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1 TEST RESULT CERTIFICATION

Applicant: Lighthouse Technologies Limited

FLAT/RM 608 6/F PHOTONICS CTR 2 SCIENCE PARK EAST AVENUE HONG
KONG SCIENCE PART SHATIN NT

Manufacturer: Lighthouse Technologies(HuiZhou) Limited

Building A-3, No. 9 Yuanhui Road,Chenjiang, Zhongkai Hi-tech Industrial
Development Zone, Huizhou

Product Description: WIFI Module

Model Number: AP6330
Trade Mark: AMPAK
File Number: ES180831014W02

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT

FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart E

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 and Part 15.407

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

Date of Test : October 11, 2018 to November 06, 2018
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2 EUT TECHNICAL DESCRIPTION
Characteristics Description
IEEE 802.11 WLAN [X]1802.11a(20MHz channel bandwidth)
Mode Supported X1802.11n(20MHz channel bandwidth)
Data Rate 802.11a:54/48/36/24/18/12/9/6 Mbps

802.11n:up to 72.2 Mbps
Modulation OFDM with BPSK/QPSK/16QAM/64QAM for 802.11a/n;

Frequency Number of

WIFI 5G Band Mode Range(MHz) channels
Operating Frequency | UNII 802.11a/n(HT20)  |5180-5240 4
Range Band |

UNII 802.11a/n(HT20)  |5745-5825 5

Band llI '

Transmit Power Max

13.86 dBm for UNII Band |
16.27dBm for UNII Band Il

Antenna Type

Integral antenna via a SMA connector

Antenna Gain

0 dBi

Power supply:

DC 2.9V from external power

TRF No.: FCC 15.407/A
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3 SUMMARY OF TEST RESULT
FCC Part Clause Test Parameter Verdict Remark
15.407 (a) 99% , 6dB and 26dB Bandwidth PASS
15.407 (e) '
15.407 (a) Maximum Conducted Output Power PASS
15.407 (a) Peak Power Spectral Density PASS
15.407 (b) Radiated Spurious Emission PASS
15.407(g) Frequency Stability PASS
15.407 (b)(6) . .
15 207 Power Line Conducted Emission PASS
15.407(a) I
15203 Antenna Application PASS
NOTEL1: N/A (Not Applicable)
NOTE2: According to FCC OET KDB 789033 D2 General UNII Test Procedures New Rules v01r02, 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: 2ARRD-AP6330 filing to comply with Section 15.247 of
the FCC Part 15, Subpart E Rules.

FCC part15.407 (c) :

The Device will automatically discontinue transmission in case of either absence of information to transmit or
operational failure. When the EUT is absence of information to transmit or operational failure, the power
supply of WIFI transmitter module will shut off, so that the EUT can't enter the work state, so as to stop
transmitting the information.

TRF No.: FCC 15.407/A Page 5 of 70 Report No.: ES180831014W02 Ver.1.0



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 E
FCC KDB 789033 D2 General UNII Test Procedures New Rules v01r04

4.2 MEASUREMENT EQUIPMENT USED

4.2.1 Conducted Emission Test Equipment

EMITE
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EQUIPMENT MODEL SERIAL
TYPE MFR NUMBER NUMBER LASTCAL. DUE CAL.
Test Receiver Rohde & Schwarz ESCI 26115-010-0027| May 20, 2018 May 19, 2019
L.I.S.N. Rohde & Schwarz ENV216 101161 May 20, 2018 May 19, 2019
50Q Coaxial Switch Anritsu MP59B 6100175589 May 20, 2018 May 19, 2019
Voltage Probe Rohde & Schwarz ESH2-Z3 100122 May 20, 2018 May 19, 2019
Pulse Limiter Rohde & Schwarz ESH3-72 100006 May 20, 2018 May 19, 2019
I.S.N Teseq GmbH ISN T800 30327 May 20, 2018 May 19, 2019
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 May 20, 2018 May 19, 2019
Pre-Amplifier HP 8447F 2944A07999 May 20, 2018 May 19, 2019
Bilog Antenna Schwarzbeck VULB9163 142 May 20, 2018 May 19, 2019
Loop Antenna ARA PLA-1030/B 1029 May 20, 2018 May 19, 2019
Horn Antenna Schwarzbeck BBHA 9170 | BBHA9170399 May 20, 2018 May 19, 2019
Horn Antenna Schwarzbeck BBHA 9120 D143 May 20, 2018 May 19, 2019
Cable Schwarzbeck AK9513 ACRX1 May 20, 2018 May 19, 2019
Cable Rosenberger N/A FP2RX2 May 20, 2018 May 19, 2019
Cable Schwarzbeck AK9513 CRPX1 May 20, 2018 May 19, 2019
Cable Schwarzbeck AK9513 CRRX2 May 20, 2018 May 19, 2019
4.2.3 Radio Frequency Test Equipment
EQUIPMENT MFR MODEL SERIAL LASTCAL. DUE CAL.
TYPE NUMBER NUMBER
Spectrum Analyzer Agilent E4407B 88156318 May 20, 2018 May 19, 2019
Signal Analyzer Agilent N9010A My53470879 May 20, 2018 May 19, 2019
Power meter Anritsu ML2495A 0824006 May 20, 2018 May 19, 2019
Power sensor Anritsu MA2411B 0738172 May 20, 2018 May 19, 2019

Remark: Each piece of equipment is scheduled for calibration once a year.

TRF No.: FCC 15.407/A
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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.

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

transmitting and receiving mode is programmed.

DJwifi 5G with UNII Band |
Frequency and Channel list for 802.11a/n(HT20):

EMITE

Access to the World

Frequency Frequency Frequency
Channel (MH2) Channel (MHZ) Channel (MHZ)
36 5180 44 5220
40 5200 48 5240

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

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
36 5180 40 5200 48 5240
X Wifi 5G with UNII Band 111
Frequency and Channel list for 802.11a/n(HT20):
Frequency Frequency Frequency
Channel (MH2) Channel (MHZ) Channel (MH2)
149 5745 157 5785 165 5825
153 5765 161 5805

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

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
149 5745 157 5785 165 5825

TRF No.: FCC 15.407/A
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5 FACILITIES AND ACCREDITATIONS
5.1 FACILITIES

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

Bldg 69, Majialong 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,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 06, 2018
Designation Number: CN1204

Test Firm Registration Number: 882943
Accredited by A2LA, August 31, 2020

The Certificate Registration Number is 4321.01.

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

Name of Firm . EMTEK(SHENZHEN) CO., LTD.

Site Location : Bldg 69, Majialong Industry Zone,
Nanshan District, Shenzhen, Guangdong, China
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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°C
Humidity +3%

Measurement Uncertainty for a level of Confidence of 95%

TRF No.: FCC 15.407/A Page 9 of 70 Report No.: ES180831014W02 Ver.1.0
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7 SETUP OF EQUIPMENT UNDER TEST

7.1 RADIO FREQUENCY TEST SETUP
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.

Measurement
EUT Attenuator

Instrument

7.2 RADIO FREQUENCY TEST SETUP

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.

Above 30MHz:

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:

(Note: the FCC'’s permission to use 1.5m as an alternative per TCBC Conf call of Dec. 2, 2014.)

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 3m
EUT

Test
Receiver

0.8 m

T

Ground Plane Coaxial Cable

TRF No.: FCC 15.407/A Page 10 of 70 Report No.: ES180831014W02 Ver.1.0



(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz
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3m

- —>
Turntable
\ EUT
Test 1
. 0.8m
Receiver

1m to 4m

Ground Plane >

Coaxial Cable:

(c) Radiated Emission Test Set-Up, Frequency above 1000MHz
3m
Turntable 4m
\ EUT
! 1.5m
1.5m
\ q\

[|Amplifier

Test
Receiver

TRF No.: FCC 15.407/A
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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
/Ground Reference
EMI Receiver EUT Auxiliary Ground
— Equipment
0Q
LISN /'800m BOim LISN

TRF No.: FCC 15.407/A Page 12 of 70 Report No.: ES180831014W02 Ver.1.0



7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM
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EUT
DC Source
7.5 SUPPORT EQUIPMENT
Item Equipment Mfr/Brand Model/Type No. FCC ID Series No. Note
1 Adapter XINGHEYUAN XHY050200UECH N/A N/A N/A
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 15.407/A
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8 TEST REQUIREMENTS
8.1 BANDWIDTH MEASUREMENT

8.1.1 Applicable Standard

According to FCC Part 15.407(a)(1) for UNII Band |

According to FCC Part 15.407(a)(2) for UNII Band II-A and UNII Band 1I-C
According to FCC Part 15.407(a)(3) for UNII Band llI

According to FCC Part 15.407(e) for UNII Band IlI

According to 789033 D02 Section 11(C)

According to 789033 D02 Section II(D)

8.1.2 Conformance Limit

No limit requirement.
The minimum 6 dB emission bandwidth of at least 500 KHz for the UNII Band IlI.

8.1.3 Test Configuration

Test according to clause 6.1 radio frequency test setup

8.1.4 Test Procedure

Connect the antenna port(s) to the spectrum analyzer input. Using the spectrum analyzer Channel
Bandwidth mode, configure the spectrum analyzer as shown below

B The following procedure shall be used for measuring (26 dB) power bandwidth:

Center Frequency: test Frequency

Set RBW = approximately 1% of the emission bandwidth.

Set the VBW > RBW.

Detector = Peak.

Trace mode = max hold.

X dB Bandwidth: 26 dB

Measure the maximum width of the emission that is 26 dB down from the maximum of the emission.
Compare this with the RBW setting of the analyzer. Readjust RBW and repeat measurement as needed until
the RBW/EBW ratio is approximately 1%.

B Minimum Emission Bandwidth for the UNII Band I

Center Frequency: test Frequency

Set RBW = 100 kHz

Set VBW = 3 - RBW

Detector = Peak

Trace mode = max hold

Sweep = auto couple

X dB Bandwidth: 6 dB

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver may be
employed if it implements the functionality described above.

B The following procedure shall be used for measuring (99 %) power bandwidth:

Set center frequency to the nominal EUT channel center frequency.

Set span = 1.5 times to 5.0 times the OBW.

Set RBW =1 % to 5 % of the OBW

Set VBW 2 3 - RBW

Video averaging is not permitted. Where practical, a sample detection and single sweep mode shall be used.
Otherwise, peak detection and max hold mode (until the trace stabilizes) shall be used.

Use the 99 % power bandwidth function of the instrument (if available).

If the instrument does not have a 99 % power bandwidth function, the trace data points are recovered and
directly summed in power units. The recovered amplitude data points, beginning at the lowest frequency, are
placed in a running sum until 0.5 % of the total is reached; that frequency is recorded as the lower frequency.
The process is repeated until 99.5 % of the total is reached; that frequency is recorded as the upper
frequency. The 99% occupied bandwidth is the difference between these two frequencies.
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8.1.5 Test Results
X] 802.11a mode
Temperature : 28C Test Date : October 26, 2018
Humidity : 65 % Test By: XW
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MHz)
UNII CH36 5180 19.26 -- 16.62 -- N/A N/A
Band | CH40 5200 19.06 -- 16.62 -- N/A N/A
CH48 5240 18.94 -- 16.58 -- N/A N/A
UNII CH149 5745 24.30 -- 16.70 -- N/A N/A
Band Ill CH157 5785 24.58 -- 16.74 -- N/A N/A
CH165 5825 25.26 -- 16.78 -- N/A N/A
Note:
N/A (Not Applicable)
Xl 802.11n(VHT20) mode
Temperature : 28°C Test Date : October 26, 2018
Humidity : 65 % Test By: XwW
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MHz)
UNII CH36 5180 19.42 -- 17.50 -- N/A N/A
Band | CH40 5200 19.34 -- 17.50 -- N/A N/A
CH48 5240 19.38 -- 17.50 -- N/A N/A
UNII CH149 5745 21.38 -- 17.66 -- N/A N/A
Band Ill CH157 5785 23.74 -- 17.70 -- N/A N/A
CH165 5825 23.30 -- 17.70 -- N/A N/A
Note:
N/A (Not Applicable)
X UNII Band Il
Temperature : 28C Test Date : October 26, 2018
Humidity : 65 % Test By: XW
Operation | Channel Channel 6dB EBW Limit Verdict
Mode Number Freq. (MHz) Ant0 Antl (kHz)
CH149 5745 15.43 -- 500 PASS
802.11a CH157 5785 15.10 -- 500 PASS
CH165 5825 15.10 -- 500 PASS
802.11n CH149 5745 16.06 -- 500 PASS
(VHT20) CH157 5785 16.90 -- 500 PASS
CH165 5825 15.94 -- 500 PASS
Note:
N/A (Not Applicable)
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 200 kHz

Att 25dB  SWT 1ms w» YBW 1MHz Mode SVGOE
[@ 1Pk Max
Dari] 1.74 dB|
A 19.2610 MHz|
10 dBém
M1 Oce Bw 16.623376623 MHz
B s e 7 Y F 2.88 dBm)|
0 dem b
5.1783620 GHz|

/ ;
ot %

D1 -23.120 f}Ruw’ =

il R
WM u rmmm

-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 5.18 GH_Z 1001 pts Spd_l'l 40.0 MHZ_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
ML 1 5.178362 Griz .80 dom | .
T1 1 5.1714486 GHz -6.06 dém | occ Bw 16.523375623 MHz |
T2 1 5.1880719 GHz -6.40 dém |
M2 1 5.17005 GHz -23.48 dBm |
D3| m2| 1 19,261 MHz 1.74 08 |

' Measuring... _ 132350 ,;5@

Date: 26.0CT. 2018 13:23.49
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Spectrum I “;‘i'l
Ref Level 20.00 dém Offset 13.50 dB & RBW 300 kHz
Att 25d8  SWT 1ms @ VBW 1MHz Mode Sweep
[@ 1Pk Max
D3[1] -0.13 dB|
"™ 19.0610 MHz
10 dBém
M1 Oce Bw 16.623376623 MHz|
0 dem Ml—'!«‘-.h 2.55 dBm|
'}}—“‘V W\‘—P 5.2007990 GHz|
-10 dBy 3/ i\
-20 dBm -
v Lt
D1 -23.450 dBmy
b " Ml
-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 5.2 GHz 1001 pts spd_l'l 40.0 Ml-lz_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1| 1 5.200799 GHz 2.55 dbm | .
T1 1 5.1914486 GHz -7.10 dém | Occ Bw 16.523375623 MHz |
T2 1 5.2080719 GHz -7.45 dém |
M2 1 5.19025 GHz -23.02 dBm |
D3| m2| 1 19,061 MHz -0,13 ¢ |

' Measuring... _ [EE2E ] ,;5@

Date: 26.0CT. 2018 13:24:25
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Spectrum I “;‘i'l
Ref Level 20.00 dém  Offset 13.50 db @ RBW 200 khz
Att 25 dB SWT Lms @ VBW 1MHz Mode Sweep
[@ 1Pk Max
D3[1] -0.33 d)|
. 18.9410 MHz|
10 dBém
M1 Oce By 16.583416583 MHz|
0 dem _ okt m"l‘\h DLLELL 2.96 dBm)|
"VV‘""‘" w“‘{% 5.2407590 GHz|
10 dB a{ .\
-20 dBrm u
D1 -23.040 W i .
-30 8t ks Ll
-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 5.24 GH_Z 1001 pts Spd_l'l 40.0 MHZ_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
T 1 5.240758 GHz 2,96 Bm | .
T1 1 5.2314885 GHz -6.93 dém | Occ Bw 16.583415583 MHz |
T2 1 5.2480719 GHz -6.64 dém |
M2 1 5.23029 GHz -22,73 dBm |
D3| m2| 1 18,941 MHz -0,33 2 |

' Measuring... _ [EEST ,;5@

Date: 26.0CT. 2018 13:25:28
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Spectrum I “;‘i'l
Ref Level 20.00 dém  Offset 13.50 db @ RBW 200 khz
Att 25 dB SWT 1ms @ VBW 1MHz _Mode Sweep
[@ 1Pk Max
D3[1] -1.17 d|
10 N"N";\‘ 24.2960 MHz|
fares 16.703296703 MHz|
o dem T Mi[1] 2 8.18 dBm
;7 5.7439210 GHz
10 dB
H
WWD !B...v‘/ \“"‘“—- ] ey
30 dam
-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 5.745 G H_Z 1001 pts Spd_l'l 40.0 MHZ_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
T 1 5743921 GHz 8,16 dam | .
T1 1 5.73564086 GHz -1.59 dém | Occ Bw 16.703295703 MHz |
T2 1 5.7531118 GHz -1.53 cBm |
M2 1 5,733332 GHz -16.97 dBm |
D3| m2| 1 24,206 MHz -1.17 d8 |

' Measuring... _ [EE 2 ,;5@

Date: 26.0CT. 2018 13:34:41
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 200 kHz

Att 25 dB SWT 1ms @ VBW 1MHz _Mode Sweep
[@ 1Pk Max
D3[1] 0.04 dB|
10 w:"‘i, 24.5750 MHz|
Opp 16.743256743 MHz|
o dem T?M Mi[1] 2 8.36 dBm
5.7839610 GHz
an |
10 dB
Mz
AT D1 -17.54nﬁam-—'/ un, g& =
W e
-30 dBm
-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 5.785 G H_Z 1001 pts Spd_l'l 40.0 MHZ_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
T 1 5.763961 GHz .36 cBm | .
T1 1 5.7763686 GHz -2.08 dém | Occ Bw 16.743256743 MHz |
T2 1 5.7931118 GHz -1,94 cBm |
M2 1 5,773052 GHz -17.68 dBm |
D3| m2| 1 24,575 MHz 0.04 dB |

' Measuring... _ [EE T2 ,;5@

Date: 26.0CT. 2018 13:35.28
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Spectrum I “;‘i'l
Ref Level 20.00 dém  Offset 13.50 db @ RBW 200 khz
Att 25 dB SWT 1ms @ VBW 1MHz _Mode Sweep
[@ 1Pk Max
D3[1] -0.13 dp|
10 M1 25,2550 MHz|
M-’“"’“"‘J"‘-‘ oo 16.783216783 MHz|
0 dem TH M1[1] 2 8.14 dBm
5.8239610 GHz
10 dB
=i R;v;l?.shg da...‘f" Son,, 2
: o "‘\Mm
-30 dBm
-40 dBm
-50 dBm
-50 dBm
-70 dBm
CF 5.825 G H_Z 1001 pts Spd_l'l 40.0 MHZ_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
T 1 5.823961 GHz 8,14 cBm | .
T1 1 5.8163287 GHz -2.25 deém | Occ Bw 16.783216783 MHz |
T2 1 58331119 GHz -2.17 dém |
M2 1 5,812453 GHz -17,99 ¢Bm |
D3| m2| 1 25,255 MHz -0,13 ¢ |

' Measuring... _ LEE: T ,;5@

Date; 26.0CT. 2018 13:36:34
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 200 kHz

Att 25d6 SWT 1ms » VBW 1MHz Mode SKGEE
(@ 1Pk Max
D3[1] 0.86 dB|
10 dBm 19.4210 MHz|
M1 Oce By 17.502497502 MHZ|
n = . PO 1 2.25 dBm
0 dem T - T2
)wv" 5.1787210 GHz
-10 da

-20 dém 3 j \q‘

D1 -23.750 dn...f

-30 dBm— ‘\

50 dBm

-0 dBm

70 dBm:

CF 5.18 GH_Z 1001 pts Span 40.0 MHZ_‘

Marker

_Type | Ref | Trc X-value Y-value | Function | Function Result |
M1| 1 5.178721 GHz 2.25 dém | |
1| 1 5.171008 GHz -4,81 cBm | oce Bw 17.502497502 MHz |
T2 1 5.1885115 GHz -5,34 cém |
M2/ 1 5.17005 GHz -24,32 dém |
D3| m2| 1 19,421 MHz 0,86 2 |

' Measuring... _ 133841 ,;5@

Date: 26.0CT. 2018 13:38:41
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Spectrum I “;‘?l
Ref Level 20.00 dém Offset 13.50 dB & RBW 200 kHz
Att 25d6 SWT 1ms » VBW 1MHz Mode SFGEE
(@ 1Pk Max
D3[1] -0.15 dB|
10 dBm 19.3410 MHz|
M1 Oce Bw 17.502497502 MHz|
7 dem t i 4 M1l - 1.03 dBm)|
j,-uw"“"“"‘ = 5.1988410 GHz
-10 da j \
-20 dBm L
D1 -24.970 .:.:....J}r ﬁf\
o e T P T Ran L e
-50 dBm
-50 dBm
=70 dBm:
CF 5.2 GHz 1001 pts Span 40.0 Ml-lz_‘
Marker
_Type | Ref | Trc X-value Y-value | Function | Function Result |
1| 1 5.198841 GHz 1.03 éBm | .
1| 1 5.191009 GHz -5,92 cBm | oce Bw 17.502497502 MHz |
T2 1 5.2085115 GHz -6.06 cBm |
M2 1 5.19009 GHz -25,17 dBm |
D3| m2| 1 19,341 MHz -0.15 db |

' Measuring... _ 13:39:50 ,;5@

Date: 26.0CT. 2018 13:39:50
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 200 kHz

Att 25dB  SWT 1ms w» YBW 1MHz Mode Svﬂge

@ 1Pk Max
Dari] 0.53 dB
10 dBm 19.3810 MHz|
M1 Oce: Bw 17.502497502 MHz|
0 dem t e b A M1 = 1.29 dBm)|
J?VW 5.2387610 GHz|

-10 dBy

N \

— dnm_Dl -24.710 dBmy f ij.
M; v : i"""‘\""lllwl-m

50 dBm
-0 dBm
70 dBm:
CF 5.24 GH_Z 1001 pts Span 40.0 MHZ_‘
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1| 1 5.238761 GHz 1.29 dém | |
T1| 1 5.231009 GHz -5£.61 dém | Occ Bw 17.502457502 MHz |
T2 1 5.2485115 GHz -5£.80 dém |
M2 1 5.23005 GHz -24.75 cBm |
D3| m2| 1 19,381 MHz 0,53 @ |

' Measuring... _ 1324040 ,;5@

Date: 26.0CT. 2018 13:.40:48
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Spectrum I “;‘?l
Ref Level 20.00 dém  Offset 13.50 d& @ RBW 300 kHz
Att 25d6  SWT 1ms @ VBW 1MHz Mode Sweep
[@ 1Pk Max
mM2[1] ~19.48 dBm)
10 B M1 5.7342910 GHz|
- Oce,Bw - 17.662337662 MHZ|
0 dem s, i Mi[1] 6.55 dBm
/ 5.7462390 GHz|
10 dB
M2 j \._ 03
=2EdBm=——01 -12.450 cah =
WW M
-40 dBm:
50 dBm
-0 dBm
70 dBm:
CF 5.745 G H_z 1001 pts Span 40.0 MHZ_‘
Marker
_Type | Ref | Trc X-value Y-value | Function | Function Result |
M1| 1 5.745238 GHz .55 cbm | .
1| 1 5.7350201 GHz 0.53 cBm | occ Bw 17.662337662 MHz |
T2 1 5.7535914 GHz -0.22 deém |
M2/ 1 5.734291 GHz -19.48 dém |
D3| m2| 1 21,379 MHz 0,32 8 |

' Measuring... _ [EE -2 ,;5@

Date: 26 OCT. 2018 13:.42:34
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Spectrum I “;‘?l
Ref Level 20.00 dém  Offset 13.50 db @ RBW 200 khz
Att 25 dB SWT 1ms @ VBW 1MHz _Mode Sweep
[@ 1Pk Max
D3[1] 0.49 dB|
10 dBm M1 23,7360 MHz|
Occ, B! 17.702297702 MHz|
Tl
0 dem i it MIif1] 1z 6.60 dBm
/ 5.7862790 GHz|
10 dB
e ) \ e
=2Grdemr——01 -13.400 o e
e ‘vM“
-30 dBm
-40 dBm
-50 dBm
-50 dBm
-70 dBm
GF 5.785 GHz 1001 pts Span 40.0 MHz |
Marker
_Type | Ref | Trc X-value Y-value | Function | Function Result |
ML| 1 5.785278 GHz .60 cem | |
T1 1 5.7758891 GHz 0.18 cém | occ Bw 17.702297702 MHz |
T2 1 5.7935914 GHz -0.75 deém |
M2 1 5.773372 GHz -16,49 ¢Bm |
p3| m2| 1 23,736 MHz 0.49 ¢8|

' Measuring... _ 1307 ,;5@

Date: 26.0CT. 2018 13:.44:08
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 200 kHz

Att 25dB  SWT 1ms » VBW 1MHZ Mode Sweep
@ LPk Max
Dari] -0.16 dB|
10 dBém 1k} 23.2970 MHz|

I Oce Bye 5 17.662337662 MHZ|
o el i1 6.38 dBm

5.8262790 GHz|

0 dem

-10 da

T1
B \ o
-20 dm—R}m—’_l_. 9,660 %8
e
-30 dBm: WM"

-40 dBm:

50 dBm

-0 dBm

70 dBm:

CF 5.825 G H_Z 1001 pts Span 40.0 MHZ_‘

Marker

_Type | Ref | Trc X-value Y-value | Function | Function Result |
1| 1 5.826273 GHz .38 dem | .
1| 1 5.8158801 GHz 0.14 cam | oce Bw 17.662337662 MHz |
T2 1 5.8335514 GHz -0.81 cBm |
M2 1 5,813332 GHz -19.60 cBm |
D3| m2| 1 23,207 MHz -0,16 ¢ |

' Measuring... _ [EEH T ,;5@

Date: 26.0CT. 2018 13:.4517
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 100 kHz

Att 25d6  SWT 1ms & VBW 300 kHz  Mode Sweep
@ 1Pk Max
m2[1] -1.21 dBm)|
. 5.7371680 GHz|
10 dBmy ™1 Mi[1] 3.94 dBm|

" M2 5.7434420 GHz]|
LRI D1 -2.060 dBrm ..mh' d . l‘m—ﬁq
-10 dBm f

-40 dBm
-50 dBi
-50 dBm
-70 dBr
CF 5.745 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1/ 1 5.743442 GHz 3.94 dBm |
M2| 1 5.737168 GHz -1.21 dém |
D3| m2| 1 15,425 MHz -1,16 ¢ | |
L Measuring... 13316758 '#5

Date: 26.0CT. 2018 13:18:58
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 100 kHz

Att 25dB  SWT 1ms & VBW 300 kHz  Mode SKGOE
[@ 1Pk Max
Dari] 0.04 dB
" 15.1050 MHz|
10 dBmy ™M1 M1[1] 3.75 dBm|
M2 &5 5.7834420 GHz
0 dem .
D1 -2.250 dBm {’, iy

o f
| e [T W%W

-40 dam:
-50 da
-50 dBm
-70 dBr
CF 5.785 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
ML 1 5.783442 GHiz 3.75 dém |
Mz | 1 5.777168 GHz -1.18 cBm | .
D3| m2| 1 15,105 MHz 0.04 B | |
L Measuring... _ "!Fm'“ '#5

Date: 26.0CT. 2018 13:18:14
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Spectrum | [@

Ref Level 20.00 dém Offset 13.50 d& & RBW 100 kHz

Att 25d6  SWT 1ms & VBW 300 kHz  Mode Sweep
@ 1Pk Max
D3[1] -2.00 dB|
. 15.1050 MHz|
10 dBmy ™1 Mi[1] 3.86 dBm)|

2 5.8234420 GHz|
0 dem——————_ %ﬂzﬁbﬂ%‘
Z.190 dem i

-10 dem

) / .
20 dsm W W Al N
il ol

-40 dam:
-50 da
-50 dBm
-70 dBr
CF 5.825 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc x-value Y-value | Function | Function Result |
ML 1 5823442 GHz 3.06 cam |
M2 1 5.817168 GHz -0.57 dém |
D3| m2| 1 15,105 MHz -2,00 & | |
L Measuring... 13319048 '#5

Date: 26.0CT. 2018 13:19:.40
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Spectrum I “é?l
Ref Level 20.00 dém Offset 13.50 dé & RBW 100 kHz
Att 25 dB  SWT 1ms & VBW 300 kHz  Mode SWGOE
[@1Pk Max
Daril -0.99 dB|
" 16.0640 MHZz|
10 dBm v M1[1] 2.90 dBm)
o M2 1 i i i 5.7434420 GHz|
0 dil —r —
D1 3.100 dBm P%Wn..wl P Vol 0 TOWOP Y P 2 -
=10 dBm: r, H
-20 dB
30 de MW
-40 dBm
=50 dBm:
-50 dBm
-70 dém
CF 5.745 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Tre ¥-value ¥-value | Eunction Function Result |
M1 1 5.743442 GHz 2.90 dBm
M2 1 5.737168 GHz -2.26 dBm
D3| M2 1 16,064 MHz -0.99 dB

m

Date: 26.0CT. 2018 13:20:35

TRF No.: FCC 15.407/A
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Spectrum I “;‘?l
Ref Level 20.00 dBm Offset 13.50 dB & RBW 100 kHz
Att 25d8  SWT 1ms @ VBW 300 kHz _Mode Sweep
[@ 1Pk Max
D3[1] 0.36 dB|
. 16.9030 MHz
10,dam M1 Mi[1] 2.81 dBm)|
5.7850590 GHz
0 dem o e I T e
D1 -3.150 dBnr F.‘.',,_ o v'\n.u\
-10 dBm J, K
-20 dBm
. W W
-40 dBm
-50 dBi
-50 dBm
-70 dBy
CF 5.785 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value | Function | Function Result |
M1| 1 5.785959 GHz 2.81 dBr |
M2 1 5.776329 GHz -3.50 dém |
D3| m2| 1 16,902 MHz 0,36 2 |
L Measuring... 1321738 '#5

Date: 26.0CT. 2018 13:21:35
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&

Ref Level 20.00 dém Offset 13.50 d& & RBW 100 kHz

Att 25d8  SWT 1ms @ VBW 300 khz__Mode Sweep
(@ 1ok tax
D3[1] 0.09 dB)
» 15.9440 MHz
10 dam o M1[1] 2.97 dBm)
. el o 1 - . 5.8234420 GHz|
D1 -3.030 dBm ¥ P e e e

-10 dBém

=20 dém M‘\'\Nf

L

Date: 26.0CT. 2018 13:2247

-40 dam
50 d
-50 dBm
70 dB
CF 5.825 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc x-value Y-value | Function | Function Result |
M1/ 1 5.823442 GHz 2,97 dBm |
M2 1 5,816329 GHz -3.49 dém |
D3| m2| 1 15.944 MHz 0,09 c8 |
Measuring...

[EEZETIN |
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8.2 MAXIMUM CONDUCTED OUTPUT POWER

8.2.1 Applicable Standard

According to FCC Part 15.407(a)(1) for UNII Band |

According to FCC Part 15.407(a)(2) for UNII Band II-A and UNII Band 1I-C
According to FCC Part 15.407(a)(3) for UNII Band llI

According to 789033 D02 Section II(E)

8.2.2 Conformance Limit

B For the band 5.15-5.25 GHz,

(a) (1) (i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does
not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30
degrees as measured from the horizon must not exceed 125 mW (21 dBm).

(a) (2) (ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does
not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

(a) (1) (iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed point-to-point
U-NII devices may employ antennas with directional gain up to 23 dBi without any corresponding reduction
in the maximum conducted output power or maximum power spectral density. For fixed point-to-point
transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum
conducted output power and maximum power spectral density is required for each 1 dB of antenna gain in
excess of 23 dBi. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same information. The
operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for
ensuring that systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

(a) (1) (iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output
power over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain
does not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6 dBi.

B For the 5.25-5.35 GHz and 5.47-5.725 GHz bands

(a) (2) the maximum conducted output power over the frequency bands of operation shall not exceed the
lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band. If
transmitting antennas of directional gain greater than 6 dBi are used, both the maximum conducted
output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

B For the band 5.725-5.85 GHz

(a) (3)For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in
any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6 dBi.

8.2.3 Test Configuration

Test according to clause 6.1 radio frequency test setup
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8.2.4 Test Procedure

The maximum average conducted output power can be measured using Method PM-G (Measurement using

a gated RF average power meter):

Measurements may be performed using a wideband gated RF power meter provided that the gate
parameters are adjusted such that the power is measured only when the EUT is transmitting at its maximum
power control level. Since the measurement is made only during the ON time of the transmitter, no duty cycle
correction factor is required.

a. The Transmitter output (antenna port) was connected to the power meter.

b. Turn on the EUT and power meter and then record the power value.
c. Repeat above procedures on all channels needed to be tested.

8.2.5 Test Results

[X] 802.11a mode

EMITE

Access to the World

Temperature : 28°C Test Date : October 26, 2018
Humidity : 65 % Test By: XW
Band Channel Channel Limit
Conducted Output .
Number Freq. (MHz) Power(dBm) (dBm) Verdict
UNII CH36 5180 13.49 24 Pass
Band | CH40 5200 13.86 24 Pass
CH48 5240 13.15 24 Pass
UNII CH149 5745 16.27 30 Pass
Band Ill CH157 5785 16.07 30 Pass
CH165 5825 15.34 30 Pass
X 802.11n(HT20) mode
Temperature : 28°C Test Date : October 26, 2018
Humidity : 65 % Test By: XW
Band Channel Channel Limit
Conducted Output .
Number Freq. (MHz) Power(dBm) (dBm) Verdict
UNII CH36 5180 12.11 24 Pass
Band | CH40 5200 12.48 24 Pass
CH48 5240 11.88 24 Pass
UNII CH149 5745 15.34 30 Pass
Band Iil CH157 5785 15.12 30 Pass
CH165 5825 14.42 30 Pass
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All modes 802.11a/n have been tested, and the worst result with recorded was report as below:

Duty cycle=100%
802.11a mode

[N Agilent Spectrum Analyzer - Swept SA = e
| SENSE:INT| | ALIGN AUTO __ [01:22:06 PM Dec 03,2018
Avg Type: Log-Pwr

PNO: Fast —+— 1rig: FreeRun
IFGain:Low Atten: 30 dB

Center 5.180000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
E STATUS
[BE Agilent Spectrum Analyzer - Swept SA =

AC | SENSE:INT] | ALIGN AUTO | 01:22:47 PM
RS

U T RF 2
Center Freq 5.745000000 GHz ) Avg Type: Log-Pwr U
PNO: Fast —»— 11ig: FreeRun
IFGain:Low Atten: 30 dB

10 dBidiv.  Ref 18.00 dBm
Log

Center 5.745000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

TRF No.: FCC 15.407/A Page 36 of 70 Report No.: ES180831014W02 Ver.1.0



EMITEK

Access to the World

8.3 MAXIMUM PEAK POWER DENSITY

8.3.1 Applicable Standard

According to FCC Part 15.407(a)(1) for UNII Band |

According to FCC Part 15.407(a)(2) for UNIl Band II-A and UNII Band 1I-C
According to FCC Part 15.407(a)(3) for UNII Band llI

According to 789033 D02 Section II(F)

8.3.2 Conformance Limit

B For the band 5.15-5.25 GHz,

(a) (1) (i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does
not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30
degrees as measured from the horizon must not exceed 125 mW (21 dBm).

(a) (2) (ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain does
not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that
the directional gain of the antenna exceeds 6 dBi.

(a) (1) (iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed point-to-point
U-NII devices may employ antennas with directional gain up to 23 dBi without any corresponding reduction
in the maximum conducted output power or maximum power spectral density. For fixed point-to-point
transmitters that employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum
conducted output power and maximum power spectral density is required for each 1 dB of antenna gain in
excess of 23 dBi. Fixed, point-to-point operations exclude the use of point-to-multipoint systems,
omnidirectional applications, and multiple collocated transmitters transmitting the same information. The
operator of the U-NII device, or if the equipment is professionally installed, the installer, is responsible for
ensuring that systems employing high gain directional antennas are used exclusively for fixed, point-to-point
operations.

(a) (1) (iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted output
power over the frequency band of operation shall not exceed 250 mW provided the maximum antenna gain
does not exceed 6 dBi. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6 dBi.

B For the 5.25-5.35 GHz and 5.47-5.725 GHz bands

(b) (2) the maximum conducted output power over the frequency bands of operation shall not exceed the
lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In addition,
the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

B For the band 5.725-5.85 GHz

(a) (3)For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in
any 500-kHz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the
maximum conducted output power and the maximum power spectral density shall be reduced by the amount
in dB that the directional gain of the antenna exceeds 6 dBi.

8.3.3 Test Configuration

Test according to clause 6.1 radio frequency test setup

8.3.4 Test Procedure
Methods refer to FCC KDB 789033
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1) Create an average power spectrum for the EUT operating mode being tested by following the instructions
in section E)2) for measuring maximum conducted output power using a spectrum analyzer or EMI receiver:
select the appropriate test method (SA-3, or alternatives to each) and apply it up to, but not including, the
step labeled, “Compute power...".

2) Use the peak search function on the instrument to find the peak of the spectrum.

3) The result is the PPSD.

4) The above procedures make use of 500kHz resolution bandwidth to satisfy the 500kHz measurement
bandwidth specified in the 15.407(a)(5). That rule section also permits use of resolution bandwidths less
than 1 MHz “provided that the measured power is integrated to show the total power over the measurement
bandwidth” (i.e., 1 MHz). If measurements are performed using a reduced resolution bandwidth and
integrated over 500kHz bandwidth

Note: As a practical matter, it is recommended to use reduced RBW of 500 kHz for the sections 5.c) and 5.d)
above, since RBW=500 kHz is available on nearly all spectrum analyzers.
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Temperature : 28C Test By: XW
Humidity : 65 %
Band ﬁ:?:g:rl = rce:gé?l\;ele) Power Spectral Density Limit Verdict
UNII CH36 5180 0.08 <11dBm/1MHz Pass
Band | CH40 5200 -1.03 <11dBm/1MHz Pass
CH48 5240 -0.76 <11dBm/1MHz Pass
UNII CH149 5745 0.80 <30dBm/500KHz Pass
Band Ill CH157 5785 0.81 <30dBm/500KHz Pass
CH165 5825 0.68 <30dBm/500KHz Pass
Note:
N/A (Not Applicable)
X] 802.11n(HT20) mode
Temperature : 28C Test By: XW
Humidity : 65 %
Band ﬁ:ﬂ‘gg = rggé?l\%:lz) Power Spectral Density Limit Verdict
UNII CH36 5180 -1.42 <11dBm/1MHz Pass
Band | CH40 5200 -2.44 <11dBm/1MHz Pass
CH48 5240 -2.39 <11dBm/1MHz Pass
UNII CH149 5745 -0.29 <30dBm/500KHz Pass
Band Ill CH157 5785 -0.28 <30dBm/500KHz Pass
CH165 5825 -0.55 <30dBm/500KHz Pass
Note:
N/A (Not Applicable)
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8.4 FREQUENCY STABILITY

8.4.1 Applicable Standard

According to FCC Part 15.407(g)
ANSI C63.10 Section 6.8

8.4.2 Conformance Limit

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an emission is
maintained within the band of operation under all conditions of normal operation as specified in the users
manual.

8.4.3 Test Configuration

Test according to clause 6.1 radio frequency test setup

8.4.4 Test Procedure

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 = 10 kHz.

Set the video bandwidth (VBW) =30 kHz.

Set Span= Entire absence of modulation emissions bandwidth

Set Detector = Peak.

Set Trace mode = max hold.

Set Sweep = auto couple.

Allow the trace to stabilize.

The test extreme voltage is to change the primary supply voltage from 85 to 115 percent of the

nominal value.

Beginning at each temperature level specified in user manual, the frequency shall be measured within one
minute after application of primary power to the transmitter and at intervals of no more than one minute
thereafter until ten minutes have elapsed or until sufficient measurements are obtained to indicate clearly
that the frequency has stabilized within the applicable tolerance, whichever time period is greater. During
each test, the ambient temperature shall not be allowed to rise more than 10° centigrade above the
respective beginning ambient temperature level

Measure and record the results in the test report.

8.45 Test Results

All modulation have been tested, and the worst results have been recorded in the report.
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Antenna O 5180
Temperature : - Test Date : October 26, 2018
Humidity : 65 % Test By: XwW
Voltage(V) Temp(C) Test E:I\;I?_(']Zl;ency Max.(}l?g\zn)atlon Verdict
-20 5179.998 -2 Pass
-10 5179.998 -2 Pass
0 5179.998 -2 Pass
Vnom 10 5179.996 -4 Pass
20 5179.997 -3 Pass
30 5179.996 -4 Pass
40 5179.995 -5 Pass
50 5179.995 -5 Pass
85% Vnom 20 5179.998 -2 Pass
115% Vnom 20 5179.997 -3 Pass
Antenna O 5200
Temperature : - Test Date : October 26, 2018
Humidity : 65 % Test By: XW
Voltage(V) Temp(C) Test g\;ﬁ_?zl;ency Max.(llzﬁ\zn)atlon Verdict
-20 5199.989 -11 Pass
-10 5199.989 -11 Pass
0 5199.990 -10 Pass
Vnom 10 5199.990 -10 Pass
20 5200.003 3 Pass
30 5199.988 -12 Pass
40 5199.989 -11 Pass
50 5199.986 -14 Pass
85% Vnom 20 5199.990 -10 Pass
115% Vnom 20 5199.990 -10 Pass
Antenna O 5240
Temperature : - Test Date : October 26, 2018
Humidity : 65 % Test By: XwW
Voltage(V) Temp(C) Test E:I\;I?_(']Zl;ency Max.(}l?g\zn)atlon Verdict
-20 5239.997 -3 Pass
-10 5239.996 -4 Pass
0 5239.997 -3 Pass
Vnom 10 5239.996 -4 Pass
20 5239.994 -6 Pass
30 5239.996 -4 Pass
40 5239.992 -8 Pass
50 5239.994 -6 Pass
85% Vnom 20 5239.997 -3 Pass
115% Vnom 20 5239.996 -4 Pass
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Antenna 0 5745
Temperature : - Test Date : May04, 2017
Humidity : 65 % Test By: XW
Voltage(V) Temp(C) Test E:I\;I?_(']Zl;ency Max.(}l?g\zn)atlon Verdict
-20 5745.000 0 Pass
-10 5744.999 -1 Pass
0 5745.002 2 Pass
Vnom 10 5745.003 3 Pass
20 5745.004 4 Pass
30 5745.001 1 Pass
40 5745.000 0 Pass
50 5745.002 2 Pass
85% Vnom 20 5745.002 2 Pass
115% Vnom 20 5745.002 2 Pass
Antenna O 5785
Temperature : - Test Date : October 26, 2018
Humidity : 65 % Test By: XW
. Test Frequenc Max. Deviation .
Voltage(V) Temp(C) (MI—?z) y (KH2) Verdict
-20 5784.999 -1 Pass
-10 5785.001 1 Pass
0 5785.003 3 Pass
Vnom 10 5785.002 2 Pass
20 5785.002 2 Pass
30 5785.004 4 Pass
40 5785.002 2 Pass
50 5785.005 5 Pass
85% Vnom 20 5785.005 5 Pass
115% Vnom 20 5785.005 5 Pass
Antenna 0 5825
Temperature : - Test Date : October 26, 2018
Humidity : 65 % Test By: XW
o Test Frequenc Max. Deviation .
Voltage(V) Temp( °C) (Ml-?z) y (KH2) Verdict
-20 5824.997 -3 Pass
-10 5824.995 -5 Pass
0 5824.996 -4 Pass
Vnom 10 5824.993 -7 Pass
20 5824.992 -8 Pass
30 5824.994 -6 Pass
40 5824.997 -3 Pass
50 5824.994 -6 Pass
85% Vnom 20 5824.993 -7 Pass
115% Vnom 20 5824.998 -2 Pass
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8.5 UNDESIRABLE RADIATED SPURIOUS EMISSION

8.5.1 Applicable Standard

According to FCC Part 15.407 (b)
According to 789033 D02 Section II(G)

8.5.2 Conformance Limit

For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 GHz band shall
not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35 GHz band shall
not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-5.725 GHz band
shall not exceed an e.i.r.p. of —27 dBm/MHz.

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a level of -27
dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at 25 MHz
above or below the band edge, and from 25 MHz above or below the band edge increasing linearly to a level
of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or below the band edge
increasing linearly to a level of 27 dBm/MHz at the band edge.

The emission measurements shall be performed using a minimum resolution bandwidth of 1 MHz. A lower
resolution bandwidth may be employed near the band edge, when necessary, provided the measured
energy is integrated to show the total power over 1 MHz.

Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in §15.209
The emissions from an intentional radiator shall not exceed the field strength levels specified in the following
table 15.209(a):

Restricted Frequency(MHz) | Field Strength (uV/m) Field Strength (dBuv/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
The provisions of §15.205 apply to intentional radiators operating under this section,15.205 Restricted bands
of operation
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
4.17725-4.17775 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

Remark: 1. Emission level in dBuV/m=20 log (uVv/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.
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8.5.3 Test Configuration

Test according to clause 6.2 radio frequency test setup

8.5.4 Test Procedure

B Unwanted Emissions Measurements below 1000 MHz
Compliance shall be demonstrated using CISPR quasi-peak detection; however, peak detection is permitted
as an alternative to quasi-peak detection.
The EUT was placed on a turn table which is 0.8m above ground plane.
And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

Repeat above procedures until all frequency measured was complete.

We use software control the EUT, Let EUT hopping on and transmit with highest power, All the modes have
been tested and the worst result was reported.
Use the following spectrum analyzer settings:
Set RBW=120kHz for f < 1 GHz(30MHz to 1GHz), 200Hz for f<150KHz(9KHz to 150KHz), 9KHz for <30MHz

(150KHz to 30KHz).

Set the VBW > RBW.
Detector = Peak.
Trace mode = max hold.
Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
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.
Repeat above procedures until all frequency measured was complete.
B Unwanted Maximum peak Emissions Measurements above 1000 MHz
Maximum emission levels are measured by setting the analyzer as follows:
RBW =1 MHz.
VBW = 3 MHz.
Detector = Peak.
Sweep time = auto.
Trace mode = max hold.
Allow sweeps to continue until the trace stabilizes. Note that if the transmission is not continuous, the time
required for the trace to stabilize will increase by a factor of approximately 1/x, where x is the duty cycle. For
example, at 50 percent duty cycle, the measurement time will increase by a factor of two relative to
measurement time for continuous transmission.

B Unwanted Average Emissions Measurements above 1000 MHz

Method VB (Averaging using reduced video bandwidth): Alternative method.

RBW =1 MHz.
Video bandwidth. ¢ If the EUT is configured to transmit with duty cycle = 98 percent, set VBW < RBW/100
(i.e., 10 kHz) but not less than 10 Hz.
« If the EUT duty cycle is < 98 percent, set VBW = 1/T, where T is defined in section 11.B.1.a).
Video bandwidth mode or display mode ¢ The instrument shall be set to ensure that video filtering is applied
in the power domain. Typically, this requires setting the detector mode to RMS and setting the Average-VBW
Type to Power (RMS).
* As an alternative, the analyzer may be set to linear detector mode. Ensure that video filtering is applied in
linear voltage domain (rather than in a log or dB domain). Some analyzers require linear display mode in
order to accomplish this. Others have a setting for Average-VBW Type, which can be set to “Voltage”
regardless of the display mode.

Detector = Peak.
Sweep time = auto.
Trace mode = max hold.
Allow max hold to run for at least 50 traces if the transmitted signal is continuous or has at least 98 percent
duty cycle. For lower duty cycles, increase the minimum number of traces by a factor of 1/x, where x is the
duty cycle. For example, use at least 200 traces if the duty cycle is 25 percent. (If a specific emission is
demonstrated to be continuous—i.e., 100 percent duty cycle—rather than turning on and off with the
transmit cycle, at least 50 traces shall be averaged.)
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B Band edge measurements.

Unwanted band-edge emissions may be measured using either of the special band-edge measurement
techniques (the marker-delta or integration methods) described below. Note that the marker-delta method is
primarily a radiated measurement technique that requires the 99% occupied bandwidth edge to be within 2
MHz of the authorized band edge, whereas the integration method can be used in either a radiated or
conducted measurement without any special requirement with regards to the displacement of the unwanted
emission(s) relative to the authorized bandwidth.

Marker-Delta Method.

The marker-delta method, as described in ANSI C63.10, can be used to perform measurements of the
radiated unwanted emissions level of emissions provided that the 99% occupied bandwidth of the
fundamental is within 2 MHz of the authorized band-edge.

8.5.5 Test Results

B [X|For Undesirable radiated Spurious Emission in UNII Band |
The modes 802.11a/n has been tested and the worst result recorded as below:
o [XUndesirable radiated Spurious Emission Above 1GHz (1GHz to 40GHz)

Test mode: 802.11a Frequency: 5180
Emission o
(I;Arﬁﬁz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
7430.36 V 56.73 45.7 74 54 -17.27 -8.30
15551.60 V 50.75 35.29 74 54 -23.25 -18.71
7430.36 H 58.85 43.23 74 54 -15.15 -10.77
15551.60 H 50.00 39.15 74 54 -24.00 -14.85
Test mode: 802.11a Frequency: 5200
Emission o
(I;Arﬁﬁz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
7518.25 V 55.36 45.29 74 54 -18.64 -8.71
15446.98 V 49.07 37.08 74 54 -24.93 -16.92
7518.25 H 56.78 43.68 74 54 -17.22 -10.32
15446.98 H 50.11 38.09 74 54 -23.89 -15.91
Test mode: 802.11a Frequency: 5240
Emission .
(i/lreH(l.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
HIV PK AV PK AV PK AV
7625.81 \Y 56.8 44.94 74 54 -17.20 -9.06
15665.19 \Y 50.91 36.93 74 54 -23.09 -17.07
7625.81 H 58.81 42.81 74 54 -15.19 -11.19
15665.19 H 50.67 38.91 74 54 -23.33 -15.09

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(2) Emission Level= Reading Level+Correct Factor +Cable Loss.
(3) Correct Factor=Ant_F + Cab_L - Preamp
(4)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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Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5180

Freq. Ant.Pol. Field Strength E.LR.P -

(MH2) HIV (dBuV/m) (dBm) Limit (dBm) | Over(dB)
5992.03 \Y 42.83 -52.40 -27 -25.40
9784.39 \ 42.75 -52.48 -27 -25.48
5992.03 H 42.1 -53.13 -27 -26.13
9784.39 H 40.65 -54.58 -27 -27.58

Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5220

Freq. Ant.Pol. Field Strength E.LR.P -

(MH2) HIV (dBuV/m) (dBm) Limit (dBm) | Over(dB)
6019.63 \% 40.14 -55.09 -27 -28.09
9619.06 \% 40.88 -54.35 -27 -27.35
6019.63 H 40.89 -54.34 -27 -27.34
9619.06 H 41.76 -53.47 -27 -26.47

Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5240

Freq. Ant.Pol. Field Strength E.LR.P -

(MH2) HIV (dBuV/m) (dBm) Limit (dBm) | Over(dB)
5706.03 \% 43.52 -51.71 -27 -24.71
9897.04 \% 40.56 -54.67 -27 -27.67
5706.03 H 40.68 -54.55 -27 -27.55
9897.04 H 41.82 -53.41 -27 -26.41

TRF No.: FCC 15.407/A

Note: (1) Emission Level= Reading Level+Probe Factor +Cable Loss.
(2) EIRP[dBm] = E[dBuV/m] + 20 log(d[meters]) - 104.77
d is the measurement distance in 3 meters
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® [XUndesirable radiated Undesirable radiated Spurious Emission in Band Edge

Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5180
Fred. Ant.Pol. (Qse\l/s Sltg%r:?;h) ELR.P Limit (dBm)
= z imi m Verdict
(MHz) HIV (dBuV/m) (dBm)
5149.25 \Y 53.47 -41.76 -27.00 Pass
5142.20 H 53.09 -42.14 -27.00 Pass
Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5240
Freq. Ant.Pol. (;:;\'/3 ng%rl‘ggh) EIR.P Limit dBm)
= z o imit m Verdict
(MHz) HIV (dBuV/m) (dBm)
5354.05 \Y 52.56 -42.67 -27.00 Pass
5352.50 H 53.73 -41.50 -27.00 Pass

Note: (1) Emission Level= Reading Level+Probe Factor +Cable Loss.
(2) EIRP[dBm] = E[dBuV/m] + 20 log(d[meters]) - 104.77
d is the measurement distance in 3 meters
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80.0 dBu¥/m

5100.000 5105.00 5110.00 5115.00 5120.00 5125.00 5130.00 1 5150.00 MHz

800 dBuV/m

‘ Limit1: —‘

5100.000 5105.00 5110.00 5115.00 5120.00 5125.00 5130.00 5135.00 5140.00 5150.00 MHz

TRF No.: FCC 15.407/A Page 54 of 70 Report No.: ES180831014wW02 Ver.1.0



EK

Access to the World

BO.O dBuV/m
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20
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0.0
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B0.0  dBuV/m

‘ Limit1: —‘
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0.0
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B [XFor Undesirable radiated Spurious Emission in UNII Band IlI
All the modes 802.11a/n has been tested and the worst result 802.11a recorded as below:

® [XlUndesirable radiated Spurious Emission Above 1GHz (1GHz to 40GHz)

Test mode: 802.11a Frequency: 5745
Emission _
(i/lreH(l.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
HIV PK AV PK AV PK AV
7736.49 \Y 54.51 44.36 74 54 -19.49 -9.64
15567.08 \Y 49.35 36.29 74 54 -24.65 -17.71
7736.49 H 56.66 41.2 74 54 -17.34 -12.80
15567.08 H 53.45 39.85 74 54 -20.55 -14.15
Test mode: 802.11a Frequency: 5785
Emission _
(i/lreH(l.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
HIV PK AV PK AV PK AV
7569.64 \Y 55.2 44.32 74 54 -18.80 -9.68
16091.8 \Y 48.33 36.23 74 54 -25.67 -17.77
7569.64 H 57.94 42.49 74 54 -16.06 -11.51
16091.80 H 53.05 39.16 74 54 -20.95 -14.84
Test mode: 802.11a Frequency: 5825
Emission _—
(I;Araqz.) Ant.Pol. Level(dBuV/m) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
7671.56 \Y 55.99 43.44 74 54 -18.01 -10.56
16027.75 \Y 50.58 37.07 74 54 -23.42 -16.93
7671.56 H 55.49 43.12 74 54 -18.51 -10.88
16027.75 H 52.18 40.67 74 54 -21.82 -13.33

Note: (1) All Readings are Peak Value (VBW=3MHz) and Peak Value (VBW=10Hz).
(2) Emission Level= Reading Level+Correct Factor +Cable Loss.
(3) Correct Factor= Ant_F + Cab_L - Preamp
(4)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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Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5745

Freq. Ant.Pol. Field Strength E.LR.P -

(Mqu) HIV (dBuV/m? (dBm) Limit (dBm) |~ Over(dB)
7015.89 V 42.41 -52.82 -27 -25.82
10041.55 V 42.34 -52.89 -27 -25.89
7015.89 H 41.3 -53.93 -27 -26.93
10041.55 H 43.57 -51.66 -27 -24.66

Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5785

Freq. Ant.Pol. Field Strength E.LR.P -

(Mqu) HIV (dBuV/m? (dBm) Limit (dBm) |~ Over(dB)
7030.49 Vv 40.27 -54.96 -27 -27.96
9962.71 Vv 41.48 -53.75 -27 -26.75
7030.49 H 41.92 -53.31 -27 -26.31
9962.71 H 41.83 -53.40 -27 -26.40

Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency(MHz): 5825

Freq. Ant.Pol. Field Strength E.LR.P .

(Mqu) HIV (dBuV/m? (dBm) Limit (dBm) | Over(dB)
7009.66 \Y 40.86 -54.37 -27 -27.37
10031.82 \Y 41.53 -53.70 -27 -26.70
7009.66 H 43.49 -51.74 -27 -24.74
10031.82 H 42.01 -53.22 -27 -26.22

Note: (1) Emission Level= Reading Level+Probe Factor +Cable Loss.
(2) EIRP[dBm] = E[dBuV/m] + 20 log(d[meters]) - 104.77
d is the measurement distance in 3 meters
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® [XUndesirable radiated Spurious Emission in band edge

Temperature : 28C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency: 5745
Fred. Ant.Pol. (Qse\l/s Sltg%r:?;h) ELR.P Limit (dBm)
= z imi m Verdict
(MHz) HIV (dBuV/m) (dBm)
5723.75 \Y 65.60 -29.63 24.15 PASS
5725.00 H 65.53 -29.70 27.00 PASS
Temperature : 28°C Test Date : November 05, 2018
Humidity : 65 % Test By: XW
Test mode: 802.11a Frequency: 5825
Freq. Ant.Pol. (;:;\'/3 ng%rl‘ggh) EIR.P Limit dBm)
= z o imit (dBm Verdict
(MHz) HIV (dBuV/m) (dBm)
5850.50 Vv 59.00 -36.23 25.86 PASS
5850.13 H 61.14 -34.09 26.71 PASS
Note: (1) Emission Level= Reading Level+Probe Factor +Cable Loss.

(2) EIRP[dBm] = E[dBuV/m] + 20 log(d[meters]) - 104.77
d is the measurement distance in 3 meters
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1400 dBu¥/m
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140.0  dBu¥/m

Limit1: —
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20.0
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130
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Undesirable radiated Spurious Emission below 1GHz (30MHz to 1GHz)
All mode have been tested, and the worst results have been recorded in the report.

80.0 dBu¥ /m

Limit1: —_
M argin:
70
60
50 | £
li
3
a0
30
20
10
0.0
10000 127.00 224.00 321.00 410.00 515.00 612.00 70900 00600 1000.00 MH=z
Site 3m Chamber #3 Polanzation: Horizontal Temperature: arc
Limit: (RE)FCC PART 15C Power: Humidity: 49 %
Mode:TX(11a 5180)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuVim dBuvim dB Detector cm degree  Comment

265.7100 5266 -1346 3920 4600 -680 QP

528.5800 46.99 -7.29 3970 4600 -630 QP

625.5800 4472 -5.32 3940 4600 -660 QP

*  875.8400 43.81 -1.41 4240 46.00 -3.60 QP

1
2
3
4 750.7100 4228 -3.38 3890 4600 -710 QP
5
G

| 1000.000 47.81 0.72 4853 5400 -547 QP
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Limit1: —_—
M argin: —_—
70
60
50
o 1 4 3 B
1 2 3
b
% WM
20
10
0.0
30,000 127.00 224.00 321.00 410.00 515.00 612.00 709.00 806.00 1000.00 MHz
Site 3m Chamber #3 Polanzation: Vertical Temperature: ic
Limit: (RE)FCC PART 15C Power: Humidity: 49 %
Mode:TX(11a 5180)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuVim dB Detector cm degree  Comment
1 *  61.0400 5022 -1558 34 .64 4000 -536 QP
2 2666800 4802 -13.48 34 .54 46.00 1146 QP
3 375.3200 4574 1076 34.98 46.00 1102 QP
4 528.5800 46.17 -7.29 38.88 46.00 -712 QP
5 750.7100 42 .88 -3.38 39.50 46.00 650 QP
6 875.8400 40.00 -1.41 38.59 46.00 -741 QP
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20.0 dBu¥/m

Limit1: —_—
Margin: _
Fil|
(]
50 g
L 3
A0 > . 2 3
a0
20
m
0.0
30000 127.00 224.00 321.00 410.00 515.00 612.00 709.00 £06.00 1000.00 MHz
Site 3m Chamber #3 Polarization: Horizontal Temperature: 2rc
Limit: (RE)FCC PART 15C Power: Humidity: 48 %
Mode: TX(11a 5200)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuv dB dBuVim dBuvim dB Detector cm degree  Comment

266.6800 5318 -13.48 39.70 46.00 -630 QP

528.5800 45.89 -7.29 38.60 46.00 -740 QP

625.5800 4432 -5.32 3900 46.00 -700 QP

750.7100 42.68 -3.38 3930 4600 -670 QP

* 875.8400 43.31 -1.41 4190 46.00 410 QP

@ | s ] M| =

1000.000 47.08 0.72 47.80 5400 -620 QF
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Limit1: —_—
Margin: —_
70
60
50
|:
40 _[ 4
] |—| 2 2
30 u
20
10
0.0
Jooon  127.00 224,00 32100 41000 51500 612,00 70900 00600 1000.00 MHz
Site 3m Chamber #3 Palanzation: Vertical Temperature: 27c
Limit: (RE)FCC PART 15C Power: Humidity: 49 %
Mode:TX(11a 5200)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freg.  Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuVim dBuvim dB Detector cm degree  Comment

1 * 61.0400 5049 -1558 34.91 40.00 -509 QP
2 296.7500 4692 -1254 34.38 46.00 -1162 QP
3 375.3200 4724 1076 36.48 46.00 -952 QP
4 528.5800 45 54 -1.29 38.25 46.00 -7.75 QP
5
6

750.7100 41.98 -3.38 38.60 46.00 -740 QP
1000.000 4394 0.72 44 66 5400 -934 QP
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80.0  dBu¥/m
Limit1: —_
M argin: —_—
70
G
i
i
I—I P
a0 Ll ] 3
20
10
0.0
0000 12700 224.00 321.00 10.00 515.00 612.00 709.00 00600 1000.00 MHz
Site 3m Chamber #3 Polanzation: Horizontal Temperature: rc
Limit: (RE)FCC PART 15C Power: Humidity: 48 %
Mode:TX(11a 5240)
Note:
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 266 6800 5298 -1348 39.50 4600 -650 QP
2 375.3200 5016  -10.76 39.40 4600 -660 QP
3 528 5800 4579 -729 38.50 4600 -750 QP
4 625 5800 4502 -5.32 39.70 4600 -630 QP
5 750.7100 4318 -3.38 39.80 46.00 -6820 QP
6 * 8758400 44101 -1.41 42 60 4600 -340 QP
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80.0  dBuV/m
Limit1- —_—
M argir: —_—
70
60
50
[«
I — 2
40 |—| ; 3 4
20 U
20
10
0.0
30.000 127.00 224.00 321.00 410.00 515.00 G12.00 709.00 006.00 1000.00 MHz
Site 3m Chamber #3 Polarization:  Vertical Temperature: 27ic
Limit: (RE)FCC PART 15C Power: Humidity: 49 %
Mode:TX(11a 5240)
MNote:
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuv dB dBuvim dBuvim dB Detector cm degree  Comment
1 *  62.0100 5048 -1568 3480 4000 -520 QP
2 267.6500 4864 -1349 3515 46.00 -10.85 QP
3 3753200 4687 -10.76 36.11 46.00 983 QP
4 5285800 4584 -7.29 38.55 46.00 -7T45 QP
5 1 750.7100 4368 -3.38 40.30 46.00 -570 QP
5] 1000.000 4398 072 4470 5400 -930 QP
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8.6 POWER LINE CONDUCTED EMISSIONS

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 6.3 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

The 120V &240V voltagehave been tested, and the worst result recorded was report as below:
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0.0  dBuy
Limit1: —_—
Limit2:
“\V\‘ .
"“lr’bl
"L,. ﬁ{'\
Y AL
|
I "'1" nl i '.' JJN '
_ Wﬂ V/ i Y sty A N
4 nf" W M
AN T
S "U \0 '\ﬂ Jd- f il ﬂ\f“ . ﬂ; 8 e
\n J‘“‘I‘L |’r“| k‘11 ™ 1l \"‘A\ W‘J)L ol
Al MU VAVAAVE RV s
0.0
0.150 0.5 [MHzZ) 30.000
Site Conduction #2 Fhase: L1 Temperature: 24.9
Limit. (CEWFCC PART 15 class B QF Fower: AC120MIB0HZ Humidity: 54 %
Mode: TX
[Mote:
Feading Correct Measure-
Mo Mk Freq.  Level Factor rent Limit  Ower
M Hz dBuv dB dBut dBuv dB Detector Comment
1" 0.1500 46.19 9.89 56.08 B6.00 -9.92 QF
2 0.1500 21.61 9.5Q 2150 SB00 2450 AVG
3 0.2300 40.93 9.90 5083 6245 -11682  QF
4 0.2300 19.02 .90 2892 5245 2353 AVG
5 0.2900 31.50 9.91 41 41 2806 1665 QP
& 0.2900 13.97 9.91 2388 4806 -8 AVG
7 07620 3039 992 4031 5600 1569 QF
g 07620 16.83 992 2875 4600 1925 AVG
g 25380 2642 9.94 26.236 5600 19684 QF
10 253580 11.74 9.94 2168 4600 2432 AVG
11 137260 T8 1004 47 80 g000 1220 QF
12 137260 1745 1004 2749 5000 2251 AVG
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b,
N hal

4

=

T

Limit1: —_—
Limit2:

W'W\ j Mrfﬁv it W\L ;‘*»“WWWW
\ /\ Ww ;

M
) hﬁhv‘h\;\' t[\“mv

;’“Lpfm , AN r’“\f\/ N A.vmvxu\,m’" “ " Mo
I
L
h'."
AVG
0.0
0130 03 [MHz) H] 30000
Site Conduction #2 Fhase: N Temperature: 24.9
Limit: (CE)FCC PART 15 class B_QP Power: AC120M/B0Hz Hurriidity: 54 %
Mode: TX
Mote:
Reading Correct Measures
Mo, MWk, Freq. Lavel Fartor ment Limit  Ower
Tl Hz dBuy dB dBuv dBuY dB Detector Comment

1 01500 47.04 9389 5693 65800 -907 QaFP

2 01500 19.49 9389 2938 5600 -2662  AVG

3 03540 2578 991 4569 5387 1318 QP

4 03540 2343 991 23334 4887 1553 AVG

5 073520 3681 9492 A673 5500 -927 QP

6 073520 2634 9492 ag26 4500 8974 AV

7 1.2860 33279 993 4372 5600 1228 QP

g 1.2860 2241 993 3234 4600 1366 AVG

g 8.0800 2471 1000 44 71 6000 1529 QP

10 8.0800 19.15  10.00 2915 5000 -2085 AWG

M * 121980 4214 1003 5217 6000 -7383 QaFP

12 121980 2501 1003 504 5000 14968 AVG
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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,
8§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 15.407 (a), 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

PASS.

The EUT has a integral antennas for WIFI, the antenna max gain is 0 dBi,

Note:

X Antenna use a permanently attached antenna which is not replaceable.
[] Not using a standard antenna jack or electrical connector for antenna replacement
[ ] The antenna has to be professionally installed (please provide method of installation)

Which in accordance to section 15.203, please refer to the internal photos.

TRF No.: FCC 15.407/A
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