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«auanas.  FCC RF Test Report

Report No. : FR652049C

SUMMARY OF TEST RESULT

Report
FCC Rule Description Limit Result Remark
Section
3.1 15.247(a)(2) 6dB Bandwidth > 0.5MHz Pass -
3.1 - 99% Bandwidth - Pass -
3.2 15.247(b) Power Output Measurement <30dBm Pass -
3.3 15.247(e) Power Spectral Density <8dBm/3kHz | Pass -
Conducted Band Edges Pass -
3.4 15.247(d) < 30dBc
Conducted Spurious Emission Pass -
Radiated Band Edges and 15.209(a) & Under limit
3.5 15.247(d) Pass 0.30 dB at
Radiated Spurious Emission 15.247(d) 2390.000 MHz
Under limit
3.6 15.207 AC Conducted Emission 15.207(a) Pass 4.70 dB at
0.550 MHz
15.203 & .
3.7 15.247(b) Antenna Requirement N/A Pass -
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Report No. : FR652049C

1 General Description
1.1 Applicant

Ignition Design Labs (US) LLC

5F-2., No.158, Sec.2, Gongdao 5th Rd., Hsinchu City 30070, Taiwan

1.2 Manufacturer

Ignition Design Labs (US) LLC

5F-2., No.158, Sec.2, Gongdao 5th Rd., Hsinchu City 30070, Taiwan

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment Advanced Wireless Router
Brand Name Ignition Design Labs
Model Name Portal

Marketing Name Portal

FCCID 2AFZUSAP102

EUT supports Radios application

WLAN 11a/b/g/n HT20/HT40
WLAN 11ac VHT20/VHT40/VHT80
Bluetooth v4.1 EDR/LE

HW Version v1.0
SW Version v1.0
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.

1.4 Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

802.11b/g/n : 2412 MHz ~ 2462 MHz

Maximum (Average) Output Power to
Antenna

802.11b : 15.87 dBm (0.0386 W)
802.11g : 22.15 dBm (0.1641 W)
802.11n HT20 : 22.17 dBm (0.1648 W)
802.11n HT40 : 16.99 dBm (0.0500 W)

99% Occupied Bandwidth

802.11b : 16.70MHz
802.11g : 32.25MHz
802.11n HT20 : 32.70MHz
802.11n HT40 : 36.20MHz

Antenna Type

802.11b/g/n : PCB Antenna type with gain 2.73 dBi

Type of Modulation

802.11b : DSSS (DBPSK/ DQPSK / CCK)
802.11g/n : OFDM (BPSK / QPSK/ 16QAM / 64QAM)
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1.5 Modification of EUT

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

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.
THO2-HY CO05-HY

Test Site No.

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

Test Site SPORTON INTERNATIONAL INC.

No.58, Aly. 75, Ln. 564, Wenhua 3rd Rd. Guishan Dist,
Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site Location

Sporton Site No.
03CH10-HY

Test Site No.

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

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 C §15.247
¢ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05

¢ ANSI C63.10-2013

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

during the test.
2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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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: conducted
emission (150 kHz to 30 MHz) and 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 (X plane) were recorded in this report.

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 2.2.

2.1 Carrier Frequency Channel

Freq. Freq.
Fr ncy Ban hannel hannel
equency Band Channe (MH2) Channe (MH2)
1 2412 7 2442
2 2417 8 2447
3 2422 9 2452
2400-2483.5 MHz
4 2427 10 2457
5 2432 11 2462
6 2437 - -
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SPORTON LAB.

2.2 Test Mode

Final test mode of conducted test items and radiated spurious emissions are considering the
modulation and worse data rates as below table.

<2.4GHz>
Modulation Data Rate
802.11b 1 Mbps
802.11¢g 6 Mbps
802.11n HT20 MCSO0
802.11n HT40 MCSO0
Test Cases
AC Conducted | Mode 1 : WLAN (2.4GHz) Link 802.11n HT20 MCSO + Bluetooth Link + WAN Link + LAN Link + USB
Emission Link + Adapter 1
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2.3 Connection Diagram of Test System

<WLAN Tx Mode>

120WaciEiHz
EUT
(Adapter)

L]

EUT
<AC Conducted Emission Mode>
1200V ac/E0Hz
EUT
Adapter) .
¢ |__p_| ! Smartbits
LI53H Flash Drive RJ-45 Load Motebook
EUT Motebook
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2.4 Support Unit used in test configuration and system

Item |Equipment Trade Name |Model Name|FCC ID Data Cable Power Cord
AC I/P:
Unshielded, 1.2 m
1. [Notebook DELL P20G FCC DoC N/A
DC O/P:
Shielded, 1.8 m
AC I/P:
FCC DoC/
Latitude Unshielded, 1.2 m
2. |Notebook DELL Contains FCC ID:|N/A
E6320 DC O/P:
QDS-BRCM1054
Shielded, 1.8 m
3. |USB Flash Drive |Transcend JetFlash 700 |[FCC DoC N/A N/A
4. |Smartbits Spirent SMB600B  [N/A Shielded, 1.5m Unshielded, 1.5m

2.5 EUT Operation Test Setup

For WLAN function, programmed RF utility, “Putty.exe” installed in the notebook make the EUT provide
functions like channel selection and power level for continuous transmitting and receiving signals.

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).
=42 +10=14.2 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1 Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

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 Publication No. 558074 DTS D01 Meas. Guidance v03r05.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.
Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5.  For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) =
1MHz and set the Video bandwidth (VBW) = 3MHz.

6. Measure and record the results in the test report.

3.1.4 Test Setup

Spectrum Analyzer EUT
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3.1.5 Test Result of 6dB and 99% Occupied Bandwidth

Please refer to Appendix A of this test report.

Minimum 6dB Bandwidth Maximum 99% Occupied Bandwidth

== |. vl .k | ool .n[nn Wlﬂu_j il i == |, '
N wﬂﬁﬁ‘ e

Date: 6.JUL.2016 03:53:59 Date: 6.JUL.2016 05:02:55

Note : The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Average Output Power Measurement
3.2.1 Limit of Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for average output power is
30dBm. If transmitting Antenna of directional gain greater than 6dBi are used the average output
power from the intentional radiator shall be reduced below the above stated value by the amount in
dB that the directional gain of the Antenna exceeds 6 dBi. In case of point-to-point operation, the limit

has to be reduced by 1dB for every 3dB that the directional gain of the Antenna exceeds 6dBi.

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 the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas.
Guidance v03r05 section 9.2.3.1 Method AVGPM

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

4.  Measure the conducted output power and record the results in the test report.

3.24 Test Setup

=

[

Power Meter Attenuator EUT

3.2.5 Test Result of Peak Output Power

Please refer to Appendix A of this test report.
3.2.6 Test Result of Average output Power

Please refer to Appendix A of this test report.
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3.3 Power Spectral Density Measurement

3.3.1 Limit of Power Spectral Density

The power spectral density shall not be greater than 8dBm in any 3kHz band at any time interval of

continuous transmission.

3.3.2 Measuring Instruments

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

3.3.3 Test Procedures

1.

The testing follows Measurement Procedure 10.5 Method AVGPSD-2 of FCC KDB Publication
No. 558074 D01 DTS Meas. Guidance v03r05.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 10 kHz.
Video bandwidth VBW = 30 kHz In order to make an accurate measurement, set the spanto 1.5
times DTS Channel Bandwidth. (6dB BW).

Number of points in sweep = 2 Span / RBW. (This ensures that bin-to-bin spacing is < RBW/2,
so that narrowband signals are not lost between frequency bins).

Detector = RMS, Sweep time = auto couple.

Trace average at least 100 traces in power averaging mode.

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.

Measure and record the results in the test report.

3.3.4 Test Setup

Spectrum Analyzer EUT
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3.3.5 Test Result of Power Spectral Density

Please refer to Appendix A of this test report.

Worst Case Power Density (dBm/3kHz)
Spectrum [ua
Ref Level 30.00 dBm Offset 23.30 dB & RBW 10 kHz
o Att 20de  SWT 30 ms @ VBW 30 kHz Mode Sweep
SGL Count 100/100
@ 1Rm AvgPwr
M1[1] 5.68 dBm)|
2.438311590 GHz|
20 dBm
10 dBm:
0 dem =]
=y 5riiBi o ax A ARARAAARAARAANN MAIKM AAAARANA KA )
[\N\N \{VVV yyvyyveveveey AARARSSARRARA €A AiY
-20 di 1\"
AVAVWAVY VA
-30 dBm
-40d
-50 dBm
-60 dBm
CF 2.437 GHz 30000 pts Span 22.95 MHz
L JT J (O]
Date: 6.JUL.2016 05:34:39
SPORTON INTERNATIONAL INC. Page Number : 16 of 40
TEL : 886-3-327-3456 Report Issued Date : Jul. 14,2016
FAX : 886-3-328-4978 Report Version : Rev. 01
FCC ID : 2AFZUSAP102

Report Template No.: BU5-FR15CWL Version 1.3



SPORTON LAB.

FCC RF Test Report Report No. : FR652049C

3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1

3.4.2

3.4.3

Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the

non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement and radiated emissions which fall in the restricted bands, as

defined in Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a).

Measuring Instruments

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

Test Procedures

1.
2.

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Set RBW = 100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

Measure and record the results in the test report.

The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.

3.44 Test Setup

le )

Spectrum Analyzer EUT
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3.4.5 Test Result of Conducted Band Edges and Spurious Emission

Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : (51~54%
Test Channel : |01 Test Engineer : Derek Hsu
WLAN 802.11b Channel 01
100kHz PSD reference Level Low Channel Plot
% Ref 20 dBm ES 2 B : @ Re 20 dBm a 1B
N L‘[{ I, & | ¢

S

!

ﬁ

B3
nue

ik S e o 1“&
s Wi edaly

Date: 6.JUL.2016 04:03:23 Date: 6.JUL.2016 04:03:42
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
I
= | =
Lot Lt it I e
kst el ool " r N forall \v‘;&“‘“ b A 'J“ it T.mulu Lk T
Date: 6.JUL.2016 04:03:58 Date: 6.JUL.2016 04:04:06
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Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : |51~54%
Test Channel : |06 Test Engineer : Derek Hsu

WLAN 802.11b Channel 06

100kHz PSD reference Level

A

N L.‘ (lwm[ s ;«ML . t

Date: 6.JUL.2016 03:54:16

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

M‘ Ir ! K: & Jusdls potd 1 o \ﬁxﬁ_x .m
# @ i R itk

Date: 6.JUL.2016 03:54:27

=

Date: 6.JUL.2016 03:54:35

fek 4l

il
L lad
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Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
Test Channel : |11 Test Engineer : Derek Hsu

WLAN 802.11b Channel 11
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SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11¢g Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : |51~54%
Test Channel : |01 Test Engineer : Derek Hsu
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«auanas.  FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11¢g

Temperature : 21~25C

Test Band : 2.4GHz Mid

Relative Humidity : |51~54%

Test Channel : |06

Test Engineer : Derek Hsu

WLAN 802.11g Channel 06

100kHz PSD reference Level

A

Date: 6.JUL.2016 04:28:13
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Spurious Emission 2GHz~25GHz
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FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11¢g Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
Test Channel : |11 Test Engineer : Derek Hsu

WLAN 802.11g Channel 11

100kHz PSD reference Level
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Test Mode : 802.11n HT20
Test Band : 2.4GHz Low
Test Channel : |01

Temperature : 21~25C

Relative Humidity : |51~54%

Test Engineer : Derek Hsu

WLAN 802.11n HT20 Channel 01
100kHz PSD reference Level

Low Channel Plot
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«auanas.  FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz Mid

Relative Humidity : |51~54%

Test Channel : |06

Test Engineer : Derek Hsu

WLAN 802.11n HT20 Channel 06

100kHz PSD reference Level
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Report No. : FR652049C

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : |51~54%

Test Channel : |11

Test Engineer : Derek Hsu

WLAN 802.11n HT20 Channel 11

100kHz PSD reference Level

High Channel Plot
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FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : |51~54%
Test Channel : |03 Test Engineer : Derek Hsu

WLAN 802.11n HT40 Channel 03
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SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : |51~54%
Test Channel : |06 Test Engineer : Derek Hsu
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FCC RF Test Report

Report No. : FR652049C

Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
Test Channel : |09 Test Engineer : Derek Hsu

WLAN 802.11n HT40 Channel 09

100kHz PSD reference Level

High Channel Plot
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«auanas.  FCC RF Test Report Report No. : FR652049C

3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1 Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall
be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the FCC section 15.209 limits as below.

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

3.5.2 Measuring Instruments

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

FCC RF Test Report Report No. : FR652049C

3.5.3 Test Procedures

1.

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v03r05.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from 0 degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. 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.

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

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For measurement below 1GHz, If the emission level of the EUT measured by the peak detector
is 3 dB lower than the applicable limit, the peak emission level will be reported. Otherwise, the
emission measurement will be repeated using the quasi-peak detector and reported.

7. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold;
(3) Set RBW =1 MHz, VBW= 3MHz for f > 1 GHz for peak measurement.
For average measurement:
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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«auanas.  FCC RF Test Report Report No. : FR652049C

3.54 Test Setup

For radiated emissions below 30MHz

' : RX Antenna
- 3m |

EUT

Metal Full Soldered Ground Plane

..

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz
RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

[

Spectrum Analyzer [ Receiver
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For radiated emissions above 1GHz

RX Antenna
. 7P I Y O
"/
Ant. feed
point DE =
1-4m
""" 1 ) :
f |
1.5m |
'
= IR, 2
Metal Full Soldered Ground Plane
o

Spectrum Analyzer / Receiver

3.5.5 Test Results of Radiated Spurious Emissions (9kHz ~ 30MHz)

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.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.5.7 Duty Cycle

Please refer to Appendix D.

3.5.8 Test Result of Radiated Spurious Emission (30MHz ~ 10" Harmonic)
Please refer to Appendix B and C.
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3.6 AC Conducted Emission Measurement
3.6.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies
within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2 Measuring Instruments

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

3.6.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it was kept at

least 80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF bandwidth =

9kHz) with Maximum Hold Mode.
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3.6.4 Test Setup

| s b S g R T o e o e S R g e e e e S G e e R g R e |
I |
|
I Rear of EUT to be flushed !
I with rear of table top I
I 1
| I
| |
I we EUT I
: - - [ | l 80 cmi to
| Receiver I ground
I 500) RF Cable Blcm | | plane
| :
|
| |/ 2 i
| .. ]
I AC :
I AMH |
l (LISH) I
L |
| - - | ”
| - | -~
I r - Bonded to horizontal l - s
d pl P
. - . SR i
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
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3.6.5 Test Result of AC Conducted Emission

Test Mode : Mode 1 Temperature : 22~23C
Test Engineer : |Arthur Hsieh Relative Humidity : |50~51%
Test Voltage : |120Vac/ 60Hz Phase : Line
. WLAN (2.4GHz) Link 802.11n HT20 MCSO + Bluetooth Link + WAN Link + LAN
Function Type : | )
Link + USB Link + Adapter 1
100y
90
a0
70
. \ CISPR22-QP Limit at Main Ports
R |
L e Nl
®
- 40
& *e
30 ¢
20
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 8 8 10M 20 30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) | (dB) | (dBuV)
0.150000 54.9 Off L1 19.6 11.1 66.0
0.182000 51.0 Off L1 19.6 13.4 64.4
0.230000 47.7 Off L1 19.6 14.7 62.4
0.318000 44.3 Off L1 19.6 15.5 59.8
0.550000 47.6 Off L1 19.6 8.4 56.0
0.646000 33.9 Off L1 19.6 22.1 56.0
2.046000 30.0 Off L1 19.6 26.0 56.0
13.926000 35.4 Off L1 20.3 24.6 60.0
19.462000 38.5 Off L1 20.7 21.5 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBuv) (dB) (dB) | (dBuV)
0.150000 46.5 Off L1 19.6 9.5 56.0
0.182000 43.5 Off L1 19.6 10.9 54.4
0.230000 35.3 Off L1 19.6 17.1 52.4
0.318000 33.7 Off L1 19.6 16.1 49.8
0.550000 41.2 Off L1 19.6 4.8 46.0
0.646000 22.6 Off L1 19.6 23.4 46.0
2.046000 231 Off L1 19.6 22.9 46.0
13.926000 29.8 Off L1 20.3 20.2 50.0
19.462000 33.8 Off L1 20.7 16.2 50.0
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Test Mode : Mode 1 Temperature : 22~23C
Test Engineer : |Arthur Hsieh Relative Humidity : {50~51%
Test Voltage : |120Vac / 60Hz Phase : Neutral
. WLAN (2.4GHz) Link 802.11n HT20 MCSO + Bluetooth Link + WAN Link + LAN
Function Type : | ]
Link + USB Link + Adapter 1
100r
90 -
801
701
80 \ CISPR22-QP Limit at Main Ports
> |
% sok ¥ & ;
TJ -
: ¢
@ =
= * 0
¢
30 L 4
201
101
150k 300 400500 800 1M 2M  3M 4MSM 6 8 10M 20M  30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) | (dB) | (dBuV)
0.150000 56.5 Off N 19.6 9.5 66.0
0.182000 52.6 Off N 19.6 11.8 64.4
0.342000 43.9 Off N 19.6 15.3 59.2
0.550000 48.7 Off N 19.6 7.3 56.0
0.942000 33.8 Off N 19.6 22.2 56.0
2.510000 29.7 Off N 19.7 26.3 56.0
13.974000 37.8 Off N 20.4 22.2 60.0
18.878000 37.9 Off N 20.7 221 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) | (dB) | (dBuV)
0.150000 47.7 Off N 19.6 8.3 56.0
0.182000 44.9 Off N 19.6 9.5 54.4
0.342000 38.5 Off N 19.6 10.7 49.2
0.550000 41.3 Off N 19.6 4.7 46.0
0.942000 26.6 Off N 19.6 19.4 46.0
2.510000 22.5 Off N 19.7 23.5 46.0
13.974000 33.3 Off N 20.4 16.7 50.0
18.878000 32.5 Off N 20.7 17.5 50.0
SPORTON INTERNATIONAL INC. Page Number 1 37 of 40
TEL : 886-3-327-3456 Report Issued Date : Jul. 14,2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : 2AFZUSAP102 Report Template No.: BU5-FR15CWL Version 1.3



«auanas.  FCC RF Test Report Report No. : FR652049C

3.7 Antenna Requirements
3.7.1 Standard Applicable

If directional gain of transmitting antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. For the fixed point-to-point operation, the power
shall be reduced by one dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi. The
use of a permanently attached antenna or of an antenna that uses a unique coupling to the intentional

radiator shall be considered sufficient to comply with the FCC rule.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.7.3 Antenna Gain

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

peak output power limit.

SPORTON INTERNATIONAL INC. Page Number : 38 of 40
TEL : 886-3-327-3456 Report Issued Date : Jul. 14,2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : 2AFZUSAP102 Report Template No.: BU5-FR15CWL Version 1.3



SPORTON LAB.
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Report No. : FR652049C

4 List of Measuring Equipment

Instrument Manufacturer | Model No. | Serial No. |Characteristics Cal:;);ta:ion Test Date Due Date Remark
Power Meter Anritsu ML2495A | 1132003 300MH§~4OGH Aug. 12, 2015 J‘ijllj|.()§%!220(1166~ Aug. 11, 2016 (CTOJS;_C::
Power Sensor Anritsu MA2411B | 1126017 300MH§~4OGH Aug. 12, 2015 J‘Tﬁlég;?g;f; Aug. 11, 2016 (CTOJS;_C::
Signal Analyzer :‘c’:fvii FSV40 | 101397 | 10Hz~40GHz | Sep. 11,2015 Ji'fgﬁg;f; Sep. 10, 2016 (CTOJS:i?;
SAF::;;U;? :z::zi FSP40 | 100057 | 9kHz-40GHz | Nov. 23,2015 lelj],og}?ggfg Nov. 22, 2016 (CTOJS:_T:?;
AC Power Source| ChainTek | APC-1000W | N/A N/A N/A Jun. 24, 2016 N/A ?ggg;c,:?(?
EMI Test Receiver Zg::zi ESCI7 | 100724 | 9kHz~7GHz |Aug. 26,2015 | Jun. 24, 2016 | Aug. 25, 2016 ?ggg;c,:?(?
LISN 22::22 ENV216 | 100080 | 9kHz~30MHz | Dec. 02, 2015 | Jun. 24, 2016 | Dec. 01, 2016 (Cé)(r;c;;c;?(r)\
LISN Zg::zi ENV216 | 100081 | 9kHz~30MHz | Dec. 14,2015 | Jun. 24, 2016 | Dec. 13, 2016 ?ggg;cgir;
Loop Antenna :z:fvzé HFH2-Z2 | 100315 | 9 kHz~30 MHz | Sep. 02, 2015 fljzi.ii!zzo(;i Sep. 01, 2016 (ogggi?gﬂv)
Amplifier SONOMA 310N 187311 | 9kHz~1GHz |Nov. 16, 2015 fljzi.ii!zzo(;i Nov. 15, 2016 (ogggi?gﬂv)
Bilog Antenna TESEQ | CBL6111D | 35413 | 30MHz~1GHz | Jan. 13, 2016 :Jj:.I.212?:,22001166 Jan. 12, 2017 (osgai?:)iﬂv)
Horn Antenna SCHV;?(RZBE BBHA 9120 D 91205'3'132 1GHz ~ 18GHz | Sep. 30, 2015 :JljZi,izé,220<)116e Sep. 29, 2016 (o:gai?:)iﬂv)
Preamplifier Keysight 83017A MYS;’;NO 1GHz~26.5GHz | Nov. 13, 2015 N‘Jj:'lizé,zo(;fe Nov. 12, 2016 (oggaifgj:v)
Preamplifier MITEQ ':Z()F(;-?S%ﬁ?PO 1902246 | 1GHz~18GHz | Nov. 16, 2015 N‘Jj:'lizé,zo(;fe Nov. 15, 2016 (oggaifgj:v)
SAZZ?:;T Keysight N9010A MYS::OOA' 10Hz ~ 44GHz | Oct. 15, 2015 N‘Jj:'lizé,zo(;fe Oct. 14, 2016 (oggaifgj:v)
Antenna Mast EMEC AM'B“?SOO' N/A 1~4m N/A :Jlj:ﬁzé,éoc;fe N/A (oggai?gﬂv)
Turn Table EMEC TT2200 | NA | 0-360Degree |  N/A f‘j:'lizé,zzo(;fs N/A (o:g:i?gﬁy)
EMI Test Receiver Keysight N9038;A(MXE MY575;201 N/A Mar. 10, 2016 :szll,21231,22001166 Mar. 09, 2017 (Oggﬂfgﬁw
Preamplifier MITEQ JS:;;;Z?O 1840917 |18GHz ~ 40GHz| Jun. 14, 2016 f‘j:i.izé’zzo(;fs Jun. 13, 2017 (o:g:ifg?gv)
SH'Zri::n:c’m SCHV;’:(RZBE BBHA 9170 BB';gi”O 18GHz- 40GHz | Nov. 02, 2015 N‘jj:'lizé,zzo(;i Nov. 01, 2016 (o:g:i?g?:\/)
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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 Confidence 5.50
of 95% (U = 2Uc(y)) ’
Uncertainty of Radiated Emission Measurement (1GHz ~ 40GHz)
Measuring Uncertainty for a Level of Confidence 4.90
of 95% (U = 2Uc(y)) )
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Appendix A. Conducted Test Results

SPORTON INTERNATIONAL INC. Page Number 1 Al of A1
TEL : 886-3-327-3456 Report Issued Date : Jul. 14,2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : 2AFZUSAP102 Report Template No.: BU5-FR15CWL Version 1.3



Report Number : FR652049C

A1 - DTS Part
Test Engineer: Derek Hsu Temperature: 21~25 °C
Test Date: 2016/07/05 ~ 2016/07/07 Relative Humidity: 51~54 %

Al-10f5



6dB and 99% Occupied Bandwidth

TEST RESULTS DATA

2.4GHz Band

e 6dB BW
Mod. RZIZ NT{ CH. (';AreH‘l) Oc‘é‘:/f’,'ed B?SHBZ\)N Limit | Pass/Fail

(MH2) (MHz)
11b [1Mbps| 1| 1 | 2412 | 16.70 15.02 0.50 Pass
11b [1Mbps| 1| 6 | 2437 | 16.70 13.84 0.50 Pass
11b [1Mbps| 1| 11 | 2462 | 16.65 15.02 0.50 Pass
11g |6Mbps| 1| 1 | 2412 | 16.70 1512 0.50 Pass
11g |6Mbps| 1| 6 | 2437 | 32.25 15.30 0.50 Pass
11g [6Mbps| 1 11 2462 17.30 15.08 0.50 Pass
HT20 [MCSO| 1| 1 | 2412 | 17.70 15.04 0.50 Pass
HT20 |[MCSO| 1| 6 | 2437 | 32.70 16.52 0.50 Pass
HT20 |[MCSO| 1 | 11 | 2462 | 17.95 14.98 0.50 Pass
HT40 [MCSO| 1| 3 | 2422 | 36.00 33.80 0.50 Pass
HT40 |[MCSO| 1| 6 | 2437 | 36.00 31.32 0.50 Pass
HT40 |[MCSO| 1| 9 | 2452 | 36.20 33.72 0.50 Pass

Report Number : FR652049C
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TEST RESULTS DATA
Peak Power Table
2.4GHz Band
Peak
Data Freq. |Conducted DG 2[5l
Mod. NTY{ CH. ) Power
Rate (MHz) [ Power (dBi) (dBm)
(dBm)

11b [1Mbps| 1 1 2412 21.08 2.73 23.81
11b [1Mbps| 1 6 2437 22.28 2.73 25.01
11b [1Mbps| 1 11 2462 16.17 2.73 18.90
11g [6Mbps| 1 1 2412 21.91 2.73 24.64
11g [6Mbps| 1 6 2437 23.73 2.73 26.46
11g [6Mbps| 1 11 2462 23.67 2.73 26.40
HT20 | MCSO| 1 1 2412 21.75 2.73 24.48
HT20 [ MCSO| 1 6 2437 23.74 2.73 26.47
HT20 | MCSO| 1 11 2462 23.30 2.73 26.03
HT40 [ MCSO| 1 3 2422 16.46 2.73 19.19
HT40 | MCSO| 1 6 2437 19.87 2.73 22.60
HT40 [ MCSO| 1 9 2452 21.51 2.73 24.24

Report Number : FR652049C
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TEST RESULTS DATA

Average Power Table

(Reportina Onlv)

Report Number : FR652049C

2.4GHz Band
Average [Conducted EIRP
Data Freq. gy Condut?ted Power DG 2[Rl Power Pass
Mod. NTY{ CH. Factor L . Power L .
Rate (MHz) (dB) Power Limit (dBi) (dBm) Limit /Fail
(dBm) (dBm) (dBm)
11b |1Mbps| 1 1 2412 0.00 14.08 30.00 0.00 14.08 36.00 Pass
11b |1Mbps| 1 6 2437 0.00 15.87 30.00 0.00 15.87 36.00 Pass
11b |1Mbps| 1 11 2462 0.00 8.82 30.00 0.00 8.82 36.00 Pass
11g |6Mbps| 1 1 2412 0.05 15.90 30.00 0.00 15.90 36.00 Pass
11g |6Mbps| 1 6 2437 0.05 22.15 30.00 0.00 22.15 36.00 Pass
11g |6Mbps| 1 11 2462 0.05 19.60 30.00 0.00 19.60 36.00 Pass
HT20 | MCSO| 1 1 2412 0.08 15.39 30.00 0.00 15.39 36.00 Pass
HT20 | MCSO| 1 6 2437 0.08 2217 30.00 0.00 2217 36.00 Pass
HT20 | MCSO| 1 11 2462 0.08 18.78 30.00 0.00 18.78 36.00 Pass
HT40 | MCSO| 1 3 2422 0.11 11.41 30.00 0.00 11.41 36.00 Pass
HT40 | MCSO| 1 6 2437 0.11 14.95 30.00 0.00 14.95 36.00 Pass
HT40 | MCSO| 1 9 2452 0.11 16.99 30.00 0.00 16.99 36.00 Pass
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TEST RESULTS DATA

Average Power Density

Report Number : FR652049C

2.4GHz Band
Average

Duty Average PSD A\:Deée[l)ge
Mod. | P2 INd cH. | P89 | Factor P Wby oe Limit | Pass/Fail

Rate (MHz) (dB) (dBm Factor (dBi) (dBm

/3kHz) (dBr:)/SkH hore
T1b [1Mbps| 1| 1 | 2412 | 0.00 1389 | 1389 | 2.73 8.00 Pass
T1b [1Mbps| 1| 6 | 2437 | 0.00 9193 | 4193 | 273 8.00 Pass
T1b [1Mbps| 1| 11 | 2462 | 0.00 1906 | 1906 | 2.73 8.00 Pass
11g [6Mbps| 1| 1 | 2412 | 0.05 214 | 1209 | 273 8.00 Pass
T1g |6Mbps| 1| 6 | 2437 | 0.05 568 563 273 8.00 Pass
11g [6Mbps| 1| 11 | 2462 | 0.05 852 847 273 8.00 Pass
HT20 [MCSO| 1| 1 | 2412| o0.08 1258 | 1250 | 2.73 8.00 Pass
HT20 |[MCS0| 1| 6 | 2437 | 0.08 526 618 273 8.00 Pass
HT20 [MCSO0| 1| 11 | 2462 | 0.08 952 044 273 8.00 Pass
HT40 |[MCS0| 1| 3 | 2422 | o011 2046 | 2035 | 2.73 8.00 Pass
HT40 [MCSO| 1| 6 | 2437 | o0.11 1632 | -16.21 273 8.00 Pass
HT40 [MCS0| 1| 9 | 2452 | 0.1 1410 | 1399 | 273 8.00 Pass
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FCC RF Test Report

Report No. : FR652049C

Appendix B. Radiated Spurious Emission

. Temperature : 25~26°C
Test Engineer : Tsung Lee and Stan Hsieh
Relative Humidity : 48~49%
2.4GHz 2400~2483.5MHz
WIFI 802.11b (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)
2386.545 55.2 -18.8 74 55.82 | 27.23 539 | 33.24 | 152 | 155 P | H
2386.125 49.5 -4.5 54 50.12 | 27.23 539 | 3324 | 152 | 155 | A | H
* 2412 108.07 - - 103.59 | 27.28 542 | 33.22 | 152 | 155 P | H
* 2410 100 - - 100.52 | 27.28 542 | 3322 | 152 | 155 | A | H
H
802.11b
H
CH 01
2386.125 58.4 -15.6 74 59.02 | 27.23 539 | 33.24 | 285 | 113 P |V
2412MHz
2386.335 53.28 -0.72 54 53.9 27.23 539 3324 285 | 113 | A | V
* 2414 108 - - 108.52 | 27.28 542 | 33.22 | 285 | 113 PV
* 2414 105 - - 105.52 | 27.28 542 | 3322 | 285 | 113 | A | V
Vv
Vv
2389.24 52.86 |-21.14 74 53.48 | 27.23 539 | 33.24 | 146 | 154 P | H
2389.52 45.16 -8.84 54 45.78 | 27.23 539 | 3324 | 146 | 154 | A | H
* 2438 106.54 - - 106.96 | 27.37 542 | 33.21 | 146 | 154 P | H
* 2438 103.53 - - 103.95 | 27.37 542 | 3321 | 146 | 154 | A | H
2496.36 5225 |-21.75 74 52.46 27.5 546 | 33.17 | 146 | 154 P | H
802.11b
2485.02 41.35 |-12.65 54 41.61 27.46 546 | 33.18 | 146 | 154 | A | H
CH 06
2389.24 5549 |-18.51 74 56.11 27.23 539 | 33.24 | 263 | 114 P |V
2437MHz
2389.1 49.46 -4.54 54 50.08 | 27.23 539 | 3324 263 | 114 | A | V
* 2436 111.41 - - 111.88 | 27.32 542 | 33.21 | 263 | 114 P |V
* 2436 108.37 - - 108.84 | 27.32 542 | 3321 | 263 | 114 | A | V
2483.55 52.75 |-21.25 74 53.01 27.46 546 | 33.18 | 263 | 114 P |V
2485.02 43.13 |-10.87 54 43.39 | 27.46 546 | 3318 | 263 | 114 | A | V
SPORTON INTERNATIONAL INC.
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2462 105.41 - - 105.76 | 27.41 5.44 33.2 110 | 157 P H
2464 102.27 - - 102.62 | 27.41 544 | 332 | 110 | 157 | A | H
2486.68 53.48 |-20.52 74 53.74 27.46 546 | 33.18 | 110 | 157 P H
2487.12 4578 | -8.22 54 46.04 | 2746 | 546 | 3318 | 110 | 157 | A | H
H
802.11b
H
CH 11
2462 111.02 - - 111.37 | 27.41 544 | 332 | 316 | 119 | P | V
2462MHz
2464 107.96 - - 108.31 | 27.41 5.44 33.2 316 | 119 AV
2485.4 59.69 |-14.31 74 59.95 | 2746 | 546 | 33.18 | 316 | 119 | P | V
2486.84 51.86 -2.14 54 52.12 27.46 546 | 33.18 | 316 | 119 AV
\Y
\
1. No other spurious found.
Remark _ -
2. All results are PASS against Peak and Average limit line.
SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : B2 0of B18




SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

2.4GHz 2400~2483.5MHz

WIFI 802.11b (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) |[(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) |(deg)|(P/A)|(H/V)
4824 52.33 |-21.67 74 64.47 | 31.46 7.58 | 51.18 | 319 | 230 P | H
4824 50.78 -3.22 54 62.92 | 31.46 758 | 5118 | 319 | 2380 | A | H
H
802.11b
H
CH 01
4824 5468 |-19.32 74 66.82 | 31.46 758 | 5118 | 353 | 337 | P | V
2412MHz
4824 53.5 -0.5 54 65.64 | 31.46 758 | 5118 | 353 | 337 | A |V
\
\
4872 50.11 |-23.89 74 62 31.56 7.7 51.15 | 100 0 P | H
7309 42 -32 74 4713 | 36.18 9.49 50.8 100 0 P | H
H
802.11b
H
CH 06
4872 5452 1-19.48 74 66.41 31.56 7.7 5115 | 345 | 336 | P |V
2437MHz
4872 53.04 -0.96 54 64.93 | 31.56 7.7 5115 | 345 | 336 | A | V
7309 43.39 |-30.61 74 48.52 | 36.18 9.49 50.8 100 0 PV
\
4926 54.43 |-19.57 74 65.97 | 31.66 793 | 5113 | 100 | 258 | P | H
4926 49.81 -4.19 54 61.35 | 31.66 793 | 5113 | 100 | 258 | A | H
7386 45.02 |-28.98 74 49.92 | 36.37 9.53 50.8 100 0 P | H
802.11b
H
CH 11
4926 56.13 |-17.87 74 67.67 | 31.66 793 | 51.13 | 100 | 240 P |V
2462MHz
4926 53.02 -0.98 54 64.56 | 31.66 793 | 5113 | 100 | 240 | A | V
7386 46.99 |-27.01 74 51.89 | 36.37 9.53 50.8 100 0 P |V
\
1. No other spurious found.
Remark _ o
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz

WIFI 802.11g (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)| (dBupV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)/(H/V)
2389.905 62.04 |-11.96 74 62.64 | 27.23 539 | 3322 | 122 | 156 | P | H
2390 50.23 | -3.77 54 50.83 | 27.23 539 | 3322 | 122 | 156 | A | H
* 2412 103.9 - - 104.42 | 27.28 542 | 3322 | 122 | 156 | P | H
* 2412 95.95 - - 96.47 | 27.28 542 | 3322 | 122 | 156 | A | H
H
802.11g
H
CH 01
2390 65.58 | -8.42 74 66.18 | 27.23 539 | 3322 | 329 | 113 | P | V
2412MHz
2390 53.7 -0.3 54 54.3 27.23 539 | 3322 | 329 | 113 | A | V
* 2412 108.64 - - 109.16 | 27.28 542 | 3322 | 329 | 113 | P | V
* 2412 100.32 - - 100.84 | 27.28 542 | 3322 | 329 | 113 | A | V
\'%
\Y
2389.94 59.84 |-14.16 74 60.44 | 27.23 539 | 3322 | 170 | 158 | P | H
2389.94 46.77 | -7.23 54 47.37 | 27.23 539 | 3322 | 170 | 158 | A | H
* 2437 107.88 - - 108.3 | 27.37 542 | 3321 | 170 | 158 | P | H
* 2437 100.33 - - 100.75 | 27.37 542 | 3321 | 170 | 158 | A | H
2485.23 51.53 |-22.47 74 51.79 | 27.46 546 | 33.18 | 170 | 158 | P | H
802.11
g 2485.16 44.51 -9.49 54 4477 | 27.46 546 | 33.18 | 170 | 158 | A | H
CH 06
2387.7 64.79 | -9.21 74 65.41 27.23 539 | 3324 | 288 | 120 | P | V
2437MHz
2389.94 51.28 | -2.72 54 51.88 | 27.23 539 | 3322 | 288 | 120 | A | V
* 2437 114.04 - - 114.46 | 27.37 542 | 3321 | 288 | 120 | P | V
* 2437 106.59 - - 107.01 | 27.37 542 | 3321 | 288 | 120 | A | V
2485.58 56.79 |-18.21 74 56.05 | 27.46 546 | 33.18 | 288 | 120 | P | V
2483.48 44.37 | -9.63 54 44.63 | 27.46 546 | 33.18 | 288 | 120 | A | V
SPORTON INTERNATIONAL INC.
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2466 104.57 - - 104.92 | 27.41 5.44 33.2 168 | 154 P H
2460 97.13 - - 97.48 | 27.41 544 | 332 | 168 | 154 | A | H
2483.52 56.97 [-17.03 74 57.23 27.46 546 | 33.18 | 168 | 154 P H
2483.52 46.98 | -7.02 54 4724 | 2746 | 546 | 33.18 | 168 | 154 | A | H
H
802.11g
H
CH 11
2464 110.68 - - 111.03 | 27.41 544 | 332 | 282 | 122 | P | V
2462MHz
2460 102.93 - - 103.28 | 27.41 5.44 33.2 282 | 122 | A | V
2483.76 64.61 -9.39 74 64.87 | 2746 | 546 | 33.18 | 282 | 122 | P | V
2483.52 53.51 -0.49 54 53.77 27.46 546 | 3318 | 282 | 122 | A | V
\Y
\Y
1. No other spurious found.
Remark _ -
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz

WIFI 802.11g (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)
4824 49.82 |-24.18 74 593.42 | -500 7.58 | 51.18 | 100 0 P | H
H
H
802.11
9 H
CH 01
4824 55.4 -18.6 74 67.54 | 31.46 7.58 | 51.18 | 100 0 P |V
2412MHz
4824 44.48 -9.52 54 56.62 | 31.46 7.58 | 51.18 | 100 0 AV
Vv
Vv
4874 5411 |-19.89 74 66 31.56 7.7 51.15 | 384 27 H
4874 4281 |[-11.19 54 547 31.56 7.7 51.15 | 384 27 A H
7311 41.53 |-32.47 74 46.66 | 36.18 9.49 50.8 100 0 P | H
802.11g
H
CH 06
4874 57.4 -16.6 74 69.29 | 31.56 7.7 51.15 | 289 | 122 PV
2437MHz
4874 46.86 -7.14 54 58.75 | 31.56 7.7 5115 | 289 | 122 | A | V
7311 43.71 |-30.29 74 48.84 | 36.18 9.49 50.8 100 0 PV
Vv
4924 50.09 |-23.91 74 61.63 | 31.66 793 | 51.13 | 100 0 H
7386 41.03 |-32.97 74 4593 | 36.37 9.53 50.8 100 0 P | H
H
802.11
g H
CH 11
4924 55.37 |-18.63 74 66.91 31.66 793 | 5113 | 242 | 177 P |V
2462MHz
4924 44.97 -9.03 54 56.51 31.66 793 | 51183 | 242 | 177 | A | V
7386 41.67 |-32.33 74 46.57 | 36.37 9.53 50.8 100 0 P |V
\Y
1. No other spurious found.
Remark _ o
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
WIFI 802.11n HT20 (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) [(dBuV/m)| (dB) |(dBuV/m) (dBuV)| (dB/m) | (dB) | (dB) | (cm) (deg)|(P/A)(H/V)
2389.905 60.49 |-13.51 74 61.09 | 2723 | 539 | 3322 | 152 | 154 | P | H
2390 49.23 | -4.77 54 49.83 | 2723 | 539 | 3322 | 152 | 154 | A | H
* 2414 102.24 - - 102.76 | 27.28 | 542 | 3322 | 162 | 154 | P | H
* 2410 94.36 - - 9488 | 2728 | 542 | 3322 | 152 | 154 | A | H
802.11n H
HT20 H
CH 01 2390 65.25 | -8.75 74 65.85 | 2723 | 539 | 3322 | 329 | 121 | P | V
2412MHz 2390 53.37 | -0.63 54 5397 | 2723 | 539 | 3322 | 329 | 121 | A | V
* 2414 107.91 - - 108.43 | 2728 | 542 | 3322 | 329 | 121 | P | V
* 2414 99.82 - - 100.34 | 2728 | 542 | 3322 | 329 | 121 | A | V
\Y
\Y
2389.8 57.36 |-16.64 74 5796 | 2723 | 539 | 3322 | 145 | 154 | P | H
2389.94 45.55 | -8.45 54 46.15 | 2723 | 539 | 3322 | 145 | 154 | A | H
* 2436 108.17 - - 108.64 | 27.32 | 542 | 3321 | 145 | 154 | P | H
* 2436 100.44 - - 100.91 | 2732 | 542 | 3321 | 145 | 154 | A | H
802.11n 2486.77 51.91 |-22.09 74 5217 | 2746 | 546 | 33.18 | 145 | 1564 | P | H
HT20 2484.11 4119 |-12.81 54 4145 | 2746 | 546 | 33.18 | 145 | 154 | A | H
CH 06 2389.66 64.81 | -9.19 74 6543 | 2723 | 539 | 3324 | 286 | 121 | P | V
2437MHz 2389.94 52.1 -1.9 54 52.7 2723 | 539 | 3322 | 286 | 121 | A | V
* 2436 114.74 - - 11521 | 2732 | 542 | 3321 | 286 | 121 | P | V
* 2436 106.43 - - 1069 | 2732 | 542 | 3321 286 | 121 | A |V
2484.39 57.06 |-16.94 74 5732 | 2746 | 546 | 33.18 | 286 | 121 | P | V
2483.48 4466 | -9.34 54 4492 | 2746 | 546 | 33.18 | 286 | 121 | A | V
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2460 104.68 - - 105.03 | 27.41 5.44 33.2 166 | 153 P H
2460 96.85 - - 97.2 27.41 5.44 33.2 166 | 153 | A | H
2483.6 56.54 |-17.46 74 56.8 27.46 546 | 33.18 | 166 | 153 P H
2483.52 46.91 -7.09 54 4717 | 27.46 546 | 33.18 | 166 | 153 | A | H
802.11n H
HT20 H
CH 11 2464 110.76 - - 11111 | 27.41 5.44 33.2 | 316 | 121 P |V
2462MHz 2464 102.77 - - 103.12 | 27.41 5.44 33.2 316 | 121 AV
2483.64 64.67 -9.33 74 64.93 | 27.46 546 | 33.18 | 316 | 121 P |V
2483.52 53.43 -0.57 54 53.69 27.46 546 | 33.18 | 316 | 121 AV
\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. : FR652049C

2.4GHz 2400~2483.5MHz
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) | (dBpV/m)| (dB) |(dBuV/m) (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) (P/A)(H/V)
4824 47 -27 74 59.14 | 31.46 | 7.58 | 51.18 | 100 0 P | H
H
802.11n H
HT20 H
CH 01 4824 5415 |-19.85 74 66.29 | 3146 | 7.58 | 51.18 | 281 | 131 P |V
2412MHz 4824 40.95 |-13.05 54 53.09 | 3146 | 758 | 51.18 | 281 | 131 | A | V
\Y
\'%
4874 50.89 |-23.11 74 62.78 | 31.56 7.7 51.15 | 100 0 P | H
7311 4152 |-32.48 74 46.65 | 36.18 | 9.49 50.8 | 100 0 P | H
802.11n H
HT20 H
CHO06 4874 57.26 |-16.74 74 69.15 | 31.56 7.7 5115 | 243 | 124 | P | V
2437MHz 4874 46.43 | -7.57 54 58.32 | 31.56 7.7 5115 | 243 | 124 | A | V
7311 4243 |-31.57 74 4756 | 36.18 | 9.49 50.8 | 100 0 PV
Vv
4924 53.73 |-20.27 74 65.27 | 3166 | 7.93 | 51.13 | 379 | 27 P | H
4924 42.72 |-11.28 54 5426 | 31.66 | 7.93 | 51.13 | 379 | 27 A | H
802.11n 7386 4195 |-32.05 74 46.85 | 36.37 | 9.53 50.8 | 100 0 P | H
HT20 H
CH 11 4924 54.99 |-19.01 74 66.53 | 3166 | 793 | 5113 | 291 | 177 | P | V
2462MHz 4924 4415 | -9.85 54 5569 | 3166 | 793 | 5113 | 291 | 177 | A | V
7386 4213 |-31.87 74 47.03 | 36.37 | 9.53 50.8 | 100 0 PV
Vv
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
SPORTON INTERNATIONAL INC.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

2.4GHz 2400~2483.5MHz
WIFI 802.11n HT40 (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) [(dBuV/m)| (dB) |(dBuV/m) (dBuV)| (dB/m) | (dB) | (dB) | (cm) (deg)|(P/A)(H/V)
2389.1 58.7 -15.3 74 59.32 | 2723 | 539 | 3324 | 139 | 165 | P | H
2389.94 48.62 | -5.38 54 4922 | 2723 | 539 | 3322 | 139 | 155 | A | H
* 2422 95.47 - - 95.94 | 2732 | 542 | 3321 | 139 | 165 | P | H
* 2422 87.2 - - 8767 | 2732 | 542 | 3321 | 139 | 155 | A | H
802.11n 2495.38 51.3 -22.7 74 51.51 27.5 546 | 33.17 | 139 | 155 | P | H
HT40 2485.3 40.7 -13.3 54 4096 | 27.46 | 546 | 33.18 | 139 | 1556 | A | H
CHo03 2389.66 61.63 |-12.37 74 6225 | 2723 | 539 | 3324 | 331 | 121 | P | V
2422MHz 2389.8 51.92 | -2.08 54 52.52 | 2723 | 539 | 3322 | 331 | 121 | A | V
* 2422 100.77 - - 101.24 | 2732 | 542 | 3321 | 331 | 121 | P | V
* 2422 92.47 - - 9294 | 2732 | 542 | 3321 | 331 | 121 | A | V
249419 51.61 |-22.39 74 51.82 27.5 546 | 33.17 | 331 | 121 | P | V
2483.62 4111 |-12.89 54 4137 | 2746 | 546 | 33.18 | 331 | 121 | A | V
2388.82 59.43 |-14.57 74 60.05 | 2723 | 539 | 3324 | 141 | 157 | P | H
2389.94 48.67 | -5.33 54 49.27 | 2723 | 539 | 3322 | 141 | 157 | A | H
* 2437 98.38 - - 98.8 2737 | 542 | 3321 | 141 | 157 | P | H
* 2437 90.24 - - 90.66 | 2737 | 542 | 3321 | 141 | 157 | A | H
802.11n 2486.7 52.07 |-21.93 74 52.33 | 2746 | 546 | 33.18 | 141 | 157 | P | H
HT40 2483.5 41.04 |-12.96 54 41.3 2746 | 546 | 33.18 | 141 | 157 | A | H
CH 06 2389.94 63.66 |-10.34 74 6426 | 2723 | 539 | 3322 | 294 | 112 | P | V
2437MHz 2389.94 53.38 | -0.62 54 53.98 | 2723 | 539 | 3322 | 294 | 112 | A | V
* 2437 103.62 - - 104.04 | 27.37 | 542 | 3321 | 294 | 112 | P | V
* 2437 95.75 - - 96.17 | 2737 | 542 | 3321 | 294 | 112 | A | V
2489.64 52.49 |-21.51 74 52.71 27.5 546 | 33.18 | 294 | 112 | P | V
2483.5 42.79 |-11.21 54 43.05 | 2746 | 546 | 33.18 | 294 | 112 | A | V
SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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«auanas.  FCC RF Test Report Report No. : FR652049C
2389.8 5245 |-21.55 74 53.05 27.23 539 | 33.22 | 139 | 156 P H
2389.94 42.65 |-11.35 54 4325 | 2723 | 539 | 3322 | 139 | 156 | A | H
2452 100.91 - - 101.3 27.37 5.44 33.2 139 | 156 P H
2452 92.73 - - 93.12 | 2737 | 544 | 332 | 139 | 156 | A | H
802.11n 2483.69 57.69 |[-16.31 74 57.95 27.46 546 | 33.18 | 139 | 156 P H
HT40 2483.5 47.42 | -6.58 54 4768 | 27.46 | 546 | 33.18 | 139 | 156 | A | H
CH 09 2389.66 55.49 |-18.51 74 56.11 | 2723 | 539 | 3324 | 247 | 117 | P | V
2452MHz 2389.94 4519 -8.81 54 45.79 27.23 539 | 33.22 | 247 | 117 AV
2452 106 - - 106.39 | 27.37 | 544 | 332 | 247 | 117 | P | V
2452 97.81 - - 98.2 27.37 5.44 33.2 247 | 117 AV
2483.5 62.96 |-11.04 74 63.22 | 2746 | 546 | 33.18 | 247 | 117 | P | V
2483.5 52.32 -1.68 54 52.58 27.46 546 | 33.18 | 247 | 117 AV
Remark 1. No other spurious found.- o
2. All results are PASS against Peak and Average limit line.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

2.4GHz 2400~2483.5MHz
WIFI 802.11n HT40 (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) (dBpV)| (dB/m) | (dB) | (dB) |(cm)|(deg) (P/A)(H/V)
4844 40.28 |-33.72 74 52.25 | 31.49 7.7 | 51.16 | 100 0 P | H
7266 40.42 |-33.58 74 45.65 | 36.11 9.46 | 50.8 | 100 0 P | H
802.11n H
HT40 H
CHoO3 4844 40.54 |-33.46 74 52.51 | 31.49 7.7 | 51.16 | 100 0 P |V
2422MHz 7266 41.42 |-32.58 74 46.65 | 36.11 9.46 | 50.8 | 100 0 Pl V
\Y
\'%
4874 42.68 |-31.32 74 54.57 | 31.56 7.7 | 51.15 | 100 0 P | H
7311 41.43 |-32.57 74 46.56 | 36.18 | 9.49 50.8 | 100 0 P | H
802.11n H
HT40 H
CHO06 4874 47.5 -26.5 74 59.39 | 31.56 7.7 | 51.15 | 100 0 \'%
2437MHz 7311 41.18 |-32.82 74 46.31 | 36.18 | 9.49 50.8 | 100 0 P |V
Vv
Vv
4904 47.79 |-26.21 74 59.49 | 31.63 | 7.82 | 51.15 | 100 0 H
7356 40.92 |-33.08 74 45.91 36.3 9.51 50.8 | 100 0 P | H
802.11n H
HT40 H
CHO09 4904 50.93 |-23.07 74 62.63 | 31.63 | 7.82 | 51.15 | 100 0 P |V
2452MHz 7356 41.77 |-32.23 74 46.76 36.3 9.51 50.8 | 100 0 P |V
Vv
Vv
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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«auanas.  FCC RF Test Report Report No. : FR652049C
2.4GHz 2400~2483.5MHz
Emission below 1GHz
2.4GHz WIFI 802.11b (LF)
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) |(dBupV/m)| (dB) |(dBuV/m) (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|/(HV)
83.73 36.33 | -3.67 40 53.82 | 14.26 | 0.93 | 32.68 P | H
178.5 39.52 | -3.98 43.5 55.12 | 15.63 1.48 | 32.71 P | H
274.35 38.87 | -7.13 46 50.49 | 19.35 1.76 | 32.73 | 100 | 163 |QP | H
300 40.89 | -5.11 46 52.04 19.7 1.88 | 32.73 P | H
467.3 36.39 | -9.61 46 43.43 | 23.55 2.3 32.89 H
650 39.35 | -6.65 46 43.69 26 2.67 | 33.01 P | H
H
H
H
H
2.4GHz H
802.11b
LF 42.42 35.23 | -4.77 40 48.56 | 18.82 | 0.65 32.8 P |V
81.3 34.26 | -5.74 40 52 14.02 | 0.93 | 32.69 P |V
299.73 42.05 | -3.95 46 53.2 19.7 1.88 | 32.73 | 100 | 54 P |V
355.3 36.78 | -9.22 46 46.31 | 21.32 1.94 | 32.79 P |V
597.5 32.39 |-13.61 46 3741 | 25.44 | 257 | 33.03 P |V
650 38.6 -7.4 46 42.94 26 2.67 | 33.01 P |V
Vv
Vv
Vv
Vv
Vv
Vv
Remark1' No otherspuriousfound.. -
2. All results are PASS against limit line.
SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : B13of B18
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Emission below 1GHz
2.4GHz WIFI 802.11g (LF)
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)
82.11 34.66 -5.34 40 52.27 14.14 0.93 | 32.68 | 259 | 337 |QP | H
82.11 38.74 -1.26 40 56.35 14.14 0.93 | 32.68 | 259 | 337 H
180.12 39.83 -3.67 43.5 55.56 155 1.48 | 32.71 P | H
275.43 40.83 -5.17 46 52.45 19.35 1.76 | 32.73 | 100 | 171 |QP | H
300 37.78 -8.22 46 48.93 19.7 1.88 | 32.73 | 100 | 211 |QP | H
300 45.98 -0.02 46 57.13 19.7 1.88 | 32.73 | 100 | 211 P | H
393.1 35.3 -10.7 46 43.76 | 22.24 213 | 32.83 H
650 39.46 -6.54 46 43.8 26 2.67 | 33.01 P | H
H
H
2.4GHz
H
802.11g
LF 81.03 36.83 -3.17 40 54.57 14.02 093 | 3269 | 100 | 116 QP V
176.34 38.08 -5.42 43.5 53.56 15.75 1.48 | 32.71 P |V
299.19 41.46 -4.54 46 52.61 19.7 1.88 | 32.73 P |V
352.5 36.55 -9.45 46 46.15 | 21.25 1.94 | 32.79 PV
597.5 32.23 |-13.77 46 37.25 | 25.44 257 | 33.03 P |V
650 38.1 -7.9 46 42.44 26 2.67 | 33.01 PV
\
\
\
\
\
1. No other spurious found.
Remark e
2. All results are PASS against limit line.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

Emission below 1GHz

2.4GHz WIFI 802.11n HT20 (LF)

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)|/(HV)
83.46 3754 | -2.46 40 55.03 | 1426 | 0.93 | 32.68 | 234 | 344 QP | H
181.74 39.44 | -4.06 43.5 55.16 | 15.51 1.48 | 32.71 P
275.7 4146 | -454 46 53.08 | 19.35 1.76 | 32.73 | 115 | 148 |QP | H
300 42.89 | -3.11 46 54.04 19.7 1.88 | 32.73 H
393.1 36 -10 46 4446 | 2224 | 213 | 32.83 P | H
650 39.47 | -6.53 46 43.81 26 2.67 | 33.01 P | H
H
H
2.4GHz H
802.11n H
HT20 81.3 36.52 | -3.48 40 5426 | 14.02 | 0.93 | 32.69 | 100 0 P |V
LF 182.01 36.69 | -6.81 43.5 52.4 15.52 1.48 | 32.71 P |V
299.73 41.77 | -4.23 46 52.92 19.7 1.88 | 32.73 P |V
351.8 37.12 | -8.88 46 46.72 | 21.25 1.94 | 32.79 P |V
391.7 34.62 |-11.38 46 43.11 22.21 213 | 32.83 P |V
650 38.37 | -7.63 46 42.71 26 2.67 | 33.01 P |V
Vv
Vv
Vv
Vv
Vv
Vv
1. No other spurious found.
Remark ST
2. All results are PASS against limit line.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

Emission below 1GHz

2.4GHz WIFI 802.11n HT40 (LF)

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)|/(HV)
83.46 36.66 | -3.34 40 5415 | 1426 | 0.93 | 3268 | 159 | 251 |QP | H
180.12 38.95 | -4.55 43.5 54.68 15.5 1.48 | 32.71 P
275.43 4157 | -4.43 46 53.19 | 19.35 1.76 | 32.73 | 106 | 147 |QP | H
300 40.86 | -5.14 46 52.01 19.7 1.88 | 32.73 H
391.7 36 -10 46 44.49 | 22.21 213 | 32.83 P | H
650 39 -7 46 43.34 26 2.67 | 33.01 P | H
H
H
2.4GHz H
802.11n H
HT40 83.46 35.31 -4.69 40 52.8 1426 | 0.93 | 32.68 P |V
LF 180.12 39.34 | -4.16 43.5 55.07 15.5 1.48 | 32.71 | 100 0 P |V
299.19 38.08 | -7.92 46 49.23 19.7 1.88 | 32.73 P |V
358.8 37.07 | -8.93 46 46.52 | 21.41 1.94 32.8 P |V
391.7 34.18 |-11.82 46 42.67 | 22.21 213 | 32.83 P |V
650 37.92 | -8.08 46 42.26 26 2.67 | 33.01 P |V
Vv
Vv
Vv
Vv
Vv
Vv
1. No other spurious found.
Remark T
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.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical

SPORTON INTERNATIONAL INC.
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«auanas.  FCC RF Test Report

Report No. : FR652049C

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

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 5545 |-1855| 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 01
2419MHz 2390 4354 |-1046| 54 426 | 3222 | 458 | 3586 103 | 308 | A | H

1. Level(dBuV/m) =

Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBpV) - 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(dBpuV/m) — Limit Line(dBuV/m)

= 55.45(dBuV/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(dBuV/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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«auanas.  FCC RF Test Report Report No. : FR652049C

Appendix C. Radiated Spurious Emission Plots

Temperature : 25~26°C

Test Engineer : Tsung Lee and Stan Hsieh

Relative Humidity : 48~49%

Note symbol

-L Low channel location

-R | High channel location
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2.4GHz 2400~2483.5MHz
WIFI 802.11b (Band Edge @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11b CHO1 2412MHz

1 Horizontal Fundamental

Date: 2016-06.23 Date: 20160623

10| 10|

9 9]
rccLass ! FCCcLass Bl

Al

50 bl | et
WMWWWW

30| 30|
0] 10|
310 2520, 540, 2360, 780, 2400, 215 000 300 1500 1700, 1900 2100 2300, 2500, 2700, 3000
Frequency (MHz) Frequency (MHz)
Site :03CH10-HY Site : 03CH10-HY
Condition +FCC CLASS-8 3m HORN 9120D-HF HORTZONTAL Condition + FCC CLASS-B 3m HORN 9120D-HF HORTZONTAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector :Peak Detector : Peak
Pea k Project :652049 Project :652049
Mode 7 Mode 7
Setting 1185 Setting 1185

Date: 2016-06-23 Date: 20160623

10| 10|

//\/‘

FCCMLASS B (AVG) FCQ CLASS B (AVG)

1 - S | s

AR N AR S

Frequency (MHz) Frequency (MHz)
Site :03CH10-HY Site 03CH10-HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL
{RBW:1000000KHz VBW-0.010KHz SWT:Auto | RBW:1000.000KHz VBW-0.010KHz SWT:Auto
Detector : Peak Detector Peak
Avg . Project 652049 Project 1652049
Mode 27 Mode 27
Setting 185 Setting 185
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11b CHO1 2412MHz

1 Vertical Fundamental

oate 20160625 Date: 2016.08.25
d e
o a0
sheciasss feccuss
7 7
i
. A Wk N L e P
5
3 e
10 1
ST T 50 a0, w7t T N N NI R ™ 50
Freauency (o) Freauoncy (ihe)
sire £03¢H10-HY sire £03CH10-HY
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan e Lebatas
Mode :7 Mode 7
Setting ‘185 Setting ;185
oate: 20160625 Date: 2016.06.25
d e

90| f/_v‘ 90|

/Qm 8 av6) Feg cuass8 ave)
« « T
N S——

I S ety

% %
1 1
ETRETY P T80 60 T T NS = R w0
- Heauency ey
site <03CHIOHY site -03CHI0HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049

Mode 27 Mode =7

Seftting (185 Seftting (185
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
N el foccuass )
’ /\/\N i ! "
2 iufined
50l AR A 50 o
% »
| |
resecney Freaiency e
site -03CHI0HY site -03CHI0HY
Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector iS5 Detector : Peak
Peak o gsa049 b Lebatan
Mode :8 Mode 8
Sotting ‘2 Sorting 2
reccunsshuve) redcunssa i)
50 . v 5| _MJ
| |
| |
ecaueney e Frmaioncy gt
site -03CHI0-HY site -03CHI0HY
Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 1652049 Project 1652049
Mode :8 Mode :8
Sorting ‘2 Sorting 2
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SPORTON LAB.

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11b CHO6 2437MHz - R

1 Horizontal Fundamental

Date: 2016-06-23

fecciasss
i \’V'\
1
A N "

Condition :FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Pea k Detector : Peak n
b Left blank
Mode :8 e a
Setting 22

Date: 2016-06-23

recciasss
50 =
A 1
30
10
w0 2o 25, 7460 270 7. 74, 7500
Froquency (Miz)
site £03CHIO-HY
Condition :FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL

+ RBW:1000.000KHzZ VBW:0.010KHZ SWT:Auto

Avg ) Eg{:r E;ﬂzk“ ) Left blank
Setting :22

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C5 of C53



«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11b CHO06 2437MHz - L

1 Vertical Fundamental

,
50 .
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan b Lebatan
Mode :8 Mode 8
g 22 Sy 22

7 o
“ 1 y W’f"/—j

% %
1 1
Epe o T80 T80 T i T %0 NS = R w0
Froauoncy (i) Heauency ey
site <03CHIOHY site -03CHI0HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 1652049 Project 1652049

Mode :8 Mode :8
Seftting ‘22 Seftting ‘22

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C6 of C53



SPORTON LAB.

FCC RF Test Report

Report No. : FR652049C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CHO6 2437MHz - R

Vertical

Fundamental

Date: 2016-06-23

™

50|
30|
0]
430 2840, 2450, 2460, 270, 2480, 2490, 2500
Frequency (MHz)
site +03CHI0-HY
Condition + FCC CLASS-B 3m HORN 9120D-HF VERTICAL
+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Peak Detector :Peak n
poar ek Left blank
Mode :8 € a
Setting 22
Date: 2016.06.23
10l
90|
70|
FeclCLass B
5“ Vi
30|
0]
430 2440, 2450, 2460, 2470, 2450, 2490, 2500
Frequency (MHz)
site +03CHI0-HY
Condition + FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
+ RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Av Detector :Peak
. Project : 652049 I ft bl k
g Mode :8 € an
Setting 22

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

Page Number
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«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
,
M\‘w s ngidvas s
50| byl honre 50| ot it
% »
| |
ey Freaiency e
site -03CHI0HY site -03CHI0HY
Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan b Lebatas
Mode :9 Mode 9
Sotting ‘2 Sorting 2
FccclAsSIB (avG) { FCQ CLASS B (AVG)
50 § 50 ’_WM_J
| |
| |
raoncy i Frmaioncy gt
site -03CHI0-HY site -03CHI0HY
Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode :9 Mode :9
Sorting ‘2 Sorting ‘2

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
oate 20160625 Date: 2016.08.25
d e
o a0
L bec duasda reccuass s
7 7
.
50 o sdrtmatpsmdipcnond 50
3 e
1 1w
50 2455 2455 2457 2468 2473 2473 2475 2477 2478 2487 2403 2465 2407 2408 2458 2493 245 AT, 7500 T N N NI N =T 50
reauoncy (i) Freauoncy (ihe)
sire £03¢H10-HY sire £03CH10-HY
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan b Lebatas
Mode :9 Mode 9
Setting 21 Setting 21
oate: 20160625 Date: 2016.06.25
d o s
o a0
7 B
fecclassipuve) red cuass s o)
5 P B
1 N B
R A M
m 3
1 1
50 2457 2455 2457 2468 2471 2475 2475 2477 2478 2467 2463 2465 2457 2408 2451 2493 24552457 7500 T N NS N =) e
Freavoncy (i) Feauoncy (ihe)
site -03¢H10-HY site -03CH10-HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode :9 Mode :9
Setting 21 Setting 21

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C9 of C53



«auanas.  FCC RF Test Report

Report No. : FR652049C

2.4GHz 2400~2483.5MHz
WIFI 802.11g (Band Edge @ 3m)

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CHO1 2412MHz

Horizontal

Fundamental

Date: 2016-06.23

Date: 20160623

110 110
RS
a0 a0
reccinsss feccuasss
7 7
X Tt
50 " it 50 A s
20 20
10 10
310 2320, 540, 7560 7590, 700 715 000 00 106 1700 1900 7100 300 200 2700, 000
Frequency (MHz) Frequency (MHz)
Site :03CH10-HY Site : 03CH10-HY
Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
 RBW:1000.000KHz VBW:3000.000KHz SWT:Auto  RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Pea k Project : 652049 Project : 652049
Mode 110 Mode 110
Date: 2016.06.23 Date: 2016.06.23
110 110
90| (_V\ 90|
£ E
Teclciass 8 ave) Feg cLass B V)
50 7 50 w/)
5 N U N AU
20 20
10 10
310 2320, 7540, 7360 7350, 700 7415 000 00 106 1700 1900 7100 300 200 2700, 3000
Frequency (MHz) Frequency (MHz)
Site :03CH10-HY Site 03CH10-HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto  RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector Peak
Avg . Project 652049 Project 1652049
Mode :10 Mode 110

SPORTON INTERNATIONAL INC.

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

Page Number
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«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
7 S 7 J
50) " e 50| "
% »
| |
P~ Freaiency e
site -03CHI0HY site -03CHI0HY
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoaan e Lebatan
Mode 110 Mode 10
reccunss s redcunssa i)
m‘—/_F/ P |
[ O N O o 55 -
| |
| |
ey e Frmaioncy gt
site -03CHI0-HY site -03CHI0HY
Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6G) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode 110 Mode 110

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11g CHO06 2437MHz - L

1 Horizontal Fundamental

70| ﬁfﬂw 70/ L
D it
50 50 T e
pym——
Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan b Lebatan

Mode 11 Mode 11

FCCCLASS B(AVG) FCQ CLASS B (AVG)

50 1 s0f —_‘A’!‘J

R R S IS S

% %
1 1
Epe o T80 T80 T i T %0 L T N = R w0
Freauoncy (i) Heauency ey
site <03CHIOHY site -03CHI0HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORTZONTAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORTZONTAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049

Mode o1 Mode 211

Seftting ‘215 Seftting ‘215

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C12 of C53



e % FCC RF Test Report Report No. : FR652049C

SPORTON LAB.

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11g CHO6 2437MHz - R

1 Horizontal Fundamental

Date: 2016-06-23

B

,n i

Condition :FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Pea k Detector : Peak n
b Left blank
Mode 11 e a

Date: 20160625

70
o FCCCLASS B (AVG)

50 W .

430 2440, 2450. 2460, 2470, 2480. 2490, 2500
Frequency (MiHz)
Site :03CHI0-HY
Condition +FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL

+ RBW:1000.000KHzZ VBW:0.010KHZ SWT:Auto

Av Left blank
P t : 652049

g. Mode o © an
Setting :215

SPORTON INTERNATIONAL INC.
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«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
oate: 20160625 Date: 2016.08.25
d e
o a0
mceiasss reccuass s
7 p 7 \
w W |
L e o 50 &
3 e
1 1w
S B w0, w0 a0, a0, Taio 70 T N N RS- N ™ T 50
Freauoncy (i) Freauoncy (ihe)
sire £03¢H10-HY sire £03CH10-HY
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan b Lebatan
Mode 11 Mode 1
Setting ;215 Setting ;215
oate: 20160625 Date: 2016.06.25
d e
o a0
7 B
reccuass b uve) red cuass s o)
5 P #MI__J‘/
_— -
m 3
1 1
sonm B0 70 70 70 i Taio 70 T N M= N ™ ) e
Freauoncy (i) Feauoncy (ihe)
site -03¢H10-HY site -03CH10-HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode o1 Mode 211
Setting i215 Setting ;215

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C14 of C53



«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11g CHO6 2437MHz - R

1 Vertical Fundamental

Date: 2016-06-23

50
30
10
430 2440, 2450, 2460, 2a70. 2480, 2490, 2500
Frequency (MiHz)
Site :03CHI0-HY
Condition +FCC CLASS-B 3m HORN 9120D-HF VERTICAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto

Peak E&i}or g?;koaq Left Blank
Setting :215

Date: 2016-06-23

FCCCLASS B
= 1
30
10
430 2440, 2450. 2460, 2470, 2480. 2490, 2500
Frequency (MiHz)
Site :03CHI0-HY
Condition +FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL

+ RBW:1000.000KHzZ VBW:0.010KHZ SWT:Auto

Av Left Blank
P t : 652049

g. T © o
Setting :215

SPORTON INTERNATIONAL INC.
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«auanas.  FCC RF Test Report Report No. : FR652049C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11g CH11 2462MHz

oate 20160625 Date: 2016.08.25
d e
Lot
o a0
bec duasda reccuass s
70| M 70|
bttt
50| sttt 50| Sl
3 e
1 1w
50 2453 2455 2457 2468 247 2473 2475 2477 2478 2487 2405 2465 2407 2408 2458 2493 245 AT, 7500 T N N NI N =T 50
reauoncy (i) Heauency e
sire £03¢H10-HY sire £03CH10-HY
Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan e Leoaan
Mode 112 Mode 12
Setting :185 Setting ;185
oate: 20160625 Date: 2016.06.25
d e
o a0
7 B
fecclassipuve) red cuass s o)
5 P __*’#/,J T
m 3
1 1
50 2457 2455 2457 2468 2473 2475 2475 2477 2478 2467 2405 2465 2407 2468 2457 2493 2452457 7500 T N N M= N = e
Freavoncy (i) Heauency ey
site -03¢H10-HY site -03CH10-HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORTZONTAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORTZONTAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode t12 Mode 212
Setting J185 Setting (185

SPORTON INTERNATIONAL INC.
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
Dot 2016.0623 Dot: 2016.0623
wl o
] M\ .
Ml gy Fecdiasse FCCCLAss B
7 - 7 j
b f P E——————T
% %
1 1w
0 TGS 0 AT TGS T AT AT AT T AR A TS AT AR A TS TS ST, F500 T e 3
f ) Heauency e
site <03CHIOHY site <03CHI0HY
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan e Leoaan
Mode 112 Mode 12
Setting (185 Seftting ‘185
Dot 2016.0623 Det: 2016.0623
| o
o o
7 m
fecclassipuve) red cuass s o)
5 S~ P ___A,_’_.II—J
% %
1 1
D TG O AT TGS T AT AT AT T TR TS TS AT AR A TS TS TS50 NS = R w0
Freavoncy (i) Heauency ey
site <03CHIOHY site -03CHI0HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode t12 Mode 212
Seftting (185 Seftting (185

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
FAX : 886-3-328-4978 Page Number : C17 of C53



«auanas.  FCC RF Test Report Report No. : FR652049C

2.4GHz 2400~2483.5MHz
WIFI 802.11n HT20 (Band Edge @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11n HT20 CHO1 2412MHz

1 Horizontal Fundamental

Date: 2016-06.23

Date:2016.06.23
10 110
%0 %0
ccoasss fccciasss
70 - 70
‘ WWJ byt
e ks (el
50} A 5 S e
3 20
10 10
S0 B B, 7560 7560, 7a00. Zats 500 TS0 500 4700 1600 760 Z300. 200, Z700. 300
Frequency (HHz) Frequency (HHz)
Site :03CH10-HY Site : 03CH10-HY
Condition + FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 91200-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto : RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector :Peak Detector : Peak
Peak Project :652049 Project 652049
Mode 13 Mode 13
Setting 145 Setting 1145
Date: 2016.06.23 Date: 2016.06.23
110 110
%0 %0
70| 70|
EClcass 8 ave) fcc cLassB AVG)

50| 1 50| —‘J
I R — ) ]

S ISV U U AR

Frequency (MHz) Frequency (MHz)
Site :03CH10-HY Site 03CH10-HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL
{RBW:1000000KHz VBW-0.010KHz SWT:Auto | RBW:1000.000KHz VBW-0.010KHz SWT:Auto
Detector : Peak Detector Peak
Avg . Project 652049 Project 1652049
Mode 113 Mode 113
Setting 1145 Setting 145

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11n HT20 CHO1 2412MHz

1 Vertical Fundamental

]
7 ; 7 J
B e s
e 50 1, &
re—
Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatan e Lebatan

Mode 113 Mode 13

| : o o e e =

% %
1 1
ETRETY P T80 60 T T NS = R w0
- Heauency ey
site <03CHIOHY site -03CHI0HY
Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B (AV6) 3m HORN 9120D-HF VERTICAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto

Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049

Mode 113 Mode 113

Seftting ‘145 Seftting ‘145

SPORTON INTERNATIONAL INC.
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
,
SO A 500 s AR oyt
% »
| |
resecney Freaiency e
site -03CHI0HY site -03CHI0HY
Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatas e Lebaan
Mode 114 Mode 14
Sotting 215 Sorting 215
reccunsshive) redcunssa i)
50 . 5 #M/J
| |
| |
ecaueney e Frmaioncy gt
site -03CHI0-HY site -03CHI0HY
Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B (AVG) 3m HORN 9120D-HF HORIZONTAL
: RBW:1000.000KHz VBW:0.010KHz SWT:Auto : RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Detector : Peak Detector : Peak
Avg . Project 1652049 Project 1652049
Mode 114 Mode 114
Sorting 215 Sorting 215

SPORTON INTERNATIONAL INC.
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e % FCC RF Test Report Report No. : FR652049C

SPORTON LAB.

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11n HT20 CHO06 2437MHz - R

1 Horizontal Fundamental

Date: 2016-06-24

N

1
50 St
30
10
T TITY 250, 7460, 2470, 280, 2490, 2500
Frequency (M)
site $03CHIO-HY
Condition + FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL

+ RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector :Peak
Peak P e Left blank

Mode 14

Setting 215
Date: 2016-06-24
0|
T
90 k
70
FCCCLASS B
50
1
30
10
430 2440, 2450. 2460, 2470, 2480. 2490, 2500
Frequency (MiHz)
Site :03CHI0-HY
Condition +FCC CLASS-B (AV6) 3m HORN 9120D-HF HORIZONTAL

: RBW:1000.000KHz VBW:0.010KHz SWT:Auto
Av Detector Peak t
. Project 1652049 I f bl k
9 Mode 14 € an
Setting ;215

SPORTON INTERNATIONAL INC.
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT 802.11n HT20 CHO06 2437MHz - L

1 Vertical Fundamental

Date: 2016-06-23 Date: 2016-06-23

0| 10|

i recclasss reccuasss

50 e 50|
% »
| w

Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
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Detector : Peak Detector : Peak
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SPORTON LAB.

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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: RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector : Peak Detector : Peak
Peak o eoatas e Lebaas
Mode 115 Mode 15
Setting 18 Setting 18

gnwﬁ s0f
70| 70
FCC CLASSIB (AVG) FC CLASS B (AVG)

5 P
Sw
% %
1 1
D TG O AT TGS T AT AT AT T TR TS TS AT AR A TS TS TS50 L T N = R w0
Freavoncy (i) Heauency ey
site <03CHIOHY site -03CHI0HY
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Detector : Peak Detector : Peak
Avg . Project 652049 Project 1652049
Mode 115 Mode 115
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WIFI 2.4GHz 2400~2483.5MHz Fundamental @ 3m
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2.4GHz 2400~2483.5MHz
WIFI 802.11n HT40 (Band Edge @ 3m)
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SPORTON LAB.

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL Condition : FCC CLASS-B 3m HORN 9120D-HF VERTICAL
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL Condition : FCC CLASS-B 3m HORN 9120D-HF HORIZONTAL
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SPORTON LAB.

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
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2.4GHz 2400~2483.5MHz
WIFI 802.11b (Harmonic @ 3m)
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WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
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2.4GHz 2400~2483.5MHz
WIFI 802.11g (Harmonic @ 3m)
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WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
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WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
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SPORTON LAB.
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2.4GHz 2400~2483.5MHz
WIFI 802.11n HT40 (Harmonic @ 3m)
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WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
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Emission below 1GHz

2.4GHz WIFI 802.11b (LF)

WIFI 2.4GHz 2400~2483.5MHz
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Note: The quasi peak value can pass the limit line as listed in Appendix B.
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2.4GHz 2400~2483.5MHz

Emission below 1GHz

2.4GHz WIFI 802.11g (LF)
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Note: The quasi peak value can pass the limit line as listed in Appendix B.
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2.4GHz 2400~2483.5MHz

Emission below 1GHz

2.4GHz WIFI 802.11n HT20 (LF)
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Note: The quasi peak value can pass the limit line as listed in Appendix B.
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2.4GHz 2400~2483.5MHz

Emission below 1GHz

2.4GHz WIFI 802.11n HT40 (LF)
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Note: The quasi peak value can pass the limit line as listed in Appendix B.
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Appendix D. Duty Cycle Plots

Antenna Band Duty Cycle(%) T(us) 1/T(kHz) | VBW Setting
1 802.11b 100 - - 10Hz
1 802.11g 98.9 - - 10Hz
1 2.4GHz 802.11n HT20 98.21 - - 10Hz
1 2.4GHz 802.11n HT40 97.56 2400 0.42 1kHz
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