 05/28/2017
Power meter Anritsu ML2495A 0824006 05/28/2016 05/28/2017
Power sensor Anritsu MA2411B 0738172 05/28/2016 05/28/2017

Remark: Each piece of equipment is scheduled for calibration once a year.
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4.3 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)/n(HT40):

Channel Fr?&llj_'ezr;cy Channel Fr?&tlj_lezr;cy Channel Fr?hcjltlJ_iezr;cy
1 2412 5 2432 9 2452
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447

Test Frequency and Channel for 802.11 b/g/n (HT20)/n(HT40):

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
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5 FACILITIES AND ACCREDITATIONS
51 FACILITIES

All measurement facilities used to collect the measurement data are located at

Bldg 69, Maijialong Industry Zone District, Nanshan District, Shenzhen, China
The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.10 and CISPR
Publication 22.

5.2 LABORATORY ACCREDITATIONS AND LISTINGS
Site Description
EMC Lab. : Accredited by CNAS, 2013.10.28
The certificate is valid until 2016.10.29
The Laboratory has been assessed and proved to be in compliance
with CNAS-CL01: 2006(identical to ISO/IEC17025: 2005)
The Certificate Registration Number is L229

: Accredited by TUV Rheinland Shenzhen, 2010.5.25
The Laboratory has been assessed according to the requirements
ISO/IEC 17025.

. Accredited by FCC, April 17, 2014
The Certificate Registration Number is 406365.

. Accredited by FCC, February 28, 2013
The Certificate Registration Number is 709623.

. Accredited by Industry Canada, May 24, 2008
The Certificate Registration Number is 4480A-2.
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6 TEST SYSTEM UNCERTAINTY

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 +0.5
Humidity 3%

Measurement Uncertainty for a level of Confidence of 95%
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7 SETUP OF EQUIPMENT UNDER TEST

7.1 RADIO FREQUENCY TEST SETUP 1

The WLAN component’s antenna ports(s) of the EUT are connected to the measurement instrument per an
appropriate attenuator. The EUT is controlled by PC/software to emit the specified signals for the purpose of
measurements.

Measurements
Instrument-

EUT« Aftenuatore

7.2 RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the
standards: ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section
13.1.4.1 of ANSI C63.10-2013 and CAN/CSA-CEI/IEC CISPR 22.

Below 30MHz

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the
antenna (loop antenna). The Antenna should be positioned with its plane vertical at the specified distance
from the EUT and rotated about its vertical axis for maximum response at each azimuth about the EUT. The
center of the loop shall be 1 m above the ground. For certain applications, the loop antenna plane may also
need to be positioned horizontally at the specified distance from the EUT.

30MHz-1GHz

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable
azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°,
and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and turntable
azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is 0° to 360°,
and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

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

Turntable« :._ Jme _..
EUTH '

IU'B me 1.0me Test+

ReceiverH

Ground Plan Coaxial Cable«ﬂ/
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(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz

 —
Turntable« :
EUT. 1mto gm«
Teste |~ 1 1 7 )

. 0.8m.
Receiver: [
|

Ground Plane+ Coaxial Cable«//

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

—— 3m <

Turntable 4m j:________
\ s’

EUT
. et
1.5m 4 amplifier] | Receiver
AAANA |

S Absorber

7.3 CONDUCTED EMISSION TEST SETUP
The mains cable of the EUT (maybe per AC/DC Adapter) must be connected to LISN. The LISN
shall be placed 0.8 m from the boundary of EUT and bonded to a ground reference plane for
LISN mounted on top of the ground reference plane. This distance is between the closest points
of the LISN and the EUT. All other units of the EUT and associated equipment shall be at least
0.8m from the LISN.

Ground connections, where required for safety purposes, shall be connected to the reference
ground point of the LISN and, where not otherwise provided or specified by the manufacturer,
shall be of same length as the mains cable and run parallel to the mains connection at a
separation distance of not more than 0.1 m.

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.

Reference

/Groundo
EUT« Auxiliary Reference

EMI Receiver- | Equipment-] Grounde

4 ~ e

0cm

e ! LISN.
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7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

AC INPUT
7.5 SUPPORT EQUIPMENT
ltem Equipment Mfr/Brand Model/Type No. FCCID Series No. | Note
1.
Notes:

1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during
the test.

2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the
intended use.

TRF No FCC 15.247/A
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8 TEST REQUIREMENTS
8.1 DTS (6DB) BANDWIDTH

8.1.1  Applicable Standard
According to FCC Part 15.247(a)(2) and KDB 558074 DTS 01 Meas. Guidance v03r05

8.1.2 Conformance Limit
The minimum -6 dB bandwidth shall be at least 500 kHz.

8.1.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.1.4 Test Procedure

The EUT was operating in IEEE 802.11b/g/n mode and controlled its channel. Printed out the test result from
the spectrum by hard copy function.

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.

Set the video bandwidth (VBW) =300 kHz.

Set Span=2 times OBW

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

Allow the trace to stabilize.

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

Measure and record the results in the test report.

8.1.5 Test Results

Temperature : 26 Test Date : September 14, 2016
Humidity : 60 % Test By: King Kong
Operation | Channel | Channel Frequency | Measurement Bandwidth (MHz) Limit Verdict
Mode Number (MHz) AntA Ant B (kHz)
1 2412 10.10 10.10 500 PASS
802.11b 6 2437 10.10 10.09 500 PASS
11 2462 10.10 10.10 500 PASS
1 2412 16.57 16.62 500 PASS
802.11g 6 2437 16.55 16.62 500 PASS
11 2462 16.56 16.62 500 PASS
802.11n 1 2412 17.86 17.84 500 PASS
(ht20) 6 2437 17.86 17.85 500 PASS
11 2462 17.86 17.83 500 PASS
802.11n 3 2422 36.58 36.51 500 PASS
(ht40) 6 2437 36.55 36.53 500 PASS
9 2452 36.54 36.49 500 PASS
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EMITEK

Antenna A
DTS (6dB) Bandwidth
Test Model 802.11b
Channel 1: 2412MHz
) B g m S Eac
Cernter Frag 2.412000000 GHz Comtes Froes: 1413000000 GHz Fadio M Werw
rig: Fres Run AvgiHald =1310
Radia Device: BTS
_Ref 10.00 dBm
WCenter j‘.-i I.lI l.;nl'l-;r
Res BW 100 kHz SVEW 300 KHz Bweep 1E6T ms
Occupled Bandwidth Total Power 19.2 dBm
15.026 MHz
Transmit Freq Emor 24171 kHz OBEW Power 99.00 %
% dB Bandwidih 10.10 MHz x dB -6.00 dB
DTS (6dB) Bandwidth
Test Model 802.11b

Channel 6: 2437MHz

T — T

2437000000 GHz

-
Wi | o

Ref 10,00 dBm

Center 2437 GHz
=Res BW 100 kHz

Occupled Bandwidth

Cartar Frag: 147000000 OFE Facks Sa Neww
Trig: Fres Run AvgHald 13110

Ehmen 33 dB Radia Devica: BTS

EVBW 300 kHx

Total Power 19.4 dBm

15.071 MHz

Transmit Frog Error
¥ 08 Bandwidth

47.232 kHe
10.10 MHz

OEW Power
x dB
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EMITEK

DTS (6dB) Bandwidth
Test Model 802.11b
Channel 11: 2462MHz

[ — S — T b

Center Fraq 2462000000 GHz Canter Freg. 1452000000 GHz Radis Sad: oo
Trig: Fres Run AwvgiHold = 18010
* iAmen 30 aB Radia Device: BTS

Kol 10.08 gam

enter 2462 GHz
Res BW 100 kHz TVBW 300 kHz Sweep JBET ms
Occupled Bandwidth Total Power 20.1 dBm
15.068 MHz
Transmit Freq Emor 18.114 kHz OBEW Power 99.00 %
¥ dB Bandwidth 10,10 MHz X dB =5.00 dB

DTS (6dB) Bandwidth
Test Model 802.11g
Channel 1: 2412MHz

[ —————— L
3 412000000 GHz Canter Frag: 1413000060 OHE Fsdia Sic: Hone

g Fres fun AvgiHold =1810
1 sin | o EAmen 33 db Radia Devica: BTS

Ref 10,00 dBm

Center 2412 GHz
=Res BW 100 kHz EVEW 300 kHz

Oceupled Bandwidth Total Power 12.7 dBm
16.501 MHz

Transmit Frog Error 2,328 kHz OEW Power 99,00 %
x d8 Bandwidth 16.57 MHz x dB -6.00 dB
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DTS (6dB) Bandwidth

Test Model 802.11¢g
Channel 6: 2437MHz
Bt et ety - T s el
Center Fregq 2.437000000 GHz Comter Froes: 1437000000 Gz Radie i Nooe
- Trig: Fres Run AwvgiHold = 18010
i | e iAEen: 38 g Fadic Device: BT
_Ref 10.00 dBm
enter 2437 GHz
Res BW 100 kHz SVEW 300 KHz
Occupled Bandwidth Total Power
16.498 MHz
Transmit Freq Emor T.086 kHe OBEW Power
% dB Bandwidih 16.55 MHz x dB -6.00 dB
DTS (6dB) Bandwidth
Test Model 802.11g

Channel 11: 2462MHz

[ — S — T

Center Freq 2463000000 GHz

Kol 10.08 gam

enter 3‘.-IIH l.;nl-'l-;r
Res BW 100 kHz

Occupled Bandwidth

* gAmen: 3 B

Cantar Freg: LA52000000 GHE Radis S Kene
Trig: Fres Run AvgiHold =1810

Radia Device: BTS

TEW 300 kHz

Total Power 14.2 dBm

16.497 MHz

Transmit Freq Emor
¥ dB Bandwidth

TRF No FCC 15.247/A

-2.969 kHe
16.56 MHz

OBEW Power
X dB

99.00 %
=6.00 dB
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EMITEK

DTS (6dB) Bandwidth

Test Model 802.11n (HT20)
Channel 1: 2412MHz
Bt et arm St - ol B ‘
ét"’”" 40,000 MHz Canter Frag: 1 413000060 GHz Radie St Wome
o= Trig: Fres Run AvglHold =180
Al G | e AEen: 30 B Radic Device: BTS
_Ref 10.00 dBm_
enter 2412 GHz
Res BW 100 kHz TVBW 300 kHz Sweep JBET ms
Occupled Bandwidth Total Power 12.7 dBm
17.734 MHz
Transmit Freq Emor -4.583 kHz OBEW Power 99.00 %
¥ dB Bandwidth 17.86 MHz X dB =5.00 dB
DTS (6dB) Bandwidth
Test Model 802.11n (HT20)

Channel 6: 2437MHz

[ — S — T

Center Freq 2437000000 GHz

Kol 10.08 gam

enter 2437 GHz
Res BW 100 kHz

Occupled Bandwidth

* gAmen: 3 B

Canter Frag: 141700000 GH Fadic Sa: Hoow

Trig: Fres Run AvgiHold =1810
Radic Devica: BTS

TEW 300 kHz

Total Power

17.754 MHz

Transmit Freq Emor
¥ dB Bandwidth
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B.723 kHe
17.86 MHz

OBEW Power

x dB =6.00 dB
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Test Model

EMITEK

DTS (6dB) Bandwidth
802.11n (HT20)
Channel 11: 2462MHz

[ — S — T

Center Freq 2463000000 GHz

-
W G | e

Kol 10.08 gam

iCenter 2462 GHz
Res BW 100 kHz

Occupled Bandwidth

Cantar Freg: LA52000000 GHE Radis 51 Kene
Trig: Fres Run AvgiHold =1810

AEen: 30 B Radis Device: BTS

TEW 300 kHz

Total Power

17.752 MHz

Transmit Freq Emor
¥ dB Bandwidth

TRF No FCC 15.247/A

J.404 kHr
17.86 MHz

OBEW Power

x dB =6.00 dB
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EMITEK

DTS (6dB) Bandwidth

Test Model 802.11n (HT40)
Channel 1: 2422MHz
) e e 73314 0¥ Eas
Center Fraq 2.422000000 GHz Carsiar Freg: 1 ET5060000 GHE Radhe Sad Woow
- Trig: Fres Run AvglHold =180
EAmen 38 aB Radia Device: BTS
_Ref 10.00 dBm
enter 2422 GHz
Res BW 100 kHz TVBW 300 kHz
Occupled Bandwidth Total Power 12.1 dBm
36.183 MHz
Transmit Freq Emor 21.243 kHz OBEW Power 99.00 %
¥ dB Bandwidth 36.58 MHr X dB =500 dB
DTS (6dB) Bandwidth
Test Model 802.11n (HT40)

Channel 6: 2437MHz

T — T

Centor Freq 2.437000000 GHz

Center 2437 GHz
=Res BW 100 kHz

Oceupled Bandwidth

Carmtar Freg: LATTO00000 OHE Radia Sasd: Kane
AvgiHold =1810

Radia Devica: BTS

Center Freq
2 43000000 GHE

Span B0 MHz
Bweep 66T ms .quw:

EVEW 300 kHz

Tatal Power 12.1 dBm

36.150 MHz

Transmit Frog Error
x d8 Bandwidth

TRF No FCC 15.247/A

35.790 kHz
36.55 MHz x dB -6.00 dB

OEW Power 99,00 %
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EMITEK

DTS (6dB) Bandwidth
Test Model 802.11n (HT40)
Channel 11: 2452MHz

[ — S — T S

Center Fragq 2452000000 GHz Cantaer Freg 1432000000 GHz Radisr Sadl: e

Trig: Fres fun AwgHald =180
AiGaieios AR 38 0B Fadia Devics: BTS

Kol 10.08 gam

i
|E——

iCenter 2452 GHz
Res BW 100 kHz TVBW 300 kHz
Occupled Bandwidth Total Power 12.7 dBm
36.146 MHz
Transmit Freq Emor 28,067 kHz OBEW Power 99.00 %
¥ dB Bandwidth 36.54 MHr X dB =5.00 dB
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Antenna B
DTS (6dB) Bandwidth
Test Model 802.11b
Channel 1: 2412MHz
t Bt et arm St - ol B i
Canter Freq 2412000000 GHz Cortar Freg. 1475000000 GHe R;aw.- 5"‘; "ﬂ""' -
rig: Fres Run AvgiHald =1310
Radia Device: BTS
_Ref 10.00 dBm
WCenter j‘.-i I.lI l.;nl'l-;r
Res BW 100 kHz TVBW 300 kHz Sweep JBET ms
Occupled Bandwidth Total Power 19.2 dBm
14.974 MHz
Transmit Freq Emor -1.428 kHz OBEW Power 99.00 %
¥ dB Bandwidth 10.10 MHe X dB =500 dB
DTS (6dB) Bandwidth
Test Model 802.11b

Channel 6: 2437MHz

T — T

2437000000 GHz

-
Wi | o

Ref 10,00 dBm

Center 2437 GHz
=Res BW 100 kHz

Occupled Bandwidth

Cartar Frag: 147000000 OFE Rache ad: Neww
Trig: Fres fun AvgHald =1210

B4 man 79 db Radia Dewice: BTS

EVBW 300 kHx

Total Power 19.4 dBm

14.997 MHz

Transmit Frog Error
¥ 08 Bandwidth

5477 kHz
10.09 MHz

OEW Power
x dB

TRF No FCC 15.247/A
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DTS (6dB) Bandwidth
Test Model 802.11b
Channel 11: 2462MHz

[ — S — T b

Center Fraq 2462000000 GHz Canter Freg. 1452000000 GHz Radia Sad: en
3 rig: Fres Run AvgiHald =1310
Radia Device: BTS

Kol 10.08 gam

Res BW 100 hHi TVBW 300 kHz Sweep JBET ms
Occupled Bandwidth Total Power 19.4 dBm
15.016 MHz

Transmit Freq Emor -4 683 kHz OBEW Power 99.00 %
¥ dB Bandwidth 10,10 MHz X dB =5.00 dB

DTS (6dB) Bandwidth
Test Model 802.11g
Channel 1: 2412MHz

[ —————— L
3 412000000 GHz Canter Frag: 1413000060 OHE Fadie sic: Hone

o Trig: Fres Run AvgiHold =1810
EAmen P9 ab TS

Ref 10,00 dBm

Center 2412 GHz
=Res BW 100 kHz EVEW 300 kHz

Oceupled Bandwidth Total Power 13.6 dBm
16.529 MHz

Transmit Frog Error =31.180 kHz OEW Power
x d8 Bandwidth 16.62 MHz x dB
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DTS (6dB) Bandwidth

Test Model 802.11¢g
Channel 6: 2437MHz
Bt et ety - T s el
Centor Freq 2437000000 GHz Cartes Frg: 1 ATTO00000 GH Radie S Moot
- Trig: Fres Run AwvgiHold = 18010
i | e AEen 30 g8 Fadic Device: BT
_Ref 10.00 dBm
enter 2437 GHz
Res BW 100 kHz SVEW 300 KHz
Occupled Bandwidth Total Power
16.527 MHz
Transmit Freq Emor -32.006 kHz OBEW Power
% dB Bandwidih 16.62 MHz x dB -6.00 dB
DTS (6dB) Bandwidth
Test Model 802.11g

Channel 11: 2462MHz

[ — S — T

Center Freq 2463000000 GHz

-
W G | e

Kol 10.08 gam

enter 3‘.-IIH l.;nl-'l-;r
Res BW 100 kHz

Occupled Bandwidth

Cantar Freg: LA52000000 GHE Radis 51 Koo
Trig: Fres Run AvgiHold =1810

Amen 30 B Radia Device: BTS

TEW 300 kHz

Total Power

16.521 MHz

Transmit Freq Emor
¥ dB Bandwidth

TRF No FCC 15.247/A

-26.907 kHe
16.62 MHz

OBEW Power

x dB =6.00 dB
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DTS (6dB) Bandwidth

Test Model 802.11n (HT20)
Channel 1: 2412MHz
Bt et arm St - ol B
Center Freq 2.412000000 GHz Canter Fres: 413000000 GH: Radic Sid: Norw
o= Trig: Fres Run AvglHold =180
Al G | e AEen: 20 B Radic Device: BTS
_Ref 10.00 dBm
enter 2412 GHz
Res BW 100 kHz TVBW 300 kHz Sweep JBET ms
Occupled Bandwidth Total Power 14.0 dBm
17.734 MHz
Transmit Freq Emor <5665 kHz OBEW Power 99.00 %
¥ dB Bandwidth 17.84 MHr X dB =500 dB
DTS (6dB) Bandwidth
Test Model 802.11n (HT20)

Channel 6: 2437MHz

[ — S — T

Center Freq 2437000000 GHz

-
W G | e

ol 10.08 gam.

enter 2437 GHz
Res BW 100 kHz

Occupled Bandwidth

Cantar Freg: LAITO00000 GHE Radis 1 Kene
Trig: Fres Run AvgiHold =1810

Amen 30 B Radia Device: BTS

TEW 300 kHz Sweep JB6T ms

Total Power 14.0 dBm

17.732 MHz

Transmit Freq Emor
¥ dB Bandwidth

TRF No FCC 15.247/A

-8.869 kHe
17.85 MHe

OBEW Power
X dB

99.00 %
=6.00 dB
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Test Model

EMITEK

DTS (6dB) Bandwidth
802.11n (HT20)
Channel 11: 2462MHz

[ — S — T

Center Freq 2463000000 GHz

-
W G | e

ol 10.08 gam.

iCenter 2462 GHz
Res BW 100 kHz

Occupled Bandwidth

Cantar Freg: LA52000000 GHE Radis 51 Kene
Trig: Fres Run AvgiHold =1810

AEen: 20 B Radis Device: BTS

TEW 300 kHz

Total Power

17.730 MHz

Transmit Freq Emor
¥ dB Bandwidth

TRF No FCC 15.247/A

8634 kHe
17.83 MHe

OBEW Power

x dB =6.00 dB
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DTS (6dB) Bandwidth

Test Model 802.11n (HT40)
Channel 1: 2422MHz
) e e ’ -
Caentor Freq 2422000000 GHz Canter Freg. 1ATN00000 GHe Ridic Suc Moms
- Trig: Fres Run AvglHold =180
Amen 30 B Radia Device: BTS
_Ref 10.00 dBm
enter 2472 GHz
Res BW 100 kHz TVBW 300 kHz
Occupled Bandwidth Total Power 12,6 dBm
36.108 MHz
Transmit Freq Emor 1.981 kHz OBEW Power 99.00 %
¥ dB Bandwidth 36.51 MHr X dB =500 dB
DTS (6dB) Bandwidth
Test Model 802.11n (HT40)

Channel 6: 2437MHz

T — T

Centor Freq 2.437000000 GHz

Center 2437 GHz
=Res BW 100 kHz

Ocecupled Bandwidth

Cardar Freg: 1ATTO00000 OHE

Facho Sad: Wone

AvgiHold =1810

EVEW 300 kHz

Total Power

36.117 MHz

Transmit Frog Error
x d8 Bandwidth

TRF No FCC 15.247/A

-1.623 kHz
36.53 MHz x dB

OEW Power

Page 26 of 73

Radia Devica: BTS

Center Freq
2 43000000 GHE

Span B0 MHz
Bweep 66T ms

» ooccco

12.B dBm

99.00 %
-6.00 dB
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DTS (6dB) Bandwidth
Test Model 802.11n (HT40)
Channel 11: 2452MHz

[ — S — T S

Center Fragq 2452000000 GHz Cantaer Freg 1432000000 GHz Radis St oo

Trig: Fres fun AwgHald =180
AiGaieios AR 30 0B Fadia Devics: BTS

Kol 10.08 gam

iCenter 2452 GHz
Res BW 100 kHz TVBW 300 kHz
Occupled Bandwidth Total Power 12.8 dBm
36.115 MHz
Transmit Freq Emor -8.711 kHz OBEW Power 99.00 %
¥ dB Bandwidth 36.49 MHzr X dB =5.00 dB
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8.2 MAXIMUM PEAK CONDUCTED OUTPUT POWER

8.2.1 Applicable Standard
According to FCC Part 15.247(b)(3) and KDB 558074 DTS 01 Meas. Guidance v03r05

8.2.2 Conformance 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).

8.2.3 Test Configuration

Test according to clause 7.1 radio frequency test setup 1

8.2.4 Test Procedure

B 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.

B 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)

8.2.5 Test Results

Temperature : 26 Test Date : September 14, 2016
Humidity : 60 % Test By: King Kong
Operation | Channel Channel Measurement EIRP(dBm) Limit
Mode Number Frequency Level (dBm) (dBm) Verdict
(MHz) AntA AntB | AntA | AntB
1 2412 15.29 1493 | 17.29 | 16.93 30 PASS
802.11b 6 2437 15.97 15.30 | 17.97 | 17.30 30 PASS
11 2462 16.55 15.16 | 18.55 | 17.16 30 PASS
1 2412 14.69 1494 | 16.69 | 16.94 30 PASS
802.11g 6 2437 15.59 15.00 | 17.59 | 17.00 30 PASS
11 2462 16.08 14.83 | 18.08 | 16.83 30 PASS
802.11n 1 2412 14.34 15.33 | 16.34 | 17.33 30 PASS
(ht20) 6 2437 15.95 1517 | 17.95 | 1717 30 PASS
11 2462 15.73 15.18 | 17.73 | 17.18 30 PASS
802.11n 3 2422 13.47 14.36 | 15.47 | 16.36 30 PASS
(ht;10) 6 2437 14.08 13.80 | 16.08 | 15.80 30 PASS
9 2452 14.57 13.79 | 16.57 | 15.79 30 PASS
| Note: EIRP= Measurement Level +Antenna Gain
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8.3 MAXIMUM POWER SPECTRAL DENSITY

8.3.1  Applicable Standard
According to FCC Part 15.247(e) and KDB 558074 DTS 01 Meas. Guidance v03r05

8.3.2 Conformance Limit

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

8.3.3 Test Configuration
Test according to clause 7.1 radio frequency test setup 1

8.3.4 Test Procedure

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance

The transmitter output (antenna port) was connected to the spectrum analyzer

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz

Set the VBW to: 10 kHz.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.
Note: If antenna Gain exceeds 6 dBi, then PSD Limit=8-(Gain - 6)

8.3.5 Test Results

Temperature : 26 Test Date : September 14, 2016
Humidity : 60 % Test By: King Kong
. Measurement Level (dBm/3kHz) | Limit
Operation | Charnel Cha””‘(*,'wﬂze)q“ency AntA AntB gdki?; Verdict
1 2412 -17.385 -17.525 8 PASS
802.11b 6 2437 -17.686 -17.310 8 PASS
11 2462 -17.132 -17.455 8 PASS
1 2412 -21.704 -21.228 8 PASS
802.11g 6 2437 -20.626 -21.331 8 PASS
11 2462 -20.122 -21.332 8 PASS
802.11n 1 2412 -20.968 -20.768 8 PASS
(ht20) 6 2437 -20.391 -20.511 8 PASS
11 2462 -20.290 -20.809 8 PASS
802.11n 3 2422 -22.239 -24.474 8 PASS
(ht40) 6 2437 -22.434 -22.241 8 PASS
9 2452 -22.092 -22.507 8 PASS
Note: For smart antenna systems, Maximum Conducted Output Power is summed at the total
transmit power delivered to all antennas.
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EMITEK

ANT A
Power Spectral Density
Test Model 802.11b
Channel 1: 2412MHz
'. [ — Y
Center Freq 2412000000 GHz :.-;J:: L
Fef Offust 2 dB
ngr 00D dB_!'u
Center 2412000 GHz “Span 15.15 MHz
#Res BW 3.0 kHz Sweep 1.597 s (1007 pis)
Power Spectral Density
Test Model 802.11b

Channel 6: 2437MHz

[T —TY

Centor Freq 2.437000000 Gz

Fef Offust 2 dB
Rel 0.00 dBrm

Center 2437000 GHe
#Res BW 3.0 kHz

TRF No FCC 15.247/A

Page 30 of 73

Ay Type: Lag-Pwr
dvgiHold: S0

Span 1 15 MHz
Sweep 1.597 s (1001 pas)
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Power Spectral Density

Test Model 802.11b
Channel 11: 2462MHz
'. [ — Y
'Cunmr Freq 2462000000 GHz :.?;:: :E"m
Ref Offzst 2 0B
ngr LiKiC1] dB_!'u
Center 2462000 GHz ‘Bpan 15.15 MMz
#Res BW 3.0 kHz Sweep 1.597 s (1007 pis)
Power Spectral Density
Test Model 802.11g

Channel 1: 2412MHz

[T —TY

Centor Freq 2.412000000 Gz

Fef Offust 2 dB
Rel 0.00 dBrm

Center 241200 GHr
#Res BW 3.0 kHz

TRF No FCC 15.247/A

Page 31 of 73

Ay Typs: LogPwr
dvgiHold: 4riog

‘Span 24.88 MHz
Sweep 2.621 s (1001 pis)
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Power Spectral Density

Test Model 802.11¢g
Channel 6: 2437MHz
BB bt i iy - e 4
.C antor Freq 2437000000 GHz A Type: Log-Pur
AvgiHold: #1250
Fef Offust 2 dB
Rel 0.00 dBm
Center 243700 GHz ‘Span 24.88 MHz.
#Res BW 3.0 kHz FVBW 10 kHz Sweep 2.621 s (1007 pis)
Power Spectral Density
Test Model 802.11g

Channel 11: 2462MHz

[T —TY

Centor Freq 2.462000000 Gz

Fef Offust 2 dB
Rel 0.00 dBrm

Center 246200 GHr
#Res BW 3.0 kHz

TRF No FCC 15.247/A

FWEW 10 kHz

Ay Typs: LogPwr
dvgiHold: S0

‘Span 24.88 MHz
Sweep 2.621 s (1001 pis)
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Power Spectral Density

Test Model 802.11n (HT20)
Channel 1: 2412MHz
'. [ — Y
'Cunmr Freq 2412000000 GHz :.?;:: :E"m
Ref Offzst 2 0B
ngr LiKiC1] dB_!'u
Center 241200 GHz ‘Bpan 2685 MMz
#Res BW 3.0 kHz FVEW 10 kHz Sweep ZE3I1 s (1007 pis)
Power Spectral Density
Test Model 802.11n (HT20)

Channel 6: 2437MHz

[T —TY

Centor Freq 2.437000000 Gz

Fef Offust 2 dB
Rel 0.00 dBrm

Center 243700 GHz

#Res BW 3.0 kHz FWEW 10 kHz

TRF No FCC 15.247/A
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Ay Typs: LogPwr
dvgiHold: G50

‘Bpan 26.85 MHz
Sweep 2.831 s (1001 pis)
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Power Spectral Density

Test Model 802.11n (HT20)
Channel 11: 2462MHz
'. [ — Y
'Cunmr Freq 2462000000 GHz ig;::::;"m
Ref Offzst 2 0B
ngr LiKiC1] dB_!'u
Center 246200 GHz i ‘Bpan 2685 MMz
#Res BW 3.0 kHz FVEW 10 kHz Sweep ZE3I1 s (1007 pis)
Power Spectral Density
Test Model 802.11n (HT40)

Channel 1: 2412MHz

Epied gt e Lewt e rampd A

g 2422000000 GHz

Ref Oifast 2 dB
Rel 0,00 dBm

Center 242200 GHz
SRes BW 3.0 kHz

FWEW 10 kHz

dowg Types: Log-Pwr
AvgiHold: 3100

Span 54.90 MHz
Sweep 5780 s (1001 pis)

TRF No FCC 15.247/A
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Test Model

Power Spectral Density
802.11n (HT40)
Channel 6: 2437MHz

EMITEK

Fef Offust 2 dB
Rel 0.00 dBrm

Center 243700 GHr
#Res BW 3.0 kHz

Test Model

Ay Typs: LogPwr
AvgiHold: 00

FWEW 10 kHz

Power Spectral Density
802.11n (HT40)
Channel 11: 2462MHz

Ref Oifast 2 dB
Rel 0,00 dBm

Center 245200 GHz
SRes BW 3.0 kHz

Ao Typ: Log-Pwr
AwgiHolkd’ 4120

FWEW 10 kHz

TRF No FCC 15.247/A
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ANT B
Power Spectral Density
Test Model 802.11b
Channel 1: 2412MHz
'. [ — Y
'Cunmr Freq 2412000000 GHz :.-;J:: ;-:?:m
Ref Offzst 2 0B
ngr LiKiC1] dB_!'u
Center 2412000 GHz “Epan 15.15 MHz
#Res BW 3.0 kHz FVEW 10 kHz Sweep 1.597 s (1007 pis)
Power Spectral Density
Test Model 802.11b

Channel 6: 2437MHz

Fef Offust 2 0B
Rel 0.040 dBm

Center 2437000 GHz
SRes BW 3.0 kHz

T Tpes: gy P R
AvgHaokd: 5100

Span 15.15 MMz
FVEW 10 kHz Sweep 1.597 5 (1001 pis)

TRF No FCC 15.247/A
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Power Spectral Density
Test Model 802.11b
Channel 11: 2462MHz

[T —TY ==

.C antor Freq 2462000000 GHz A Typei: Liog-Pur
Trig Fres Run AugHold 5100
* gAmen: 20 aB

Fef Offust 2 dB
Rel 0.00 dBrm

Center 2462000 GHz ‘Span 15.15 MHz
#Res BW 3.0 kHz SVEW 10 kHz Sweep 1.597 s (1001 pis)

Power Spectral Density
Test Model 802.11g
Channel 1: 2412MHz

[T —TY ==

Centor Freq 2.412000000 Gz Ay Tyt Lag-Far
AvgiHold: 5100

Fef Offust 2 dB
Rel 0.00 dBrm

Center 241200 GHz ‘Span 25.05 MHz
#Res BW 3.0 kHz SVEW 10 kHz Sweep 2641 s (1001 pis)
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Power Spectral Density

Test Model 802.11¢g
Channel 6: 2437MHz
BB bt i iy - e 4
.C antor Freq 2437000000 GHz A Types: Liog-Pur
AvgiHold: 4150
Ref Offsst 2 dB
ngr 00D dB_!'u
Center 243700 GHz ‘Span 25.05 MHz.
#Res BW 3.0 kHz FVBW 10 kHz Sweep 2.641 s (1007 pis)
Power Spectral Density
Test Model 802.11g

Channel 11: 2462MHz

[T —TY

Centor Freq 2.462000000 Gz

Fef Offust 2 dB
Rel 0.00 dBrm

Center 246200 GHr
#Res BW 3.0 kHz

TRF No FCC 15.247/A

FWEW 10 kHz

Ay Typs: LogPwr
dvgiHold: G50

‘Bpan 25.05 MHz
Sweep 2.641 s (1001 pis)
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Power Spectral Density

Test Model 802.11n (HT20)
Channel 1: 2412MHz
'. [ — Y
'Cunmr Freq 2412000000 GHz ig;::::;"m
Ref Offzst 2 0B
ngr LiKiC1] dB_!'u
Center 241200 GHz ‘Bpan 2685 MMz
#Res BW 3.0 kHz Sweep LE3I s (1007 pis)
Power Spectral Density
Test Model 802.11n (HT20)

Channel 6: 2437MHz

[T —TY

Centor Freq 2.437000000 Gz

Fef Offust 2 dB
Rel 0.00 dBrm

Center 243700 GHr
#Res BW 3.0 kHz

TRF No FCC 15.247/A
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Ay Typs: LogPwr
dvgiHold: S0

‘Bpan 26.85 MHz
Sweep 2.831 s (1001 pis)
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Power Spectral Density
Test Model 802.11n (HT20)
Channel 11: 2462MHz

[T —TY ==

Centor Freq 2.462000000 Gz Ay Typeh: Lag-Far
AvgiHold: 4ri0g

Fef Offust 2 dB
Rel 0.00 dBrm

Center 246200 GHr ‘Span 76.83 MHz
#Res BW 3.0 kHz SVEW 10 kHz Sweep 2.831 s (1001 pis)

Power Spectral Density
Test Model 802.11n (HT40)
Channel 1: 2412MHz

Ay Typs: LogPwr
dvgiHold: 4riog

Fef Offust 2 dB
Rel 0.00 dBrm

Center 247200 GHr
#Res BW 3.0 kHz SVEW 10 kHz
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Test Model

Power Spectral Density
802.11n (HT40)
Channel 6: 2437MHz

EMITEK

Fef Offust 2 dB
Rel 0.00 dBrm

Center 243700 GHr
#Res BW 3.0 kHz

Test Model

Ay Typs: LogPwr
AvgiHold: 00

FWEW 10 kHz

Power Spectral Density
802.11n (HT40)
Channel 11: 2462MHz

Ref Oifast 2 dB
Rel 0,00 dBm

Center 245200 GHz
SRes BW 3.0 kHz

A Typ: Log-Pwr
AvgiMold: T80

FWEW 10 kHz

TRF No FCC 15.247/A
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8.4 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS

8.4.1 Applicable Standard
According to FCC Part 15.247(d) and KDB 558074 DTS 01 Meas. Guidance v03r05

8.4.2 Conformance Limit

According to FCC Part 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.

8.4.3 Test Configuration
Test according to clause 7.1 radio frequency test setup 1

8.4.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW = 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

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

Note that the channel found to contain the maximum PSD level can be used to establish the reference level.
B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set Detector = peak

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

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

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band (excluding
restricted frequency bands) are attenuated by at least the minimum requirements . Report the three highest
emissions relative to the limit.

8.4.5 Test Results
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All modes 2.4G 802.11b/g/n have been tested, and the worst result 802.11b recorded was report as below:
ANT A:
PSD(Power Spectral Density ) RBW=100kHz
Test Model [X1802.11b [ 1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 1: 2412MHz [IChannel 3: 2422MHz

Ay Type: Lag-Pwr
AvgiHold *100-600

FRef Offyet 2 dB
Rel 10.00 dBm

Center 2412000 GHz ‘Span 15.15 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1467 ms (1001 pis)

Unwanted Emissions in non-restricted frequency bands
Test Model X1802.11b [ ]802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
XIChannel 1: 2412MHz [ IChannel 3: 2422MHz

[T —TY ==

.Slar'l Freg 30.000000 MHz Ay Typs: LogPwr
AvgiHold: Sri00

FRef Offyet 2 dB
Rel 10.00 dBm

Start 30 MHz . Stop 25.00 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 2.387 s (20000 pis)
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EMITEK

Band edge
Test Model [X1802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 1: 2412MHz [IChannel 3: 2422MHz

[T —TY ==

.Slar'l Frag 2380000000 GHz Ay Typs: LogPwr
AvgiHold *100-600

FRef Offyet 2 dB
Rel 10.00 dBm

Start 2.39000 GHz “Stop 242000 GHz
#Res BW 100 kHz FVEBW 300 kHz Sweep 4,000 ms (20000 pts)

PSD(Power Spectral Density ) RBW=100kHz
Test Model [X1802.11b [ ]802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
Channel 6: 2437MHz

Ay Type: Lag-Pwr
AvgiHold *100-600

FRef Offyet 2 dB
Rel 10.00 dBm

Center 2437000 GHz ‘Span 15.15 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1467 ms (1001 pis)
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands
Test Model [X1802.11b [ 1802.11g [1802.11n(HT20) [ 1802.11n(HT40)
Channel 6: 2437MHz

[T —TY ==

.Slar'l Freg 30.000000 MHz Ay Typs: LogPwr
AvgiHold’ 17108

FRef Offyet 2 dB
Rel 10.00 dBm

Start 30 MHz ~ Stop 25.00 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 2.387 s (20000 pis)

PSD(Power Spectral Density ) RBW=100kHz
Test Model [X]802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 11: 2462MHz [IChannel 9: 2452MHz

Epied gt e Lewt e rampd A [

Centor Freq 2462000000 GHz g Type: Log- Pur e .
AwgiHokd 100000

Fef Ciffget 2 0B
Rel 10.00 dBm

Center 2462000 GHz Span 15.15 MHz
#Res BW 100 kHz SVEW 300 kHz Gweep 1467 ms (1001 pis)
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands

Test Model [X1802.11b

XIChannel 11: 2462MHz

[1802.11g

[1802.11n(HT20) []802.11n(HT40)

[IChannel 9: 2452MHz

[T —TY

Start Freq 30.000000 MHz

FRef Offyet 2 dB
Rel 10.00 dBm

Stan 30 MHz i

FRes BW 100 kHz FWEW 300 kHz

Test Model [X]802.11b

XIChannel 11: 2462MHz

[1802.11g
[IChannel 9: 2452MHz

Ay Typs: LogPwr
AvgiHald: Trigg

Stop 25.00 GHz
Sweep 2.387 s (20000 pts)

Band edge

[]802.11n(HT20)  []802.11n(HT40)

Epied gt e Lewt e rampd A

Start Freq 2.450000000 GHz

Fef Ciffget 2 0B
Rel 10.00 dBm

§ L n.-".n,“
MEEL e 8 T
h Wiy

Start 245000 GHz

#Res BW 100 kKHz FWBW 300 kHz

Ao Typ: LagPwr
AwgiHokd 100000

Sweep 5.333 ms (20000 pts)
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EMITEK

ANT B:
PSD(Power Spectral Density ) RBW=100kHz
Test Model [X1802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 1: 2412MHz [IChannel 3: 2422MHz

Ay Type: Lag-Pwr
AvgiHold *100-600

FRef Offyet 2 dB
Rel 10.00 dBm

Center 2412000 GHz ‘Span 15.15 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 2667 m 00 pits)

Unwanted Emissions in non-restricted frequency bands
Test Model [X1802.11b [ ]802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
XIChannel 1: 2412MHz [ IChannel 3: 2422MHz

Epied gt e Lewt e rampd A [

Stan Freq 30,000000 MHz Ay Typs: Logwr
AvgiHald: TH00

Fef Ciffget 2 0B
Rel 10.00 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz SVEW 300 kHz Sweep 2.387 s (20000 pis)

usc . b Al Compheied
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EMITEK

Band edge
Test Model [X1802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 1: 2412MHz [IChannel 3: 2422MHz

[T —TY ==

.Slar'l Frag 2380000000 GHz Ay Typs: LogPwr
AvgiHold *100-600

FRef Offyet 2 dB
Rel 10.00 dBm

Start 2.39000 GHz “Stop 242000 GHz
#Res BW 100 kHz FVEBW 300 kHz Sweep 4,000 ms (20000 pts)

PSD(Power Spectral Density ) RBW=100kHz
Test Model [X1802.11b [ ]802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
Channel 6: 2437MHz

Ay Type: Lag-Pwr
AvgiHold *100-600

FRef Offyet 2 dB
Rel 10.00 dBm

Center 2437000 GHz ‘Span 15.15 MHz
#Res BW 100 kHz FVEW 300 kHz Sweep 1467 ms (1001 pis)
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands
Test Model [X1802.11b [ 1802.11g [1802.11n(HT20) [ 1802.11n(HT40)
Channel 6: 2437MHz

[T —TY ==

.Slar'l Freg 30.000000 MHz Ay Typs: LogPwr
dvgiHald: B0

FRef Offyet 2 dB
Rel 10.00 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz FVEBW 300 kHz Sweep 2.347 & (20000 pts)

PSD(Power Spectral Density ) RBW=100kHz
Test Model [X]802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 11: 2462MHz [IChannel 9: 2452MHz

Epied gt e Lewt e rampd A [

Centor Freq 2462000000 GHz g Type: Log- Pur
AwgiHokd 100000

Fef Ciffget 2 0B
Rel 10.00 dBm

Center 2462000 GHz Span 15.15 MHz
#Res BW 100 kHz SVEW 300 kHz Gweep 1467 ms (1001 pis)
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EMITEK

Unwanted Emissions In Non-Restricted Frequency Bands

Test Model [X1802.11b [1802.11g [1802.11n(HT20)
XIChannel 11: 2462MHz [IChannel 9: 2452MHz

[1802.11n(HT40)

[T —TY

.Slar'l Freg 30.000000 MHz Ay Typs: LogPwr
AvgiHald: Trigg

FRef Offyet 2 dB
Rel 10.00 dBm

Start 30 MHz Stop 25.00 GHz
#Res BW 100 kHz FVEW 300 kHz Sweep 2.387 s (20000 pis)

Band edge
Test Model [X]802.11b [1802.11g [ 1802.11n(HT20)
XIChannel 11: 2462MHz [IChannel 9: 2452MHz

Epied gt e Lewt e rampd A

Stan Freq 2450000000 GHz Ay Typs: LogPwr
AvgHold > 100600

Fef Ciffget 2 0B
Rel 10.00 dBm

Start 245000 GHz Etop 250000 GHz
#Res BW 100 kHz SVEW 300 kHz Sweep 4.800 ms (1001 pis)

[1802.11n(HT40)
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8.5 RADIATED SPURIOUS EMISSION

8.5.1 Applicable Standard
According to FCC Part 15.247(d) and 15.209 and KDB 558074 DTS 01 Meas. Guidance v03r05

8.5.2 Conformance Limit

According to FCC Part 15.247(d): 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)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
A417725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

According to FCC Part15.205, the level of any transmitter spurious emission in Restricted bands shall not
exceed the level of the emission specified in the following table

Restricted Frequency(MHz) | Field Strength (uv/m) Field Strength (dBpyV/m) | Measurement Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 2400/F(KHz) 20 log (uV/m) 30

1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

8.5.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

8.5.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section 15.205.

It must be performed with the highest gain of each type of antenna proposed for use with the EUT. Use the

following spectrum analyzer settings:

The EUT was placed on a turn table which is 0.8m above ground plane.

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

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz for f > 1 GHz(1GHz to 25GHz), 100 kHz for f < 1 GHz(30MHz to 1GHz), 200Hz for
f<150KHZz(9KHz to 150KHz), 9KHz for f<30MHz(150KHz to 30KHz)

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
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measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting the
measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required for this
test, in order to provide the measuring system with sufficient sensitivity. Allow the trace to stabilize. The
peak reading of the emission, after being corrected by the antenna factor, cable loss, pre-amp gain, etc., is
the peak field strength, which must comply with the limit specified in Section 15.35(b). Submit this data.
Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the
hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further adjusted
by a “duty cycle correction factor’, derived from 20log(dwell time/100 ms), in an effort to demonstrate
compliance with the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

8.5.5 Test Results

B Spurious Emission below 30MHz (9KHz to 30MHz)

Temperature: 24 Test Date: September 14, 2016
Humidity: 53 % Test By: King Kong
Test mode: TX Mode
Emission -
(’I:vlrquz') Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
HV PK AV PK AV PK AV

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

B Spurious Emission Above 1GHz (1GHz to 25GHz)
All modes 2.4G 802.11b/g/n and two antenna have been tested, and the worst result 802.11b recorded was
report as below:

Temperature : 26 Test Date : September 14, 2016

Humidity : 60 % Test By: King Kong

Test mode: 802.11b Frequency: Channel 1: 2412MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
3526 V 58.01 39.92 74.00 54.00 -15.99 -14.08
3956 \Y 63.94 46.12 74.00 54.00 -10.06 -7.88
4236 V 64.85 47.22 74.00 54.00 -9.15 -6.78
4231 H 59.10 42.22 74.00 54.00 -14.9 -11.78
4901 H 61.55 44.22 74.00 54.00 -12.45 -9.78
5161 H 65.51 48.12 74.00 54.00 -8.49 -5.88
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Temperature : 26 Test Date : September 14, 2016

Humidity : 60 % Test By: King Kong

Test mode: 802.11b Frequency: Channel 6: 2437MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
4881 V 62.69 45.42 74.00 54.00 -11.31 -8.58
5091 V 64.97 47.42 74.00 54.00 -9.03 -6.58
7001 V 65.11 46.82 74.00 54.00 -8.89 -7.18
3936 H 66.57 49.12 74.00 54.00 -7.43 -4.88
6016 H 54.13 36.22 74.00 54.00 -19.87 -17.78
6961 H 63.99 46.42 74.00 54.00 -10.01 -7.58

Temperature : 26 Test Date : September 14, 2016

Humidity : 60 % Test By: King Kong

Test mode: 802.11b Frequency: Channel 11: 2462MHz
Freq. Ant.Pol. | Emission Level(dBuV/m) | Limit 3m(dBuV/m) Over(dB)
(MHz) H/V PK AV PK AV PK AV
3936 V 64.61 46.72 74.00 54.00 -9.39 -7.28
4226 \Y 64.97 47.32 74.00 54.00 -9.03 -6.68
4341 V 59.67 42.62 74.00 54.00 -14.33 -11.38
4226 H 59.15 41.22 74.00 54.00 -14.85 -12.78
4471 H 60.22 42.12 74.00 54.00 -13.78 -11.88
4911 H 64.16 45.42 74.00 54.00 -9.84 -8.58

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).

(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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B Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz
All modes 2.4G 802.11b/g/n and two antenna have been tested, and the worst result 802.11b recorded was

report as below:

Temperature : 26 Test Date : September 14, 2016
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 1: 2412MHz
Frequency Polarity PK(dBuV/m) Limit 3m Margin AV(dBuV/m) | Limit 3m Margin
(MHz) (VBW=3MHz) | (dBuV/m) (dB) | (VBW=10Hz) | (dBuV/m) (dB)
2385.20 H 49.41 74 -24.59 32.65 54 -21.35
2386.48 \Y 48.07 74 -25.93 31.50 54 -22.50
Temperature : 26 Test Date : September 14, 2016
Humidity : 60 % Test By: King Kong
Test mode: 802.11b Frequency: Channel 11: 2462MHz
Frequency Polarity PK(dBuV/m) Limit 3m Margin AV(dBuV/m) | Limit 3m Margin
(MHz) (VBW=3MHz) | (dBuV/m) (dB) | (VBW=10Hz) | (dBuV/m) (dB)
2485.20 H 53.87 74 -20.13 34.60 54 -19.40
2486.48 V 50.18 74 -23.82 32.68 54 -21.32
Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).

(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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EMITEK

mnon dluhim

n

0.0
230,000 231800 232600 233400 24200 235000  Z358.00 23600 237400 2390.00 MH=
Site 3m Chamber 1 Polarization:  Horizontal Temperature: 24 C

Limit: { RE}JFCCPART 15 C Power:  AG 120V/60Hz Hurmidity; 53%

100.0 JBuYim

Limitl: —_—

a0 Limit2: —_—

80

70

60

50 1

10 WMWWWMWWWMWWWMM
30 3
20

10

0.0
230,000 2310.00 202000  2)0400 214200 225000  2J50.00  2IGGOD  2374.00 220000 Milz
Site 3m Chamber #1 Polarization:  Vertical Temperature: uC

Limit: ( RE)JFCC PART 15 C Power: AC 120vi5UHz Huridity: b3%
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%CBSS to L’IVOI’ a

Spurious Emission in Restricted Band 2483.5-2500MHz

Test Model [X1802.11b [ 1802.11g [ 1802.11n(HT20) [ 1802.11n(HT40)
XIChannel 11: 2462MHz [IChannel 9: 2452MHz Polarity: H
VBW=3MHz Test By: King Kong
1000  dBu¥/m
Limit1: —_—
w Limit2: —_—
80
70
60
&0 St it e .
s e e MW“WW "’M
40
A
20
m
[IR]]
2461500 248515 246680 248845 249010 249175 249340 249505 249670 Z500.00 MH:
Site 3m Chamber #1 Polarization: Herizontal Temperature: 24 C
Limit ( RE)FCC PART 15 C Power- AC 120V/ENH7 Humidity- 53 %
Spurious Emission in Restricted Band 2483.5-2500MHz
Test Model X1802.11b [1802.11g [1802.11n(HT20) [1802.11n(HT40)
XIChannel 11: 2462MHz [IChannel 9: 2452MHz Polarity: V
VBW=3MHz Test By: King Kong
1000 dBu¥/m
I ikl - —
a0 I imik2?- —
BuU
Fiil
(1]
50 I-
1 el e o %
) [ i narf A gt At Mg,y WWW"'M
30
20
10
0o
2483500 243515 248680 248645 249010 243175 249340 249505 249670 2500.00 MHz
Site 3m Chamber #1 Polarization: Vertical Temperature:  24C
Limit: ( RE)JFCC PART 15 C Power: AC 170VIENHz Humidity- A3 %

TRF No FCC 15.247/A Page 56 of 73 Report No.: ES160805013E Ver.1.0



B Spurious Emission below 1GHz (30MHz to 1GHz)

All modes 2.4G 802.11b/g/n and two antennas have been tested, and the worst result 802.11b recorded was

report as below:

Mo AR im
Limit1: —_
Mangir: —
m
60
50 |
) | M
A E—
n Lﬁi il
2 f
10
0.0
0000 127.00 224.00 321.00 418.00 515.00 £12.00 709.00 80600 1000.00 MHz
Site 3m Chamber #3 Polarization: Herlzontal Temperature MC
Limit; { REJFCC PART 15C Power, AC 120VE0HZ Hurmacity: 33 %
Mode: TX 2412
Note:
Reading Correct Measure- Antenna Table
Mo, Mk. Freq.  Level Factor —ment  Limit  Owver Height Degree
MHz iy o dBuhm dBudim dB Dedescior om degres  Comment
1 52.3100 4530 -14.78 ansz 4000 -948 QF
2 73.6500 4883 1862 31.21 4000 -8.7%9 QrP
3 297.7200 4397 -11.58 3238 4600 1382 QP
4 = 5B89.6900 48.21 -6.01 42.20 4600 -380 aQF
5 1 g79.9000 45.09 -4.52 4057 4600 -543 QP
G 816.5800 40.82 -1.22 3860 46.00 -640 QP
“Maximum data  x:Over limit  lover margin Operator:  ¢sl
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800 dBuV/Sm
Limit1: —_
M aagginc —_—
T
60
50

ol "

BT o

0
m
oo
30.000 127,00 224,00 32100 418,00 515.00 B1.2.00 T09.00 BOE, 00 100,00 MHz
Site 3m Chamber #2 Polarization:  Vertical Tempeorature: 24C
Limit: ( RE)FCC PART 15C Power; AC 1200MB0Hz Humidity. 53 %
Mode: TX 2412
Mote:
Reading Comect Measure- Antenna Table
Mo. Mk. Freq.  Level Factor —ment Limit  Ower Height Degree
MHz AR dB AR m ARuAim dB Netector “m desgréd  Comimsnt
1 * 35.8200 3140 1681 3459 4000 -5.41 aP

I 80.0700 4973 1572 4. 4000 -5899 QP
190.0500 4785 -16.74 1N 4350 1238 QP

2
3
4 485.8000 4317 -T.66 3251 4600 1049 QP
5 585.8100 44.07 -6.08 37.99 46.00 -B.01 aP
]

£15.5800 38,38 -1.22 2816 4600 7.4 QP

“Maximum data  xOver limit  Lover margin Dperator, csl
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800 dBuV/m
Limmit1: —
Ml angnc —_—
FiL
&0

1
an
20
10
o
000 127.00 224.00 3200 418,00 515.00 B12.00 709.00 £06.00 100000 MHz
Site 3m Chamber #3 Polarization: Horlzontal Temperature: 240
Limit: { RE)JFCC PART 15C Power: AC 120v50Hz Humidity: 53 %
Mode: T 2437
Mote:
Reading Correct Measure- Antenna  Table
Mo. Mk.  Freq.  Level Factor ment Limit Over Height Degree
MHz AN dB dBuvim  dBuvim dB Ditacior om degres Commient

51.2400 4463 -1466 2897 4000 -1003 QP

T0.7400 4912  -18.06 31.06 4000 -384 QP

* 592.6000 46.32 -5.96 4036 46.00 -564 QP

679.8000 43.00 -4.52 3848  46.00 -752 QP

1
2
3
4 648.8600 4208 -5.04 3704 4600 -898 QP
5
6 ! 916.5800 41.46 -1.22 40.24 4600 -57¢ QP

“‘Maximum data  x:Owver limit  l:over margin Operator:  csl
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800 dBuY/ m
Limit1: p—
M aagginc —_—

70

60

50

40 —I 5

I— L]

4o

20

10

0.0

30,000 127.00 224.00 371.00 418,00 515,00 B12.00 709.00 806,00 100000 MHz
Site 3m Chamber £3 Polarization:  Vertical Temperature 24C
Lirnit: (RE)FCC PART15C Power: AC 1200VIB0H: Humidity 53
Mode: TX 2437
Mote:
Reading Correet Measure- Antenna Table
MNo. Mk. Freq. Level Factor ~ment Limit  Owver Height Degree
MHz dBuv dB dBuvim dBuvim dB Datector cm degree  Comment

1 30.9700 8085 1781 33.24 4000 676 QP

2 °  T75.5900 9263 -18.05 33.98 4000 642 QF

3 188.1100 4943  -16.83 3260 4380 1080 QF

4 486 8700 4264 -7.64 35.00 4600 1100 QP

5 585.8100 4417 -6.08 38.08 4600 7891 QP

6 10,7600 3879 -1.2%9 38.50 46,00 -750 QP
“Maximum data  xOwver limit  Lover margin Operator: csl
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ECBSS to L’IVOI’ a

BOLD dBul/m
Limit1: —
Ml aa i
Jn
B0
50
[
w | i % |
J _ i
_I_| «wi ! Ihqi.fr ﬁ *\“M
? i Al H‘"’J ' MWIJ
I
r\fh:l T N \'W«M"* W Mty
20 ¥
m
0o
20000 127.00 224.00 321,00 418.00 515.00 £12.00 709.00 205,00 1000.00 MHz
Site 3m Chamber #3 FPolarization: Horizontal Temperature MC
Limit: { REJFCC PART 15C Power: AC 120V160Hz Humidity 53 %
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 69.7700 48.84 -17.85 30.99 40.00 -9.01 QP
2 299.6600 44.90 -11.51 33.39 46.00 -12.61 QP
3 589.6900 45.54 -6.01 39.53 46.00 -847 QP
4 647.8900 41.07 -5.05 36.02 46.00 -998 QP
5 679.9000 4419 -4.52 39.67 46.00 -6.33 QP
6 * 9156100 4217 -1.23 40.94 46.00 -5.06 QP
“Maximumdata  x:Overlimit lover margin Operator: csl
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0.0 dBuv/m
Limit1: —
M aigin: —_
7
(1]
Sl |
I—l 45 [
A0 XN
b
= W
il
L]
o
000 127.00 224.00 321,00 418.00 515.00 &12.00 705,00 30600 100000 MHz
ESite 3m Chamber #3 Puolarization: Vertical Temperature. M0
Limit: (REFCC PART 15 C Fower: AC 120VG0HzZ Hurmidity 53 %
Mode: TX 2462
MNote:
Reading Comect Measure- Antenna Table
No. Mk.  Freg.  Level Factor ment Limit  Over Height Degree
Mz dBuy di dBuvim  dBuvim  dB Daotector  ©m degroe  Comment
1 1 33.8800 E275 1728 3547 4000 453 QP
2 600700 5282 1572 37.10 4000 -290 QP
3 4858000 4289 -T.66 3523 4600 1077 QP
4 1 5858100 4632 -5.08 4024 4600 -576 QP
5 1 B03.2700 46.13 -5.80 40.33 46.00 -567 aP
6 891.3600 40,95 -1.56 3939 4600 681 QP
“Maximumdata xOwverlimit lover margin Operator: sl
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8.6 CONDUCTED EMISSIONS TEST

8.6.1  Applicable Standard
According to FCC Part 15.207(a)
8.6.2 Conformance Limit

Conducted Emission Limit

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.

8.6.3 Test Configuration
Test according to clause 7.3 conducted emission test setup

8.6.4 Test Procedure

The EUT was placed on a table which is 0.8m above ground plane.
Maximum procedure was performed on the highest emissions to ensure EUT compliance.
Repeat above procedures until all frequency measured were complete.

8.6.5 Test Results

Pass
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All modes 2.4G 802.11b/g/n have been tested, and the worst result recorded was report as below:
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0.0
0.150 0.5 MHz] 5 30.000
Site Conduction #1 Phase: Li Temperaturs: 22
Limit: (CE)FCC PART15C Power: A 120V/e0Hz Humidit:  35%
Mode: WIFI OM
Mote:
Reading Correct Measure-
Mo, Mk.  Freq.  Level Factor ment Limit  Owver
MHz dBuV dB dBuY d8uv  dB  Detecter  Comment
1 0.1500 52.19 0.00 5219 6600 -1381 QP
2" 0.1500 46.53 0.00 46.53  56.00 947  AVG
3 0.1850 43.75 0.00 4375 6426 -2051 QP
4 0.1850 38.98 0.00 3898 5426 -15.28 AVG
] 0.5000 33.19 0.00 3319 5600 -2281 QP
& 0.5000 19.84 0.00 19.84 4600 -2616 AVG
T 0.6800 34.92 0.00 3492 5600 -21.08 QP
8 0.6800 21.3¢ 0.00 21.3% 4600 -2481 AVG
9 1.0300 .M 0.00 3401 5600-2189 QP
10 1.0300 2181 0.00 2161 4600 -2439  AVG
" 4 6600 3428 0.00 3428 5600 -21.72 QP
12 4.6600 2495 0.00 2495 4600 -21.05 AVG
*Maximum data  x:Over limit  Vover margin Comment: Factor build in receiver. Cperator. WAP
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0.150 [ MHz) 5 30,000
Site Conduction #1 FPhase: N Terperaturs: 22
Limit: (CE)JFCC PART15C Power; AC 120V160Hz Humidity: 55 %
Mode: WIFI ON
Mote:
Reading Comect Measure-
No. Mk. Freq. Level Factor ment  Limit Qwer
MHz dBul dB dBul dBul dB Datactor

1" 0.1500 52 93 0.00 5283 66.00 -13.07 QP

2 0.1500 41.23 0.00 41.23 56.00 1477 AVG

3 0.2700 38.45 0.00 3845 6112 -2287 QP

4 0.2700 29.09 0.00 2905 5112 -22.07  AVG

5 0.4450 36.29 0.00 3629 5697 -2068 QP

B 0.4450 2315 0.00 2315 46087 -2382 AVG

7 0.9900 35.16 0.00 3516 5600 -2084 QP

8 0.5900 23.05 0.00 23.05 4600 -2295 AVG

9 1.7800 3561 0.00 3561 BEOD -2038 QP
10 1.7800 2208 0.00 2208 4600 -2392 AVG
11 2.0650 35.16 0.00 3516 56.00 -20.34 QP
12 3.0650 2465 0.00 2465 4600 -21.35 AVG

"Marimum data x:Overlimit  !:over margin Comment: Factor build in receiver. Operator: WAP
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8.7 ANTENNA APPLICATION

8.7.1  Antenna Requirement

Standard

Requirement

FCC CRF Part 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. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator shall be
considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier
current devices or to devices operated under the provisions of §15.211,
§15.213, §15.217, §15.219, or §15.221. Further, this requirement does
not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance
sensors, or to other intentional radiators which, in accordance with
§15.31(d), must be measured at the installation site. However, the
installer shall be responsible for ensuring that the proper antenna is
employed so that the limits in this part are not exceeded.

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.

8.7.2 Result

The two EUT’'S antenna are Metal antenna. The antenna’s gain is 2 dBi, and the antenna can’t be
replaced by the user which in accordance to section 15.203, please refer to the photos.
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8.8 APPENDIX(PHOTOS OF EUT)

TRF No FCC 15.247/A Page 67 of 73 Report No.: ES160805013E Ver.1.0



TRF No FCC 15.247/A Page 68 of 73 Report No.: ES160805013E Ver.1.0



%CBSS to L'IVOI' a

Wifi Antenna
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ECBSS to L’IVOI’ a
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ECBSS to L’IVOI’ a
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%CBSS to L’IVOI’ a
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WIFI Antenna
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