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FCC RF Test Report

APPLICANT : Qualcomm Atheros, Inc.

EQUIPMENT : 802.11a/b/g/n/ac + BT 4.1 M.2 2230 Type Card
BRAND NAME : Qualcomm Atheros

MODEL NAME : QCNFA364A

FCCID : PPD-QCNFA364AH

STANDARD . FCC Part 15 Subpart E §15.407

CLASSIFICATION : (NII) Unlicensed National Information Infrastructure

The product was installed into Notebook Computer (Brand Name: Lenovo, Model Name:
Lenovo Legion Y920-17IKB Laptop, 80YW) during test.

The product was received on Feb. 18, 2017 and testing was completed on Mar. 06, 2017. We,
Sporton International (KunShan) INC., would like to declare that the tested sample has been
evaluated in accordance with the test procedures and has been in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of Sporton International (KunShan) INC., the test report shall not be reproduced

exceptin full.

j&brm@g M Mﬂ\ﬁj

Prepared by: James Huang / Manager

v pocs (TAF)
e
S D
1’%/1'; ”.’_SA a.

N\

P\
/ //_.\\ N Testing Laboratory
ol 2627

R

i

Q
7
/,/’,

Approved by: Jones Tsai / Manager

Sporton International (KunShan) INC.
No0.3-2, Pingxiang Road, Kunshan Development Zone, Jiangsu, China

Sporton International (KunShan) INC. Page Number : 1of22
TEL : 86-0512-5790-0158 Report Issued Date : Apr. 07, 2017
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : PPD-QCNFA364AH Report Template No.: BUS-FR15EWLB4 AC MA Version 1.5



s=amranas. FCC RF Test Report Report No. : FR721810E

TABLE OF CONTENTS

] AV Y (@ NI o TS 1O 2 A SRR 3
SUMMARY OF TEST RESULT ...ttt sttt ettt sttt e e sttt e e s st e e s ams e e s ann e e s anbbe e e s ennbeeeesnbeeeeenees 4
1  GENERAL DESCRIPTION . .uiiii ittt itiite e ittt e ettt e e sttt e e stteeaesttsaaesastaeeessssseeessssaeeesassseeesassseeesnssaeeesansseeas 5
0 Y o] ) 7= 1 | SRR 5
1.2 Product Feature of EQUIDMENT UNAEE TEST.....ccciiiiiiiiiiee ettt e et e e e et re e e e e e e s nnrraneeeee s 5
1.3 Product Specification of EQUIPMENT UNAEI TEST......coiuuiiiiiiiiiieiiiiie e 6
A |V o T [ Tor= Vi o 1o =L N PP 7
IO ST =211 [0 o Tox L1 (o] IO PP PPPPPTPI 7
G o] o] o= T o] =TS €= U o F= T £ R 7
2 TEST CONFIGURATION OF EQUIPMENT UNDER TEST ....cutiiiiiiieiiiiiie sttt 8
2.1 Carrier Frequency and CRannel ....... ..o 8
P =1 1Y o o =S OO PP PPPTPP PP 9
2.3 Connection Diagram Of TeSE SYSIEM.......i i 10
2.4 EUT OPEration TESE SELUD ....eeeeiitiieeiiitiieeeiitite ettt e ettt ettt ettt e e e st e e s sabe e e e s ssbe e e e e anbeeeeeanbneeeennnne 10
G T I8 S I o 0] U RSP 11
3.1 Maximum Conducted Output POWer MEaSUIrEMENL ..........ceviiieeiiiiiiiiiiieee e e seieieeer e e e e s ssirereeeeeeeeannns 11
3.2 Unwanted EmiSSIONS MEASUIMEIMENT ........eeiiiiiiiieiieee e e ie ettt e e e e e s st eeeaeessssnteteeereeesssantsreeeeeeessannns 14
3.3  Automatically DIiSCONtINUE TranSMISSION ........uuieeiiiiieeeiiiiee ettt et e et e e str e e s sbe e e s sbee e e e sbeeeeeans 19
3.4 ANENNA REQUITEIMENTS .. .o 20
4  LIST OF MEASURING EQUIPMENT .....utiiiiiiiiiee sttt steee et site e e st e e s sttt e e s sntteeessnbteeessnbaeeessnnaeeasans 21
5 UNCERTAINTY OF EVALUATION ..coiiititte ittt ettt ettt e e s sttt e e s st e e e s sntae e e e snbaeaeannteeeeeantaeeesnnees 22

APPENDIX A. RADIATED SPURIOUS EMISSION
APPENDIX B. RADIATED SPURIOUS EMISSION PLOTS
APPENDIX C. DUTY CYCLE PLOTS

APPENDIX D. SETUP PHOTOGRAPHS

Sporton International (KunShan) INC. Page Number : 20f22
TEL : 86-0512-5790-0158 Report Issued Date : Apr. 07, 2017
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : PPD-QCNFA364AH Report Template No.: BUS-FR15EWLB4 AC MA Version 1.5



s=amranas. FCC RF Test Report Report No. : FR721810E

REVISION HISTORY

REPORT NO. VERSION DESCRIPTION ISSUED DATE
FR721810E Rev. 01 Initial issue of report Apr. 07, 2017
Sporton International (KunShan) INC. Page Number : 30f22
TEL : 86-0512-5790-0158 Report Issued Date : Apr. 07, 2017
FAX : 86-0512-5790-0958 Report Version : Rev. 01

FCC ID : PPD-QCNFA364AH Report Template No.: BUS-FR15EWLB4 AC MA Version 1.5



saronas. FCC RF Test Report
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SUMMARY OF TEST RESULT

Repgrt FCC Rule Description Limit Result Remark
Section
. 6dB, 26dB and 99%
- 15.403(i) Occupied Bandwidth > 500kHz Pass 1
31 15.407(a) Maximum Conducted Output <30 dBm Pass i
Power
- 15.407(a) Power Spectral Density < 30 dBm/500kHz Pass 1
Under limit
o 15.407
3.2 15.407(b) Unwanted Emissions 12 289%2; Pass 5.27 dB at
' 909.790 MHz
- 15.207 AC Conducted Emission 15.207(a) Pass 1
- 15.407(9g) Frequency Stability Within Operation Band Pass 1
3.3 15.407(c) Automatically .Dls.contlnue Discontinue Transmission Pass -
Transmission
15.203 & .
3.4 15.407(a) Antenna Requirement N/A Pass -

Remark 1: All conducted test items were leverage from module RF report which can refer to Report No. “RF150107E07B".
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1 General Description

1.1 Applicant

Qualcomm Atheros, Inc.

1700 Technology Drive, San Jose, CA 95110

1.2 Product Feature of Equipment Under Test

Product Feature

Equipment

802.11a/b/g/n/ac + BT 4.1 M.2 2230 Type Card

Brand Name

Qualcomm Atheros

Model Name

QCNFA364A

FCCID

PPD-QCNFA364AH

EUT supports Radios application

WLAN 2.4GHz 802.11b/g/n/ac HT20/HT40/VHT20/VHT40
WLAN 5GHz 802.11a/n/ac HT20/HT40/VHT20/VHT40/VHTS80
Bluetooth v3.0+EDR, Bluetooth v4.0 LE, Bluetooth v4.1 LE

EUT Stage Identical Prototype
Host Product Feature
Equipment Notebook Computer

Brand Name

Lenovo

Model Name

Lenovo Legion Y920-171KB Laptop, 80YW

Lenovo (Shanghai) Electronics Technology Co., Ltd.

Applicant NO.68 BUILDING, 199 FENJU RD, China (Shanghai) Pilot
Free Trade Zone, Shanghai, 200131 China
Lenovo PC HK Limited

Manufacturer 23/F, Lincoln House, Taikoo Place, 979 King's Road, Quarry

Bay Hong Kong

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications

or user's manual for more detailed description.
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1.3 Product Specification of EqQuipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

5745 MHz ~ 5825 MHz

Type of Modulation

802.11a/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)
802.11ac : OFDM (BPSK / QPSK / 16QAM / 64QAM /
256QAM)

Antenna Type / Gain

Chain Port 1: PIFA Antenna with gain -2.47 dBi
Chain Port 2: PIFA Antenna with gain -1.67 dBi

Antenna Function Description

Chain Port 1 Chain Port 2

802.11 a/n/ac

SISO v v
802.11 a/n/ac
MIMO v v

Note: MIMO Chain Port 1+2 is a calculated result from sum of the power MIMO Chain Port 1 and MIMO

Chain Port 2.

Sporton International (KunShan) INC.
TEL : 86-0512-5790-0158
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1.4 Modification of EUT

No modifications are made to the EUT during all test items.

1.5 Testing Location

Test Site Sporton International (KunShan) INC.

No.3-2, Pingxiang Road, Kunshan Development Zone, Jiangsu, China

Test Site Location TEL: +86-0512-5790-0158

FAX: +86-0512-5790-0958

Test Site No.

Sporton Site No. FCC Registration No.

03CHO03-KS 306251

Note: The test site complies with ANSI C63.4 2014 requirement.

1.6 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

¢

¢

¢

¢

¢

FCC Part 15 Subpart E

FCC KDB 789033 D02 General UNII Test Procedures New Rules v01r03
FCC KDB 662911 D01 Multiple Transmitter Output v02r01.

FCC KDB 644545 D03 Guidance for IEEE 802 11ac New Rules v01
ANSI C63.10-2013

Remark: All test items were verified and recorded according to the standards and without any deviation

during the test.
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Test Configuration of Equipment Under Test

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated: radiated
emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is

lower).

2.1 Carrier Frequency and Channel

TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958
FCC ID : PPD-QCNFA364AH

Report Template No.: BU5-FR15EWLB4 AC MA Version 1.5

Report Issued Date : Apr. 07, 2017

Report Version

Freq. Freq.
Frequency Band Channel Channel
R (MHz) (MHz)
149 5745 157 5785
5745-5825 MHz 151~ 5755 159* 5795
Band 4
(U-NII-3) 153 5765 161 5805
155 5775 165 5825
Note:
1. The above Frequency and Channel in "*" were 802.11n HT40 and 802.11ac VHT4O0.
2. The above Frequency and Channel in "*" were 802.11ac VHT8O0.
Sporton International (KunShan) INC. Page Number : 8 0of 22
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2.2 Test Mode

Final test mode of radiated spurious emissions is considering the modulation as below table.

MIMO Antenna

Modulation

802.11a

802.11ac VHT20

802.11ac VHT40

802.11ac VHT80

Band IV : 5745-5825 MHz
cn.# 802.11a 802.11n HT20 802.11n HT40
L| Low 149 149 151
Middle 157 157 -
H| High 165 165 159
Band IV : 5745-5825 MHz
cn.# 802.11ac VHT20 802.11ac VHT40 802.11ac VHT80
L| Low 149 151 -
Middle 157 - 155
H| High 165 159 -

Sporton International (KunShan) INC.

TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958
FCC ID : PPD-QCNFA364AH

Page Number
Report Issued Date : Apr. 07, 2017
Report Version
Report Template No.: BU5-FR15EWLB4 AC MA Version 1.5
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: Rev. 01
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2.3 Connection Diagram of Test System

EUT(Adapter)

120 Vac / 60 Hz

-~/

EUT

2.4 EUT Operation Test Setup

For WLAN RF test items, an engineering test program was provided and enabled to make EUT

continuous transmit/receive.

Sporton International (KunShan) INC.
TEL : 86-0512-5790-0158
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3 Test Result
3.1 Maximum Conducted Output Power Measurement

3.1.1 Limit of Maximum Conducted Output Power

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of

operation shall not exceed 1 W.

If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power shall

be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.1.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3 Test Procedures

The testing follows Method PM of FCC KDB 789033 D02 General UNII Test Procedures New Rules
v01r03.
Method PM (Measurement using an RF average power meter):

1. Measurement is performed using a wideband RF power meter.

2. The EUT is configured to transmit continuously with a consistent duty cycle at its maximum power

control level.

3. Measure the average power of the transmitter, and the average power is corrected with duty factor,

10 log(1/x), where x is the duty cycle.

3.1.4 Test Setup

[ 1 ] g

Attenuator
Power Meter i EUT
Sporton International (KunShan) INC. Page Number 1 11 of 22
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3.1.5 Test Result of Conducted Output Power

Band IV
Duty Average FCC
Factor Conducted Conducted DG
Data Freq. Power Power Limit (dBi)
Mod. NTX | CH. (dB) Pass/Fail
Rate (MHz) (dBm) (dBm)
Ant | Ant Ant Ant
Antl | Ant2 | SUM | Antl | Ant 2

1 2 1 2
1lla 6Mbps 1 149 | 5745 | 0.24 | 0.23 | 13.32 | 14.16 30.00 | 30.00 | -2.47 | -1.67 Pass
1lla 6Mbps 1 157 | 5785 | 0.24 | 0.23 | 16.26 | 16.39 30.00 | 30.00 | -2.47 | -1.67 Pass
1la | 6Mbps| 1 | 165 | 5825 | 0.24 | 0.23 | 16.49 | 16.54 30.00 | 30.00 | -2.47 | -1.67 Pass
HT20 | MCSO 1 149 | 5745 | 0.22 | 0.28 | 13.15 | 14.52 30.00 | 30.00 | -2.47 | -1.67 Pass
HT20 | MCSO | 1 | 157 | 5785 | 0.22 | 0.28 | 16.06 | 16.36 30.00 | 30.00 | -2.47 | -1.67 Pass
HT20 | MCSO | 1 | 165 | 5825 | 0.22 | 0.28 | 16.30 | 16.49 30.00 | 30.00 | -2.47 | -1.67 Pass
HT40 | MCSO 1 151 | 5755 | 0.47 | 0.48 | 10.83 | 11.94 30.00 | 30.00 | -2.47 | -1.67 Pass
HT40 | MCSO 1 159 | 5795 | 0.47 | 0.48 | 16.25 | 16.41 30.00 | 30.00 | -2.47 | -1.67 Pass
VHT20 | MCSO 1 149 | 5745 | 0.24 | 0.24 | 13.25 | 14.59 30.00 | 30.00 | -2.47 | -1.67 Pass
VHT20 | MCSO 1 157 | 5785 | 0.24 | 0.24 | 16.15 | 16.72 30.00 | 30.00 | -2.47 | -1.67 Pass
VHT20 | MCSO 1 165 | 5825 | 0.24 | 0.24 | 16.40 | 16.83 30.00 | 30.00 | -2.47 | -1.67 Pass
VHT40 | MCSO 1 151 | 5755 | 0.44 | 0.48 | 10.98 | 12.01 30.00 | 30.00 | -2.47 | -1.67 Pass
VHT40 | MCSO 1 159 | 5795 | 0.44 | 0.48 | 16.33 | 16.50 30.00 | 30.00 | -2.47 | -1.67 Pass
VHT80 | MCSO 1 155 | 5775 | 0.91 | 0.88 | 10.50 | 11.40 30.00 | 30.00 | -2.47 | -1.67 Pass
1lla 6Mbps 2 149 | 5745 | 0.22 | 0.21 | 13.54 | 14.75 | 17.20 30.00 -1.67 Pass
1lla 6Mbps | 2 157 | 5785 | 0.22 | 0.21 | 16.33 | 16.82 | 19.59 30.00 -1.67 Pass
1lla 6Mbps | 2 165 | 5825 | 0.22 | 0.21 | 16.67 | 16.92 | 19.81 30.00 -1.67 Pass
HT20 | MCSO 2 149 | 5745 | 0.22 | 0.24 | 13.30 | 14.71 | 17.07 30.00 -1.67 Pass
HT20 | MCSO 2 157 | 5785 | 0.22 | 0.24 | 16.13 | 16.76 | 19.47 30.00 -1.67 Pass
HT20 | MCSO 2 165 | 5825 | 0.22 | 0.24 | 16.43 | 16.82 | 19.64 30.00 -1.67 Pass
HT40 | MCSO 2 151 | 5755 | 0.47 | 0.47 | 11.02 | 12.13 | 14.62 30.00 -1.67 Pass
HT40 | MCSO 2 159 | 5795 | 0.47 | 0.47 | 16.38 | 16.69 | 19.55 30.00 -1.67 Pass
VHT20 | MCSO 2 149 | 5745 | 0.24 | 0.22 | 13.39 | 14.72 | 17.12 30.00 -1.67 Pass
VHT20 | MCSO 2 157 | 5785 | 0.24 | 0.22 | 16.21 | 16.81 | 19.53 30.00 -1.67 Pass
VHT20 | MCSO 2 165 | 5825 | 0.24 | 0.22 | 16.62 | 16.89 | 19.77 30.00 -1.67 Pass
VHT40 | MCSO 2 151 | 5755 | 0.44 | 0.44 | 11.15 | 12.19 | 14.71 30.00 -1.67 Pass

Sporton International (KunShan) INC. Page Number 112 of 22

TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958

FCC ID : PPD-QCNFA364AH

Report Issued Date : Apr. 07, 2017
Report Version

: Rev. 01

Report Template No.: BU5-FR15EWLB4 AC MA Version 1.5




s=amranas. FCC RF Test Report Report No. : FR721810E
VHT40 | MCSO 2 159 | 5795 | 0.44 | 0.44 | 16.42 | 16.82 | 19.63 30.00 -1.67 Pass
VHT80 | MCSO 2 155 | 5775 | 0.88 | 0.88 | 10.69 | 11.64 | 14.20 30.00 -1.67 Pass
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3.2 Unwanted Emissions Measurement

This section as specified in FCC Part 15.407(b) is to measure unwanted emissions through radiated

measurement for band edge spurious emissions and out of band emissions measurement. The

unwanted emissions shall comply with 15.407(b)(1) to (6), and restricted bands per FCC Part15.205.

3.2.1 Limit of Unwanted Emissions

(1) For transmitters operating in the 5.725-5.85 GHz band:
15.407(b)(4)(i) 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.

(2) Unwanted spurious emissions fallen in restricted bands per FCC Part15.205 shall comply with the

general field strength limits set forth in § 15.209 as below table,

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 — 0.490 2400/F(kHz) 300
0.490 — 1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

Note: The following formula is used to convert the EIRP to field strength.

'é_ 1000000~/30P

MV/m, where P is the eirp (Watts)

EIRP (dBm) Field Strength at 3m (dBuV/m)
-17 78.3
-27 68.3

(3) KDB 789033 D02 General UNIl Test Procedures New Rules v01r03 G)2)c) As specified in

15.407(b), emissions above 1000 MHz that are outside of the restricted bands are subject to a

Sporton International (KunShan) INC.
TEL : 86-0512-5790-0158

FAX : 86-0512-5790-0958

FCC ID : PPD-QCNFA364AH
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peak emission limit of -27 dBm/MHz (or -17 dBm/MHz as specified in 15.407(b)(4)). However, an
out-of-band emission that complies with both the average and peak limits of 15.209 is not

required to satisfy the -27 dBm/MHz or -17 dBm/MHz peak emission limit.

3.2.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.2.3 Test Procedures
1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v01r03.
Section G) Unwanted emissions measurement.
(1) Procedure for Unwanted Emissions Measurements Below 1000MHz
RBW = 120 kHz
VBW = 300 kHz
Detector = Peak
Trace mode = max hold
(2) Procedure for Peak Unwanted Emissions Measurements Above 1000 MHz
RBW =1 MHz
VBW 2 3 MHz
Detector = Peak
Sweep time = auto
«  Trace mode = max hold
(3) Procedures for Average Unwanted Emissions Measurements Above 1000MHz
. RBW =1 MHz
+ VBW =10 Hz, when duty cycle is no less than 98 percent.
- VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum

power control level for the tested mode of operation.
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The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

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

The antenna is a broadband antenna and its height is adjusted between one meter and four
meters above ground to find the maximum value of the field strength for both horizontal
polarization and vertical polarization of the antenna.

For each suspected emission, the EUT was arranged to its worst case and then adjust the
antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading.

For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be

measured in average mode again and reported.

3.2.4 Test Setup

For radiated emissions below 30MHz

' : RX Antenna
(-l 3m |
[}
EUT
Kl | T
g0cm 1m

Metal Full Soldered Ground Plane

1

Spectrum Analyzer / Receiver
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For radiated emissions from 30MHz to 1GHz
RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

e

Spectrum Analyzer | Receiver

For radiated emissions above 1GHz

RX Antenna
T K
l‘/
Ant. feed
point =3
14m
""" [ ] i
f |
1.5m :
'
= B, 22
Metal Full Soldered Ground Plane
o
Spectrum Analyzer / Receiver
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3.2.5 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line per 15.31(0) was not reported.

3.2.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix A and B.

3.2.7 Duty Cycle

Please refer to Appendix C.

3.2.8 Test Result of Radiated Spurious Emissions (30MHz ~ 10th Harmonic)

Please refer to Appendix A and B.
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3.3 Automatically Discontinue Transmission

3.3.1

3.3.2

3.3.3

Limit of Automatically Discontinue Transmission

The device shall automatically discontinue transmission in case of either absence of information to
transmit or operational failure. These provisions are not intended to preclude the transmission of
control or signaling information or the use of repetitive codes used by certain digital technologies to
complete frame or burst intervals. Applicants shall include in their application for equipment

authorization to describe how this requirement is met.

Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

Test Result of Automatically Discontinue Transmission

While the EUT is not transmitting any information, the EUT can automatically discontinue
transmission and become standby mode for power saving. The EUT can detect the controlling signal
of ACK message transmitting from remote device and verify whether it shall resend or discontinue

transmission.
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3.4 Antenna Requirements

3.4.1 Standard Applicable

According to FCC 47 CFR Section 15.407(a)(1)(2) ,if transmitting antenna directional gain is greater
than 6 dBi, both the peak transmit power and the peak power spectral density shall be reduced by the

amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.4.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.4.3 Antenna Gain

FCC KDB 662911 D01 Multiple Transmitter Output v02rO1
For CDD transmissions, directional gain is calculated as
Directional gain = Gant + Array Gain, where Array Gain is as follows.
For power spectral density (PSD) measurements on all devices,
Array Gain = 10 log(Nant/Nss=1) dB.
For power measurements on IEEE 802.11 devices,
Array Gain = 0 dB (i.e., no array gain) for Nayt < 4.
Directional gain may be calculated by using the formulas applicable to equal gain antennas with GANT
set equal to the gain of the antenna having the highest gain;
The EUT supports CDD mode.
For power, the directional gain Gyt is set equal to the antenna having the highest gain, i.e., F)2)f)i).
For PSD, the directional gain calculation is following F)2)f)ii) of KDB 662911 D01 v02r01.
The power and PSD limit should be modified if the directional gain of EUT is over 6 dBi,

The directional gain “DG” is calculated as following table.

for for Limit Limit
Ant 1 Ant 2 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
Band IV -2.47 -1.67 -1.67 0.95 0.00 0.00
Power limit reduction = Composite gain — 6dBi, ( min =0)
PSD limit reduction = Composite gain + PSD Array gain — 6dBi, (min =0)
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4 List of Measuring Equipment

. . Calibration
Instrument | Manufacturer | Model No. Serial No. |Characteristics Date Test Date Due Date Remark
. 50MHz Conducted
Power Meter Anritsu ML2495A 1005002 . Jan. 19, 2017 | Mar. 02, 2017 | Jan. 19, 2018
Bandwidth (THO1-KS)
Pulse Power . Conducted
Anritsu MA2411B 0917070 |300MHz~40GHz| Jan. 19, 2017 | Mar. 02, 2017 | Jan. 19, 2018
Senor (THO1-KS)
EMI Test 9kHz~7GHz; Radiation
Receiver R&S ESR7 101403 Max 30dBm Aug. 09, 2016 | Mar. 06, 2017 |Aug. 08, 2017 (03CHO3.KS)
EXA Spectrum . Radiation
Keysight N9010A MY55150244| 10Hz~44GHz | Apr. 22, 2016 | Mar. 06, 2017 | Apr. 21, 2017
Analyzer (03CHO03-KS)
Radiation
Loop Antenna R&S HFH2-Z22 100321 9kHz~30MHz | Nov. 23, 2016 | Mar. 06, 2017 | Nov. 22, 2017
(03CHO03-KS)
) Radiation
Bilog Antenna TeseQ CBL6112D 35406 25MHz~2GHz | Apr. 16, 2016 | Mar. 06, 2017 | Apr. 15, 2017
(03CHO03-KS)
Radiation
Horn Antenna | Schwarzbeck | BBHA9120D | 9120D-1356 | 1GHz~18GHz | Apr. 16, 2016 | Mar. 06, 2017 | Apr. 15, 2017
(03CHO03-KS)
Radiation
SHF-EHF Horn| Schwarzbeck | BBHA 9170 |BBHA170249| 15GHz~40GHz | Feb. 15, 2017 | Mar. 06, 2017 | Feb. 14, 2018 (03CHO3-KS)
. Radiation
Amplifier SONOMA 310N 187289 9kHz~1GHz | Aug. 09, 2016 | Mar. 06, 2017 | Aug. 08, 2017
(03CHO03-KS)
TTA1840-35-H Radiation
Amplifier MITEQ 1887435 18GHz~40GHz | Oct. 13, 2016 | Mar. 06, 2017 | Oct. 12, 2017
G (03CHO03-KS)
- . Radiation
Amplifier Agilent 8449B 3008A02370 | 1GHz~26.5GHz | Oct. 13, 2016 | Mar. 06, 2017 | Oct. 12, 2017
(03CHO03-KS)
AC Power Radiation
Chroma 61601 F104090004 N/A NCR Mar. 06, 2017 NCR
Source (03CHO03-KS)
Radiation
Turn Table ChamPro EM 1000-T 060762-T | 0~360 degree NCR Mar. 06, 2017 NCR
(03CHO03-KS)
Antenna Mast | ChamPro EM 1000-A 060762-A 1m~4m NCR Mar. 06, 2017 NCR Radiation
(03CHO03-KS)
NCR: No Calibration Required
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5 Uncertainty of Evaluation

Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHZz)

Measuring Uncertainty for a Level of Confidence 4.6dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (1GHz ~ 18GHz)
Measuring Uncertainty for a Level of Confidence 45dB
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (18GHz ~ 40GHz)
Measuring Uncertainty for a Level of Confidence 4.7dB
of 95% (U = 2Uc(y)) '
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Appendix A. Radiated Spurious Emission

Band 4 - 5725~5850MHz

WIFI 802.11a (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
5649.6 46.03 -22.27 68.3 42.06 32.01 8.19 36.23 | 386 266 P H
5697.6 48.42 -55.11 | 103.53 44.4 32.02 8.25 36.25 | 386 266 P H
5713.2 50.87 -58.13 109 46.83 32.03 8.28 36.27 | 386 266 P H
5722.4 51.7 -64.67 | 116.37 47.63 32.04 8.31 36.28 | 386 266 P H
* 5746 103.21 - - 99.11 32.05 8.34 36.29 | 386 266 P H
802.11a
5746 96.83 - - 92.73 32.05 8.34 36.29 | 386 266 A H
CH 149
5648 46.79 -21.51 68.3 42.85 32 8.16 36.22 | 315 188 P \Y,
5745MHz
5697.2 49.44 -53.8 103.24 45.42 32.02 8.25 36.25 | 315 188 P \Y
5718.4 50.9 -59.55 | 110.45 46.83 32.04 8.31 36.28 | 315 188 P \Y,
5724 55.46 -64.56 | 120.02 51.39 32.04 8.31 36.28 | 315 188 P \Y
* 5748 106.03 - - 101.93 32.05 8.34 36.29 | 315 188 P \Y
5748 99.04 - - 94.94 32.05 8.34 36.29 | 315 188 A \Y,
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WIFI Note | Frequency Level Over Limit Read |Antenna| Cable |Preamp| Ant | Table |[Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) |(dBuV/m) (dB) |(dBuV/m) (dBuV) (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|[(H/V)
5640.4 46.73 -21.57 68.3 42.79 32 8.16 36.22 386 266 P H
5661.2 46.77 -29.85 76.62 42.8 32.01 8.19 36.23 386 266 P H
5719.6 46.28 -64.51| 110.79 42.21 32.04 8.31 36.28 386 266 P H
5724.4 45.55 -75.38 120.93 41.48 32.04 8.31 36.28 386 266 P H
* 5780 106.44 - - 102.29 32.06 8.4 36.31 386 266 P H
5780 99.76 - - 95.61 32.06 8.4 36.31 386 266 A H
5852.8 46.16 -69.76 | 115.92 41.94 32.09 8.49 36.36 386 266 P H
5869.2 45.99 -60.93 | 106.92 41.75 32.1 8.51 36.37 386 266 P H
5921.6 46.43 -24.38 70.81 42.14 32.12 8.59 36.42 386 266 P H
802.Ha 5943.2 46.34 -21.96 68.3 42.04 32.12 8.61 36.43 386 266 P H
criist 5636 46.38 -21.92 68.3 42.44 32 8.16 36.22 315 188 P \%
5785MHz
5689.2 46.71 -50.63 97.34 42.69 32.02 8.25 36.25 315 188 P \%
5717.2 46.76 -63.36 | 110.12 42.72 32.03 8.28 36.27 315 188 P \%
5722 45.85 -69.61 115.46 41.78 32.04 8.31 36.28 315 188 P \%
* 5784 108.04 - - 103.89 32.06 8.4 36.31 315 188 P \%
5784 101.5 - - 97.35 32.06 8.4 36.31 315 188 A \%
5850.4 47.07 -74.32 121.39 42.85 32.09 8.49 36.36 315 188 P \%
5867.6 46.31 -61.06 107.37 42.07 321 8.51 36.37 315 188 P \%
5895.2 46.93 -43.38 90.31 42.67 32.11 8.55 36.4 315 188 P \%
5935.2 46.46 -21.84 68.3 42.17 32.12 8.59 36.42 315 188 P \%
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WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
* 5822 104.97 - - 100.77 32.08 8.47 36.35 | 298 227 P H
5822 98.07 - - 93.87 32.08 8.47 36.35 | 298 227 A H
5850.8 50.77 -69.71| 120.48 46.55 32.09 8.49 36.36 | 298 227 P H
5856 49.67 -60.95| 110.62 45.43 32.1 8.51 36.37 | 298 227 P H
5878.4 46.88 -55.89 | 102.77 42.63 32.1 8.53 36.38 | 298 227 P H
802.11a
5937.2 45.82 -22.48 68.3 41.53 32.12 8.59 36.42 | 298 227 P H
CH 165
* 5828 109.16 - - 104.96 32.08 8.47 36.35 | 317 187 P \%
5825MHz
5828 101.9 - - 97.7 32.08 8.47 36.35 | 317 187 A \Y,
5852.4 53.49 -63.34 | 116.83 49.27 32.09 8.49 36.36 | 317 187 P \%
5858 52.3 -57.76 | 110.06 48.06 321 8.51 36.37 | 317 187 P \Y,
5878.4 47.9 -54.87 | 102.77 43.65 321 8.53 36.38 | 317 187 P \Y,
5983.2 45.44 -22.86 68.3 41.12 32.13 8.65 36.46 | 317 187 P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Band 4 5725~5850MHz
WIFI 802.11a (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) (dBpV/im)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(H/V)
802.11a 11490 41.64 -32.36 74 47.46 38.59 12.57 | 56.98 100 360 P H
CH 149
5745MHz 11490 41.93 -32.07 74 47.75 38.59 12.57 | 56.98 100 0 P \%
802.11a 11570 41.32 -32.68 74 47.09 38.75 12.63 | 57.15 100 360 P H
CH 157
5785MHz 11570 41.34 -32.66 74 47.11 38.75 12.63 | 57.15 100 0 P \%
802.11a 11650 4233 | -31.67| 74 4805 | 389 | 12,67 | 5729 | 100 | 360 | P | H
CH 165
5825MHz 11650 42.97 -31.03 74 48.69 38.9 12.67 | 57.29 100 0 P \Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Band 4 5725~5850MHz
WIFI 802.11ac VHT20 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) [(dBuV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
5608 48.34 | -19.96 68.3 44.45 31.99 8.1 36.2 390 | 267 P H
5690 47 -50.93 97.93 42.98 32.02 8.25 36.25 390 267 P H
5719.6 49.76 |-61.03| 110.79 45.69 32.04 8.31 36.28 | 390 | 267 P H
5723.6 53.83 -65.28 119.11 49.76 32.04 8.31 36.28 390 267 P H
802 11ac | * 5748 103.55 - - 99.45 | 32.05 834 | 3629 | 390 | 267 | P | H
VHT20 5748 96.66 - - 92.56 32.05 8.34 36.29 | 390 | 267 A | H
CH 149 5649.6 47.08 -21.22 68.3 43.11 32.01 8.19 36.23 313 189 P \%
5745MHz 5698.4 49.38 |-54.74| 104.12 | 4536 | 32.02 825 | 3625 | 313 | 189 | P | V
5719.6 50.51 -60.28 110.79 46.44 32.04 8.31 36.28 313 189 P \%
5723.6 57.43 |-61.68| 119.11 53.36 32.04 8.31 36.28 | 313 | 189 P |V
* 5742 105.87 - - 101.77 | 32.05 8.34 36.29 | 313 | 189 P |V
5742 98.5 - - 94.4 32.05 8.34 36.29 | 313 | 189 AV
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WIFI Note | Frequency Level Over Limit Read |Antenna| Cable Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
142 (MHz) |(dBuV/m)| (dB) |(dBpV/m) (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A)(HIV)
5614 45.97 -22.33 68.3 42.08 31.99 8.1 36.2 390 267 P H
5679.6 45.96 -44.28 90.24 41.96 32.02 8.22 36.24 390 267 P H
5711.6 46.34 -62.21 108.55 42.3 32.03 8.28 36.27 390 267 P H
5720.1 45.58 -65.55 111.13 41.51 32.04 8.31 36.28 390 267 P H
* 5788 105.24 - - 101.06 32.07 8.43 36.32 390 267 P H
5788 99.06 - - 94.88 32.07 8.43 36.32 390 267 A H
5852 45.95 -71.79 | 117.74 41.73 32.09 8.49 36.36 390 267 P H
5874.8 45.69 -59.67 | 105.36 41.44 32.1 8.53 36.38 390 267 P H
802.11ac 5894.8 46.84 | -43.77| 90.61 4258 | 3211 8.55 364 | 390 | 267 | P | H
VHT20 5998.4 46.44 -21.86 68.3 42.11 32.13 8.67 36.47 390 267 P H
CH 157 5641.2 46.41 -21.89 68.3 42.47 32 8.16 36.22 313 189 P \%
5785MHz 5688.8 4773 |-4931| 97.04 43.71 | 32.02 825 | 3625 | 313 | 189 | P | V
5713.6 47.17 -61.94 109.11 43.13 32.03 8.28 36.27 313 189 P \%
5723.6 46.47 -72.64| 119.11 42.4 32.04 8.31 36.28 313 189 P \%
* 5782 107.83 - - 103.68 32.06 8.4 36.31 313 189 P \%
5782 100.92 - - 96.77 32.06 8.4 36.31 313 189 A \%
5850.4 46.63 -74.76 121.39 42.41 32.09 8.49 36.36 313 189 A \%
5872.8 46.94 -58.98 105.92 42.69 321 8.53 36.38 313 189 P \%
5876.4 46.94 -57.32 104.26 42.69 321 8.53 36.38 313 189 P \%
5962.8 46.38 -21.92 68.3 42.07 32.12 8.63 36.44 313 189 P \%
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WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) [(dBuV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
* 5826 105.64 - - 101.44 32.08 8.47 36.35 390 267 P H
5826 98.76 - - 94.56 32.08 8.47 36.35 | 390 | 267 A | H
5850.8 53.35 -67.13 120.48 49.13 32.09 8.49 36.36 390 267 P H
5873.2 51.22 -54.58 105.8 46.97 321 8.53 36.38 | 390 | 267 P H
802.11ac 5875.2 47.25 -57.9 105.15 43 321 8.53 36.38 | 390 | 267 P H
VHT20 5927.2 46.27 -22.03 68.3 41.98 32.12 8.59 36.42 390 267 P H
CH 165 * 5822 107.13 - - 102.93 | 32.08 8.47 36.35 | 313 | 189 P |V
5825MHz 5822 100.49 - - 96.29 | 32.08 847 | 3635 | 313 | 189 | A | V
5850.8 52.47 -68.01 | 120.48 48.25 32.09 8.49 36.36 | 313 | 189 P |V
5857.6 51.49 -58.68 110.17 47.25 321 8.51 36.37 313 189 P \%
5881.2 47.59 -53.1 100.69 43.34 321 8.53 36.38 | 313 | 189 P |V
5928.8 46.66 | -21.64 68.3 42.37 32.12 8.59 36.42 | 313 | 189 P |V
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Band 4 5725~5850MHz
WIFI 802.11ac VHT20 (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
802.11ac
11490 41.55 -32.45 74 47.37 38.59 12.57 | 56.98 100 360 P H
VHT20
CH 149
11490 40.93 -33.07 74 46.75 38.59 12.57 | 56.98 100 0 P \%
5745MHz
802.11ac
11570 42.21 -31.79 74 47.98 38.75 12.63 | 57.15 100 360 P H
VHT20
CH 157
11570 42.33 -31.67 74 48.1 38.75 12.63 | 57.15 100 1 P \Y,
5785MHz
802.11ac
11650 42.46 -31.54 74 48.18 38.9 12.67 | 57.29 100 360 P H
VHT20
CH 165
11650 40.93 -33.07 74 46.65 38.9 12.67 | 57.29 100 0 P \%
5825MHz
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Band 4 5725~5850MHz
WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A) (HIV)
5633.6 51.77 -16.53 68.3 47.83 32 8.16 36.22 327 107 P H
5698.4 54.83 -49.29 104.12 50.81 32.02 8.25 36.25 327 107 P H
5719.9 57.02 -53.85| 110.87 52.95 32.04 8.31 36.28 327 107 P H
5724.8 63.16 -58.68 121.84 59.09 32.04 8.31 36.28 327 107 P H
* 5760 99.72 - - 95.6 32.05 8.37 36.3 327 107 P H
5760 92.43 - - 88.31 32.05 8.37 36.3 327 107 A H
5851.2 46.63 -72.93 119.56 42.41 32.09 8.49 36.36 327 107 P H
5863.2 46.34 -62.26 108.6 42.1 32.1 8.51 36.37 327 107 P H
802.11ac 5892 47.12 -45.56 92.68 42.86 32.11 8.55 36.4 327 107 P H
VHT40 5943.2 47.74 -20.56 68.3 43.44 32.12 8.61 36.43 327 107 P H
CH 151 5630 52.69 -15.61 68.3 48.78 31.99 8.13 36.21 298 189 P \%
5755MHz 5650.4 50.2 -18.4 68.6 46.23 | 32.01 819 | 3623 | 298 | 189 | P | V
5719.6 54.48 -56.31| 110.79 50.41 32.04 8.31 36.28 298 189 P \%
5721.6 55.43 -59.12 114.55 51.36 32.04 8.31 36.28 298 189 P \%
* 5760 99.83 - - 95.71 32.05 8.37 36.3 298 189 P \%
5760 92.53 - - 88.41 32.05 8.37 36.3 298 189 A \%
5850.4 48.6 -72.79 | 121.39 44.38 32.09 8.49 36.36 298 189 P \%
5856 47.57 -63.05 110.62 43.33 321 8.51 36.37 298 189 P \%
5885.6 48.72 -48.71 97.43 44.47 321 8.53 36.38 298 189 P \%
5932.8 46.16 -22.14 68.3 41.87 32.12 8.59 36.42 298 189 P \%
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Report No. : FR721810E

TEL : 86-0512-5790-0158
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FCC ID : PPD-QCNFA364AH

Report Issued Date : Apr. 07, 2017

Report Version

: Rev. 01

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.

1+2 (MHz) (dBuV/im)| (dB) [(dBpV/im)| (dBupV)| (dB/m) | (dB) | (dB) |[(cm) (deg) |(P/A)|(H/V)

5648.8 50.43 -17.87 68.3 46.49 32 8.16 36.22 | 324 | 113 P H

5669.6 49.8 -33.04 82.84 45.8 32.02 8.22 36.24 324 113 P H

5712 57.14 -51.52 | 108.66 53.1 32.03 8.28 36.27 | 324 | 113 P H

5724.4 49.1 -71.83 120.93 45.03 32.04 8.31 36.28 324 113 P H

* 5806 103.98 - - 99.78 32.08 8.45 36.33 | 324 | 113 P H

5806 97.4 - - 93.2 32.08 8.45 36.33 | 324 | 113 A H

5850.01 50.7 -71.58 122.28 46.48 32.09 8.49 36.36 324 113 P H

5857.2 59.33 -50.95 | 110.28 55.09 321 8.51 36.37 | 324 | 113 P H

802.11ac 5889.6 52.47 -41.99 94.46 48.21 32.11 8.55 36.4 324 113 P H

VHT40 5988 49.13 -19.17 68.3 44.81 32.13 8.65 36.46 324 113 P H

CH 159 5622.8 46.71 -21.59 68.3 42.8 31.99 8.13 36.21 323 189 P \%

5795MHz 5692.4 47.98 |-51.72| 99.7 43.96 | 32.02 825 | 3625 | 323 | 189 | P | V

5719.6 48.03 -62.76 | 110.79 43.96 32.04 8.31 36.28 | 323 | 189 P Y

5724.8 55.76 -66.08 | 121.84 51.69 32.04 8.31 36.28 | 323 | 189 P \Y,

* 5798 104.58 - - 100.4 32.07 8.43 36.32 | 323 | 189 P Y

5798 97.19 - - 93.01 32.07 8.43 36.32 | 323 | 189 A |V

5850.8 50.74 -69.74 | 120.48 46.52 32.09 8.49 36.36 | 323 | 189 P Y

5856.4 49.94 -60.57 110.51 45.7 321 8.51 36.37 323 189 P \%

5898 54,51 -33.73 88.24 50.25 32.11 8.55 36.4 323 | 189 P \Y

5994 46.23 -22.07 68.3 41.9 32.13 8.67 36.47 323 189 P \%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Band 4 5725~5850MHz
WIFI 802.11ac VHT40 (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
802.11ac
11510 41.39 -32.61 74 47.23 38.6 12.58 | 57.02 100 360 P H
VHT40
CH 151
11510 41.24 -32.76 74 47.08 38.6 12.58 | 57.02 100 0 P \%
5755MHz
802.11ac
11590 42.06 -31.94 74 47.82 38.79 12.64 | 57.19 100 360 P H
VHT40
CH 159
11590 41.5 -32.5 74 47.26 38.79 12.64 | 57.19 100 0 P \Y,
5795MHz
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Report No. : FR721810E

Band 4 5725~5850MHz
WIFI 802.11ac VHT80 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) [(dBuV/m)| (dB) [(dBpV/m)|(dBupV)| (dB/m) | (dB) | (dB) |[(cm)|(deg)|(P/A)|(H/V)
5642.4 51.85 |-16.45 68.3 47.91 32 8.16 36.22 | 352 | 265 P H
5696 55.24 -47.11 102.35 51.22 32.02 8.25 36.25 352 265 P H
5718.8 56.08 |-54.48 | 110.56 52.01 32.04 8.31 36.28 | 352 | 265 P H
5724 57.49 -62.53 120.02 53.42 32.04 8.31 36.28 352 265 P H
* 5782 95.66 - - 91.51 32.06 8.4 36.31 352 265 P H
5782 88.95 - - 84.8 32.06 8.4 36.31 | 352 | 265 A | H
5852.8 54.32 -61.6 115.92 50.1 32.09 8.49 36.36 | 352 | 265 P H
5855.6 54.21 -56.52 110.73 49.97 32.1 8.51 36.37 352 265 P H
802.11ac 5877.6 53 -50.37 | 103.37 48.75 32.1 8.53 36.38 | 352 | 265 P H
VHT80 5930.4 47.22 -21.08 68.3 42.93 32.12 8.59 36.42 | 352 | 265 P H
CH 155 5638.4 49.9 -18.4 68.3 45.96 32 8.16 36.22 | 313 | 189 P |V
S5775MHz 5694 56.43 | -44.45  100.88 | 52.41 | 32.02 825 | 3625 | 313 | 189 | P | V
5716.4 5476 |-55.13| 109.89 50.72 32.03 8.28 36.27 | 313 | 189 P |V
5723.2 57.97 -60.23 118.2 53.9 32.04 8.31 36.28 313 189 P \%
* 5772 96.56 - - 92.41 32.06 8.4 36.31 | 313 | 189 P |V
5772 90.01 - - 85.86 32.06 8.4 36.31 | 313 | 189 A |V
5851.6 52.75 -65.9 118.65 48.53 32.09 8.49 36.36 | 313 | 189 P |V
5865.2 53.69 -54.35 108.04 49.45 321 8.51 36.37 313 189 P \%
5879.2 53.04 |-49.14| 102.18 48.79 321 8.53 36.38 | 313 | 189 P |V
5977.6 47.58 -20.72 68.3 43.26 32.13 8.65 36.46 313 189 P \%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Band 4 5725~5850MHz
WIFI 802.11ac VHT80 (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
802.11ac
11550 41.07 -32.93 74 46.86 38.71 12.62 | 57.12 100 360 P H
VHTS80
CH 155
11550 40.93 -33.07 74 46.72 38.71 12.62 | 57.12 100 0 P \%
5775MHz
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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Emission below 1GHz

5GHz WIFI 802.11ac VHT40 (LF @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1+2 (MHz) (dBpV/m)| (dB) [(dBuV/m )| (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
33.88 25.93 -14.07 40 31.88 25.84 0.7 32.49 - - P H
312.27 37.35 -8.65 46 47.87 19.59 2.18 32.29 100 0 P H
359.8 28.25 -17.75 46 36.53 21.67 2.33 32.28 - - P H
455.83 27.23 -18.77 46 315 25.24 2.66 32.17 - - P H
706.09 28.49 -17.51 46 30.53 26.69 3.36 32.09 - - P H
802.11ac
900.09 31.62 -14.38 46 30.88 28.52 3.85 31.63 - - P H
VHT40
L 30 34.31 -5.69 40 39.07 27.2 0.65 32.61 - - P \Y,
152.22 28.23 -15.27 43.5 41.35 17.82 1.49 32.43 - - P \%
312.27 35.18 -10.82 46 45.7 19.59 2.18 32.29 - - P \Y,
455.83 34.98 -11.02 46 39.25 25.24 2.66 32.17 - - P \%
647.89 34.17 -11.83 46 36.95 25.65 3.2 31.63 - - P \%
909.79 40.73 -5.27 46 39.75 28.69 3.87 31.58 100 20 P \Y,
1. No other spurious found.
Remark
2. All results are PASS against limit line.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

)

P/A | Peak or Average

H/V | Horizontal or Vertical

Sporton International (KunShan) INC. Page Number : Al5 of A16
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saronas. FCC RF Test Report

Report No. : FR721810E

A calculation example for radiated spurious emission is shown as below:

FCC ID : PPD-QCNFA364AH

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
142 (MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)(HNV)
802.11b 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 P | H
CHO1
2412MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Level(dBuyV/m) =
Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
2. Over Limit(dB) = Level(dBuyV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBpV) — 35.86 (dB)
= 55.45 (dBpV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 55.45(dBpV/m) — 74(dBuV/m)
=-18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBpV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBpV/m) — 54(dBuV/m)
=-10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
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seomron as.  FCC Test Report

Report No. : FR721810E

Appendix B. Radiated Spurious Emission Plots

Band 4 - 5725~5850MHz
WIFI 802.11a (Band Edge @ 3m)

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11a CH149 5745MHz

1+2 Horizontal Fundamental

Ji . T
e ]
O\ 105.3| R
93| A \
/ [ 936
% \, 1
s19) £
Y AN a19) \
02/ N sqBanDal
01 J P
ses|
2 \ 585
463 bl 'y
163 My SN
364
364
234
234
Peak
]
5600 5630 5850, 5670.5690.5710.5730.5750.5770.5750 5810 5630 5350.5870.5350.5310.5930 59505970, 6000
G B0 500 5700 5900 6100 6300 600 6700 7000
Frequency (H
Site ©93CHO3-KS requency (MHz)
Condition S BANDS 3n HE ANT-2015813-91200 HORIZONTAL site s excues s
RBi:1000.000Kz VEH:3000.600KHz. SWT:AuL0 Conait

56 BANDS 3n HF ANT-2015813-9120D HORIZONTAL
i Auto

RBH: 1000.000KHz VEW:3000.000KHz SWT:Au

Over Limit Readintenna Cable Preamp A/Pos T/Pos
Linit Line Level Factor Loss Factor Remark  Pol/Phas

@B dBuv/m B dB/m a8 a8

Po1/Phas

1 5649.60 46.03 -22.27 68.30 42.06 32.01 £.19 36.23 38 266 Peak

HORIZONT

2 5697.60 48.42 -55.11 103.53 44.99 32.62 5.25 36.25 386 266 Pea HORTZONT 1 s746.00 103.21 9.11 32.05 834 3629 38 266 Peak HORIZONT
3 5713.20 50.67 -55.13 109.00 46.83 32.03 5.28 36.27 38 266 Peak HORTZONT 2 s76.00 96.83 2.73 32.05 B8.34 36.29 386 266 Average  HORIZONT
4 572213 51.70 -64.67 116.37 47.63 32.4 B.31 36.28 386 266 Peak HORIZONT
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WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11a CH149 5745MHz

1+2

Vertical
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SPORTON LAB.
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Report No. : FR721810E

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11a CH157 5785MHz

1+2

Vertical

Fundamental

Peak

5600 5630.5650.5670.

0.5710.5730,5750.5770.5790.5810.5830. 5850.5670.5890.5910.5930.5950.5070.

Condition

Freq Level

iz Bov/m

5636.00 4635 -
5689.20 46.71 -
5717.20 4676 -
5722.00 45.85 -

Frequency (MHz)

e3cH03-KS

56 BANDS 3m HF ANT-2015813-9120D VERTICAL
REW: 1000 000KHz VEW:3000.000KHZ SWT:Auto

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Linit Line Level Factor Loss Factor Remark  Pol/Phas
@ dBov/m B dB/m A8 @8 cm  deg

21.92 68.30 42.44 32.00 B5.16 36.22 315 188 Peak VERTICAL

50.63 97.34 42.69 32.02 B.25 36.25 315 188 Peak VERTICAL

63.36 110.12 42.72 3203 8.28 36.27 315 188 Peak VERTICAL

69.61 115.46 41.76 32.64 B8.31 36.28 315 188 Peak VERTICAL
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2 s734.00 101.5¢

Linit Line Level Factor Loss Factor Remark  Pol/Phas
@8 dBuv/m BV dB/m a8 a8 cm  deg
103.89 32.06 .40 36.31 315 188 Peak VERTICAL

RBH: 1000, 000KH2 VEW:3000.000KHz SWT:Auto
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97.35 32.06 8.40 36.31 315 185 Average  VERTICAL
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Report No. : FR721810E

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11a CH165 5825MHz

1+2

Horizontal Fundamental
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REN:1000- 000Kz VEW:3000.000KHz SHT:Aut  RBW:1000.000KiHz VBW:3060.000KHz SWT:Auto
Over Linit Readintenna Cable Pream A/Pos T/Pos .
rea Level Loy Uipit  Resdintenna Coble pream enar o1/Phas Over Linit Resdntenna Cable Preamp A/Pos T/Pos
frea Level Lisft Line Level factor Loss Fact Remark  Pol/Ph: Frea Level Limit Line Level Factor Loss Factor Remark  poL/Pn
FHz GBU/m - dB dBu/m - dBUV dB/m dB - d5cm o deg Wiz GouV/m | db Gow/m oW o/m @6 @ cm  deE
1 s850.80 5077 -69.71120.48 46.55 32.09 8.49 36.35 298 227 Peak HoRTZONT
2 5856.00 49.67 -60.95 110.62 45.43 32,10 B8.51 36.37 298 227 Peak HORTZONT 3 el S B R Nl kS B HoRTzon
3 sE78.46 4688 -55.89 102.77 42.63 32.10 .53 36.38 298 227 Peak HORTZONT 00 58 87 32 47 36 verage
4 537020 45.82 22,45 66.30 4153 212 B.59 6.8 298 227 Peak HORTZONT
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WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11a CH165 5825MHz
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Band 4 5725~5850MHz

WIFI 802.11ac VHT20 (Band Edge @ 3m)

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11ac VHT20 CH149 5745MHz

1+2 Horizontal

Fundamental

T
105.3] /,/ | A
105.3] f1—
a3 A f
/ 936
819 # ! 1
/ 19| \
dl |/ I
04 ] J ) scapmDs
58.5/ 5
63| A woef L“M
e Y S N o
Peak
O T TS IS A LSO SRS 600
Ty T e we e
Site 03CHO3-KS Frequency (MHz)
S S e
T e e e e

Sporton International (KunShan) INC.
TEL : 86-0512-5790-0158

FAX : 86-0512-5790-0958

FCC ID : PPD-QCNFA364AH

Page Number : B7 of B28
Report Issued Date : Apr. 07, 2017
Report Version : Rev. 01



SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH149 5745MHz

1+2 Vertical Fundamental
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WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH157 5785MHz

1+2 Horizontal Fundamental
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17,
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B4 1000. 000Kz VEW:3000..000KHz SHT:Auto Conaition SG BANDA 3n HE ANT-2015813-91200 HORIZONTAL
RBH: 1000, 060K VoW :3000..000KH: SHT:Auto
Over Linit Reaintenna Cable Preasp A/Pos T/Pos
frea Level Linit Line Level Factor . Renark  pol/phas Over Linit Reaintemna Cable Preasp A/Pos T/Pos
-7 == - 7 frea Level Linit Line Level Factor [Loss Factor Resark  po/phas
Wz dBavm a8 deav/ Gm @ @ aw
Wz dBav/m a8 dBw/m @ dem  d8 @8 e aeE
1 sele.00 45.97 -22.33 66.30 42.08 31.99 8.0 3620 39 267 Pesk  HORIZONT
2 serler 4596 a4 28 319 202 822 .24 190 267 Pesk  HORIZONT 1 smn.00 10520 0006 32.07 843 3632 3% 267 ek HORIZONT
3 S7lllep 46.38 6221106155 4230 3203 B.26 36.27 90 267 Peak  HORIZONT 2 ssse0 990 G488 3207 B.43 36.32 399 267 Average  HORIZONT
4 S72ol0 4sise 65.55 11113 41s1 Ies 831 36.28 390 267 peak  HORLZONT

Peak

00 5630.5650.5670.5690. 5710.5730.5750.5770.5790. 5810.5830.5850.5870.5890.5910.5930. 5950.5970. 6000
Frequency (MHz)

site o3CH03-KS
Conaition 56 BANDS 3n HF ANT-2015813-9120D HORIZONTAL
REH: 1000 060KHz VEW:3000.000KHz SWT:Auto

Over Limit Readintenna Cable Preamp A/Pos T/Pos

Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phas
Wz dBuV/m  dB dBuv/m dBuV dB/m a8 8 com  deg

1 585200 45.95 -71.79 117.74 41.73 32.09 5.49 36.36 39 267 Peak HORTZONT

2 s57a.30 45.69 -59.67 105.35 41.43 32.10 5.53 36.33 39 267 Peak HORTZONT

5 589450 46.54 -43.77 90.61 42.58 32.11 5.5 36.40 39 267 Peak HORIZONT

4 S9%l40 46.44 -21.86 68.30 42.11 3213 B.67 36.47 390 267 Peak HORIZONT
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SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH157 5785MHz

1+2 Vertical Fundamental

]
\
1053 \
I |
935 / !
H
702 J 56.8ANDA
55
585
463 M
el Ao A e 53] 4 bttt X il i doede
354
354
234
234
Peak
]
00 5630.5650.5670,5690.5710,5730,5750.5770.5790.5810.5830.5050,5870.5890.5910,5930.5950,5970. 6000
Frequency (WH2) 00, 5500 5700 5900 6100 6300 6500 6700, 7
Frequency (MHa)
site : o3cHe3-KS .
Concition 56 BANDS 3m HF ANT-2015813-9126D VERTIGAL site o3cHe3-Ks
R6i:1006. 000Kz Vs 3096 000Kz SHT Ao Conaition 56 BANDS 3m HE ANT-2015813-9120D VERTICAL
o ana oz VEW:3000.000KHz SHT:Auto
over Lamt  Readintenna Cable Preamp A/Pos T/Pos - .
Freq Level Limit Line Level Factor . Remark  Pol/Phas Over Linit Resdintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phas
Wz dav/m a6 dBv/m dBwv d/m a8 a8 cm  deE - - - -
Tz GBav/m G @av/m @Bw @o/m @8 @8 cm  aem
1 S641.20 46.41-21.89 68.30 42.47 32.00 8.6 36.22 313 189 Peak VeRTIGAL
2 5688.80 47.73 -49.31 97.e4 43.71 32.62 8.25 36.25 313 189 Peak VERTICAL 1 5782.00 107.83 103.68 32.66 B8.40 36.31 313 189 Peak VERTICAL
3 5713.60 47.17 -61.94 109.11 43.13 32.3 8.28 36.27 313 189 Peak VERTICAL 2 5782.00 100.92 96.77 32.66 8.40 36.31 313 189 Average VERTICAL
4 Si3le 46.47 7264 119011 4240 3264 8.3 36.28 313 189 peak VERTIGAL

Peak

5500 5630.5650.5670.5690.5710.5730.5750.5770,5790.5810.5830.5850.58: 9505970, 6000
Frequency (MHz)

site e3cH03-KS

Conaition 56 BAND 3m HF ANT-2015813-9126D VERTICAL

REHN: 1000 000KHz VEW:3000.008KHZ SWT:Auto

Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Linit Line Level Factor -

Remark  Pol/Phas
Wz GBuv/m  dB dBuv/m BV dB/m a8 8 cm  deg

1 585040 46.63 -74.76 121.39 42.41 32.09 .49 36.35 313 189 Peak VERTICAL

2 557280 46.94 -58.95 105.92 42.69 32.10 5.53 36.38 313 189 Peak VERTIGAL

3 5576.40 46.94 -57.32 104.26 42.69 32.10 5.53 36.33 313 189 Peak VERTICAL

4 S962.80 46.38 -21.92 68.30 42.07 32.12 B.63 36.44 313 189 Peak VERTICAL
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SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH165 5825MHz

1+2 Horizontal Fundamental

P ]
7 [
93.6| A ! \
7 s34 /
o1 y
/ 819
704 / I
P e e R scstuna
58.5( 1
J N
9 ol [
A W 6.8 v —— J Y v
351
24
Peak
]
5550 SESTSREL B0 090 ST TS0 A0 5170750 S5 TG S5 S50 470 S0 ST S50 50505970 6no
Freauancy kg o6 w050 0 eioo w0 w0 w0 T
03cHE3-KS Frequency (MHz)
Enieaios aaeune i 300 sonte. Ry

Over Limit Readintenna Cable Preamp A/Pos T/Pos

Freq Level Linit Line Level Factor L Remark  Pol/Phas

05 T/pos

- Frea Level Remark  Pol/Phas

Wiz dBuv/m  dB dBuv/m  dBuV dB/m a8 8 cm  deg
Pz GBuv/m  dB dBuv/m BV dB/m a8 @B cm  deg

1 585080 53.35 -67.13 120.48 49.13 32.09 5.49 36.35 39 267 Peak HORIZONT
2 557320 51.22 -54.58 105.80 46.97 32.10 5.53 36.38 39 267 Peak HORTZONT 1 5526.00 105.64 101.42 32.08 5.47 36.35 39 267 Peak HORTZONT
5 s575.20 47.25 -57.90 105.15 43.00 32.10 5.53 36.33 39 267 Peak HORTZONT 2 ss6.00 96.76 94156 32.08 8.47 36.35 398 267 Average  HORIZONT
4 5927.20 45.27 22,03 68.30 41.98 32.12 B5.59 36.42 39 267 Peak HORIZONT
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SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT20 CH165 5825MHz

1+2 Vertical Fundamental

R } i
O\ 1053) { T
\ R
N\ 936
. 819 / \
sdeau ]
\ e - | soane
T e 1T -
e — . -
Peak
Avg, 0 5630.5650.5570.5690.5710,57305750,5770,5790 58105830 550 5570, S50EeT0 6000
Frequency (MHz) 5300. 5500. 5700. 5900. 6100 6300. 6500. 6700. I
[r—— Frequency (MHz)
RBW:1000.000KHz VBW:3000.000KHz SWT:Auto Condition 5G BAND4 3m HF ANT-2015813-91200 VERTICAL
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SPORTON LAB. FCC Test Report Report No. : FR721810E

Band 4 5725~5850MHz
WIFI 802.11ac VHT40 (Band Edge @ 3m)

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH151 5755MHz

1+2 Horizontal Fundamental

.
o
PR
"
. -
-
Peak
S SO TIO T o S T S OS5
e T o we
com s Pty o
R A s
a . = . . a FAute Condition 5G BAND4 3m HF ANT-2015813-9120D HORIZONTAL
1 5633.66 51.77 -16.53 68.30 47.83 32.60 8.16 36.22 327 107 Peak HORIZONT Mz dBu/m dB dBuV/m  dBuV dB/m 8 @ o dee.
5 S7isie 7oz sags 6.8 3295 s 8.1 ege 7 o7 pesk  Howrzow 1 gees w72 9560 205 8. %3 W dersek o Houzow
4 5724.80 63.16 -58.68 121.84 59.09 32.84 8.31 36.28 327 107 peak HORIZONT - - - - - - -

Peak

00 5630.5650.5670.5690. 5710.5730,5750,5770.5790.5610,5830.5850.5570.5890.5910.5930. 5950.5970. 6000
Frequency (MHz)
e3cH03-KS
Condition 56 BANDS 3m HF ANT-2015813-91200 HORIZONTAL

RBW:1000.000KHz VEW:3000.000KHZ SWT:Auto

Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor

Remark  Pol/Phas
iz dBuv/m | db dBuv/m BV db/m a8 a8 cm  deg

1 585120 46.63 -72.93 119.55 42.41 32.09 5.9 36.36 327 167 Peak HORTZONT

2 5863.20 46.34 -62.26 108.60 42.16 32.10 5.51 36.37 327 107 Peak HORTZONT

5 589200 47.12 -45.56 92.68 42.86 32.11 5.5 36.40 327 107 Peak HORIZONT

4 seasize 47.74 43044 3212 8l61 36.43 327 107 peak HORIZONT
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SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH151 5755MHz

1+2 Vertical Fundamental

soaluod
SRR ST SRR 50 SO AR ST S0 TS S S0 S RO
e N N
Site 83CHO3-KS F lency (MHz)
N 5G BAND4 |
Peak
TSSO SRS OSSO S DSOS e
er s

RBW: 1000 000KHz VBW:3000.000KHZ SWT:Auto

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phas
Wz dBuv/m | dB dBuv/m BV dB/m a8 a8 cm  deg

1 58S0.40 48.60 -72.79 121.39 44.35 32.69 5.49 36.35 295 189 Peak VERTICAL

2 sES6.00 47.57 -63.05 110.62 43.33 32.10 .51 36.37 295 189 Peak VERTICAL

3 sEss.60 48.72 -48.71 97.43 44.47 32.10 5.53 36.38 298 189 Peak VERTIGAL

4 5932.80 46.16 22.14 65.30 41.87 32.12 B5.59 36.42 295 189 Peak VERTICAL
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.
.
I |
N
) \ .~
il YO P,
vy n )
Peak
A O S T O A IO TS S ST O
Frequency (MHz) 5300. 5500. 5700. 5900. 6100. 6300. 6500. 6700. i
Site 83CHO3-KS F rency (MHz)
TS S e s sz
L free e ume U e foctor Lo fater | s RN v pavell e
.
e
J
!
Peak
S B SRS OSSO S O SO e
e s
e e N R R w T aw
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SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT40 CH159 5795MHz

1+2 Vertical Fundamental

N\ 54 BAND
\ : 56 BANDS,
4 oot
520
Phadpeoriarsobdd At
39.0/ o
260
Peak
5500 5630 5550,5670.5690.5710.5730.5750.5770.5750 910 5530 5050.6870.5090.5370.5930 59505970, 6000
Frequency (MHz) % 00, 500, 5700 5000 6100 6300 6600, G700, 7600
site o3cHo3-Ks Frequency (WHz)
Congition 56 BAIDA 3m HF ANT-2015813-91200 VERTICAL oscHo3-ks
RBW:1600.000KHz VBW:3000.000KHz SWT:Auto Condition 5G BAND4 3m HF ANT-2015813-9120D VERTICAL
R6H:1000..600KHz VBH: 3000..000KHz ST :Auto
Ouer Limt  Readéntenna Cable Pream A/Pos T/Pos
Freq Level Limit Line Level Factor r Remark. Pol/Phas wver  wamae  ReadAntenna Cable Preamp A/Pos T/Pos
- frea Level Limit Line Level Factor Loss Factor Remark  Pol/phas
T dowi/m @ aov/m @ dom @ @ o awE | frea tever Uelr Uine Leved fctor bessfacer  femn
Wi deav/n @ dmv/m @ dom @ @ o aE
1 se2.60 4671 -21.59 6.3 42.80 3199 .13 36.21 323 189 Peak  VERTIGAL
2 Somld0 47,95 5172 99.70 43.95 W02 .25 36.25 323 189 Peak  VERTIGL 1 ssm0e 0a.58 l0.40 32.07 .43 36.32 323 189 Peak  VERTIGAL
3 5719060 45.03 6276 110.73 43.95 2.8 .31 36.28 323 189 Peak  VERTIGL 3 Sromes erie 301 31.07 5.4 3652 323 165 mverage  VERTIOL
4 572480 5576 -66.08 12164 Sl.é9 2.0 8.1 .28 325 189 peak  VERTIGAL

Peak

00 5630.5650.5670.5690. 5710.5730.5750.5770.5790.5810.5830. 5850.5670.5890.5910.5930.5950.5970.
Frequency (MHz)

e30H03-KS
Conaition 56 BANDS 3m HF ANT-2015813-9126D VERTICAL
RBW:1000.000KHz VEW:3000.000KHZ SWT:Auto

Readantenna Cable Preamp A/Pos T/Pos

Level Factor  Loss Factor Remark  Pol/Phas
Pz dBuv/m  dB dbuv/m BV dB/m a8 @8 cm  deg

1 585080 50.74 -69.74 120.45 46.52 32.09 5.49 36.35 323 189 Peak VERTICAL

2 sS40 49.94 -60.57 110.51 45.76 32.10 B.51 36.37 323 189 Peak VERTICAL

3 sE98.00 S4.51-33.73 B8.24 S0.25 32.11 B.55 36.40 323 189 Peak VERTICAL

4 s9%.00 45.23 22,07 65.30 41.90 32.13 B.67 36.47 323 189 Peak VERTICAL
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Band 4 5725~5850MHz
WIFI 802.11ac VHT80 (Band Edge @ 3m)

WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11ac VHT80 CH155 5775MHz

1+2 Horizontal Fundamental

105.3| /
7
p
702| a
scalo
58.5( a8
b
a6 afwritiar)
Peak
550355 T 50 7505750 710570 S S SO0 50 880 S
Frequency (MHz) 00 5300. 5500. 5700. 5900. 6100. 6300. 6500. 6700. 7000
Site 83CHO3-KS F rency (MHz)

Peak

00 5630.5650.5670.5690. 5710.5730.5750.6770.5790.5810.5830.5850.5570.5890.6910. 9505970,
Frequency (MHz)

site o30H03-KS

Conaition 56 BANDS 3n HF ANT-2015813-9120D HORIZONTAL

RBH: 1000 000Kz VEW:3000.000KHz ST :Aut

Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phas

Pz dBuv/m  dB dBuv/m dBuV dB/m a8 a8 cm  deg

5852.80 56.32 -61.60 115
5855.60 54.21 -56.

60 53.00 -50.
s930.40 47.22

Se.10 32.09 8.49 3635 352 265 Peak HORTZONT
49097 32.10 551 36.37 352 265 Peak HORTZONT
7 4875 3210 5.53 36.38 352 265 Peak HORIZONT
42093 32012 8159 36.42 352 265 Peak HORIZONT

g
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SPORTON LAB.

FCC Test Report

Report No. : FR721810E

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11ac VHT80 CH155 5775MHz

1+2

Vertical

Fundamental

Peak

.
™
56.8ANDA
58.5( &
1 it
458
i, o vy G
354
234
7]
5600 5630.5650.5670.5690.5710,5730,5750.5770.5790.5810.5830.5050,5870.5890.5910,5930.5950,5970. 6000
Frequency (WHz) 5300 5500 5700. 6100 6300 6500 6700, 7
site 83CHO3-KS Frequency (MHz)
Concition 56 BANDS 3n HE ANT-2015813-91200 VERTIGAL site o3cH83-K5
REW:1060. 000Kz VEW: 3600..008CHz SHT:Auto Conaition 56 BANDS 3m HF ANT-2015813-9126D VERTICAL
REW:1000.000KHz VW 3000.000KCHz SWT:Auto
Over Linit Resdintenna Cable Preamp A/Pos T/Pos
Freq Level Linit Line Level Factor Loss Factor Remark  Pol/Phas Over Limit Readhntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark  Pol/Phas
Wiz doui/m | dB dBuv/m Ao dB/m 45 @8 cn  deg
Wiz dou/m  dB dbuV/m @B dB/m @B @8 cm  des
1 S638.40 49.90 -18.40 68.30 45.95 32.00 .06 36.22 313 189 peak veRTIGL
2 S694.00 S6.43 -44.45 100,88 52.41 32.02 B.25 36.25 313 189 pesk VERTIGAL 1 sm2.00 %.56 92.41 32.06 B.40 3631 313 189 peak VERTIGAL
3 S7I64 5476 -55.13 109089 S0.72 32.03 .28 36.27 313 189 peak VERTIGAL > sm2ee seel 5.8 32.06 .40 36.31 313 189 Average  VERTICAL
4 Si3l20 57.97 60,23 118,20 53.90 2.4 8.1 36.28 313 189 peak VERTIGAL

Peak

354
234)
1|
00 5630.5650.5670.5690. 5710.5730.5750.5770.5790. 5810.5830.5850.5870.5890.5910.5930. 5950.5970. 6000
Frequency (MHz)
site o3CH03-KS
Conaition 56 BANDS 3m HF ANT-2015813-9126D VERTICAL

REH: 1000 060KHz VEW:3000.000KHz SWT:Auto

Over Limit Readintenna Cable Preamp A/Pos T/Pos
Freq Level Linit Line Level Factor Loss Factor Remark  Pol/Phas
Wz dBuV/m  dB dBuv/m dBuV dB/m a8 8 com  deg
1 SESL.60 52.75 -65.90 118.65 48.53 32.09 5.49 36.36 313 189 Peak VERTICAL
2 586520 53.69 -54.35 108.64 49.45 32.10 .51 36.37 313 189 Peak VERTICAL
5 sE79.20 53.04 -49.14 102.18 48.79 32.10 5.53 36.38 313 189 Peak VERTICAL
4 s977.60 47.56 -20.72 68.30 43.26 32.13 B.65 36.46 313 189 Peak VERTICAL
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SPORTON LAB.

FCC Test Report

Report No

.: FR721810E

Band 4 - 5725~5850MHz

WIFI 802.11a (Harmonic @ 3m)

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11a CH149 5745MHz

1+2 Horizontal

Vertical

1053 1053
935 ‘ 935
819 819
70.2”” WW 1‘. HE = fl SGBANDL 7«.2W,1J i nE /B m— | scomi
585 505
458 o 463) 3
354 354
Peak 234 234
] 1]
000 4000, 6000, 8000, 10000, 12000, 14000. 16000. 18000, 20000. 22000, 24000 26000 3 000 4000, G000, 8000, 10000, 12000. 14000, 16000. 18000, 20000. 22000. 24000, 26000, 300
Frequency (WHz) Frequency (W)
site o3cH83-K5. site o3cH03-K5
Concit 56 BANDA 3n HE ANT-2015813-91200 HORIZONTAL Conait: SG BANDS 3m HF ANT-2015813-9120D VERTICAL
REW:1000.000KCHz VEW: 3000.000KHz SWT:Auto RE£1000. 000Kz VEM: 3000.000CHz SHT:Auto
Over Linit Resdintenna Cable Preamp A/Pos T/Pos Ouer Limit Reagantenna Cable Preamp AfPos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remerk  poL/ph Freq Level Limit Line Level Factor Loss Factor Resark  PoL/Pn
T amwe a8 amw/e e aam @@ on des W @w/m b dwv/m @ de/m @8 @ o deE
1 1490.00 41.64 -32.35 74.00 47.45 38.59 12.57 56.98 100 360 peak HoRLZONT 1 1149000 41.93 -32.07 78.00 47.75 3859 12.57 56.98 100 0 Peak VeRTICAL
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SPORTON LAB. FCC Test Report Report No. : FR721810E

WIFI Band 4 5725~5850MHz Harmonic @ 3m

ANT 802.11a CH157 5785MHz

1+2 Horizontal Vertical

1053 1053
93| ‘ 93|
819 819
,.,_zﬂu}_HjLu—u’jJ T N Y s | ‘;—\ n sG8aNDS m.zHKHJUﬂF]J i I_‘IJ"'I_I—L‘!_LH&
503 50
469 - 468 -
354 354
Peak 234 234
] 7]
000 4000, 6000, 5000, 10000, 12000. 14000, 16000. 16000, 20000. 22000. 24000. 26000. 30000 000 4000, 6000, 8000, 10000, 12000, 14000, 16000, 18000, Z0000. 22000, 24000, 26000. 30000
Froquency (WHz) Froquency (HHz)
site oscHe3 ks osches-xs
Condition S BANDS 30 HE ANT-2015813-91200 HORIZONTAL Consition S BANDS 3a HE ANT-2015813-9126 VERTICAL
RBi: 1000.000Kz VEH:3006..000KHz ST Aut RBH:1000. 600Kz VEH: 3000..000KHz SWT:Auto
Over Linit Readintemna Cable Pream A/Pos T/Pos Over Limit Reasintenna Cable Pream A/Pos T/Pos
frea Level Limit Line Level Factor  Loss Factor Remark  poL/Phas Freq Level Lisit Line Level Factor Loss Factor Remark pol/pnas
TR maws  @@we ww wm @ ® @ e T @wavie @ dvie @ amm @@ e
1 NS7.00 4132 -32.68 74.00 47.09 3875 12.63 57.15 100 360 Pesk  HONIZONT 1 11570.00 4134 -32.65 74.00 47.11 38.75 12.63 57.15 100 ©Pesk  VERTIGAL
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seomron as.  FCC Test Report

Report No. : FR721810E

WIFI Band 4 5725~5850MHz Harmonic @ 3m

ANT 802.11a CH165 5825MHz

1+2 Horizontal Vertical

1053 1053
935 ‘ 935
819 819
m.zﬂlFIJNFLU_IﬂJ AR L FL S6BANDL 702 WJ S R SalANL
505 505
463 T 463 .
351 354
Peak 234 234
7] 1]
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Band 4 5725~5850MHz
WIFI 802.11ac VHT20 (Harmonic @ 3m)

WIFI Band 4 5725~5850MHz Harmonic @ 3m
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WIFI Band 4 5725~5850MHz Harmonic @ 3m

ANT 802.11ac VHT20 CH157 5785MHz
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WIFI Band 4 5725~5850MHz Harmonic @ 3m

ANT 802.11ac VHT20 CH165 5825MHz
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Band 4 5725~5850MHz
WIFI 802.11ac VHT40 (Harmonic @ 3m)

WIFI

Band 4 5725~5850MHz Harmonic @ 3m
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WIFI Band 4 5725~5850MHz Harmonic @ 3m

ANT 802.11ac VHT40 CH159 5795MHz
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Band 4 5725~5850MHz

WIFI 802.11ac VHT80 (Harmonic @ 3m)

WIFI Band 4 5725~5850MHz Harmonic @ 3m
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Emission below 1GHz

5GHz WIFI 802.11ac VHT40 (LF)

WIFI 5GHz 5725~5850MHz
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Appendix C. Duty Cycle Plots

Antenna Band Duty Cycle(%) T(ms) 1/T(kHz) |VBW Setting

1+2 802.11a 95.32 2.065 0.484 1kHz

1+2 802.11ac VHT20 95.02 1.935 0.517 1kHz

1+2 802.11ac VHT40 90.41 0.957 1.045 3kHz

1+2 802.11ac VHTS80 81.63 0.464 2.156 3kHz
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