«auanas.  FCC RF Test Report Report No. : FR4N1340-04

Variant FCC RF Test Report

APPLICANT : Verifone, Inc.

EQUIPMENT : Point of Sale Terminal

BRAND NAME : Verifone

MODEL NAME : VX690 3G-BT-WiFi

FCCID : B32VX6903GBTWIFI
STANDARD : FCC Part 15 Subpart E §15.407

CLASSIFICATION : (NII) Unlicensed National Information Infrastructure

This is a variant report which is only valid together with the original test report. The product
was received on May 04, 2016 and testing was completed on May 25, 2016. We, SPORTON
INTERNATIONAL 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 INC., the test report shall not be reproduced except
in full.

v
s

Reviewed by: Joseph Lin / Supervisor

(%%%Ad/(/

Approved by: Jones Tsai / Manager

W\
N

/
Y,
)

i

@5

3
{,////—\%\? Testing Laboratory
N
il L 1190

SPORTON INTERNATIONAL INC.
No. 52, Hwa Ya 1°' Rd., Hwa Ya Technology Park, Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.

SPORTON INTERNATIONAL INC. Page Number 11 0of 26
TEL : 886-3-327-3456 Report Issued Date : Jun. 15,2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : B32VX6903GBTWIFI Report Template No.: BU5-FR15EWLB4 AC MA Version 1.4



«auanas.  FCC RF Test Report Report No. : FR4N1340-04
TABLE OF CONTENTS

REVISION HISTORY ... oiiiiiiiisiiiisiasmsissssissassasssssassssasas s sssas aassassss i sas e s ams e ms £ bas e £ me £ AR R R R RRE £ AR R A e RmeRaRmnRnERne£an 3
SUMMARY OF TEST RESULT ....cotiiitiiitmiisrnisssmnssssssss s snssssasss s ssss s ssssss s sas s sssss sasassnssss sasas s sssms snsanssssnssasas 4
1 GENERAL DESCRIPTION .......cciiiiiiiiiriisisssssssssasasssssms sasasssssss s sas e ssmssasms s sas s s sms £ san s e s sms £ san s sasmneamnnnnnesas 5
LI T Y o] o] To= 1 | PSSP RR TSR 5

L2 V= 1o 10 =T 0 (=T OSSPSR PSPPI 5

1.3 Product Feature of Equipment UNder TeSt...... ..o 5

1.4 Product Specification of EQuipMeNt UNAer TeSt......coo i 6

LT 1 oo 11 o= o] a o) 8 =L U N SO SRR 6

1.6 TeSHNG LOCALION ...ttt ettt e s et e s b e e e sab e e e be e e ne e e sabe e e snneesnreas 7

1.7 ApPIICAbIE STANAAIAS ... e s b e neeas 7

2 TEST CONFIGURATION OF EQUIPMENT UNDER TEST .......cccciiiiimmnsmnsnies s ssss s sssssssssnsssas 8
2.1 Carrier Frequency and Channel ..........c.coo it 8

2.2 Pre-SCanN@d RF POWET ...ttt sttt b e st e ae e e sar e e s be e e sareesnne e 8

2 T I - Y= B 1Y/ o = SRR 9

2.4 Connection Diagram Of TSt SYSIEM ... .coo it e e e e eeeeeen 9

2.5  EUT Operation TESt SEIUP ....eeiieieiiieiiie e eee e sie ettt s e e e e see e s et e e saeeesteeesneeesneeeeneeesnneeenneeens 9

2.6 Measurement Results Explanation EXample.........ccoouiiiiiiiiieiiieeeee e 10

R I =S N 1 = R 11
3.1 6dB and 26dB and 99% Occupied Bandwidth Measurement ..........cccccceeeiiiiiee i 11

3.2 Maximum Conducted Output Power Measurement ...........ccceeiiiiiieeiiee e 14

3.3 Power Spectral Density MEasUrEmMeENt .........ccuei i 15

3.4  Unwanted EmiSSioNs MEaASUIEMENT .........oiiiiiiiie ettt et e e s sbe e e sbeeee e 17

3.5 Frequency Stability MEaSUIrEMENT .........oii e e e eneeeeneeas 22

3.6 Automatically Discontinue TranSmMiSSION .........uiiiiiiiiie it e e ee e 23

3.7 ANtenna REQUIrEMENTS ..ottt b et st be e e nb e s be e e snreesaneas 24

4 LIST OF MEASURING EQUIPMENT ......coiiiciiiiininesiisssnsms s ssms s ssssss s sas s sssms s mssnssns s sms sassmssasmnsnssnssas 25
5 UNCERTAINTY OF EVALUATION .....ccccctiissiismnisesmisssssms s sssssasassssssssssss s sssms sasmsssssns sasas snssnssasanssssnssas 26

APPENDIX A. CONDUCTED TEST RESULTS
APPENDIX B. RADIATED SPURIOUS EMISSION
APPENDIX C. RADIATED SPURIOUS EMISSION PLOTS
APPENDIX D. DUTY CYCLE PLOTS

APPENDIX E. SETUP PHOTOGRAPHS

SPORTON INTERNATIONAL INC. Page Number 1 20of 26
TEL : 886-3-327-3456 Report Issued Date : Jun. 15,2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : B32VX6903GBTWIFI Report Template No.: BU5-FR15EWLB4 AC MA Version 1.4



«auanas.  FCC RF Test Report Report No. : FR4N1340-04
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SUMMARY OF TEST RESULT

Repf)rt FCC Rule Description Limit Result Remark
Section
3.1 15.403(i) 6dB, 26dB and 99% > 500kHz Pass .

Occupied Bandwidth

3.2 15.407(a) Max(')TJ‘:;;tCFf’;V‘V’;‘fted <30 dBm Pass ;

3.3 15.407(a) Power Spectral Density < 30 dBm/500kHz Pass -
. Under limit
3.4 15.407(b) | Unwanted Emissions 11?272(823((‘2)(') Pass 4.75 dB at
' 30.970 MHz

3.5 15.407(g) Frequency Stability Within Operation Band Pass -

36 15.407(c) Automatically .DIS.COHIII’IUe DISCOH.tInl.Je Pass i

Transmission Transmission
15.203 & .

3.7 15.407(a) Antenna Requirement N/A Pass -
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1 General Description
1.1 Applicant

Verifone, Inc.
1400 West Stanford Ranch Road Suite 200 Rocklin CA 95765 USA

1.2 Manufacturer
Inventec Appliances (Pudong) Co., Ltd.

No. 789 Pu Xing Road, Shanghai, PRC

1.3 Product Feature of Equipment Under Test

Product Feature
Equipment Point of Sale Terminal
Brand Name Verifone
Model Name VX690 3G-BT-WiFi
FCCID B32VX6903GBTWIFI
GSM/EGPRS/WCDMA/HSPA/RFID
EUT supports Radios application WLAN 11a/b/g/n (HT20)
Bluetooth v4.0 EDR/LE
EUT Stage Identical Prototype

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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Report No. : FR4N1340-04

1.4 Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

5745 MHz ~ 5825 MHz

Maximum Output Power

802.11a:7.48 dBm/0.0056 W
802.11n HT20 : 7.91 dBm / 0.0062 W

99% Occupied Bandwidth

802.11a:17.15 MHz
802.11n HT20 : 18.00 MHz

Type of Modulation

OFDM (BPSK/QPSK/ 16QAM / 64QAM)

Antenna Type

PIFA Antenna

Antenna Gain

2.70 dBi

Specification of Accessory

Brand Name VeriFone
AC Adapter 1 Model Narr_1e SC0702VF
Power Rating Input:100-240~50/60Hz 0.4A ; Output: 5V/2.2A
Power Cord 1.8 meter, non-shielded cable, without ferrite core
Brand Name VeriFone
AC Adapter 2 Model Narr_1e AU111050FU
Power Rating Input:100-240~50/60Hz 0.5A ; Output: 5V/2.2A
Power Cord 1.8 meter, non-shielded cable, without ferrite core
Battery 1 Brand Name VeriFone
Model Name BPK260-001
Battery 2 Brand Name VeriFone
Model Name BPK260-001
Brand Name Verifone
Bluetooth Base Model Name  |VX690-BBT
Charging Base Brand Name VeriFone
Model Name VX690 Base

1.5 Modification of EUT

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

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the

FCC designation No. TW1022 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA) in
FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1% Rd., Hwa Ya Technology Park,
Kwei-Shan District, Tao Yuan City, Taiwan, R.O.C.
TEL: +886-3-327-3456
FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO5-HY
Note: The test site complies with ANSI C63.4 2014 requirement.

Test Site No.

Test Site SPORTON INTERNATIONAL INC.

No. 101, Complex Building C, Guanlong Village, Xili Town,
Test Site Location Nanshan District, Shenzhen, Guangdong, P.R.C.

TEL: +86-755-8637-9589

Sporton Site No.
03CH01-SZ
Note: The test site complies with ANSI C63.4 2014 requirement.

Test Site No.

1.7 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 v01r02
¢ 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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FCC RF Test Report Report No. : FR4N1340-04

2 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). For radiated measurement, pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Y
plane) were recorded in this report.

The final configuration from all the combinations and the worst-case data rates were investigated

by measuring the maximum power across all the data rates and modulation modes under section 2.2.

Based on the worst configuration found above, the RF power setting is set individually to meet

FCC compliance limit for the final conducted and radiated tests shown in section 2.3.

2.1 Carrier Frequency and Channel

Freq. Freq.
Frequency Band Channel (MH2) Channel (MH2)
149 5745 157 5785
5725-5850 MHz 151 5755 159 5795
Band 4 7 161 05
(U-NII-3) 153 5765 6 58
155 5775 165 5825

2.2 Pre-Scanned RF Power

Preliminary tests were performed in different data rate and data rate associated with the highest power

were chosen for full test in the following tables.

5GHz 802.11a mode

Data Rate (MHz) 6Mbps | 9Mbps | 12M bps | 18M bps | 24M bps | 36M bps | 48M bps | 54M bps
Average Power (dBm) 7.48 7.44 7.42 7.47 7.45 7.45 7.46 7.47
5GHz 802.11n HT20 mode
Data Rate (MHz) MCS0 MCSH1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
Average Power (dBm) 7.91 7.90 7.90 7.89 7.90 7.90 7.88 7.90
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«auanas.  FCC RF Test Report Report No. : FR4N1340-04

2.3 Test Mode

Final test mode of conducted test items and radiated spurious emissions are considering the
modulation and worse data rates from the power table described in section 2.2.

Modulation Data Rate
802.11a 6 Mbps
802.11n HT20 MCSO0

Band IV : 5725-5850 MHz
Ch. # 802.11a 802.11n HT20
L Low 149 149
M Middle 157 157
H High 165 165

2.4 Connection Diagram of Test System

120WacB0Hz
EUT
(Adapter)

]

EUT

EUT
(Earphone)

2.5 EUT Operation Test Setup

The programmed RF utility is installed in EUT to provide channel selection, power level, data rate and
the application type. RF Utility can send transmitting signal for all testing. The RF output power
selection is for the setting of RF output power expected by the customer and is going to be fixed on the

firmware of the final end product.
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2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example :
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)
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Report No. : FR4N1340-04

3 Test Result

3.1 6dB and 26dB and 99% Occupied Bandwidth Measurement
3.1.1 Description of 6dB and 26dB and 99% Occupied Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.
26dB and 99% Occupied bandwidth are reporting only.

3.1.2 Measuring Instruments

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

3.1.3 Test Procedures

1. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v01r02.
Section C) Emission bandwidth for the band 5.725-5.85GHz

Set RBW = 100kHz.
Set the VBW = 3 x RBW.
Detector = Peak.

Trace mode = max hold

N o g s~ DN

3.1.4 Test Setup

i

Measure the maximum width of the emission that is 6 dB down from the peak of the emission.

Measure and record the results in the test report.

Spectrum Analyzer EUT
3.1.5 Test Result of 6dB Bandwidth
Please refer to Appendix A.
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Minimum 6dB Bandwidth

«RBW 100 kHz )elta 2 [T
«VBW 300 kHz .59 dp

Ref 30 dBm ~Att 20 dB SWT 20 ms 5.080000000 MHz

30 offfet 252 aB

> 237 |
== |,
v
o
b1 —2.9p as:
i
v ﬁﬂ@ﬂh@i@ "&‘ME! ﬂﬁ_d‘pﬁl o, b
- 3 o
-2
\ -
-4
-70
Center 5.745 GHz 2 MHz/ Span 20 MHz

Date: 14.MAY.2016 01:18:56

Maximum 26dB Bandwidth

*RBW 1 MHz > 2 2
«VBW 3 MHz -0.56 dB

Ref 30 dBm «Att 20 dB SWT 20 ms 21.100000000 MHz

30 Offfket 252 dB Marker 1

| - 3L 774300boo cu-|EM

== |,
, A’,&‘--qr—(‘ "mlM-‘\

-70

Center 5.785 GHz 5 MHz/ Span 50 MHz

Date: 14.MAY.2016 01:22:38
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Maximum 99% Occupied Bandwidth

«RBW 1 MHz Marker g
«VBW 3 MHz 6.60 dBm

Ref 30 dBm ~Att 20 dB SWT 20 ms

30 offfet 252 aB

20 oo cen|En

Center 5.745 GHz 5 MHz/ Span 50 MHz

Date: 14.MAY.2016 01:20:20

Note: The occupied channel bandwidth is maintained within the band

of operation for all of the modulations.
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3.2 Maximum Conducted Output Power Measurement

3.2.1 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.

3.2.2 Measuring Instruments

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

3.2.3 Test Procedures

The testing follows Method PM of FCC KDB 789033 D02 General UNII Test Procedures New Rules
v01r02.
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.

3.24 Test Setup

= [l

Power Meter Attenuator EUT
3.2.5 Test Result of Maximum Conducted Output Power
Please refer to Appendix A.
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3.3 Power Spectral Density Measurement
3.3.1 Limit of Power Spectral Density

For the band 5.725-5.85 GHz, 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, the peak output power shall

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

3.3.2 Measuring Instruments

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

3.3.3 Test Procedures
The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v01r02.

Section F) Maximum power spectral density.

# Method SA-2 #
(trace averaging across on and off times of the EUT transmissions, followed by duty cycle correction).
1.  The testing follows Method SA-2 of FCC KDB 789033 D02 General UNII Test Procedures New
Rules v01r02.
Measure the duty cycle.
Set span to encompass the entire emission bandwidth (EBW) of the signal.
Set RBW = 300 kHz.
Set VBW = 1 MHz.
Number of points in sweep = 2 Span / RBW.
Sweep time = auto.
Detector = RMS
Trace average at least 100 traces in power averaging mode.
Add 10 log(500kHz/RBW) to the test result.
Add 10 log(1/x), where x is the duty cycle, to the measured power in order to compute the
average power during the actual transmission times. For example, add 10 log(1/0.25) = 6
dB if the duty cycle is 25 percent.
2.  The RF output of EUT was connected to the spectrum analyzer by a low loss cable.

3. Each plot has already offset with cable loss, and attenuator loss. Measure the PPSD and

record it.
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3.3.4 Test Setup

e ]

Spectrum Analyzer EUT

3.3.5 Test Result of Power Spectral Density

Please refer to Appendix A.

Worst Case Power Density (dBm/300kHz)

«RBW 300 kHz Marke: g
«VBW 1 MHz -7.29 dBm

Ref 20 dBm ~Att 20 dB SWT 20 ms 5.745550000 GHz

20 Offpet 25|2 aB

L1 [2]

3DE

Center 5.745 GHz 5 MHz/ Span 50 MHz

Date: 14.MAY.2016 01:20:08
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3.4 Unwanted Emissions Measurement

3.4.1

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.

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.

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.

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

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

(3) KDB 789033 D02 General UNIl Test Procedures New Rules v01r02 G)2)c) As specified in

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

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

3.4.3 Test Procedures

1.

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules v01r02.
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=1MHz
- 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.

2. 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.

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

4. 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.

5. 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.

6. 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
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repeated one by one using the CISPR quasi-peak method and reported.
7. 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.

3.44 Test Setup

For radiated emissions below 30MHz

- im

E RX Antenna

P |

EUT

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

Ant. feed
point D{ =1
1-4m
[ - e — —’ .

Metal Full Soldered Ground Plane

=

Spectrum Analyzer / Receiver

3.4.5 Test Results of Radiated 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.

SPORTON INTERNATIONAL INC. Page Number : 20 of 26
TEL : 886-3-327-3456 Report Issued Date : Jun. 15,2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : B32VX6903GBTWIFI Report Template No.: BU5-FR15EWLB4 AC MA Version 1.4



e % FCC RF Test Report Report No. : FR4N1340-04
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3.4.6 Test Result of Radiated Band Edges

Please refer to Appendix B and C.

3.4.7 Duty Cycle

Please refer to Appendix D.

3.4.8 Test Result of Unwanted Radiated Emission (30MHz ~ 10th Harmonic)

Please refer to Appendix B and C.
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3.5 Frequency Stability Measurement

3.5.1 Limit of Frequency Stability

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

user’s manual.

3.5.2 Measuring Instruments

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

3.5.3 Test Procedures

1. To ensure emission at the band edge is maintained within the authorized band, those values shall
be measured by radiation emissions at upper and lower frequency points, and finally
compensated by frequency deviation as procedures below.

2. The EUT was operated at the maximum output power, and connected to the spectrum analyzer,
which is set to maximum hold function and peak detector. The peak value of the power envelope
was measured and noted. The upper and lower frequency points were respectively measured
relatively 10dB lower than the measured peak value.

3. The frequency deviation was calculated by adding the upper frequency point and the lower
frequency point divided by two. Those detailed values of frequency deviation are provided in table

below.

3.5.4 Test Setup

e ]

Spectrum Analyzer EUT
3.5.5 Test Result of Frequency Stability
Please refer to Appendix A.
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3.6 Automatically Discontinue Transmission

3.6.1 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.

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

3.6.3 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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3.7 Antenna Requirements

3.7.1 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.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.7.3 Antenna Gain

The antenna gain is less than 6 dBi. Therefore, it is not necessary to reduce maximum peak output

power limit.
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4 List of Measuring Equipment

i -
Instrument | Manufacturer | Model No. Serial No. |Characteristics Ca :;);ta:wn Test Date Due Date Remark
May 10 2016 ~ Conducted
Anrit ML2495A 1132003 |300MHz~40GHz| Aug. 12, 2015 Aug. 11, 2016
Power Meter nritsu z z| Aug May 14, 2016 ug (THO5-HY)
May 10 2016 ~ Conducted
Power Sensor Anritsu MA2411B 1126017 |300MHz~40GHz| Aug. 12, 2015 M:y 14, 2016 Aug. 11, 2016 (THO5-HY)
Spectrum Rohde & May 10 2016 ~ Conducted
FSP40 100057 9kHz-40GH Nov. 23, 2015 Nov. 22, 2016
Analyzer Schwarz z S R May 14, 2016 | " (THO5-HY)
Temperature May 10 2016 ~ Conducted
ESPEC SH-641 92013720 -40°C ~90 Sep. 08, 2015 Sep. 07, 2016
Chamber € ~90C | Sep May 14, 2016 | P (THO5-HY)
Programmable May 10 2016 ~ Conducted
GW Instek PSS-2005 GEO821763 N/A Nov. 13, 2015 Nov. 12, 2016
Power Supply nste oV May 14, 2016 oV (THO5-HY)
EMI Test Agilent Radiation
N9038A MY52260185| 20Hz~26.5GHz | May 07, 2016 | May 25, 2016 | May 06, 2017
Receiver&SA | Technologies z z &y i i (03CHO01-S2)
Spectrum 10Hz~44GHz;M Radiation
KEYSIGHT N9010A MY55150213 May 07, 2016 | May 25, 2016 | May 06, 2017
Analyzer ax 30dBm 4 4 4 (03CH01-S2)
Loop Antenna R&S HFH2-22 100354 | 9kHz~30MHz | May 07, 2016 | May 25, 2016 | May 06, 2017 | _adiation
P o y e y oo (03CH01-52)
Bilog Antenna | TeseQ CBL6112D 23188 | 30MHz-2GHz | Mar. 12,2016 | May 25, 2016 | Mar. 11,2017 | _Ladiation
i - . .
g ’ y 2o, : (03CH01-S2)
Double Ridge ) Radiation
ETSL 3117 00119436 1GHz~18GH Oct. 17,2015 | May 25, 2016 | Oct. 16, 2016
Horn Antenna S Lindgren z z ¢ &y ¢ (03CH01-SZ)
TTA1840-35-H Radiation
HF Amplifi MITE 187192 18GHz~40GH 1. 18, 201 May 25, 201 .17, 201
mplifier Q a 871923 8GHz~40GHz | Jul. 18,2015 ay 25,2016 | Ju , 2016 (03CH01-52)
SHF-EHF Horn| com-power AH-840 101071 18Ghz-40GHz | Aug.19, 2015 | May 25, 2016 |Aug. 18, 2016 Radiation
P g-1%, Y 9, g- 1% (03CH01-S2)
9kHz ~1300MHz Radiation
Amplifi HP 8447F 3113A04622 Aug. 07, 2015 | May 25, 2016 | Aug. 06, 2016
mpier /30 dB 19 &y 19 (03CHO01-52)
AMF-7D-0010 Radiation
Amplifier MITEQ 1800-30-10P- 1889561 1GHz~18GHz | Oct. 20, 2015 | May 25, 2016 | Oct. 19, 2016
= (03CH01-S2)
Amplifier Yiai AV3860B 04030 | 2GHz~26.5GHz | May 07, 2016 | May 25, 2016 | May 06, 2017 | _Haaiaton
P ' Yo v e (03CH01-52)
AC Power 6160100019 Radiation
h 61601 N/A NCR May 25, 2016 NCR
Source Chroma 85 &y (03CHO01-52)
Radiation
Turn Table EM EM1000 N/A 0~360 degree NCR May 25, 2016 NCR (03CH01-52)
Radiation
Antenna Mast EM EM1000 N/A 1m~4m NCR May 25, 2016 NCR (03CH01-52)
Amplifier Agilent 83017A MY39501302 500MHz~26.5G Jan. 12, 2016 | May 25, 2016 | Jan. 11, 2017 Radiation
P Technologies Hz T yeo Y (03CHO01-S2)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence 296
of 95% (U = 2Uc(y)) )
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of 4.82
Confidence of 95% (U = 2Uc(y)) )
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Appendix A. Conducted Test Results
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TEST RESULTS DATA
6dB and 26dB EBW and 99% OBW

Band IV
99% 26 dB 6 dB il

Mod. | B2 INn cH. [ T3 | Bandwidth | Bandwidth | Bandwigth | Sanawidth | o il

Rate (MHz) (MHz) (MHz) (MHz) min. Limit

(MH2)

11a |6Mbps| 1| 149 | 5745 17 20.7 15.12 0.5 Pass
Tia [6Mops| 1| 157 | 5785 |  17.05 204 15.42 05 Pass
Tia |6Mbps| 1] 165 | 5825 |  17.15 204 153 05 Pass
HT20 [MCS 0| 1| 149 | 5745 18 20.9 15.08 05 Pass
HT20 [MCS 0| 1| 157 | 5785 18 211 15 1 05 Pass
HT20 [MCS 0| 1| 165 | 5825 18 20.9 16.88 05 Pass

A-20f 5



TEST RESULTS DATA

Average Power Table

Report Number : FR4N1340-04

Band IV
Duty Average FCC
Data Freq. Conducted Conducted DG .
Mod. | Rate [N CH- | MH2) Fa‘gg’r Power Power Limit (dBi) FesiF
(dBm) (dBm)
11a [6Mbps| 1| 149 | 5745 0.09 7.48 30.00 2.70 Pass
11a |6Mbps| 1 | 157 | 5785 0.09 6.94 30.00 2.70 Pass
11a [6Mbps| 1| 165 | 5825 0.09 7.43 30.00 2.70 Pass
HT20 [MCSO| 1 | 149 | 5745 0.10 7.91 30.00 2.70 Pass
HT20 (MCS 0| 1| 157 | 5785 0.10 7.32 30.00 2.70 Pass
HT20 |[MCSO| 1 | 165 | 5825 0.10 7.81 30.00 2.70 Pass

A-30f 5



TEST RESULTS DATA

Power Spectral Density

Report Number : FR4N1340-04

Band IV

D F L (510%?% A;erage A\/F(’esr%ge DG

ata req. z ower .
Mod. | Rate [N™ CH- | MH2) FZ‘:;” /RBW) Density Limit (dBi) FesiF

E=) Factor (dB) | (dBm/500kHz) | (dBm/500KkHz)

T1a |6Mbps| 1| 149 | 5745 0.09 2.02 553 30.00 2.70 Pass
T1a |6Mbps| 1 | 157 | 5785 0.09 2.02 5.96 30.00 270 Pass
T1a [6Mbps| 1| 165 | 5825 0.09 2.02 525 30.00 270 Pass
HT20 [MCS 0] 1| 149 | 5745 0.10 202 4.97 30.00 270 Pass
FT20 [MCS 0| 1| 157 | 5785 0.10 2.02 568 30.00 270 Pass
HT20 [MCS 0] 1| 165 | 5825 0.10 2.02 502 30.00 270 Pass
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TEST RESULTS DATA

Frequency Stability

Report Number : FR4N1340-04

Band IV
Center Frequency Frequency
Mod. g:{: NTY{ CH. (';;quz) Frequency Deviation Stablility Tem;()%r)a ture Vo(l:/a)ge Note
(MHz) (MHz) (ppm)
11a |6Mbps| 1| 149 | 5745 | 5744.950 -0.050 -8.70 20 3.3
11a |6Mbps| 1| 149 | 5745 | 5744.900 -0.100 -17.41 20 4.2
11a [6Mbps| 1 149 | 5745 5744.900 -0.100 -17.41 20 3.7
11a |6Mbps| 1| 149 | 5745 | 5744.950 -0.050 -8.70 0 3.7
11a [6Mbps| 1 149 | 5745 5744.900 -0.100 -17.41 50 3.7

A-50f 5
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Appendix B. Radiated Spurious Emission

Test Engineer : |Jeff Yao Temperature : 21~22°C
Relative Humidity : 41~43%
15E 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 (MHz) |((dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
5635.4 52.27 -16.03 68.3 37.1 35.29 8.12 28.24 154 278 P H
5653.8 52.87 -18.25 7112 37.63 35.32 8.15 28.23 154 278 P H
5712.8 53.28 -55.61 108.89 37.91 35.39 8.19 28.21 154 278 P H
5724.8 55.02 -66.82 121.84 39.63 35.41 8.19 28.21 154 278 P H
* 5745 97.76 - - 82.3 35.44 8.22 28.2 154 278 P H
5745 90.86 - - 75.4 35.44 8.22 28.2 154 278 A H
H
H
H
802.11a
H
CH 149
5745MHz 5605.8 52.56 |-15.74 68.3 37.48 35.24 8.09 28.25 | 184 | 345 P |V
5654.2 54.16 -17.26 71.42 38.92 35.32 8.15 28.23 184 345 P \Y%
5712.2 53.74 -54.98 108.72 38.37 35.39 8.19 28.21 184 345 P \
5724.8 56.23 -65.61 121.84 40.84 35.41 8.19 28.21 184 345 P \
* 5745 97.55 - - 82.09 35.44 8.22 28.2 184 345 P \
5745 90.77 - - 75.31 35.44 8.22 28.2 184 345 A \"
\
\
\"
\
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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 (MHz) |(dBpV/m)| (dB) [(dBpV/m)[(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A){(H/V)

5625 55.15 -13.15 68.3 40.01 35.27 8.12 28.25 150 270 P H

5673.2 52.29 -33.22 85.51 37.03 35.34 8.15 28.23 150 270 P H

5715.2 52.36 -57.2 109.56 36.99 35.39 8.19 28.21 150 270 P H

5722.4 52.2 -64.17 | 116.37 36.81 35.41 8.19 28.21 150 270 P H

* 5785 96.78 - - 81.23 35.49 8.25 28.19 150 270 P H

5785 90.17 - - 74.62 35.49 8.25 28.19 150 270 A H

5850.2 51.24 -70.6 121.84 35.51 35.58 8.32 28.17 150 270 P H

5863.8 52.21 -56.22 108.43 36.44 35.61 8.32 28.16 150 270 P H

5915 52.99 |-22.68| 75.67 37.1 35.68 8.35 28.14 | 150 | 270 P | H

802112 5945.2 5542 |-12.88 68.3 39.43 35.73 8.39 28.13 | 150 | 270 P | H
5::5:::2 5625 54.33 -13.97 68.3 39.19 35.27 8.12 28.25 150 343 P \
5673.6 53.04 |-32.76 85.8 37.78 35.34 8.15 28.23 | 150 | 343 P |V

5717.2 52.04 -58.08 110.12 36.67 35.39 8.19 28.21 150 343 P \Y%

5721 51.99 -61.19 113.18 36.6 35.41 8.19 28.21 150 343 P \"

* 5785 97.01 - - 81.46 35.49 8.25 28.19 150 343 P \

5785 90.4 - - 74.85 35.49 8.25 28.19 | 150 | 343 AV

5850.8 51.7 -68.78 | 120.48 35.97 35.58 8.32 28.17 150 343 P \"

5862.8 51.73 |-56.98| 108.71 35.96 35.61 8.32 28.16 | 150 | 343 P |V

5877.8 52.6 -50.62 | 103.22 36.81 35.63 8.32 28.16 | 150 | 343 P |V

5934.8 53.07 -15.23 68.3 37.11 35.7 8.39 28.13 150 343 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 (MHz) |[(dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
* 5825 97.82 - - 82.15 35.56 8.29 28.18 | 150 | 271 P H
5825 91.32 - - 75.65 35.56 8.29 28.18 | 150 | 271 A H
5854.4 53.27 -59 112.27 37.51 35.61 8.32 28.17 | 150 | 271 P H
5856 52.63 -57.99| 110.62 36.87 35.61 8.32 28.17 | 150 | 271 P H
5882.6 52.96 -46.7 99.66 37.17 35.63 8.32 28.16 150 271 P H
5928.2 53.03 -15.27 68.3 37.08 35.7 8.39 28.14 | 150 | 271 P H
H
H
H
802.11a
H
CH 165
* 5825 96.56 - - 80.89 35.56 8.29 28.18 | 212 | 347 P \Y
5825MHz
5825 90.53 - - 74.86 35.56 8.29 28.18 | 212 | 347 A v
5851.4 52.52 -66.59 | 119.11 36.79 35.58 8.32 28.17 | 212 | 347 P v
5859.2 52.21 -57.51 109.72 36.44 35.61 8.32 28.16 212 347 P \"
5884.2 52.17 -46.3 98.47 36.37 35.63 8.32 28.15 | 212 | 347 P v
5944 4 53.32 -14.98 68.3 37.33 35.73 8.39 28.13 | 212 | 347 P v
\Y
v
v
\Y
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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15E 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 (MHz) |[(dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
11490 50.87 -23.13 74 23.65 39.19 12.6 2457 | 150 | 265 P H
17235 48.08 -20.22 68.3 13.8 41.67 1546 | 2285 | 174 | 321 P H
H

802.11a
H

CH 149
11490 49.15 -24.85 74 21.93 39.19 12.6 24.57 150 265 P \

5745MHz
17235 45.66 -22.64 68.3 11.38 41.67 1546 | 2285 | 174 | 321 P v
v
\Y
11570 48.79 -25.21 74 21.49 39.24 12.6 24.54 | 150 198 P H
17355 47.07 -21.23 68.3 12.4 41.86 15.6 22.79 | 189 185 P H
H

802.11a
H

CH 157
11570 49.95 -24.05 74 22.65 39.24 12.6 24.54 | 150 198 P v

5785MHz
17355 45.81 -22.49 68.3 11.14 41.86 15.6 22.79 189 185 P \"
v
v
11650 47.27 -26.73 74 19.91 39.28 12.6 24.52 150 347 P H
17475 48.11 -20.19 68.3 13.06 42.05 15.73 | 22.73 | 150 | 360 P H
H

802.11a
H

CH 165
11650 48.44 -25.56 74 21.08 39.28 12.6 2452 | 150 | 347 P v

5825MHz
17475 49.15 -19.15 68.3 14.1 42.05 15.73 | 22.73 | 150 | 360 P v
\Y
v

1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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WIFI 802.11n HT20 (Band Edge @ 3m)

15E Band 4 5725~5850MHz

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 (MHz) |(dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(H/V)
5616 53.16 -15.14 68.3 38.02 35.27 8.12 28.25 150 82 P H
5651.2 53 -16.19 69.19 37.77 35.32 8.15 28.24 150 82 P H
5708 53.59 -53.95| 107.54 38.22 35.39 8.19 28.21 150 82 P H
5724.4 57.23 -63.7 120.93 41.84 35.41 8.19 28.21 150 82 P H
* 5745 97.32 - - 81.86 35.44 8.22 28.2 150 82 P H
5745 90.19 - - 74.73 35.44 8.22 28.2 150 82 A H
H
H
802.11n H
HT20 H
CH 149 5624.8 53 -15.3 68.3 37.86 35.27 8.12 28.25 154 356 P \
5745MHz 5657.6 5432 |-19.63| 7395 | 39.08 | 3532 | 815 | 2823 | 154 | 356 | P | V
5712.4 54.21 -5456 | 108.77 38.84 35.39 8.19 28.21 154 356 P \Y%
5724.8 57.71 -64.13 121.84 42.32 35.41 8.19 28.21 154 356 P \"
* 5745 98.51 - - 83.05 35.44 8.22 28.2 154 356 P \
5745 91.31 - - 75.85 35.44 8.22 28.2 154 356 A \
\"
\
\
\
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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 (MHz) (dBpV/m)| (dB) |(dBuV/m)|(dBupV)| (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(H/V)
5625.4 54.64 -13.66 68.3 39.5 35.27 8.12 28.25 150 274 P H
5670.8 52.42 -31.31 83.73 37.16 35.34 8.15 28.23 150 274 P H
5705.8 51.74 -55.19 106.93 36.37 35.39 8.19 28.21 150 274 P H
5722.6 51.57 -65.26 116.83 36.18 35.41 8.19 28.21 150 274 P H
* 5785 96.64 - - 81.09 35.49 8.25 28.19 150 274 P H
5785 90.23 - - 74.68 35.49 8.25 28.19 150 274 A H
5852.6 51.65 -64.72 116.37 35.92 35.58 8.32 28.17 150 274 P H
5864 52.62 -55.76 108.38 36.85 35.61 8.32 28.16 150 274 P H
802.11n 5888.2 52.6 -42.9 95.5 36.74 | 3566 | 835 | 28.15 | 150 | 274 | P | H
HT20 5944.6 54.4 -13.9 68.3 38.41 35.73 8.39 28.13 150 274 P H
CH 157 5625.2 53.06 -15.24 68.3 37.92 35.27 8.12 28.25 184 354 P \
5785MHz 5690.2 5265 |-45.42| 98.07 | 3731 | 3537 | 819 | 2822 | 184 | 354 | P | V
5717 52.61 -57.45 110.06 37.24 35.39 8.19 28.21 184 354 P \
5722.4 51.3 -65.07 116.37 35.91 35.41 8.19 28.21 184 354 P \"
* 5785 97.25 - - 81.7 35.49 8.25 28.19 184 354 P \
5785 90.99 - - 75.44 35.49 8.25 28.19 184 354 A \
5852.4 51.68 -65.15 116.83 35.95 35.58 8.32 28.17 184 354 P \"
5871.2 52.57 -53.79| 106.36 36.78 35.63 8.32 28.16 184 354 P \Y%
5921 52.7 -18.55 71.25 36.81 35.68 8.35 28.14 184 354 P \
5935.2 52.8 -15.5 68.3 36.84 35.7 8.39 28.13 184 354 P \
SPORTON INTERNATIONAL INC. Page Number : B6 of B11

TEL : 886-3-327-3456
FAX : 886-3-328-4978




SPORTON LAB.

FCC RF Test Report

Report No. : FR4N1340-04

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 (MHz) |(dBpV/m)| (dB) [(dBpV/m)[(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A){(H/V)
5825 97.6 - - 81.93 35.56 8.29 28.18 150 291 P H
5825 90.09 - - 74.42 35.56 8.29 28.18 150 291 A H
5852 52.54 -65.2 117.74 36.81 35.58 8.32 28.17 150 291 P H
5868 53.13 -54.13 | 107.26 37.36 35.61 8.32 28.16 150 291 P H
5903 52.61 -31.93 84.54 36.75 35.66 8.35 28.15 150 291 P H
5946.2 52.35 |-15.95 68.3 36.36 35.73 8.39 28.13 | 150 [ 291 P | H
H
H
802.11n H
HT20 H
CH 165 5825 97.7 - - 82.03 35.56 8.29 28.18 150 355 P \
5825MHz 5825 91.38 - - 7571 | 3556 | 829 | 2818 | 150 | 355 | A | V
5854 52.16 -61.02 113.18 36.4 35.61 8.32 28.17 150 355 P \Y%
5869.8 51.6 -55.15| 106.75 35.83 35.61 8.32 28.16 150 355 P \
5901.6 52.76 |-32.82| 85.58 36.9 35.66 8.35 28.15 | 150 | 355 PV
5945.4 53.24 |-15.06 68.3 37.25 35.73 8.39 28.13 | 150 | 355 PV
\"
\Y
\Y
\
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR4N1340-04

15E Band 4 5725~5850MHz

WIFI 802.11n HT20 (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 (MHz) |(dBuV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m)| (dB) | (dB) |(cm)|(deg)|(P/A)|(H/V)
11490 49.74 | -24.26 74 2252 | 3919 | 12.60 | 2457 | 150 | 265 | P | H
17235 46.83 |-21.47| 68.30 1255 | 4167 | 1546 | 2285 | 174 | 321 | P | H
802.11n H
HT20 H
CH 149 11490 4784 |-26.16 74 2062 | 3919 | 12.60 | 2457 | 150 | 265 | P | V
5745MHz 17235 49.27 [-19.03| 68.30 1499 | 41.67 | 1546 | 2285 | 174 | 321 | P | V
Vv
Vv
11570 49.32 |-24.68 74 22.02 | 39.24 126 | 2454 | 150 | 198 | P | H
17355 46.96 |-21.34| 683 1229 | 41.86 156 | 2279 | 189 | 185 | P | H
802.11n H
HT20 H
CH 157 11570 49.43 |-24.57 74 2213 | 39.24 126 | 2454 | 150 | 198 | P | V
5785MHz 17355 4712 |-21.18| 683 1245 | 41.86 156 | 2279 | 189 | 185 | P | V
Vv
Vv
11650 49.02 |-24.98 74 2166 | 39.28 126 | 2452 | 150 | 347 | P | H
17475 48.79 |-19.51 68.3 13.74 | 42.05 | 1573 | 2273 | 150 | 360 | P | H
802.11n H
HT20 H
CH 165 11650 50.43 |-23.57 74 23.07 | 39.28 126 | 2452 | 150 | 347 | P | V
5825MHz 17475 4968 |-1862| 68.3 1463 | 42.05 | 1573 | 2273 | 150 | 360 | P | V
Vv
Vv
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR4N1340-04

15E Emission below 1GHz
5GHz WIFI 802.11a

(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 (MHz) |[(dBpV/m)| (dB) [(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
30 30.21 -9.79 40 28.93 26.6 0.75 26.07 | 100 0 P H
100.81 24.21 -19.29 43.5 30.26 18.58 1.14 25.77 - - P H
191.99 2464 |-18.86 43.5 32.77 15.66 1.5 25.29 - - P H
443.22 29.71 -16.29 46 29.36 24.31 2.08 26.04 - - P H
829.28 35.5 -10.5 46 30.82 27.81 2.95 26.08 - - P H
903.97 35.76 |-10.24 46 30.08 28.44 3.08 25.84 - - P H
H
H
H
H
H
5GHz y
802.11a
LE 30.97 35.25 -4.75 40 34.34 26.22 0.75 26.06 | 100 0 P v
79.47 26.54 -13.46 40 36.22 15.2 0.98 25.86 - - P \"
401.51 29.84 |-16.16 46 30.48 23.15 2.03 25.82 - - P v
543.13 30.11 -15.89 46 30.25 23.89 2.35 26.38 - - P v
615.88 32.28 -13.72 46 31.4 24.75 2.56 26.43 - - P \"
868.08 35.27 |[-10.73 46 30.01 28.21 3.02 25.97 - - P v
v
\Y
v
v
\Y
v
1. No other spurious found.
Remark
2. All results are PASS against limit line.
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«auanas. FCC RF Test Report Report No. : FR4N1340-04

Note symbol

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

exceed the level of the fundamental frequency per 15.209(c).

! Test result is over limit line.

P/A Peak or Average

H/V Horizontal or Vertical
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SPORTON LAB.

FCC RF Test Report

Report No. : FR4N1340-04

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

TEL : 886-3-327-3456
FAX : 886-3-328-4978

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 (MHz) |[(dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg) |(P/A)|(H/V)
802.11b 2390 55.45 |-1855| 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 01
2412MHz 2390 43.54 |-10.46 54 42.6 32.22 4.58 35.86 | 103 | 308 A | H
1. Level(dBuV/m) =
Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
2. Over Limit(dB) = Level(dBuV/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(dBuV) — 35.86 (dB)
= 55.45 (dBuV/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(dBuV/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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SPORTON LAB.

FCC RF Test Report

Report No

. : FR4N1340-04

Appendix C. Radiated Spurious Emission Plots

Test Engineer :

Jeff Yao

Temperature :

21~22°C

Relative Humidity :

41~43%

Note symbol

-L Low channel location

-R High channel location

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

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11a CH149 5745MHz

Horizontal

Vertical

No. 3 Building,
the third floor of south,
he River west,

Fengzeyuan warehouse,
NanshanDistrict,

RN LAL. Shenzhen, Guangdong, china
-
97.5 ,‘/
e
P
L
»
=
65.) W}
1 3 MW
s . i hindooton
Peak
RBW:1000.000KHz VBW:3000.000KHz
Detector eal
Project (FR) #P162076
Mode Mode 1
e e

No. 3 Building,
the third Floor of south,
Shahe River west,

Fengzeyuan warehouse,
€,

Tanshanois
oR AR Shenzhen, Guangdong,
bata:3
1soLevel @Buvim) Date: 2016.05.25
FCC PARY 15€_BANDA_N
138 #
e
o —
-
81.3] gl
pZ
659
.
1 e
” o ey
25
103
R RS T 5300
Froatency (iz)
03cHo1-S2
Condtion - FCC PART 15E_BANDA_N 3m HE_ANT(3117)_151017 VERTICAL
REW:1000 000Kz VBY.3000 00BKHz
Detector - Peak
Project (FR) #P162076
Mode Mode 1
IMEI #
Plane Y
G powerssting (defa
over” Ui T/pos
Frea Level Linit Remark
o @V T aB e @0 @ @@ e a
1 sses.so 52561574 6530 .48 .24 5.09 2825 1 s peak
3 emaioe sane a6 742 002 o sl 23 s as peak
S ie s7e s ies2 3037 s 51> o s 45 peak
I Thse sers et ines e e o> s e ¢
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«auanas. FCC RF Test Report

Report No. : FR4N1340-04

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11a CH157 5785MHz - L

Horizontal

Vertical

'SPORTON LAB.

No. 3 Building,
the third floor of south,
Shahe River west,

Shenzhen, Guangdong, china

'SPORTON LAB.

No. 3 Building,
the third floor of south,
Shahe River west,

Shenzhen, Guangdong, china

Data:1

1

Level (4BuVim)

Date: 2016-05.25

138

FCC PART 15E_BANDS_N

Peak

site
Condition
Detector
Project
Mode
IMEI
Plane

F
1 ses
2 sens
Et
i s

0
20
20
0

5630. 5650 567 5690,  5710. 5730 5750, 5770, 5800
Frequency (MHz)

03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL

RBW:1000.000KHz VBVW:3000.000KHz

Peak
(FR) #°162076
#

Y
6M powersetting (default)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Level Limit Line Level Factor Loss Factor Remark
Guv/m b dBuv/m dBw dB/m @8 a8 cm  des

55.15 -13.15 68.30 40.01 35.27 8.12 26.25 150 270 Peak
52.29 -33.22 85.51 37.03 35.34 8.15 28.23 150 270 Peak
5236 -57.20 109.55 36.99 35.39 8.19 25.21 150 270 Peak
52.20 -64.17 116,37 36.81 35.41 8.19 25.21 150 270 Peak

Data:4

Date: 2016-05.25

1

138

‘5600

site
Conition
Detector
Project
Mode
IMEI
Plane

Frea
Tz

5625.00
5673.60
5717.20
721,00

5630, 5650 5670 5690 5710 5730 5750, 5770, 5800
Frequency (MHz)

03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL

RBW:1000.000KHz VBWW:3000.000KHz

Peak
(FR) #°162076
#

Y
6M powersetting (default)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

Guv/m b deuv/m dBw dB/m @8 a8 cm  des

5433 -13.97 68.30 39.19 35.27 8.12 28.25 150 343 Peak
5304 -32.76 85.80 37.78 35.34 8.15 28.23 150 343 Peak
52.04 -55.08 110.12 36.67 35.39 8.19 25.21 150 343 Peak
51.99 -61.19 113,18 36.60 35.41 8.19 25.21 150 343 Peak
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WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11a CH157 5785MHz - R

1 Horizontal Vertical

No. 3 Building, No. 3 Building,

the third floor of south, the third floor of south,
Shahe River west, Shahe River west,
Fengzeyusn warehouse, Fengzeyuan warehouse,

v NanshanDistrict,

Randhanoistric
sporronLas, . sporrontas,
Shenzhen, Goangong, chins Shenshen, Guangiong, chind
Data:3 Dot 6
\ Date 2016.05.25 Date 2016.05.25
"
138 1338 \
975 e 975 [«&\
o3 > o3 [ -
N S
FeC PRRK4SE BANDS N FeC PRRR45E BANDS N
650 / 650
M . l " w Mottt b
Pr a2
25 24
163 163
7 om0 wo mm B w0 wa w00 S =) 70 o s mm B0 e 0 00 S e
Peak Freaency (MHz) Freauency (s}
ste aacHor-Sz ste aacor.Sz
Condtin - FCC PART 15E_BANDS N 3 HF_ANT(3117)_151017 HORIZONTAL Condtin - FCC PART 15E_BANDS N 3m HE_ANT(3117)_151017 VERTICAL
RBW-1000.000kbz VBVR-3000.000KHz RBW-1000.000KHz VBVR 3000 000Kz
Detector - Pesk Detector - Pesk
Project (FR) #P162076 Project (FR) #9162076
Mode Mode 2 Mode
IMEI # IMEI #
Plane v Plane v
6M powerstting (defaut) 6M poerstting (deaut)
Ger’ Limit | Reagintema Cabte preamy A/pos T/pos Guer linit | messintema Cable presmp A/poz T/pos
Frea Level Linie Line Level Factor Lose Factor Renari frea Level Unie Line Level feckor Loss recior Renari
i R R . T e @ ww wm @ ® o ww
1 smo0 5136 Josolae :1 dse 832 217 13 270 pesk 1 sees si7oeeemmss o7 dmse 8.2 2007 150 343 peak
3 Gaaviee a1 gasieses s der B s6ds s 276 emk 3 it 973 Salsaiesvi Jaise mer 3 05 13 43 hesk
S Smsies a0 s 7ol wde e o5 od 1% 270 pesk S Soriae e slerima des e 8oz sde s s peak
I Sl B e e s mos s sed> 1o oo ek : Do am el T Re 2 deas 1o e e
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WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11a CH165 5825MHz

1 Horizontal Vertical

No. 3 Building, No. 3 Building,
the third floor of south, the third floor of south,

Shahe River west, Shahe River west,

Fengzeyusn warehouse, Fengzeyuan warehouse,

NanshanDistrict NanshanDistrict
'SPORTON LAB. , 'SPORTON LAB. ,
Shenzhen, Guangdong, china Shenzhen, Guangdong, china

Data:2 Dataia
gLl @Eum) Date: 2016.05.25 Date: 2016.05.25
E
134 \\ 134 A
. .
o7.5 — 75| .
~
~ { ~
1.3 < 1.3 -
FCC PARRASE_BANDA N FCC PARRASE_BANDA N
659 NM 659
4 'y ,
NMNMW»—M’W sn bbbttt y
325 325
163 163
Peak 750 5780, 5800, 5820 5840, 5860,  5880. 5000  5920. 5850 750 5780, 5800, 5820 5840, 5800  5880. 5800  5920. 5850
Froquency (MHz) Froguency (MHz)
s o3cHot-S2 ste o3cHot-S2
Condiion - FCC PART 16E_BANDA_N 3m HE_ANT(3117)_151017 HORZONTAL Condiion - FCC PART 16E_BANDA_N 3m HE_ ANTG17)_151017 VERTICAL
RBW:1000 000KHz VBW:3000 000Kz RBW:1000 000KHz VBW:3000 00TKHz
Detector - Peak Detector - Peak
Project (FR) #P162076 Project (FR) #9162076
Mode Mode 3 Mode
el # el #
Plane M Plane M
M powerseting (defaut) M powerseting (defaut)
Ovar” Linit | Reashnterna Coble Preamp A/Pos T/pos 7 Snit | Readantenna Cabie Preams Arpos T/pos
Frea Level Linit Line Level Factor Loss Fector Remark Frea Level Limt Line Level Factor Loss Remark
i i v G e e W e w @ e e
1 sssed 5327 5900 112,27 W51 el 832 2607 10 271 peak 1 sesige 5252 g5 1131 3679 s s 22 37 ek
I Smsce s o700 lloss dee e o2 2007 130 271 resk 3 damie sii sre: dee2 e 832 aeas 22 47 ek
S Somalco 3296 4670 So.de 7.1 3.3 .3 286 1% 271 pesk S Seanze 37 a6s sy 263 e e e
I S0 saes 1527 e ;es ge w39 zede 130 271 pemk D Seo hm ass dase 3 o3 s a3 2 347 pemk
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Band 4 5725~5850MHz

WIFI 802.11n HT20 (Band Edge @ 3m)

WIFI

Band 4 5725~5850MHz Band Edge @ 3m

ANT

802.11n HT20 CH149 5745MHz

Horizontal

Vertical

Peak

. 3 Building,
the third floor of south,
Shahe River west,
Fengzeyuan warehouse,
NanshanDistrict,

No. 3 Building,
the third floor of south,
Shal

SPORTONLAB. Shenzhen, Guangdong, china
Data: 1
13gLevel (@Buvim) Date: 2016.05.25
FCC PART 15E_BANDA_N
133 —
e
975 A
/
1.3 ~
s
65.)
4
1
. A ot ory—
325
163
600 5630. 5650 5670, 5690 5710 5730 5750, 5770, 5800
Frequency (MHz)
Site 03CH01-SZ
Condition FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL
RBW:1000.000KHz VBW:3000.000KHz
Detector ecl
Project (FR) #P162076
Mode Mode 4
IMEI #
Plane Y
MCSO powersetting (defaul)
Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
frea Level Linit Line Level Factor Loss Factor Remark.
Wiz GBuV/m @B dBuV/m BV dB/m @ B m  deg
1 5616.00 53.16 -15.14 68.30 38.02 35.27 B8.12 28.25 150 82 Peak
2 ses1.20 53.00 -16.19 69.19 37.77 35.32 8.15 25.24 150 B2 peak
3 5708.60 53.59 -53.95 107.54 38.22 35.39 8.19 28.21 150 82 Peak
4 572040 57.23 -63.70 120.93 41.54 35.41 8.19 28.21 150 82 Peak

‘SPORTON LAB.
Shenzhen, Guangdong, china
Data:3
Date: 20160525
1
FCC PART 15_BAND4 N
138

500

Site
Condition

Detector
Project
Mode
IMEI
Plane
Frea
&
1 ses.ze
2 ses7.e0
3 571240
& snase

5630, 5650 5670, 571 5730, 5750 5770, 5800

ot
Frequency (MHz)
03CH01-SZ

FCC PART 15E_BAND4_N 3m HE_ANT(3117)_151017 VERTICAL
RBW:1000.000KHz VBVW:3000.000KHz

eal
(FR) #P162076
Mode 4

#

Y
MCS0 powersetting (default)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

Guv/m b deav/m dBw/ db/m @8 a8 on  des

53.00 -15.30 68.30 37.85 35.27 8.12 28.25 154 356 Peak
5432 -19.63 73.95 39.08 35.32 8.15 28.23 154 356 Peak
5421 -54.56 108.77 38.54 35.39 8.19 25.21 156 356 Peak
5771 -64.13 121,84 42.32 35.41 8.19 28.21 154 356 Peak
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WIFI Band 4 5725~5850MHz Band Edge @ 3m

ANT 802.11n HT20 CH157 5785MHz - L

1 Horizontal Vertical

No. 3 Building, No. 3 Building,
the third floor of south, the third floor of south,
Shahe River west, Shahe River west,
Fengzeyusn warehouse, Fengzeyuan warehouse,

- i

NanshanDistrict NanshanDistrict
'SPORTON LAB. , 'SPORTON LAB. ,
Shenzhen, Guangdong, china Shenzhen, Guangdong, china
Data:1 Data:4
y3gLevel (@Buvim) Date: 2016.05.25 Date: 2016-05.25
1
FCC PART 15E_BANDS_N FCC PART 15E_BAND4 N
138 / 138
o — I
-
75| A

o

650 VM
1

bt
43, 4.
325 325
16.3 163
Peak 600 5630. 5650 5670, 5690 5710 5730 5750, 5770, 5800 5600 5630. 5650 5670, 5690 5710 5730 5750, 5770, 5800
Frequency (MHz) Frequency (MHz)
Site 03CH01-82 site 03CH01-52
Condition FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL Condition FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL
RBW:1000.000KHz VBW:3000.000KHz RBW:1000.000KHz VBW:3000.000KHz
Detector Peak Detector Peak
Project (FR) #P162076 Project (FR) #P162076
Mode Mode 5 Mode
IMEI # IMEI #
Plane Y Plane Y
MCSO powersetting (default) MCSO powersetting (defalt)
init ReadAntemna Cable Preamp A/Pos T/Pos Uinit ResdAntenna Cable Preamp A/Pos T/Pos
frea Level Linit Line Level Factor Loss Factor Remark Freg Level Limit Line Level Factor Loss Factor Remark
Wz GBu/m OB dBuv/m dBWwV de/m  d8  d8  cm  deg T Mz deuv/m  dB dBuv/m dBuV dB/m 98 d8  cm  deg
1 5625.40 54.64 -13.65 68.30 39.50 35.27 B8.12 28.25 150 274 Peak 1 s625.20 53.06 -15.24 €8.30 37.92 35.27 8.12 28.25 18 354 Peak
2 se70.80 52,42 -31.31 83.73 37.16 35.34 8.15 25.23 150 274 Peak 2 s6%.20 52.65 -45.42 95.07 8115 25122 18 354 peak
3 5705.80 51.7 -55.19 106.93 36.37 35.39 8.19 28.21 150 274 Peak 3 571708 52.61 -57.45 110.96 819 28.21 18 354 Peak
4 5722060 51.57 -65.26 116.83 36.18 35.41 8.1 28.21 150 274 Peak 4 5722.40 51.30 -65.67 116.37 35.91 35.41 B8.19 28.21 184 354 Pesk

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C6 of C15



e 3 FCC RF Test Report Report No. : FR4N1340-04

SPORTON LAB.

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

ANT 802.11n HT20 CH157 5785MHz - R

1 Horizontal Vertical

No. 3 Building, No. 3 Building,

the third floor of south, the third floor of south,
Shahe River west, Shahe River west,
Fengzeyusn warehouse, Fengzeyuan warehouse,

i NanshanDistrict,

NanshanDistrict, 'SPORTON LAB.

SPORTON LAB. Shenzhen, Guangdong, china Shenzhen, Guangdong, china

Data:3 Data6

gLl @Eum) Dote: 2016.05.25 | Dates 2016.05.25

1338 \\ 1338 \\

. .
o7.5 - — 75| .
~
™ . ~
1.3 < 1.3 S
FCC PRRRASE_BANDA N FCC PARRASE_BANDS N
654 650
" oy i M 1 4

4 * 43 Mo 2

225 225

163 163
Peak 750 5780, 5000 5820, 5840 5860 5880 5900, 5920, 5950 750 5780, 5000 5820, 5840 5860 5690 5900, 5920 5950

Freaency (MHz) Freauency (s}
ste a3cHo1SZ ste o3cHo1SZ
Condion - FCC PART 15E_BANDA_N 3m HF_ANT(3H17)_151017 HORZONTAL Condiion - FCC PART 15E_BAND_N 3m HF_ANT(3117)_151017 VERTICAL
RBW: 1000 000KHz VBW:3000 000Ktz RBW:1000 000KHz VBW:3000 000Ktz

Detsctor - Peak Detector - Pesk

Project (FR) #P162076 Project (FR) #9162076

Mode Mode

el # el #

Plane [ Plane v

MCSO poverseting (defau) MCSO powerseting (defau)
lnit  Readantema Cable preamp A/Pos T/pos lnit * Readhntenna Cable Preanmp A/Pos T/Pos
Frea Level Linit Line Level Factor Loss Factor Remark frea Level Uimit Line Level factor Loss Factor Remark

Wz dBuv/m | db dBuv/m  guv de/m a8 @B cm  des Wiz dBuv/m | dB deuv/m | gBuv
5852.40 51.68 -65.15 116.83 35.95 8.32 28.7 184 354 Peak
S871.20 52.57 -53.79 106.36 36.78 832 28.16 184 354 Peak
5921.00 52.70 -15.55 71.25 36.81 5.35 25.14 184 354 Peak
5935.20 52.60 -15.50 68.30 36.84 35.70 8.39 28.13 184 354 Peak

5852.60 51.65 -64.72 116.37
S864.00 52.62 -55.76 108.38 36 X X
5388.20 52.60 -42.90 95.50 36.74 35.66 8.35 26.15 150 274 Peak
5964.50 54.40 -13.9 65.30 38.41 35.73 .39 28.13 150 274 Peak

8.32 28.17 150 274 Peak

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C7of C15



e 3 FCC RF Test Report Report No. : FR4N1340-04

SPORTON LAB.

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

ANT 802.11n HT20 CH165 5825MHz

1 Horizontal Vertical

No. 3 Building, No. 3 Building,

the third floor of south, the third floor of south,

Shahe River west, Shahe River west,
Fengzeyuan warehouse, Fengzey,

NanshanDistrict, 'SPORTON LAB.

SPORTON LAB. Shenzhen, Guangdong, china Shenzhen, Guangdong, china
Data:2 Date: 4
sqLevel@Buvim) Dates 2016.05.25 Date:2016.05.25
"
134 \\ n3g)
N
ors - - o
<, = Y
o - o \
FCC PARRASE_BANDA N FCC PARRASE_BANDA N
a5 o5
i 4 wf"/ Ml
PP I Y RV 4p gtttk '-
325 224
163 103
Peak 750 5780 5800 5820. 5840 5860  5880. 5900 5920. 750 5780 5800 5820. 5840 5860 5880. 5900 5920. 950
Freaquency (Mhz) Froauency (Wiz)
ste acHo1SZ ste o3cHo1SZ
Condiion - FCC PART 15E_BANDA_N 3m HE_ANT(3H17)_151017 HORZONTAL Condion  FCC PART 15E_BANDA_N 3m HE_ANT(3117)_151017 VERTICAL
RBW:1000 000KHz VBW:3000 000Kz RBW:1000 000KHz VBW:3000 00TKHz
Detector - Peak Detector - Peak
Project (FR) #P162076 Project (FR) #P162076
Mode Mode
el # el #
Plane 4 Plane 4
MCSO powerseting (defaul) MCSO powerseting (defaul)
ait " Reashnterna Covle preamp Avpos T/pos var ait  Readhntenna Cable Preamp A/Pos T/pos
Freq Level Linis Line Lovel Factor Lo Factor Remark frea Level Udait Line Level Factor Loss Factor Remark
e G e e aW e m @ e e e G e e W @R m @ e e
1 sE00 525 652011704 3651 358 8.3 2817 150 291 pesk 1 sese0 5216 6102 11318 .40 .61 832 2817 150 385 Pesk
3 Sseaoo s33 saas 1076 i3 deer 33 sede 130 201 pemk 3 Sesoise 310 s5as 10575 doims deer B33 ande 130 395 pesk
3 390300 32,61 319 ealse 3675 36 835 205 130 291 reek S Soelico 3276 3232 3390 6,00 ee B3 20.d 130 33 peok
Dok mR NS el ki RS SB WS B ke Dosmie Suiie &l T R el mad ke Mek

SPORTON INTERNATIONAL INC.
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FAX : 886-3-328-4978 Page Number : C8of C15



«auanas. FCC RF Test Report

Report No. : FR4N1340-04

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

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11a CH149 5745MHz

1 Horizontal

Vertical

'SPORTON LAB.

No. 3 Building,
the third floor of south,

NanshanDistrict,
Shenzhen, Guangdong, china

No. 3 Building,
the third floor of south,
E

Data: 13
Level (4BuVim)

Date: 20160525

w |

Peak

]FLIU].IJT,J SIS 18y S

FCC PART 156 BANDA_N
L

FCC PARTISE (AVG)|

000 4000.6000.8000. _ 12000.

st worotsz
Avg Condtion
. Peak
Project (FR) #P162076
Mo Mode 1
IMEI #
4
&M powersting (deaut)
Grer” init
freq Leved Limie Line

1 114%.00 50.87 23.13 74.00
2 1723500 48.08 -20.22 68.30

16000, 20000. 24000 28000 32000. 36000 40000
Frequency (MHz)

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL

ReadAntenna Cable Preamp A/Pos T/Pos
Level Factor  Loss Factor Remark

@w de/m @8 @8 e des

23.65 3919 12.60 24.57 185 265 Peak
13080 41.67 15.46 22.85 174 321 Peak

SO AL, Shenzhen, Guangdong, china
Data: 14
Date: 2016.05.25
'
1133
a7
w1
e FCEC PART 15¢ BANDA_N|

L' gy 8y 1 B

650
FCC PART15E (AVG)

I Nt N (| Vo)
e 2
525
163

Site 03CH01-SZ
Condtion FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL
Detector Pea
Project (FR) #°162076
Modk Mode 1
IMEI #
Plane Y
6M powersetting (defaul)
Over Limit RedAntenna Cable Preamp A/Pos T/Pos

Freg Level Limit Line Level Factor Loss Factor Remark.

Wiz dBuv/m B dBuv/m BV dB/m @B @B cm  des
1 114%.00 49.15 -24.85 74.00 21.93 39.13 12.60 24.57 145 265 Peak

000 4000.5000. 8000

17235100 45.66 -22.64 68.30 11.38 41.67 15.46 22.85 174 321 Peak

12000, 16000.  20000. 24000 28000,  32000. 36000 40000
Frequency (MHz)

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978

Page Number : C9 of C15



SPORTON LAB.

FCC RF Test Report

Report No. : FR4N1340-04

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11a CH157 5785MHz

Horizontal

Vertical

Peak

No. 3 Building,
the third floor of south,
Shahe River west,

No. 3 Building,
the third floor of south,
Shahe River west,

SPORTONLAB. Shenzhen, Guangdong, china
Data: 15
13oLevel (@Buvim) Date: 2016.05.25
134
a5
w1
e FCEC PART 15¢, BANDA_N|
LLL LU _
65
Y O P 1 L FCC PART15E (AVG) |
488 2
325
163

Av
Detector
Project
Mode
IMEI
R
Do

000 4000.6000.8000. 12000, 16000 20000 24000. 28000 32000. 36000 40000

Frequency (MHz)
03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL
Peal

(FR) #P162076

#

Y
6M powersetting (defaul)

ver Limit = ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

@u/m b dbuv/m dBw db/m @8 a8 cm  deg

48.79 25.21 74.00 21.49 39.24 12.60 24.58 150 198 Peak
47.07 21123 68.30 12.40 41.86 15.60 22.79 189 185 Peak

SPORTON LAB. Shenzhen, Guangdong, china
Data: 16
Date: 2016.05.25
1
133
a7
a1
e FCE PART 15¢, BAND_N|

(LT g S D S S 1 o

650
FCC PART15E (AVG)

1t O [ vo)|
pr 2
525
163

site
Conition
Detector
Project
Mode
IMEI
Plane
Frea
3
1 s
2 1350

000 4000.6000.8000.  12000. 16000 20000 24000. 28000 32000 36000 40000

Frequency (MHz)
03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL
Peal

(FR) #°162076

#

Y

6M powersetting (default)

ver Li ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark
@uv/m B aBuv/m B db/m @8 a8 cm  deg

49.95 24.05 74.00 22.65 39.24 12.60 24.5¢ 150 198 Peak
45181 22145 68.30 11.14 41.86 15.60 22.79 189 185 Peak

SPORTON INTERNATIONAL INC.

TEL
FAX

886-3-327-3456
886-3-328-4978

Page Number : C10 of C15




«auanas. FCC RF Test Report

Report No. : FR4N1340-04

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11a CH165 5825MHz

Horizontal

Vertical

'SPORTON LAB.

No. 3 Building,
the third floor of south,
Shahe.

Shenzhen, Guangdong, china

No. 3 Building,

the third floor of south,
Shahe River west,
Fengzeyuan warehouse,
NanshanDistrict,

Data: 13

Date: 2016-05.25

138

Peak

WLIU].IFT,J 3y 8 Oy S D

FCC PART 156 BANDA_N
L

FCC PARTISE (AVG)|

000 4000.6000.8000. 12000, 16000 20000 24000. 28000 32000, 36000 40000

Frscuency (Wiz)
st wcrorsz
Avg Condion - FCC PART 15E_BANDA_N 3m HE_ANT(3117)_151017 HORIZONTAL
- Detector Peal
Project (FR) #P162076
Mode
IMEI #
Plane Y
oM powersting (deaut)
Grer” imit Readinterna e pream A/pas T/pos
Freq Leved Linit Line Level Factor Loss Factor Rearic
T Wz dBuV/m  dB deuv/m dBuV dB/m  d8  dB  cm  deg

1 1ese.c0 47.27
2 17475.00 4511 -20.15 68.30 13.06 42.05 15.73 2273 150 360 Peak

26.73 76.00 19.91 39.28 12.60 24.52 150 347 Peak

SPORTON LAB. Shenzhen, Guangdong, china
Data: 14
Date: 2016.05.25
1
1134
a7
813
e FCC PART 156, BANDA_N|]
(LT g D S S Y B
65
FCC PART15E (AVG)
I A N O [ ve)|
488 1
525
163
000 4000,6000.9000. 12000, 16000. 70000 74000 23000, 32000, 36000 40000
Froquency (WH2)
ste 03CHO1SZ
Condition FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL
Detector Peal
Project (FR) #°162076
Mode
IMEI #
Plane Y
6 powersetting (defaut)
Ouer” Limit  Reagantenna Cable Presm A/pos T/Pos
freq Level Limit Line Level Factor Loss Factor Remark
T @ewv/n @6 d/m @ dm @ @ en  dm
1 11650.00 45.44 -25.55 74.00 21.06 39.28 12.60 24.52 150 347 pesk
2 7500 405 15.15 68.30 la.le 4205 1573 2273 1% 360 pesk

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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«auanas. FCC RF Test Report

Report No.

: FR4AN1340-04

Band 4 5725~5850MHz

WIFI 802.11n HT20 (Harmonic @ 3m)

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11n HT20 CH149 5745MHz

Horizontal

Vertical

No. 3 Building,

the third floor of south,
Shahe River west,
Fengzeyusn warehouse,
NanshanDistrict,

Peak

SPORTON LAB. Shenzhen, Guangdong, china
Data: 13
13oLevel (@Buvim) Date: 2016.05.25
134
a5
813
e FCEC PART 15¢, BANDA_N|
L g g Sy 1y S S L
65
FCC PART15E (AVG)
I S N - va)|
4 2
325
163

Avg.

000 4000.6000.8000. 12000 16000 20000 24000. 28000 32000. 36000 40000

Frequency (MHz)
03CHO1-S2
FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL
Peak
(FR) #P162076
Mode 4
#

Y
MCSO powersetting (default)
Uimit ReadAntenna Cable Preamp A/Pos T/Pos

Freq Level Limit Line Level Factor Loss Factor Remark

Az dBuv/m | db dBuv/m GV db/m a8 @B cm  deg

1 114%.00 43.72 24.26 74.00 22.52 39.13 12.60 24.57 150 265 Peak
2 17235.00 46.83 -21.47 68.30 12.55 41.67 15.46 22.85 174 321 Peak

No. 3 Building,

the third floor of south,
Sh

he River west,
Fengzeyuan warehouse,
NanshanDistrict,

SPORTON LAB. Shenzhen, Guangdong, china
Data: 14
Date: 2016.05.25
1
133
a7
a1
e FCE PART 15¢, BAND_N|
(LT g ) S O R O 1[I
650
FCC PART15E (AVG)
I At ) [ _ Vo)
488 1
525
163
32000 36000, 40000

site
Conition
Detector

Project

IME!
Plane

000 4000.6000.8000. 12000 16000. 20000 24000. 28000,

Frequency (MHz)

03CHO1-S2
FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL

Peal
(FR) #°162076

#

Y

MCSO powersetting (default)

Uinit ReadAntenna Cable Preamp A/Pos
Freq Level Limit Line Level Factor Loss Factor

Wiz dBuv/m | db dBuv/m gV de/m @8 @B em

1 1149

.00 47.34 -26.16 74.00 20.62 39.19 12.60 24.57 150

2 1723500 49.27 -19.03 68.30 14.99 41.67 15.46 22.85 174

Remark

265 Peak
321 peak

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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«auanas. FCC RF Test Report

Report No. : FR4N1340-04

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11n HT20 CH157 5785MHz

Horizontal

Vertical

No. 3 Building,
the third floor of south,
Shahe River west,

No. 3 Building,
the third floor of south,
Shahe River west,

Peak

SPORTON LAB. Shenzhen, Guangdong, china
Data: 15
13oLevel (@Buvim) Date: 2016.05.25
134
a5
w1
e FCEC PART 15¢, BANDA_N|
L g g Sy S O [ S B
65
FCC PART15E (AVG)
B e e i e e e 8 [ vo)|
4
325
163

Av
Detector
Project
Mode
IMEI
R
Do

000 4000.6000.8000. 12000, 16000 20000 24000. 28000 32000. 36000 40000

Frequency (MHz)
03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL
Peal

(FR) #P162076

#

Y
MCSO powersetting (default)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

@u/m b dbuv/m dBw db/m @8 a8 cm  deg

49.32 24.65 74.00 22.02 39.24 12.60 24.58 150 198 Peak
46195 21134 68.30 12.29 41.86 15.60 22.79 189 185 Peak

SPORTON LAB. Shenzhen, Guangdong, china
Data: 16
Date: 2016.05.25
1
133
a7
a1
e FCE PART 15¢, BAND_N|
(LT g S D S S 1 o
650
FCC PART15E (AVG)
o e e ] B e O [ vo)|
e
525
163
00 4000,6000.8000, 72000, 16000, 70000, 24000, 78000, 32000, 36000 40000

site
Conition
Detector
Project
Mode
IMEI
Plane
Frea
3
1 s
2 1350

x
Frequency (MHz)

03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL

Peal

(FR) #°162076

#

Y
MCSO powersetting (default)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

@uv/m B aBuv/m B db/m @8 a8 cm  deg

49.43 24.57 74.00 22.13 39.24 12.60 24.5¢ 150 198 Peak
47112 21118 68.30 12.45 41.86 15.60 22.79 189 185 Peak

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB.

FCC RF Test Report

Report No. : FR4N1340-04

WIFI

Band 4 5725~5850MHz Harmonic @ 3m

ANT

802.11n HT20 CH165 5825MHz

Horizontal

Vertical

Peak

No. 3 Building,
the third floor of south,
Shahe River west,

SrORTONtAR. Shenzhen, Guangdong, china
Data: 13
13gLevel (@Buvim) Date: 2016.05.25
134
975
w1
J . FCC PART 15€_BAND4_N
Ll AL |
65.)
1 O T N i [ FCC PART1SE (AVG)|
2
33
325
16.3

Avg.

Detector

Project
Mode
IMEI
Plane
Freq
o
1 116s0.00
2 147500

000 4000.6000.8000. 12000, 16000 20000 24000. 28000 32000, 36000 40000

Frequency (MHz)
03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 HORIZONTAL
Peal

(FR) #P162076

#

Y
MCSO powersetting (default)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

@u/m b dbuv/m dBw db/m @8 a8 cm  deg

49.02 24.95 73.00 21.65 39.28 12.60 24.52 150 347 Peak
48179 19151 68.30 13.74 42.05 15.73 22.73 150 360 Peak

No. 3 Building,
the third floor of south,
Shahe River west,

SPORTON LAB. Shenzhen, Guangdong, china
Data: 14
Date: 2016.05.25
1
133
a7
a1
e FCE PART 15¢, BAND_N|

(LT g S D S S 1 o

650
FCC PART15E (AVG)

1 S T [ vo)|
e
525
163

Site
Condition

Detector
Project
Mode
IMEI
Plane
Frea
3
1 nese.co
2 147500

000 4000.6000.8000. 12000, 16000 20000 24000. 28000 32000 36000 40000

Frequency (MHz)
03CHO1-S2

FCC PART 15E_BAND4_N 3m HF_ANT(3117)_151017 VERTICAL
Peal

(FR) #°162076

#

Y
MCSO powersetting (default)

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos
Level Limit Line Level Factor Loss Factor Remark

@uv/m B aBuv/m B db/m @8 a8 cm  deg

50.43 -23.57 74.00 23.07 39.28 12.60 26.52 150 347 Peak
49068 -15.62 68.30 1a.63 42.05 15.73 22.73 150 360 Peak

SPORTON INTERNATIONAL INC.

TEL
FAX

886-3-327-3456
886-3-328-4978
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«auanas. FCC RF Test Report

Report No. : FR4N1340-04

Emission below 1GHz
5GHz WIFI 802.11a
(LF @ 3m)

WIFI

5GHz 5725~5850MHz

ANT

802.11n HT20 LF

Horizontal

Vertical

QP/
Peak

No. 3 Building,
the third floor of south,
Shahe River west,

'SPORTON LAB.

No. 3 Building,
the third floor of south,
Shahe River west,

Shenzhen, Guangdong, china

Date: 2016-05.25

FCC PART 156 BAND4_N

5

il

5

WMMTWM
000

500,
Frequency (MHz)

03CHO1-S2

"
0. 700 800 800,

FCC PART 15E_BAND4_N 3m LF_ANT(23188)6_15101 VERTICAL

Peal

(FR) #°162076

#

Y

6M powersetting (default)
over Limi

ReadAntenna Cable Preamp
Level Limit Line Level Factor Loss Factor

3836 26.22
36.22 15.20
0.48 23.15

RCHIOHEAS. Shenzhen, Guangdong, china
oaart a2
Lovel oim) oat: 20160525
nd 704
a0 a0
e kT 158 BANDA
509 509
Py ! sog—!
30.0) 4 e 30.0) 3
2 3 2 o W
il o
m\ ol oty it
109 109
I S e Ty T
Frocuancy ()
ste wscronsz ste
Gomdition PG PART 152_BANDS_I I LF_ANTIZH1805 16101 HORZONTAL Condition
Dot -Pos Derctor
Project (FR) #P162076 Project
Mode M Mode
IMEI # IMEI
Pine 4 Pine
Ap———
oer? e engantenna covte preamo arpos T/ros
(OO e S s e b e rrea
L 000 w01 075 s e e 075 2007 .
Do mE R 8% nn e R Ry H
Domnommank gn e oen annn 3
PO e I S A Do
Comm LR el nE v e omR
HE e S bR S -

0
0

00

00 30.25 23.89
o0 3120 24.75
0 30.01

ArPos T/Pos
Remark

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978
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SPORTON LAB. FCC RF TeSt Report Report No. : FR4N1340-04

Appendix D. Duty Cycle Plots

Antenna Band Duty Cycle(%) T(us) 1/T(kHz) | VBW Setting
1 802.11a 97.96 1440.00 0.69 1kHz
1 5GHz 802.11n HT20 97.66 1336.00 0.75 1kHz
802.11a
T b ettt Rt i, sl b

-

-70

Center 5.745 GHz 500 ns/

Date: 10.MAY.2016 23:08:39
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scomron 1as.  FCC RF Test Report

Report No. : FR4N1340-04

802.11n HT20

RBW 10 MHz
*«VBW 10 MHz

. e
T bt it Aty s fegp i
Center 5.745 GHz 400 us/
Date: 10.MAY.2016 23:15:09
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SPORTON LAB. FCC Test Repot‘t Report No. : FR4N1340-04

Appendix E. Setup Photographs

<Radiated Emission>
Y Plane
LF
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