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1 TEST RESULT CERTIFICATION

Applicant: YEALINK(XIAMEN) NETWORK TECHNOLOGY CO.,LTD.
309, 3th Floor, No.16, Yun Ding North Road, Huli District, Xiamen City, Fujian,
P.R. China

Manufacturer: YEALINK(XIAMEN) NETWORK TECHNOLOGY CO.,LTD.
309, 3th Floor, No.16, Yun Ding North Road, Huli District, Xiamen City, Fujian,
P.R. China

Product Description: Wireless Presentation pod

Model Number: WPP20

Trade Mark: Yealink

File Number: ES180426022W01

Measurement Procedure Used:

APPLICABLE STANDARDS

STANDARD TEST RESULT

FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart E
IC RSS-GEN, Issue 4, Nov 2014

IC RSS-247 Issue 2 February 2017

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, Part 15.247, IC RSS-247 Issue 2 and
IC RSS-GEN, Issue 4

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

Date of Test : March 15, 2018 to May 07, 2018
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2 EUT TECHNICAL DESCRIPTION

Characteristics Description

X]802.11a(20MHz channel bandwidth)
X]802.11n(20MHz channel bandwidth)
IEEE 802.11 WLAN X]802.11n(40MHz channel bandwidth)
Mode Supported X1802.11ac(20MHz channel bandwidth)
X1802.11ac(40MHz channel bandwidth)
X1802.11ac(80MHz channel bandwidth)

802.11 a:6,9,12,18,24,36,48,54Mbps;
802.11n(HT20)/ac(HT20): MCSO-MCST;
Data Rate 802.11n(HT40): MCS0-MCS7;
802.11ac(HT40):MCS0-MCS9;
802.11ac(VHT80):MCS0-MCS9;

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

Modulation OFDM with BPSK/QPSK/16QAM/64QAM/256QAM for 802.11ac;
WIFI 5G Mode Frequency Number of
Band Range(MHz) channels
802.11a/n(HT20)/ac(VHT20) |5180-5240 4
UNII
Operating Frequency |Band | 802.11n(HT40)/ac(VHT40) |5190-5230 2
Range 802.11 ac(VHT80) 5210 1
802.11a/n(HT20)/ac(VHT20) |5745-5825 5
LBngrl]ld m 802.11n(HT40)/ac(VHT40) |5755-5795 2
802.11 ac(VHT80) 5775 1
. 11.18 dBm for UNII Band |
Transmit Power Max |3 5 4Bm for UNII Band I
Antenna Type PCB antenna
Smart system XsIso CIMIMO
Antenna Gain 3.42 dBi
Power supply XIDC 5V from USB interface
Note: for more details, please refer to the User’s manual of the EUT.
TRF No.: FCC 15.407/A Page 4 of 92 Report No.: ES180426022W01 Ver.1.0
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3 SUMMARY OF TEST RESULT

FCC Part Clause Test Parameter Verdict Remark
15.407 (a)

15.407 (e) o .

RSS-24786.2 99% , 6dB and 26dB Bandwidth PASS

RSS-Gen

15.407 (a) .

RSS-24786.2 Maximum Conducted Output Power PASS

15.407 (a) .

RSS-24786.2 Peak Power Spectral Density PASS

5.205, 15.209,

15.407 (b), . . o

RSS-Gen, Radiated Spurious Emission PASS
RSS-24786.2

15.407(g) Frequency Stability PASS

15.407 (b)(6)

15.207 Power Line Conducted Emission PASS

RSS-Gen [8.8]

15.407(a) I

15.203 Antenna Application PASS

NOTE1: N/A (Not Applicable)

NOTEZ2: 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: T2C-WPP20 filing to comply with Section 15.247 of the
FCC Part 15, Subpart C Rules.

This submittal(s) (test report) is intended for IC: 10741A-WPP20 filing to comply with IC RSS-247 Issue 2
and IC RSS-GEN, Issue 4

TRF No.: FCC 15.407/A Page 5 of 92 Report No.: ES180426022W01 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
FCC KDB 662911 D01 Multiple Transmitter Output v02r01
FCC KDB 662911 D02 MIMO With Cross Polarized Antenna V01

IC RSS-Gen, ISSUE 4

IC RSS-247, ISSUE 2 February 2017

4.2 MEASUREMENT EQUIPMENT USED

4.2.1 Conducted Emission Test Equipment

EMITEK

Access to the World

EQUIPMENT MER MODEL SERIAL LAST DUE CAL.
TYPE NUMBER NUMBER CAL.
Test Receiver Rohde & Schwarz ESCI 26115-010-0027| May 20, 2017 May 19, 2018
L.I.S.N. Rohde & Schwarz ENV216 101161 May 20, 2017 May 19, 2018
50Q Coaxial Switch Anritsu MP59B 6100175589 May 21, 2017 May 20, 2018
Voltage Probe Rohde & Schwarz ESH2-Z3 100122 May 21, 2017 May 20, 2018
Pulse Limiter Rohde & Schwarz ESH3-Z2 100006 May 20, 2017 May 19, 2018
I.S.N Teseq GmbH ISN T800 30327 May 21, 2017 May 20, 2018
4.2.2 Radiated Emission Test Equipment
EQUIPMENT MODEL SERIAL DUE CAL.
TYPE MFR NUMBER NUMBER LAST CAL.

EMI Test Receiver Rohde & Schwarz ESU 1302.6005.26 May 21, 2017 May 20, 2018
Pre-Amplifier HP 8447F 2944A07999 May 20, 2017 May 19, 2018
Bilog Antenna Schwarzbeck VULB9163 142 May 20, 2017 May 19, 2018
Loop Antenna ARA PLA-1030/B 1029 May 20, 2017 May 19, 2018
Horn Antenna Schwarzbeck BBHA 9170 | BBHA9170399 May 21, 2017 May 20, 2018
Horn Antenna Schwarzbeck BBHA 9120 D143 May 20, 2017 May 19, 2018

Cable Schwarzbeck AK9513 ACRX1 May 21, 2017 May 20, 2018
Cable Rosenberger N/A FP2RX2 May 21, 2017 May 20, 2018
Cable Schwarzbeck AK9513 CRPX1 May 21, 2017 May 20, 2018
Cable Schwarzbeck AK9513 CRRX2 May 21, 2017 May 20, 2018
4.2.3 Radio Frequency Test Equipment
EQUIPMENT MODEL SERIAL DUE CAL.
TYPE MFR NUMBER NUMBER LAST CAL.

Spectrum Analyzer Agilent E4407B 88156318 May 21, 2017 May 20, 2018
Signal Analyzer Agilent N9010A My53470879 May 21, 2017 May 20, 2018
Power Meter Anritsu ML2495A 0824006 May 21, 2017 May 20, 2018
Power sensor Anritsu MA2411B 0738172 May 21, 2017 May 20, 2018

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.

Those data rates ([X]802.11a: 6 Mbps; [X]802.11n (HT20): MCSO0; [X]802.11n (HT20): MCS7; [X]802.11n
(HT40): MCS0; [X]802.11n (HT40): MCS7; [X]802.11ac (HT20): MCSO; [X]802.11ac (HT20): MCS7; X
802.11ac (HT40): MCSO; [X]802.11ac (HT40): MCS9; [X]802.11ac (HT80): MCSO; [X]802.11ac (HT80):
MCS9;) 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.

TRF No.: FCC 15.407/A Page 7 of 92 Report No.: ES180426022W01 Ver.1.0
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Frequency Frequency Frequency
Channel (MH2) Channel (MHZ) Channel (MH2)
36 5180 44 5220
40 5200 48 5240
Frequency and Channel list for 802.11n(HT40)/ac(VHT40):
Frequency Frequency Frequency
Channel (MH2) Channel (MHZ) Channel (MH2)
38 5190
46 5230
Frequency and Channel list for 802.11ac(VHT80):
Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
42 5210

Test Freguency and Channel for 802.11a/n(HT20)/ac(VHT20):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
36 5180 40 5200 48 5240

Test Frequency and channel for 802.11n(VHT40)/ac(VHT40):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
38 5190 N/A N/A 46 5230

Test Frequency and channel for 802.11ac(HT80):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
42 5210 N/A N/A N/A N/A

TRF No.: FCC 15.407/A
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Frequency Frequency Frequency
Channel (MH2) Channel (MHZ) Channel (MH2)
149 5745 157 5785 165 5825
153 5765 161 5805
Frequency and Channel list for 802.11n(HT40)/ac(VHT40):
Frequency Frequency Frequency
Channel (MH2) Channel (MHZ) Channel (MH2)
151 5755
159 5795
Frequency and Channel list for 802.11ac(VHT80):
Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
155 5775

Test Frequency and Channel for 802.11a/n(HT20)/ac(VHT20):

Lowest Frequency

Middle Frequency

Highest Frequency

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

Test Frequency and channel for 802.11n(HT40)/ac(VHT40):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
151 5755 N/A N/A 159 5795

Test Frequency and channel for 802.11ac(VHT80):

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2)
155 5775

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 03, 2017
Designation Number: CN1204

Test Firm Registration Number: 882943
Accredited by A2LA, July 31, 2017

The Certificate Registration Number is 4321.01.

Accredited by Industry Canada, November 29, 2012
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

TRF No.: FCC 15.407/A Page 10 of 92 Report No.: ES180426022W01 Ver.1.0
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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 +1x107-5
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 11 of 92 Report No.: ES180426022W01 Ver.1.0



EMITEK

Access to the World

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
Instrument

EUT Attenuator

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
EUT

Test

08m Receiver

T

Ground Plane Coaxial Cable
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(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz

) x
*_ 3m
Turntable« g
i 1m to #ms
\ |EuT. |
Test
. 0.8m¢
Receiver: [ |
| !
Ground Plane« E Coaxial Cable«
(c) Radiated Emission Test Set-Up, Frequency above 1000MHz
S-S 3m < ....................... I
Turntable 4m ;D
| —
A
\ EUT \V Ot |
1 1.5m
1.5m§ A Test
"I v 1| Amplifier | Receiver
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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
T 0Q
LISN /’800m Soim LISN

TRF No.: FCC 15.407/A Page 14 of 92 Report No.: ES180426022W01 Ver.1.0
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7.4 BLOCK DIAGRAM CONFIGURATION OF TEST SYSTEM

EUT PC

Ac Source

7.5 SUPPORT EQUIPMENT

Item Equipment Mfr/Brand Model/Type No. Series No Note
1. Notebook Lenovo WB0205140E WB06355728 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.
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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 IlI

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

According to 789033 D02 Section II(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 llI.

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 IlI

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 = 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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X 802.11a mode
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Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MHz)
UNII CH36 5180 22.178 -- 16.384 - N/A N/A
Band | CH40 5200 21.339 -- 16.384 -- N/A N/A
CH48 5240 20.899 -- 16.384 -- N/A N/A
UNII CH149 5745 20.939 -- 16.384 -- N/A N/A
Band Ill CH157 5785 20.819 -- 16.384 -- N/A N/A
CH165 5825 21.019 -- 16.384 - N/A N/A
Note:
N/A (Not Applicable)
X 802.11n(VHT20) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) AntO Antl Ant0 Antl (MH2z)
UNII CH36 5180 21.698 - 17.463 - N/A N/A
Band | CH40 5200 22.338 - 17.423 - N/A N/A
CH48 5240 22.018 - 17.463 - N/A N/A
UNII CH149 5745 22.098 - 17.463 - N/A N/A
Band Ill CH157 5785 21.339 - 17.463 - N/A N/A
CH165 5825 21.179 - 17.463 - N/A N/A
Note:
N/A (Not Applicable)
X 802.11ac(VHT20) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MH2z)
UNII CH36 5180 21.459 -- 17.502 - N/A N/A
Band | CH40 5200 21.299 -- 17.463 - N/A N/A
CH48 5240 21.658 -- 17.463 -- N/A N/A
UNII CH149 5745 21.059 -- 17.463 -- N/A N/A
Band Il CH157 5785 21.179 -- 17.423 -- N/A N/A
CH165 5825 21.459 -- 17.502 -- N/A N/A
Note:
N/A (Not Applicable)
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X 802.11n(VHT40) mode
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Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MHz)
UNII CH38 5190 43.138 - 35.884 - N/A N/A
Band | CH46 5230 42.517 - 35.884 - N/A N/A
UNII CH151 5755 42.198 - 35.884 - N/A N/A
Band Il CH159 5795 41.239 - 35.884 - N/A N/A
Note:
N/A (Not Applicable)
X 802.11ac(VHT40) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MHz)
UNII CH38 5190 43.716 - 35.804 - N/A N/A
Band | CH46 5230 41.479 - 35.804 - N/A N/A
UNII CH151 5755 41.798 - 35.804 - N/A N/A
Band I CH159 5795 41.638 - 35.804 - N/A N/A
Note:
N/A (Not Applicable)
X 802.11ac(VHT80) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel 26dB EBW 99% OBW Limit Verdict
Number Freq. (MHz) Ant0 Antl Ant0 Antl (MHz)
UNII CH42 5210 85.990 - 75.125 - N/A N/A
Band |
UNII CH155 5775 85.830 - 75.125 - N/A N/A
Band Il
Note:
N/A (Not Applicable)
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X UNII Band IlI
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Operation | Channel Channel 6dB EBW Limit Verdict
Mode Number Freq. (MHz) Ant0 Antl (kHz2)
CH149 5745 15.504 - 500 PASS
802.11a CH157 5785 15.744 - 500 PASS
CH165 5825 15.624 - 500 PASS
802.11n CH149 5745 15.145 - 500 PASS
(VHT20) CH157 5785 15.145 - 500 PASS
CH165 5825 15.425 - 500 PASS
802 11ac CH149 5745 15.145 - 500 PASS
(VHT20) CH157 5785 14.345 - 500 PASS
CH165 5825 15.664 - 500 PASS
802.11n CH151 5755 35.085 - 500 PASS
(VHT40) CH159 5795 35.085 - 500 PASS
802.11ac CH151 5755 35.085 - 500 PASS
(VHT40) CH159 5795 35.105 - 500 PASS
802.11ac
(VHT80) CH155 5775 75.120 - 500 PASS
Note:
N/A (Not Applicable)
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11a Frequency(MHz 5180

Spectrum n%-’

Ref Level 30.00 dém Offset 14,00 dB8 & RBW 300 kHz
o Att 35de SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] 0.34dB
20 dBm 22.1780 MHz
Occ Bw 16.383616384 MHz
mM1[1] 4.07 dBm
5.1821580 GHz

10 dBm

WIT

P e Fatatcaints 5

0 dBm

-10 dem

B
20 dem— e / \‘H« o

D1 -21.930 deff =

20 dedh, e W\M . \

-40 dem

-50 dem

-60 dém

CF 5.18 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.182158 GHz 4.07 dBm

T1| 5.1718482 GHz -3.25 dBm Occ Bw 16.383616384 MHz
T2| 5.1882318 GHz -3.69 dBm
M2 5.169091 GHz -22.15 dém
D3 M2 22,178 MHz 0.34 dB

J‘[ J Measuring... Ei ' = [ENTEVI

Date: 27.MAR.2018 13:17:34

Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11a Frequency(MHz 5200

i

Spectrum n%-’

Ref Level 30.00 dém Offset 14.00 dB & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1 MHz Mode Sweep
@ 1Pk Max

D3[1] 0.35 dB
20 dBm 21.3390 MHz
Occ Bw 16.383616384 MHz
10 dBm +M1[1] 4.77 dBm

5.2015580 GHz,
0de T WWMW

-10 dem

M2 ,\f} \w 3
201 dRm— n.

D1 -21.230 'El’gpr' M‘m
By pethrtr™] Mt

-40 dBem

(RS
o

-50 dBm

-60 dem

CF 5.2 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.201558 GHz 4.77 dém
T1 5.1918482 GHz -2.19 dém Occ Bw 16.383616384 MHz |
T2| 5.2082318 GHz -3.40 dBm
M2 5.189371 GHz -22.06 dém
D3 M2 21.339 MHz 0.35 dB

H J Measuring... Ei i = 13851

Date: 27.MAR.2018 13:18:51

e

TRF No.: FCC 15.407/A Page 20 of 92 Report No.: ES180426022W01 Ver.1.0



EMTEK

Access to the World

Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11a Frequency(MHz 5240

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] 0.02 dB
20 dBm 20.8990 MHz
Occ Bw 16.383616384 MHz,
10 dBm ML M1[1] 5.34 dBm

S S 5.2377620 GHz,
T | e

0 dBm

-10 dBm
szrw \L\-D

20-de D1 -20.660 dBr E“\L

sl T b |,

-40 dem

nj

-50 dem

-60 dém

CF 5.24 GHz 1001 pts
Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.237762 GHz 5.34 dBm
T1| 5.2318082 GHz -2,31 dBm Occ Bw 16.3836163684 MHz
T2| 5.2481918 GHz -2.27 dém
M2 5.229491 GHz -20.63 dBm
D3 M2 20.899 MHz 0.02 de

J‘[ J Measuring... ' [ [[] = [ENTE

Date: 27.MAR.2018 13:19:47

Span 40.0 MHz

i

Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model  802.11a Frequency(MHz 5745

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] 0.20 dB
20 dBm 20.9390 MHz
Occ Bw 16.383616384 MHz
10 dBm M1 M1[1] 6.96 dBm|

TWWW 5.7427220 GHz,

0dBm

-10 dem

M2 -
= m==D1 -19.040 sj?ar'f \‘\Q .
Lot D TV

-40 dem

’_JJ-QM

-50 dem

-60 dém

CF 5.745 GHz 1001 pts

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.742722 GHz 6.96 dBm

T1| 5.7368482 GHz 0.12 dem Occ Bw 16.383616384 MHz
T2| 5.7532318 GHz -0.99 dBm

M2 5.73469 GHz -18.94 dBm
D3 M2 20,939 MHz 0.20 d&

J‘[ J Measuring... BAN I'= 132058 7

Date: 27.MAR.2018 13:20:58

Span 40.0 MHz

i
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Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11a Frequency(MHz 5785

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] 0.12 dB
20 dBm 20.8190 MHz
Occ Bw 16.343656344 MHz,
10 dBm M1 M1[1] 6.37 dBm

TL papmomermentpmrstorao ot 1o 5.7864790 GHz
0 dBm / \
-10 dém
vy o
=20°UBI——D1 -13.630 dBr % E

o bmplte MWWJ WW nm

Lkt

Al [ it
Pirdrfrind

-40 dem

-50 dem

-60 dém

CF 5.785 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.786479 GHz 6.37 dBm
T1| 5.7768482 GHz -0.44 dBm Occ Bw 16.343656344 MHz
T2| 5.7931918 GHz -0.98 dBém
M2 5.77457 GHz -19.92 dBm
D3 M2 20.819 MHz 0.12 de

J‘[ J Measuring... ' [ [[] = 132150 7

Date: 27.MAR.2018 13:21:49

i

Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11a Frequency(MHz 5825

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

M2[1] -20.84 dBm|
20 dBm 5.8146100 GHz
Occ Bw 16.383616384 MHz,
10 dBm ; M1[1] 4.85 dBm)

5.8239610 GHz
T Mww 2

0dBm

-10 dBm
Ng/’/ \\'\D 3
-20-dBm—n1 21,150 dory® .

it eimnty PO MW..M'JI

Ll

-40 dem

-50 dem

-60 dém

CF 5.825 GHz 1001 pts Span 40.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.823961 GHz 4.85 dBm
T1| 5.8168082 GHz -2.40 dBm Occ Bw 16.3836163684 MHz
T2| 5.8331918 GHz -2.19 dBém
M2 5.81461 GHz -20.84 dBm
D3 M2 21.019 MHz -0.33 dB

J'[ | Measuring... EI Ii: 132303 7

Date: 27.MAR.2018 13:23:03

i
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11n(VHT20) mode Frequency(MHz 5180

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.09 dB
20 dBm 21.6980 MHz
Occ Bw 17.462537463 MHz,
10 dom mM1[1] .31 dBm
M1 5.1844360 GHz
0 dBm T T es P | 72
-10 dBm: r
-20 dBm e ”j \1 p
——"——D1 zz.690 “qgrﬁ? =
| -7, damsts L P e
-40 dBm
-50 dBm
-60 dBm
CF 5.18 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.184436 GHz 3.31 dBm
T1| 1 5.1713287 GHz -3.32 dBm Occ Bw 17.462537463 MHz
T2| 1 5.1887912 GHz -3.67 dém
M2 1 5.169291 GHz -22.68 dBm
D3 M2 1 21.698 MHz 0.09 de
‘I J Measuring... 12:24:02 %
Date: 27.MAR.2018 13:24:02
Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model  802.11n(VHT20) mode Frequency(MHz 5200
Spectrum né,-:'
Ref Level 30.00 dém Offset 14,00 dB & RBW 300 kHz
jo Att 35dB  SWT 1ms @ VBW 1 MHz Mode Sweep
@ 1Pk Max
™M2[1] -22.19 dBm
20 dBm 5.1890110 GHz
Occ Bw 17.422577423 MHz,
10 dem i 5 zuzi.gaﬂludcar:"
. 2
o b T1 bt | rens e To
-10 dBm ;’
i N\
-20 dBm— = o
D1 -21.690 E{%Yﬂ ]
S R GO SRR
LAMRRLT)
-40 dBm
-50 dBm
-60 dBm
CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.202198 GHz 4.31 dBm
T1| 1 5.1913287 GHz -2.49 dBm Occ Bw 17.422577423 MHz
T2 1 5.2087512 GHz -2.07 dém
M2 1 £.189011 GHz -22.19 dBm
D3 M2 1 22.338 MHz 0.20 dB

il | Measuring... lIIIII== 13:2604 7

Date: 27.MAR.2018 13:26:04
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11n(VHT20) mode Frequency(MHz 5240

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] 0.23 dB
20 dBm 22.0180 MHz
Occ Bw 17.462537463 MHz,
10 dBm wi—M1[1] 4.91 dBm

t

D 0] U Y X et | T2 5.2423580 GHz
Bm f?. _Y\
-10 dBm

e e \\'\a
-20-d D1 -21.090 dBm

ootk ot L

-40 dem

-50 dem

-60 dém

CF 5.24 GHz 1001 pts

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.242358 GHz 4.91 dBm

T1| 5.2312887 GHz -1.59 dBm Occ Bw 17.462537463 MHz
T2| 5.2487512 GHz -1.44 dBm
M2 5.228771 GHz -21.65 dBm
D3 M2 22,018 MHz 0.23 d&

‘I J Measuring...

Date: 27.MAR.2018 13:27:06

Span 40.0 MHz

i

13:27:06 7

Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11n(VHT20) mode Frequency(MHz 5745

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.91 dB|
20 dBm 22.0980 MHz
Occ Bw 17.462537463 MHz|
10 dBm r1 - M1[1] 6.25 dBm|
T1 WWM To 5.7469980 GHz
0 dBm / "“‘7\
-10 dBm
o/ o
=20dBm D1 -19.750 Eﬁ'ﬁ ]
| MW”'W %MMM
-40 dem
-50 dem
-60 dBm
CF 5.745 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.746998 GHz 6.25 dBm
T1| 1 5.7362887 GHz -0.38 dBm Occ Bw 17.462537463 MHz
T2| 1 5.7537512 GHz -0.46 dBm
M2 1 5.734051 GHz -20.42 dBm
D3 M2 1 22.098 MHz 0.91 d&

J'[ | Measuring... IIIIII'= 132029 7

Date: 27.MAR.2018 13:28:29
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Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11n(VHT20) mode Frequency(MHz 5785

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.69 dB
20 dBm 21.3390 MHz
Occ Bw 17.462537463 MHz,
10 dBm B M1[1] 6.15 dBm
) 1 WMJ’WW% - 5.7830020 GHz,
0 dBm

/ \

=2@-dBm——tD1 -19.850 ﬁﬁﬁ‘ Loy
(R, %\Mm Moty ol
-40 dBm
-50 dBm
-60 dBm
CF 5.785 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.783002 GHz 6.15 dBm
T1| 1 5.7762887 GHz -0.60 dBm Occ Bw 17.462537463 MHz
T2| 1 5.7937512 GHz -0.64 dém
M2 1 5.774451 GHz -20.23 dBm
D3 M2 1 21.339 MHz 0.69 d&
‘I J Measuring... 12:20:23 %
Date: 27.MAR.2018 13:29:23
Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model  802.11n(VHT20) mode Frequency(MHz 5825
Spectrum n%_:
Ref Level 20.00 dBm Offset 14.00 dB & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
M2[1] -20.36 dBm
20 dBm 5.8144910 GHz
Occ Bw 17.462537463 MHz,
10 dom Mt M1[1] 5.05 dBm
B AURUIIUN I Y o - 5.8221230 GHz,
0dem —
-10 dBm: \
ME/ \‘\wq
-20.dp \? 3
D1 -20.950 dBm
o e
n 1«mmev»f\hW’*HﬂU‘ LMo, 1
-40 dBm
-50 dBm
-60 dBm
CF 5.825 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.822123 GHz 5.05 dBm
T1| 1 5.8162887 GHz -1.50 dBm Occ Bw 17.462537463 MHz
T2| 1 5.8337512 GHz -2.32 dém
M2 1 5.814491 GHz -20.36 dBm
D3 M2 1 21.179 MHz -0.65 dB

J'[ | Measuring... IIIIII'= 13304 7

Date: 27 MAR.2018 13:30:41
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11ac(VHT20) mode Frequency(MHz 5180

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] -0.80 dB
20 dBm 21.4590 MHz
Occ Bw 17.502497502 MHz,
10 dem r—M1I1] 4.11 dBm
5.1815180 GHz
0 dBm T1 M""‘“’“"’“‘"\WW T2
-10 dBm: }_
V\Z/j \Lr
[-20 dBm—2; o5 gog ™ ”‘H«%
- ki -
-40 dBm
-50 dBm
-60 dBm
CF 5.18 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.181518 GHz 4.11 dBm
T1| 1 5.1712887 GHz -3.27 dBm Occ Bw 17.502497502 MHz
T2| 1 5.1887912 GHz -3.03 dém
M2 1 5.16953 GHz -21.60 dBm
D3 M2 1 21.459 MHz -0.80 dB
‘I J Measuring... 12:32:46 %
Date: 27.MAR.2018 13:32:45
Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model ~ 802.11ac(VHT20) mode Frequency(MHz 5200

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] -0.11 dB
20 dBm 21.7380 MHz
Occ Bw 17.462537463 MHz|
10 dom - M1[1] 4.04 dBm
5.1978420 GHz
o o 1 WWWWJ&
-10 dBm: fﬁ \
d 7 o
{-20 dBm—r; -y gsp EMBWN =S
g, Bk ] ““‘J'\M-\..u I
-40 dBm
-50 dBm
-60 dBm
CF 5.2 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.197842 GHz 4.04 dBm
T1| 1 5.1912887 GHz -3.04 dBm Occ Bw 17.462537463 MHz
T2| 1 5.2087512 GHz -2.50 dém
M2 1 5.189371 GHz -22.07 dBm
D3 M2 1 21.738 MHz -0.11 dB

J'[ | Measuring... IIIIII'= 133333 7

Date: 27.MAR.2018 13:33:33
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11ac(VHT20) mode Frequency(MHz 5240

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.16 dB
20 dem 21.2990 MHz
Occ Bw 17.462537463 MHz
10 dBm ] M1[1] 5.78 dBm
. 1 M‘W“’L“""‘\/"‘“”“"'“"“me . 5.2380020 GHz
Bm

}r v
-10 deém \
e/ Ny
dBm—D1 -20.220 dark S
fore

Ly i S W
-40 dBm
-50 dBm
-60 dBm
CF 5.24 GHz 1001 pts Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.238002 GHz 5.78 dBm
T1| 1 5.2312887 GHz -1.66 dBm Occ Bw 17462537463 MHz
T2| 1 5.2487512 GHz -2.32 dém
M2 1 5.229331 GHz -20.58 dBm
D3 M2 1 21.299 MHz 0.16 dB

J'[ | Measuring... 'IIIII’: 133501 7

Date: 27.MAR.2018 13:35:00

Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model  802.11ac(VHT20) mode Frequency(MHz 5745

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] 0.65 dB
20 dBm 21.6580 MHz
Occ Bw 17.462537463 MHz,
10 dBm p1 M1[1] 6.09 dBm
5.7473980 GHz

§
}

0dBm

-10 dem [{

=28-dBm D1 -19.910 dBm
W

yoc-cityir WM Mm:.m

-40 dem

oy

-50 dem

-60 dém

CF 5.745 GHz 1001 pts
Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.747398 GHz 6.09 dBm

T1| 5.7362887 GHz -0.39 dBm Occ Bw 17.462537463 MHz
T2| 5.7537512 GHz -0.21 dBm
M2 5.73453 GHz -19.95 dém
D3 M2 21.658 MHz 0.65 dB&

‘I J Measuring...

Date: 27.MAR.2018 13:36:32

Span 40.0 MHz

i

133632 7
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Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI

Test Model

802.11ac(VHT20) mode Frequency(MHz

Spectrum

5785

(=]

Ref Level 30.00 dBm
o Att 35 de

Offset 14.00 d2 & RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep

@ 1Pk Max

20 dBm

D3[1]

10 dBm

Occ Bw

mM1[1]

0 dBm

Ti W,MW"X"“”“""“«-\K"“"““"“"

e T2

0.41 dB|

21.0590 MHz
17.462537463 MHz
6.02 dBm
5.7816830 GHz

-10 dem

=20dBm

D1 -19.980 dBrf

R

-40 dem

-50 dem

-60 dém

CF 5.785 GHz

1001 pts

Span 40.0 MHz

Marker
Type | Ref | Trc

X-value

Y-value

Function

Function Result |

M1

5.781683 GHz

6.02 dBm

T1|
T2|
M2

i

5.7762887 GHz
5.7937512 GHz
5.77453 GHz

-0.85 dBm
-1.42 dBm
-20.40 dBm

Occ Bw

17.462537463 MHz

D3 M2

21.059 MHz

0.41 d&

Emission Bandwidth&99% Occupied Bandwidth

Test Model

I )

Date: 27.MAR.2018 13:37:26

Measuring...

UNII Band IlI

802.11ac(VHT20) mode Frequency(MHz

Spectrum

13:37:27

4

5825

(=]

Ref Level 30.00 dBm
o Att 35 de

Offset 14.00 d2 & RBW 300 kHz

SWT 1ms @ VBW 1MHz Mode Sweep

@ 1Pk Max

D3[1]
20 dBm

Occ Bw
M1[1]

Tl W‘“"‘:L““WW"

10 dBm

3
n

0dBm

-0.04 dB|

21.1790 MHz
17.422577423 MHz
4.60 dBm
5.8228820 GHz

7

-10 dem

»,

=20 dRm—rt

D1

21,400 dBr
N

T

-40 dem

-50 dem

-60 dém

CF 5.825 GHz 1001 pts

Span 40.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function

Function Result |

M1

5.822882 GHz

4.60 dBm

T1|
T2|
M2

5.8162887 GHz
5.8337113 GHz
5.814491 GHz

-1.94 dém
-2.18 dBm
-21.63 dém

i

Occ Bw

17.422577423 MHz

D3 M2 21.179 MHz

-0.04 d&

I

Date: 27.MAR.2018 13:38:14
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11n(VHT40) mode Frequency(MHz 5190

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] -0.06 dB
20 dBm 42.1380 MHz
Occ Bw 35.884115884 MHz
10 dBm M1[1] 1.23 dBm
M1 5.1965530 GHz
0 dBm g Iy "\f e Nt
-10 dBm: )/Ff W‘Y\k
-20 dBm 14 -
01 -24.770 der®L S
W L ANTERTY. Ll "‘A.““«Jl.lm.n A "
b
-40 dBm
-50 dBm
-60 dBm
CF 5.19 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.196553 GHz 1.23 dBm
T1| 1 5.1721778 GHz -5.22 dBm Occ Bw 35.884115884 MHz
T2| 1 5.2080619 GHz -4.66 dBm
M2 1 5.163981 GHz -24.45 dBm
D3 M2 1 42,138 MHz -0.06 dB

J'[ | Measuring... IIIIII'= 134239 7

Date: 27.MAR.2018 13:42:38

Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11n(VHT40) mode Frequency(MHz 5230

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz
= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max

D3[1] -0.10 dB|
20 dBm 42.5170 MHz
Occ Bw 35.884115884 MHz
10 dBm M1[1] 1.52 dBm

M1 5.2233670 GHz
0dem T can L . s T2

[ ]
-10 dBm Tr’" ' Ni
-20 dem - / \‘

D1 -24.480 defel \QM
30 B L el Pones,

-40 dem

-50 dem

-60 dém

CF 5.23 GHz 1001 pts Span 80.0 MHz

Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 5.223367 GHz 1.52 dBm
T1| 5.2120979 GHz -4.43 dBm Occ Bw 35.884115884 MHz
T2| £.247982 GHz -4.48 dBm
M2 5.208182 GHz -24.18 dBm
D3 M2 42,517 MHz -0.10 dB

J'[ | Measuring... 'IIIII’: 1344555 7

Date: 27.MAR.2018 13:44:54
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Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11n(VHT40) mode Frequency(MHz 5755

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.10 dB
20 dBm 42.1980 MHz
Occ Bw 35.884115884 MHz
10 dom - M1[1] .41 dBm
g 5.7515630 GHz
0 dBm T1 MM‘ ey, | T2
-10 dBm: '\\T
Fv‘E/ \\
-20 dBm
——"—1D1 22590 de;¥>
hco.emaspusimscicntd ™ N
-40 dBm
-50 dBm
-60 dBm
CF 5.755 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.751563 GHz 3.41 dBm
T1| 1 5.7370979 GHz -2,22 dBm Occ Bw 35.884115884 MHz
T2| 1 £.772982 GHz -2.54 dém
M2 1 5.734301 GHz -22.63 dBm
D3 M2 1 42,198 MHz 0.10 dB&
‘I J Measuring... 12:46:00 %
Date: 27.MAR.2018 13:46:00
Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model  802.11n(VHT40) mode Frequency(MHz 5795

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.63 dB
20 dBm 41.2390 MHz
Occ Bw 35.804195804 MHz
10 dBm - M1[1] 2.93 dBm
. 9.7929220 GHz
0dem T1 MM»\ e e L T2

-10 deém / LVT\\
-20 dBm M;r =

D1 -23.070 dBm !
a0 EPRTNS -‘w.,\u% il
-40 dBm
-50 dBm
-60 dBm
CF 5.795 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.792922 GHz 2.93 dBm
T1| 1 5.7770979 GHz -2.45 dBm Occ Bw 35.804195804 MHz
T2| 1 5.8129021 GHz -3.26 dBm
M2 1 5.774381 GHz -23.30 dBm
D3 M2 1 41.239 MHz 0.63 d&

J'[ | Measuring... IIIIII'= 124702 7

Date: 27.MAR.2018 13:47:01

TRF No.: FCC 15.407/A Page 30 of 92 Report No.: ES180426022W01 Ver.1.0



Emission Bandwidth&99% Occupied Bandwidth

Test Model 802.11ac(VHT40) mode

Spectrum

Frequency(MHz

EMTEK

Access to the World

UNII Band |
5190

(=]

Ref Level 30.00 dBm

[ Att 35dB SWT

Offset 14.00 d2 & RBW 300 kHz
1ms & YBW

1 MHz

Mode Sweep

@ 1Pk Max

20 dBem

D3[1] 0.07 dB

10 dBm

43.7160 MHz
Occ Bw 35.804195804 MHz

mM1[1]

0 dBm

T1

0.28 dBm
5.1816880 GHz

4

-10 dem

-20 dBém

dpm™
de

D1 -25.720
Lot

| AL dBme

-40 dem

-50 dem

-60 dém

CF 5.19 GHz

1001 pts

Span 80.0 MHz

Marker

Type | Ref | Trc X-value

Y-value

Function Function Result

M1 5.181688 GHz

0.28 dBm

T1|
T2|
M2

5.1721778 GHz
£.207982 GHz
5.168901 GHz

i

-4.55 dBm
-4.35 dBm
-25.51 dém

Occ Bw 35.804195804 MHz

D3 M2 43.716 MHz

0.07 d&

I

Date: 27.MAR.2018 13:48:02

Emission Bandwidth&99% Occupied Bandwidth

Test Model 802.11ac(VHT40) mode

J Measuring... 'iiii= u 102 7

UNII Band |

5230

Spectrum

(=]

Ref Level 30.00 dBm

= Att 35ds SWT

Offset 14.00 d& @ RBW 300 kHz
1ms &

VYBW 1 MHz

Mode Sweep

@ 1Pk Max

20 dem

D3[1] -0.15dB

10 dBm

41.4790 MHz

Occ Bw 35.884115884 MHz

M1[1]

0 dBm

2.30 dBm
5.2347150 GHz

-10 dem

-20 dém

D1 23,700
il

AL st

-40 dBem

-50 dBm

-60 dem

CF 5.23 GHz

1001 pts

Span 80.0 MHz

Marker

Type | Ref | Trc X-value

Y-value

Function Function Result

M1 5.234715 GHz

2,30 dém

T1
T2|
M2

£.2120979 GHz
5.247982 GHz
5.209221 GHz

e

-4.40 dBm
-4.37 dBm
-23.42 dém

Qcc Bw 35.884115284 MHz |

D3 ™z 41.479 MHz

-0.15 dB

)

Measuring...

] G o8 T
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Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11ac(VHT40) mode Frequency(MHz 5755

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.09 dB
20 dBm 41.7980 MHz
Occ Bw 35.804195804 MHz
10 dom - M1[1] 3.48 dBm
| 5.7488460 GHz
0 dBm T1 WM.. VAol nrbampny | T2
-10 dBm: fu’
Mz,[j l\ -
-20 dBm— 1= =550 dar o]
—CeelBmt I [t
-40 dBm
-50 dBm
-60 dBm
CF 5.755 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.748B846 GHz 3.48 dBm
T1| 1 5.7371778 GHz -2,22 dBm Occ Bw 35.804195804 MHz
T2| 1 £.772982 GHz -2.59 dém
M2 1 5.734381 GHz -22.87 dBm
D3 M2 1 41.798 MHz 0.09 de

J'[ | Measuring... IIIIII'= 135056 7

Date: 27.MAR.2018 13.50:55

Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model 802.11ac(VHT40) mode Frequency(MHz 5795

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 300 kHz

= Att 35ds SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] 0.37 dB|
20 dBm 41.6380 MHz|
Occ Bw 35.804195804 MHz
10 dom M1[1] 2.22 dBm
M1 9.8040310 GHz|
0 dem T1 ntrAmest e tpprio, | dnstomssdp Ty L2
-10 dBm: 'L‘T
-20 dBm M?J \
D1 —23.?9%%. V‘M
| 230 Bt [Pttt bz
-40 dBm
-50 dBm
-60 dBm
CF 5.795 GHz 1001 pts Span 80.0 MHz
Marker
Type| Ref | Trc| X-value | y-value Function | Function Result |
M1 1 5.804031 GHz 2.22 dBm
1| 1 57770978 GHz | -2.59 dém Occ Bw | 35.804155804 MHz
TZ| 1| 5.8129021 GHz -3.33 dém
M2 1 5.774061 GHz -23.85 dBm
D3| M2 1 41,638 MHz 0.37 dB&

J-[ | Measuring... 'IIIII’: R |

Date: 27 MAR.2018 13:51:41
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Emission Bandwidth&99% Occupied Bandwidth UNII Band |
Test Model 802.11ac(VHT80) mode Frequency(MHz 5210
Spectrum n%_:
Ref Level 30.00 dBm Offset 14.00 dB @ RBW 300 kHz
lo att 35d8 SWT 1.1ms @ VBW 1MHz Mode Swesp
@ 1Pk Max
D3[1] -0.37 dp|
20 dBm 85.990 MHz
Occ Bw 75.124875125 MHz
10 dBm M1[1] -1.30 dBm
e 5.210480 GHz,
0 dBm T1 WM’\ T
-10 dBm ! ‘\WK
-20 dém P; \Qq
D1 -27.300 de :
20 dBmo o 20 NSNS
40 dem
50 dém
-60 dBm
CF 5.21 GHz 1001 pts Span 160.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.21048 GHz -1.30 dem
T1| 1 5.172597 GHz -7.76 dBm Occ Bw 75.124875125 MHz
T2 1 5.247722 GHz -7.77 dBém
M2 1 5.16684 GHz -27.27 dBm
D3 M2 1 85,599 MHz -0,37 dB

J‘[ J Measuring... 135337 7

Date: 27.MAR.2018 13:53:37

Emission Bandwidth&99% Occupied Bandwidth UNII Band IlI
Test Model  802.11ac(VHT80) mode Frequency(MHz 5775
Spectrum n%_:
Ref Level 30.00 dBm Offset 14.00 dB @ RBW 300 kHz
lo att 35d8 SWT 1.1ms @ VBW 1MHz Mode Sweep
@ 1Pk Max
D3[1] -0.10 dp|
20 dBm 85.830 MHz
Occ Bw 75.124875125 MHz
10 dBm M1[1] 0.25 dBm|
M1 5.766050 GHz,
0dBm LB Sy e Koo T2
-10 dBm w\
-20 dém i 3
D1 -25.75D daﬁf’f H*?,:Mw — -
30 JAm T
40 dem
50 dém
-60 dBm
CF 5.775 GHz 1001 pts Span 160.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.76605 GHz 0.25 dBm
T1| 1 5.737438 GHz -5.83 dBm Occ Bw 75.124875125 MHz
T2 1 5.812562 GHz -6.44 dBm
M2 1 5.73264 GHz -25.94 dBm
D3 M2 1 85.83 MHz -0.10 dB

J‘[ J Measuring... 135425 7
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Minimum Emission Bandwidth UNII Band I
Test Model 802.11a mode Frequency(MHz 5745

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

jo Att 35ds SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] 0.10 dB|
15.5040 MHz|
20 dBm M1[1] 4.14 dBm
5.7475170 GHz
10 dBm T
o
DdBM——5; 1 560 dom lﬂ—““h"‘-""" sl L.t e

-10 dem

/ \

W R T WP
-40 dBm
-50 dBm
-60 dem
CF 5.745 GHz 1001 pts $Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.747517 GHz 4.14 dBm
M2 1 5.737248 GHz -2.07 dém
D3 M2 1 15.504 MHz 0.10 d&

J'[ | Measuring... IIIIII'= [T T |

Date: 27.MAR.2018 09:57:01

Minimum Emission Bandwidth UNII Band I
Test Model 802.11a mode Frequency(MHz 5785

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

jo Att 35ds SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] -0.23 dB|
15.7440 MHz|
20 dBm M1[1] 3.63 dBm
5.7875170 GHz
10 dBm L
0 dem D1 -2,370 dbm rattheonbdeos s - i """'I“'““"H“w't :

-10 dem

-20 dBm Mﬂ'/ \%
-30 dBm e A

WM MWJWWMWM
m

-50 dBm
-60 dem
CF 5.785 GHz 1001 pts $Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.787517 GHz 3.63 dBm
M2 1 5.777128 GHz -2.46 dBm
D3 M2 1 15.744 MHz -0.23 d&

[TETETIN

‘I J Measuring...

Date: 27.MAR.2018 09:58:16
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Minimum Emission Bandwidth
Test Model 802.11a mode

Spectrum

EMTEK

Access to the World

UNII Band IlI

Frequency(MHz

5825

(=]

Ref Level 30.00 dBm

[ Att 35dB SWT

Offset 14.00 d2 & RBW

100 kHz

1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk Max

20 dBm

D3[1] -0.28 dB

15.6240 MHz

10 dBm

M1[1] 2.36 dBm

5.8237610 GHz

B L]

od

S taty

A TRATYR

gl

-10 dem

Brm
D1 -3.640 dBr

-20 dém

o

-30 dem

(T
-40 dem

-50 dem

-60 deém

CF 5.825 GHz

1001 pts

Span 40.0 MHz

Marker

Type | Ref | Trc X-value

Y-value

Function Function Result

M1 1
Mz 1

£.823761 GHz
5.817128 GHz

2.36 dBm
-3.43 dBm

D3 M2 1 15.624 MHz

-0.28 d&

I

Date: 27.MAR.2018 10:00:04

Minimum Emission Bandwidth
Test Model 802.11n(VHT20) mode

J

Measuring... 'illlllﬂ 10:00:04 7

UNII Band IlI

5745

Spectrum

Ref Level 30.00 dBm

jo Att 35dB  SWT

Offset 14,00 d2 & RBW
1ms @ YBW 300 kHz

100 kHz

Mode Sweep

@ 1Pk Max

20 dBm

D3[1]

10 dBm

M1[1]

-0.18 dB
15.1450 MHz
4.04 dBm|
5.7462790 GHz|

0 dBm—| .

b

L1
ttrortef,

0

D1 -1.960

dBrm r”,-u"w

-10 dem

E
i

/

-20 dem

W

-30 deém

T

[Pityhancbannns
-40 dem

-50 deém

-60 dBm

CF 5.745 GHz

1001 pts

Span 40.0 MHz

Marker

Type| Ref | Tre| X-value

|
5.746270 GHz

Y-

value Function

| Function Result |

M1

M2

1 5737448 GHz |

-0.91 dBm

4.04 dBm

D3| m2| 1 15.145 MHz

-0.18 dB

|

J

Date: 27.MAR.2018 10.05:57
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Minimum Emission Bandwidth UNII Band I
Test Model 802.11n(VHT20) mode Frequency(MHz 5785

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz
jo Att 35ds SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max

D3[1] -0.58 dB|
15.1450 MHz
20 dém M1[1] 3.67 dBm)
5.7875170 GHz

10 dBm o

0 dBm I [ L I W A I
D1 2,330 dem [t AT a1 Ltk Tl

g
=
-10 dem ™

/ )
! y

e ——— Aontn s,
0 dem

-50 dem

-60 dBém

CF 5.785 GHz 1001 pts
Marker

Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.787517 GHz 3.67 dBm
M2 1 5.777448 GHz -1.46 dBm
D3 M2 1 15.145 MHz -0.58 d&

J'[ | Measuring... 'IIIII’: 10:07:13 7

Date: 27.MAR.2018 10:07:13

Span 40.0 MHz

Minimum Emission Bandwidth UNII Band I
Test Model 802.11n(VHT20) mode Frequency(MHz 5825

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

jo Att 35ds SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
m2[1] -3.84 dBm
5.8171280 GHz
20 dBm M1[1] 2.37 dBm
5.8275170 GHz
10 dBm
M1
0 dBr ) ESN W P | P A P o
- P T Y, L P ) T L P P e
D1 -3.640 dBm "}“ 4 ww,‘r\l
-10 dem

/ !
e M

s iy
———le RTINS SR
-40 dBm
-50 dBm
-60 dem
CF 5.825 GHz 1001 pts $Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.827517 GHz 2.37 dBm
M2 1 5.817128 GHz -3.84 dBm
D3 M2 1 15,425 MHz 3.13 dB

J-[ | Measuring... EIIIII;: 10:0021 7

Date: 27.MAR.2018 10:09:21
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Minimum Emission Bandwidth UNII Band I
Test Model 802.11ac(VHT20) mode Frequency(MHz 5745
Spectrum [@]
Ref Level 20.00 dBm Offset 14.00 dB & RBW 100 kHz
jo Att 35ds SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] -0.25 dB|
15.1450 MHz|
20 dBm M1[1] 4.13 dBm|
5.7475170 GHz
10 dBm T
El\:lei'D1 _1.960 dBrm :‘,{; |’| Ll P"v-“J‘I 18 nw'v“fi-\h-"“ wwl\mmj\.. D;

-10 dem I/M MM(\
/ \

-20 dém M/ \MW
"
a8 WM WDTWWWNM,‘
-40 dBm
-50 dBm
-60 dem
CF 5.745 GHz 1001 pts $Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.747517 GHz 4.13 dBm
M2 1 5.737448 GHz -0.77 dBm
D3 M2 1 15.145 MHz -0.25 d&

J'[ | Measuring... 'IIIII’: 10:19:06 7

Date: 27.MAR.2018 10:19:06

Minimum Emission Bandwidth
Test Model 802.11ac(VHT20) mode

UNII Band IlI

Frequency(MHz 5785
Spectrum [@]
RefLevel 30.00 dBm Offset 14.00 d8 & RBW 100 kHz
jo Att 35ds SWT 1ms @ VYBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] 0.67 dB
15.3450 MHz
20 dém M1[1] 3.52 dBm)
5.7862790 GHz
10 dBm T

B Mz n ooy
0 dBm:
D1 -2.480 dBrm VJ Mﬁ)ﬁﬂg[ﬁﬂ“ﬁ ﬁ- nd"";[."wl

-10 dem

-20 dém

-30 dem

e

-50 dem

-60 dBém

CF 5.785 GHz

Marker

Type | Ref | Trc
M1 1
M2 1 5.777248 GHz -2.78 dBm
D3 M2 1 15.345 MHz 0.67 d&

I )

Date: 27.MAR.2018 10:19:55

1001 pts Span 40.0 MHz

X-value
5.786279 GHz

Y-value
3.52 dBm

Function Function Result |

Measuring...

.Illll' = 10:19:55 7
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Minimum Emission Bandwidth UNII Band I
Test Model 802.11ac(VHT20) mode Frequency(MHz 5825

Spectrum n%-’

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

o Att 35de SWT 1ms & VBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] 3.05 dB|
15.6640 MHz|
20 dBm M1[1] 2.50 dBm
5.8275170 GHz
10 dBm
M1
0 dbm 3 e P LT ' L 7 e
D1 -3.500 dBr # M
-10 dem Uj{

J \
i ™,

T “
e nboarss ] MW
-40 dBm
-50 dBm
-60 dem
CF 5.825 GHz 1001 pts $Span 40.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 | 1 5.827517 GHz 2.50 dBm
M2 1 5.816888 GHz -3.76 dBm
D3 M2 1 15.664 MHz 3.05 dB

J'[ | Measuring... ﬁllll': 0214 7

Date: 27.MAR.2018 10:21:41

Minimum Emission Bandwidth UNII Band I
Test Model 802.11n(VHT40) mode Frequency(MHz 5755

Spectrum n%-’

Ref Level 30.00 dBm Offset 14.00 d8 @ RBW 100 kHz

jo Att 35dB  SWT 1.1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk Max
D3[1] -0.94 dB
35.0850 MHz
20 dBm M1[1] 1.00 dBm)|
5.7500450 GHz
10 dBm
M'l
B %]
oo D1 -5.000 dBm Tl Y LT AT
-10 dBm l [

| \
o M,

S LT e
-40 dBm
-50 dBm
-60 dBm
CF 5.755 GHz 1001 pts Span 80.0 MHz
Marker
Type | Ref | Trc X-value ¥-value Function Function Result |
M1 | 1 5.750045 GHz 1.00 dém
M2 1 5.737498 GHz -3.47 dBm
D3 M2 1 35.085 MHz -0.94 dB

i | Measuring... ﬁlllliu 103024 7
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Minimum Emission Bandwidth UNII Band I
Test Model 802.11n(VHT40) mode Frequency(MHz 5795

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

= Att 35de SWT 1.1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] 0.00 dB
35.0850 MHz
20 dem M1[1] 0.80 dBm)
5.7900450 GHz,
10 dem
M1
0 dBm "‘ T -—
I B T 8 L o P S O W A
5.2 il ot
-10 dém

| \
M N

[ U i VST TR
-40 dBm
-50 dBm
-60 dem
CF 5.795 GHz 1001 pts $Span 80.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.790045 GHz 0.80 dBm
M2 1 5.777498 GHz -3.77 dBm
D3 M2 1 35.085 MHz 0.00 d&

J-[ | Measuring... EIIIII;: 103132 7

Date: 27.MAR.2018 10:31:32

Minimum Emission Bandwidth UNII Band I
Test Model 802.11ac(VHT40) mode Frequency(MHz 5755

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

jo Att 35ds SWT 1.1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] -0.92 dB|
35.0850 MHz
20 dBm M1[1] 1.06 dBm|
5.7600350 GHz
10 dBm
V“;l
0 dBm b2 | -
01 4940 dam—— Tolphelubulnud o mp ey L0
-10 dem l II

f k
-20 dBm

-30 dBm ’M(‘ M.L.
e

PRI T ; .
-40 dBm
-50 dBm
-60 dem
CF 5.755 GHz 1001 pts $Span 80.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result |
M1 1 5.760035 GHz 1.06 deém
M2 1 5.737498 GHz -3.41 dBm
D3 M2 1 35.085 MHz -0.92 d&

J-[ | Measuring... EIIIII;: 103412 7

Date: 27 MAR.2018 10:34:11

TRF No.: FCC 15.407/A Page 39 of 92 Report No.: ES180426022W01 Ver.1.0



EMTEK

Access to the World

Minimum Emission Bandwidth UNII Band I
Test Model 802.11ac(VHT40) mode Frequency(MHz 5795

Spectrum n%_:

Ref Level 30.00 dém Offset 14.00 d& & RBW 100 kHz

jo Att 35ds SWT 1.1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max
D3[1] -0.03 dB
35.0850 MHz
20 dBm M1[1] 0.76 dBm
5.7900450 GHz
10 dBm
M1
0 dém — —

Tnshd: ] D3
D1 -5,240 dBm LI AU R P Ll bt
-10 dBm \ Il

f l
J N

LA ]
Lt bt A o,
-40 dBm
-50 dBm
-60 dem
CF 5.795 GHz 1001 pts $Span 80.0 MHz
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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 IlI

According to 789033 D02 Section II(E)

8.2.2 Conformance Limit

B For the band 5.15-5.25 GHz for FCC

(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 band 5.725-5.85 GHz for FCC

(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.

B For the band 5.15-5.25 GHz for IC
The maximum e.i.r.p. shall not exceed 200 mW or 10 + 10 log10B, dBm, whichever power is less. B is the
99% emission bandwidth in megahertz.

B For the band 5.725-5.850GHz for IC

The maximum conducted output power shall not exceed 1 W. The 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 power spectral density shall be reduced by the amount in dB that the directional gain of the
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antenna exceeds 6 dBi. However, fixed point-to-point devices operating in this band may employ
transmitting antennas with directional gain greater than 6 dBi without any corresponding reduction in
transmitter conducted power. Fixed point-to-point operations exclude the use of
point-to-multipointFootnote3 systems, omnidirectional applications and multiple collocated transmitters
transmitting the same information.

8.2.3 Test Configuration

Test according to clause 6.1 radio frequency test setup

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.
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8.2.5 Test Results

X 802.11a mode
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Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel Conducted Output | FCC Limit EIRP IC Limit Verdict
Number Freq. (MHz) Power(dBm) (dBm) (dBm) (dBm)
UNII CH36 5180 10.54 24 13.96 23 Pass
Band | CH40 5200 11.18 24 14.60 23 Pass
CH48 5240 11.09 24 14.51 23 Pass
UNII CH149 5745 13.68 30 - 30 Pass
Band Ill CH157 5785 12.83 30 - 30 Pass
CH165 5825 11.68 30 - 30 Pass
Note: The antenna gain is 3.42dBi.
X] 802.11n(HT20) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel Conducted Output | FCC Limit EIRP IC Limit Verdict
Number Freq. (MHz) Power(dBm) (dBm) (dBm) (dBm)
UNII CH36 5180 10.38 24 13.80 23 Pass
Band | CH40 5200 11.00 24 14.42 23 Pass
CH48 5240 10.91 24 14.33 23 Pass
UNII CH149 5745 13.43 30 -- 30 Pass
Band Il CH157 5785 12.47 30 -- 30 Pass
CH165 5825 11.43 30 - 30 Pass
Note: The antenna gain is 3.42dBi.
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Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel Conducted Output | FCC Limit EIRP IC Limit Verdict
Number Freq. (MHz) Power(dBm) (dBm) (dBm) (dBm)
UNII CH36 5180 1041 24 13.83 23 Pass
Band | CH40 5200 11.03 24 14.45 23 Pass
CH48 5240 10.88 24 14.30 23 Pass
UNII CH149 5745 13.36 30 -- 30 Pass
Band IlI CH157 5785 12.47 30 - 30 Pass
CH165 5825 11.38 30 -- 30 Pass
Note: The antenna gain is 3.42dBi.
Xl 802.11n(HT40) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel Conducted Output | FCC Limit EIRP IC Limit Verdict
Number Freq. (MHz) Power(dBm) (dBm) (dBm) (dBm)
UNII CH38 5190 10.42 24 13.84 23 Pass
Band | CH46 5230 10.47 24 13.89 23 Pass
UNII CH151 5755 13.15 30 - 30 Pass
Band Ill CH159 5795 12.04 30 - 30 Pass
Note: The antenna gain is 3.42dBi.
X 802.11ac(VHT40) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel Conducted Output | FCC Limit EIRP IC Limit Verdict
Number Freq. (MHz) Power(dBm) (dBm) (dBm) (dBm)
UNII CH38 5190 10.38 24 13.80 23 Pass
Band | CH46 5230 10.62 24 14.04 23 Pass
UNII CH151 5755 13.17 30 - 30 Pass
Band Il CH159 5795 11.96 30 -- 30 Pass
Note: The antenna gain is 3.42dBi.
Xl 802.11ac(VHT80) mode
Temperature : 28°C Test Date : March 27, 2018
Humidity : 65 % Test By: King Kong
Band Channel Channel Conducted Output | FCC Limit EIRP IC Limit Verdict
Number Freq. (MHz) Power(dBm) (dBm) (dBm) (dBm)
UNII CH42 5210 10.26 24 13.26 23 Pass
Band |
UNII CH155 5775 12.15 30 - 30 Pass
Band Il
Note: The antenna gain is 3.42dBi.
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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 UNII Band II-A and UNII Band 1I-C
According to FCC Part 15.407(a)(3) for UNII Band IlI

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

(@) (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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