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o 1as. FCC RF Test Report Report No. : FR780201C
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) <20dBc

Conducted Spurious Emission Pass -

Radiated Band Edges and 15.209(a) & Under limit

3.5 15.247(d) Pass 1.29 dB at

Radiated Spurious Emission 15.247(d) 4924.0 MHz

Under limit

3.6 15.207 AC Conducted Emission 15.207(a) Pass 14.8 dB at

0.158 MHz

15.203 & .
3.7 15.247(b) Antenna Requirement N/A Pass -
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o 1as. FCC RF Test Report

Report No. : FR780201C

1 General Description
1.1 Applicant

Acer Incorporated

8F., No. 88, Sec. 1, Xintai 5th Rd., Xizhi Dist., New Taipei City 22181, Taiwan

1.2 Manufacturer

Shanghai Sunrise Simcom Limited

No.888, Shengli Road, Qingpu Industrial Park, Shanghai, P. R. China

1.3 Product Feature of Equipment Under Test

Product Feature

Equipment WagTag
Brand Name Pawbo
Model Name TKO010
FCCID HLZTKO010

EUT supports Radios application

GPRS/EGPRS/WCDMA/HSPA/HSPA+(16QAM uplink
is not supported)/

WLAN 2.4GHz 802.11b/g/n HT20/

Bluetooth v3.0 + EDR/Bluetooth v4.0 LE

Conducted: 358919089992522

IMEI/SN Code Conduction: JROVO74DDIJJGYTK
Radiation: JURGDEIJNN9T850Z

HW Version V1.01

SW Version V1.1.0008

EUT Stage Production Unit

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.
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1.4 Product Specification of Equipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range

2412 MHz ~ 2462 MHz

Maximum (Peak) Output Power to
antenna

802.11b : 17.77 dBm (0.0598 W)
802.11g : 20.10 dBm (0.1023 W)
802.11n HT20 : 20.20 dBm (0.1047 W)

99% Occupied Bandwidth

802.11b : 12.85MHz
802.11g : 17.55MHz
802.11n HT20 : 18.30MHz

Antenna Type / Gain

Monopole Antenna with gain -1.50 dBi

Type of Modulation

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

1.5 Modification of EUT

No modifications are made to the EUT during all test items.
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o 1as. FCC RF Test Report Report No. : FR780201C

1.6 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and
the FCC designation No. TW1098 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 CO05-HY 03CH13-HY

Test Site No.

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

1.7 Applicable Standards

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

U FCC Part 15 Subpart C §15.247

’ FCC KDB Publication No. 5568074 D01 DTS Meas. Guidance v04

¢ 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.

2.1 Carrier Frequency and Channel

Frequency Band Channel (II:VIreHcl) Channel l(:lrwel-?z.)
1 2412 7 2442
2 2417 8 2447
2400-2483.5 MHz 3 2422 S 2452
4 2427 10 2457
5 2432 11 2462
6 2437 - -
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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.

Modulation Data Rate
802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCSO0
Test Cases
AC
Mode 1: GSMB850 Idle + Bluetooth Link + WLAN Link + USB Cable (Charging from
Conducted
Notebook)
Emission

Remark: For Radiated TCs, The tests were performance with USB Cable charging from Notebook.
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2.3 Connection Diagram of Test System

<WLAN Tx Mode>
Adapter —IHEE 120 Vac / 60 Hz

EUT(USB Cable)

Notebook

EUT

<AC Conducted Emission Mode>

120 Vac / 60 Hz Adapter

—IHEE 120 Vac / 60 Hz

RJ45 EUT(USB Cable)
N

11 I

i

Earphone

Adapter

Notebook
WLAN AP EUT

Dipole Antenna
(@)

iPod L{% 1
F:i@

System Simulator
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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
1. |System Simulator Anritsu MT8820C N/A N/A Unshielded,1.8m
2. |Bluetooth Earphone |SonyErricsson [MW600 PY700A2029 N/A N/A
3. |WLAN AP ASUS RT-AC66U MSQ-RTAC66U |N/A Unshielded,1.8m
AC I/P:
Unshielded, 1.2 m
4. |Notebook Dell Latitude E6320|{FCC DoC N/A
DC O/P:
Shielded, 1.8 m
5. [iPod Apple A1285 DoC Shielded, 1.0m|[N/A

2.5 EUT Operation Test Setup

For WLAN function, the engineering test program was provided and enabled to make EUT continuous
transmit/receive.

For AC power line conducted emissions, the EUT was set to connect with the Notebook under large
package sizes transmission.

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.

Offset(dB) = 25.4 (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 v04.

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.

4. 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

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

Please refer to Appendix A.

Minimum 6dB Bandwidth Maximum 99% Occupied Bandwidth
| 2] Lo 2]
= [ _ '; ‘ A MU A . lﬂ
Mj W/ V] \
Date: 12.SEP.2017 14:25:49 Date: 18.AUG.2017 22:23:18

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

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is
30dBm. If transmitting antenna of directional gain greater than 6dBi are used the peak 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 v04 section 9.1.2 PKPM1 Peak power meter method.

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.
3.2.6 Test Result of Average output Power (Reporting Only)

Please refer to Appendix A.
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3.3 Power Spectral Density Measurement

3.3.1 Limit of Power Spectral Density
The peak 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 10.2 Method PKPSD of FCC KDB Publication No.
558074 D01 DTS Meas. Guidance v04

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.

Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the spanto 1.5

Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully

2.

path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.
4.

times DTS Channel Bandwidth. (6dB BW)
5.

stabilize. Use the peak marker function to determine the maximum power level.
6. 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.

Worst Case Power Density (dBm/3kHz)

® *RBW 3 kHz Marker [T
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 1.7 s 2.437€

20 Offpet 25}4 dB

Lio =

== |,

[ e, o
P \M

I-40:

I--50;

|- 60:

I--70:

-80

Center 2.437 GHz 1.506 MHz/ Span 15.06 MHz

Date: 12.SEP.2017 15:24:20
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1 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.

3.4.2 Measuring Instruments

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

3.4.3 Test Procedures

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.

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.

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

(el | 2
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 : Aking chang/Reece Lin

WLAN 802.11b Channel 01

100kHz PSD reference Level

Low Channel Plot

® “RBW 100 kHz ® “RBW 100 kHz
*VBW 300 kHz *VBW 300 kHz
Ref 20 dBm *Att 20 dB SWT 5 ms Ref 20 dBm *Att 20 dB SWT 15 ms
Nz T T ot T[T
R = , L=
e
=T |, AN A A g o ==
/)Ik A J\—\/\ L r L
VJ\ W/ - N JA”

L L R

Center 2.412 GHz

1.428 MHz/

Date: 12.SEP.2017 14:28:02

Span 14.28 MHz t 2.31 GHz

Date: 12.SEP.2017 14:28:28

p 2.445 GHz

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

*RBW 100 kHz

“VBW 300 kHz
Ref 20 dBm *Att 20 as SWT 300 ms Ref 20 dBm “Att 20 aB
20 Offfet 4 dB 20 Offpet 4 di
Ly Al 1 | 2]
3 BEE |y
Ten] =
'WWWJ
a0 4 L |,
: N ErT
ok v i b, ot s AR el Aot L
-80 _80
Start 30 MHz 207 MHz/ Stop 3 GHz Start 2 GHz 2.3 GHz/ Stop 25 GHz
Date: 12.SEP.2017 14:29:50 Date: 12.SEP.2017 14:29:58
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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 :

Aking chang/Reece Lin

WLAN 802.11b Channel 06

100kHz PSD reference Level

® REW 100 Kz
VEW 300 Kz
Ref 20 dBm Att 20 as SWT 5 ms

20 Offpet 25|4 aB

s

=\ et b | )

,/\/“ v

uju\,/ W

Date: 12.SEP.2017 15:24:52

Center 2.437 GHz 1.506 MHz/ Span 15.06 MHz

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Ref 20 dBm Att 20 dB SWT 300 ms

L bbb i A b oAb AL W"\M 'J Ao

Start 30 MHz 297 MHz/ Stop 3 GHz

REW 100 kHz
VBW 300 kHz

Att 20 dB SWT 2.3 s

IV LT e Skt

Date: 12.SEP.2017 15:26:03
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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 : Aking chang/Reece Lin

WLAN 802.11b Channel 11

100kHz PSD reference Level

High Channel Plot

® REW 100 Kz
VEW 300 Kz

Ref 20 dBm Att 20 dB SWT 5 ms

20 Offpet 25|4 aB

B TR EWE RS W

N el

Al Y

Center 2.462 GHz 1.428 MHz/ Span 14.28 Mz

Date: 12.SEP.2017 14:37:10

® REW 100 kiz
VEW 300 kitz

Ref 20 dBm Att 20 aB SWT 15 ms

il 7 i

=
-
:
1

Start 2.43 GHz 13.5 MHz/ Stop 2.565 GHz

Date: 12.SEP.2017 14:37:50

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Ref 20 dBm Att 20 dB SWT 300 ms
) ot 25]4 a8
e
vazn]
-10
10
kelyapsi s donighipnd “.’.JWMM PP i DA N ,,J. A g
Start 30 MHz 297 MHz/ Stop 3 GHz

Date: 12.SEP.2017 14:38:01

e 300 ke

Ref 20 dBm Att 20 dB SWT 2
B
=
A
L ‘WWWX
' TR AR
‘L”FJUM

Date: 12.SEP.2017 14:38:10
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Report No. : FR780201C

Test Mode : 802.11g Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : [(51~54%
Test Channel : (01 Test Engineer : Aking chang/Reece Lin
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

Test Mode : 802.11¢g

Temperature :

21~25C

Test Band : 2.4GHz Mid

Relative Humidity :

51~54%

Test Channel : |06

Test Engineer :

Aking chang/Reece Lin

WLAN 802.11g Channel 06

100kHz PSD reference Level
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VBW 300 iz
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o 1as. FCC RF Test Report

Report No. : FR780201C

Test Mode : 802.11¢g

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : [51~54%

Test Channel : |11

Test Engineer : Aking chang/Reece Lin

WLAN 802.11g Channel 11

100kHz PSD reference Level

High Channel Plot
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o 1as. FCC RF Test Report Report No. : FR780201C

Test Mode : 802.11n HT20 Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : [(51~54%
Test Channel : (01 Test Engineer : Aking chang/Reece Lin

WLAN 802.11n HT20 Channel 01
100kHz PSD reference Level Low Channel Plot
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o 1as. FCC RF Test Report

Report No. : FR780201C

Test Mode : 802.11n HT20 Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : [(51~54%
Test Channel : |06 Test Engineer : Aking chang/Reece Lin

WLAN 802.11n HT20 Channel 06

100kHz PSD reference Level
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o 1as. FCC RF Test Report

Report No. : FR780201C

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : [51~54%

Test Channel : |11

Test Engineer : Aking chang/Reece Lin

WLAN 802.11n HT20 Channel 11

100kHz PSD reference Level

High Channel Plot
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o 1as. FCC RF Test Report Report No. : FR780201C

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 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 LAG.

FCC RF Test Report Report No. : FR780201C

3.5.3 Test Procedures

1.

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O 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.

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.

For average measurement:

. Detector = power averaging (rms), set sweep point =2 2 span / RBW.

«  Averaging type = power averaging(RMS)

«  The correction factor shall be offset is 10 log (1/x), where x is the duty cycle.
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o 1as. FCC RF Test Report Report No. : FR780201C

3.5.4 Test Setup

For radiated emissions below 30MHz

| : RX Antenna
[ 3m |
1
EUT
o | T
g0cm 1m

Metal Full Soldered Ground Plane

e ..

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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o 1as. FCC RF Test Report Report No. : FR780201C

For radiated emissions above 1GHz

RX Antenna
i N
Amt. feed
point -
1-4m
— :
[ EUT E'ql Im —h:
T [ ] |
i
1.5m E
. &
Metal Full Soldered Ground Plane

| oo

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 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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o 1as. FCC RF Test Report Report No. : FR780201C

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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o 1as. FCC RF Test Report Report No. : FR780201C

3.6.4 Test Setup

e
| Non-conductive table |
| i
I Rear of EUT to be flushed !
I with rear of table top i
| -
I 1
' |
= 1
| o 1
| S ] s8emio
I Receiver I ground
I 5001 BF Cable §8cm, : plane
' 1
| I
| 2 I
| | L
| 1
' I
I I
I |
i
| I
' I
| |
| o : 1 -~
} s Bonded to horizontal 0 em to vertical I
s ground plane reference plane I -
- SO PRt o N SR Yo, A S L
AMH = Artificial maing network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network Systern Simalator
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o 1as. FCC RF Test Report Report No. : FR780201C
3.6.5 Test Result of AC Conducted Emission
Test Mode : Mode 1 Temperature : 26~27C
Test Engineer : [Shareef Yu Relative Humidity : |56~58%
Test Voltage :  [120Vac / 60Hz Phase : Line
. GSMB850 Idle + Bluetooth Link + WLAN Link + USB Cable (Charging from
Function Type :
Notebook)
100T
0T
80T
70T
60:\ CISPR224QP lLimit at Main Ports
>
2 .l
"C_3 50 ‘
3
3 a0t ¢ *
ol *
1 * ¢
20T
10T
0 t t t —t—— t t t t —t—— t t {
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak Filter | Line Corr. | Margin Limit
(MHz) (dBuV) (dB) | (dB) | (dBpV)
0.158000 50.8 Ooff | L1 | 19.5 14.8 65.6
0.174000 48.3 Ooff | L1 | 19.5 16.5 64.8
0.198000 43.0 Ooff | L1 | 195 | 20.7 63.7
0.542000 40.2 Ooff | L1 | 195 15.8 56.0
1.046000 26.9 Off | L1 | 19.5 | 291 56.0
3.838000 33.5 Off | L1 | 19.6 | 225 56.0
15.526000 26.3 Ooff | L1 | 19.7 | 337 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) | (dB) | (dBpV)
0.158000 33.0 Off | L1 | 195 | 226 55.6
0.174000 35.1 Off | L1 | 19.5 19.7 54.8
0.198000 25.4 Off | L1 | 195 | 283 53.7
0.542000 30.6 Off | L1 | 19.5 15.4 46.0
1.046000 19.2 Off | L1 | 195 | 26.8 46.0
3.838000 26.4 Off | L1 | 19.6 19.6 46.0
15.526000 22.2 Off | L1 | 19.7 | 278 50.0
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o 1as. FCC RF Test Report Report No. : FR780201C
Test Mode : Mode 1 Temperature : 26~27C
Test Engineer : [Shareef Yu Relative Humidity : (56~58%
Test Voltage :  [120Vac / 60Hz Phase : Neutral
. GSM850 Idle + Bluetooth Link + WLAN Link + USB Cable (Charging from
Function Type :
Notebook)
100T
90T
80T
70T
60:\ CISPR22-4QP Limit at Main Ports
b |
o
2 soib
3 T
3 a7 'S
L . 7' 3
30 ': ‘ ‘
20T
10T
0 t t t —t—— t t t t —t—+— t t {
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Final Result : Quasi-Peak
Frequency Quasi-Peak . . Corr. | Margin Limit
Filter | Line
(MHz) (dBpV) (dB) | (dB) | (dBuV)
0.158000 50.2 Off N 19.5 15.4 65.6
0.542000 39.8 Off N 19.5 16.2 56.0
3.694000 33.9 Off N 19.6 22.1 56.0
5.822000 36.0 Off N 19.6 24.0 60.0
8.230000 26.6 Off N 19.7 334 60.0
15.998000 28.2 Off N 19.8 31.8 60.0
Final Result : Average
Frequency Average Filter | Line Corr. | Margin | Limit
(MHz) (dBpV) (dB) | (dB) | (dBuV)
0.158000 32.4 Off N 19.5 | 23.2 55.6
0.542000 30.7 Off N 19.5 15.3 46.0
3.694000 26.5 Off N 19.6 19.5 46.0
5.822000 30.1 Off N 19.6 19.9 50.0
8.230000 18.7 Off N 19.7 | 31.3 50.0
15.998000 20.3 Off N 19.8 | 29.7 50.0
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o 1as. FCC RF Test Report Report No. : FR780201C

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 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.
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

4 List of Measuring Equipment

Calibration

Instrument Manufacturer [ Model No. | Serial No. |Characteristics Date Test Date Due Date Remark
GB412923 Aug.17.2017~ Conducted
P Met Agilent E4416A NA Dec. 26, 2016 Dec. 25, 2017
owerieter gren 44 ee Aug.18.2017 | o0 (THO5-HY)
US404415 Aug.17.2017~ Conducted
P S Agilent E9327A 50MHz~18GHz | Dec. 26, 2016 Dec. 25, 2017
ower Sensor gilen 48 z z | Dec Aug.18.2017 ec (THO5-HY)
Aug.17.2017~ Conducted
H i TECPEL DTM-303B | TP157151 N/A Mar. 20, 2017 Mar. 19, 2018
ygrometer ar Aug.18.2017 | o (THO5-HY)
Spectrum Rohde & Aug.17.2017~ Conducted
FSP40 100057 9kHz-40GH Nov. 25, 2016 Nov. 24, 2017
Analyzer Schwarz e | Tov Aug.18.2017 | 0" (THO5-HY)
Rohde & Sep. 07, 2017 ~ Radiation
Loop Antenna HFH2-Z22 100315 | 9 kHz~30 MHz | May 15, 2017 May 14, 2019
Schwarz Sep. 12, 2017 (03CH13-HY)
CBL L
) Sep. 07, 2017 ~ Radiation
Bilog Antenna TESEQ 6111D&00800( 40103&04 [ 30MHz to 1GHz | Jan. 07, 2017 Jan. 06, 2018
Sep. 12, 2017 (03CH13-HY)
N1DO01N-06
SCHWARZBE 9120D-124 Sep. 07, 2017 ~ Radiation
Horn Antenna BBHA 9120 D 1GHz ~ 18GHz | May 02, 2017 May 01, 2018
CK 1 Sep. 12, 2017 (03CH13-HY)
SHF-EHF Horn | SCHWARZBE BBHA9170 Sep. 07, 2017 ~ Radiation
BBHA 9170 18GHz- 40GHz | Nov. 08, 2016 Nov. 07, 2017
Antenna CK 584 Sep. 12, 2017 (03CH13-HY)
Sonoma-Instru Sep. 07, 2017 ~ Radiation
Amplifi 310N 187282 9KHz~1GH Dec. 21, 2016 Dec. 20, 2017
mpter ment R Sep. 12,2017 | ¢ (03CH13-HY)
AMF-7D-0010 Sep. 07, 2017 ~ Radiation
P lifi MITE 1590074 | 1GHz~18GH May 22, 2017 May 21, 2018
reampitier Q| 4800-30-10P z o s Sep. 12,2017 | Y (03CH13-HY)
MY532701 Sep. 07, 2017 ~ Radiation
P lifi Keysight 83017A 1GHz~26.5GHz | Jan. 09, 2017 Jan. 08, 2018
reampitier eysig 47 z Z|-an Sep. 12,2017 | “2" (03CH13-HY)
. ) N9038A(MXE |MY532900 20Hz to Sep. 07, 2017 ~ Radiation
EMI Test R Agilent Jan. 12, 2017 Jan. 11, 2018
estRecewer)  Aglen ) 53 265GHz | o Sep. 12,2017 | *°" (03CH13-HY)
Control Turn Sep. 07, 2017 ~ Radiation
Controller EMEC EM1000 N/A N/A N/A
table & Ant Mast Sep. 12, 2017 (03CH13-HY)
AM-BS-4500- Sep. 07, 2017 ~ Radiation
Antenna Mast EMEC N/A 1m~4m N/A N/A
B Sep. 12, 2017 (03CH13-HY)
Sep. 07, 2017 ~ Radiation
Turn Table EMEC TT2000 N/A 0~360 Degree N/A N/A
Sep. 12, 2017 (03CH13-HY)
) Conduction
AC Power Source ChainTek APC-1000W N/A N/A N/A Sep. 13, 2017 N/A
(CO05-HY)
Conducti
Hygrometer Testo 608-H1 | 34913912 N/A May 02, 2017 | Sep.13,2017 | May 01,2018 | gg 02",4'3?
Rohde & Conduction
LISN ENV216 100080 9kHz~30MH Nov. 29, 2016 | Sep. 13,2017 | Nov. 28, 2017
Schwarz z Z oV P oV (CO05-HY)
HUBER + Conduction
LF Cabl RG-214/U LFO1 N/A Jan. 05, 2017 | Sep. 13,2017 | Jan. 04, 2018
avie SUHNER an P an (CO05-HY)
Rohde & Conduction
Pulse Limit ESH3-22 100851 N/A Jan. 05,2017 | Sep. 13,2017 | Jan. 04, 2018
ulse Limiter Schwarz an ep an (CO05-HY)
) Rohde & Conduction
EMI Test Receiver ESU26 100472 | 20Hz~26.5GHz | Dec. 29, 2016 | Sep. 13,2017 | Dec. 28, 2017
Schwarz (CO05-HY)
NCR: No Calibration Required
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o 1as. FCC RF Test Report Report No. : FR780201C

5 Uncertainty of Evaluation

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

Measuring Uncertainty for a Level of Confidence 2.7dB
of 95% (U = 2Uc(y)) )
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 4.9dB
of 95% (U = 2Uc(y)) )

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.4dB

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence
o _ 4.3dB
of 95% (U = 2Uc(y))
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Appendix A. Conducted Test Results
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Appendix A. Test Result of Conducted Test Items

Report Number : FR780201C

Test Engineer:

Aking chang/Reece Lin

Temperature:

21~25

°C

Test Date:

2017/8/18~2017/9/12

Relative Humidity:

51~54

%
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6dB and 99% Occupied Bandwidth

TEST RESULTS DATA

2.4GHz Band

SR 6dB BW
Mod. gz:g NT{ CH. (iAreH(;) OCCBL\’/{’/'ed G?SH?)N (k/ilanizt) Pass/Fail

(MHz)
11b |1Mbps| 1| 1 | 2412 | 1260 9.52 0.50 Pass
11b |IMbps| 1| 6 | 2437 | 1285 10.04 0.50 Pass
11b |IMbps| 1| 1L | 2462 | 1255 9.52 0.50 Pass
11g |6Mbps| 1| 1 | 2412 | 1755 15.64 0.50 Pass
11g |6Mbps| 1| 6 | 2437 | 17.45 1534 0.50 Pass
11g |6Mbps| 1| 11 | 2462 | 17.40 1514 0.50 Pass
HT20 [MCSO| 1| 1 | 2412 | 1830 16.28 0.50 Pass
HT20 [MCS0| 1| 6 | 2437 | 1820 15.42 0.50 Pass
HT20 [MCSO| 1| 11 | 2462 | 18.30 15.06 0.50 Pass

Report Number : FR780201C
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TEST RESULTS DATA

Peak Power Table

Report Number : FR780201C

2.4GHz Band

Peak Conducted EIRP EIRP
Mod. Data NTY CH. Freqg. | Conducted qugr DQ Power qugr Pags
Rate (MHz) Power Limit (dBi) (dBm) Limit [Fail

(dBm) (dBm) (dBm)
11b | 1Mbps| 1 1 2412 16.72 30.00 -1.50 15.22 36.00 Pass
11b | 1Mbps| 1 6 2437 17.77 30.00 -1.50 16.27 36.00 Pass
11b | 1Mbps| 1 11 2462 15.45 30.00 -1.50 13.95 36.00 Pass
11g | 6Mbps| 1 1 2412 20.10 30.00 -1.50 18.60 36.00 Pass
11g | 6Mbps| 1 6 2437 19.75 30.00 -1.50 18.25 36.00 Pass
11g | 6Mbps| 1 11 2462 19.33 30.00 -1.50 17.83 36.00 Pass
HT20 | MCSO| 1 1 2412 20.20 30.00 -1.50 18.70 36.00 Pass
HT20 | MCSO | 1 6 2437 19.77 30.00 -1.50 18.27 36.00 Pass
HT20 | MCSO | 1 11 2462 19.24 30.00 -1.50 17.74 36.00 Pass
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Report Number : FR780201C

TEST RESULTS DATA
Average Power Table

(Reporting Only)
2.4GHz Band
Du Average
S e BT P i
(dBm)
11b [ 1Mbps| 1 1 2412 0.00 13.71
11b [ 1Mbps| 1 6 2437 0.00 14.87
11b [1Mbps| 1| 11 [ 2462 0.00 12.40
11g [6Mbps| 1 1 2412 0.12 11.94
11g [6Mbps| 1 6 2437 0.12 11.55
11g [6Mbps| 1| 11 [ 2462 0.12 11.12
HT20 | MCSO| 1 1 2412 0.16 12.00
HT20 | MCSO| 1 6 2437 0.16 11.56
HT20 | MCSO| 1| 11 | 2462 0.16 11.16
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TEST RESULTS DATA

Peak Power Density

2.4GHz Band
Peak PSD Peak PSD
Mod. | 22@ INTq CH. (iAreH(;) /(3dk?-|r2) (5;) ('a'g‘rﬁ Pass/Fail
13kH2)
11b |IMbps| 1| 1 | 2412 | -1008 | -1.50 8.00 Pass
11b | 1Mbps| 1 6 2437 -8.34 -1.50 8.00 Pass
11b |IMbps| 1| 1L | 2462 | -1068 | -1.50 8.00 Pass
11g |6Mbps| 1| 1 | 2412 | 1202 | -1.50 8.00 Pass
11g |6Mbps| 1| 6 | 2437 | 1450 | -1.50 8.00 Pass
11g |6Mbps| 1| 1L | 2462 | 1416 | -1.50 8.00 Pass
HT20 [MCS0| 1| 1 | 2412 | 1338 | -1.50 8.00 Pass
HT20 [MCSO| 1| 6 | 2437 | -1333 | -150 8.00 Pass
HT20 [MCSO| 1| 11 | 2462 | -1281 | -1.50 8.00 Pass

Report Number : FR780201C
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

Appendix B. Radiated Spurious Emission

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) (dBuV/im)| (dB) |(dBpV/im)| (dBupV)| (dB/m) | (dB) | (dB) |[(cm) (deg) (P/A)|(HIV)
2386.23 51.82 |-22.18 74 41.16 26.89 4.83 | 30.99 | 325 | 241 P H
2389.905 42.5 -11.5 54 31.84 26.89 483 | 30.99 | 325 | 241 A | H
* 2412 100.29 - - 89.54 26.94 4.87 | 30.99 | 325 | 241 P H
802.11b
* 2412 97.45 - - 86.7 26.94 4.87 | 30.99 | 325 | 241 A | H
CH 01
2381.295 51.83 |-22.17 74 41.22 26.84 483 | 30.99 | 368 | 281 P |V
2412MHz
2389.905 4119 [-12.81 54 30.53 26.89 4.83 | 30.99 | 368 | 281 AV
* 2412 96.61 - - 85.86 26.94 487 | 30.99 | 368 | 281 P |V
* 2412 93.35 - - 82.6 26.94 4.87 | 30.99 | 368 | 281 AV
2362.64 53.19 |-20.81 74 42.66 26.79 4.8 30.99 | 319 | 232 P H
2386.44 40.91 |-13.09 54 30.25 26.89 483 | 3099 | 319 | 232 | A | H
* 2437 102.1 - - 91.23 27.04 488 | 30.98 | 319 | 232 P H
* 2437 99.18 - - 88.31 27.04 488 | 3098 | 319 | 232 | A | H
2489.29 52.36 |-21.64 74 41.26 27.2 493 | 30.96 | 319 | 232 P H
802.11b
2484.88 41.01 |-12.99 54 29.97 2715 493 | 3097 | 319 | 232 | A | H
CH 06
2351.72 5219 |-21.81 74 41.69 26.79 4.78 31 400 | 268 P |V
2437MHz
2387.56 4043 |-13.57 54 29.77 26.89 483 | 3099 | 400 | 268 | A | V
* 2437 99.74 - - 88.87 27.04 488 | 30.98 | 400 | 268 P |V
* 2437 96.65 - - 85.78 27.04 488 | 3098 | 400 | 268 | A | V
2487.12 51.41 |-22.59 74 40.37 2715 493 | 30.97 | 400 | 268 P |V
2484.74 40.79 |-13.21 54 29.75 27.15 493 | 3097 | 400 | 268 | A | V
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* 2462 101.72 - - 90.76 271 4.9 30.97 | 310 | 231 P | H
* 2462 98.73 - - 87.77 271 4.9 30.97 | 310 | 231 A | H
2491.72 53.01 |-20.99 74 41.91 27.2 493 | 30.96 | 310 | 231 P | H
802.11b
2485.92 42,54 |-11.46 54 31.5 27.15 493 | 30.97 | 310 | 231 A | H
CH 11
* 2462 98.02 - - 87.06 271 4.9 30.97 | 395 | 276 P |V
2462MHz
* 2462 95.02 - - 84.06 27.1 4.9 3097 | 395 276 | A | V
2487.84 52.73 |-21.27 74 41.63 27.2 493 | 30.96 | 395 | 276 P |V
2485.88 41.57 |-12.43 54 30.53 | 27.15 493 | 3097 | 395 | 276 | A | V
1. No other spurious found.
Remark . -
2. All results are PASS against Peak and Average limit line.
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FCC RF Test Report

Report No. : FR780201C

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) (dBuV/Im)| (dB) [(dBuV/im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)|(H/V)
4824 53.93 [-20.07 74 71.77 31.56 7.33 | 57.24 | 238 | 325 P H
802.11b
4824 52.55 -1.45 54 70.39 31.56 733 | 5724 | 238 | 325 | A | H
CH 01
4824 53.08 [-20.92 74 70.92 31.56 7.33 | 57.24 | 400 | 292 P |V
2412MHz
4824 51.42 -2.58 54 69.26 31.56 733 | 5724 | 400 | 292 | A | V
4874 53.93 |-20.07 74 71.53 31.63 744 | 5717 | 247 | 327 P H
4874 52.65 -1.35 54 70.25 31.63 744 | 5717 | 247 | 327 | A | H
802.11b
7311 4595 |-28.05 74 57.47 36.16 9.13 | 57.27 | 100 0 P H
CH 06
4874 52.99 |[-21.01 74 70.59 31.63 744 | 5717 | 370 | 291 P |V
2437MHz
4874 51.3 -2.7 54 68.9 31.63 744 | 5717 | 370 | 291 AV
7311 43.22 |-30.78 74 54.74 36.16 9.13 | 57.27 | 100 0 P |V
4924 54.09 |[-19.91 74 71.47 31.7 7.52 57.1 272 | 327 P H
4924 52.71 -1.29 54 70.09 31.7 7.52 571 272 | 327 | A | H
802.11b
7386 4535 |-28.65 74 56.8 36.31 9.18 | 57.38 | 100 0 P H
CH1M
4924 5111 |-22.89 74 68.49 31.7 7.52 571 384 | 297 P |V
2462MHz
4924 49.76 -4.24 54 67.14 31.7 7.52 57.1 384 | 297 | A | V
7386 4447 |-29.53 74 55.92 36.31 9.18 | 57.38 | 100 0 P |V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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FCC RF Test Report

Report No. : FR780201C

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) (dBuV/im)| (dB) |(dBpV/im)| (dBuV)| (dB/m) | (dB) | (dB) |[(cm) (deg) (P/A)(HIV)
2389.59 59.26 |-14.74 74 48.6 26.89 4.83 | 30.99 | 367 | 231 P H
2390 47.35 -6.65 54 36.69 26.89 483 | 30.99 | 367 | 231 A | H
* 2412 103.37 - - 92.62 26.94 4.87 | 30.99 | 367 | 231 P H
802.11
g * 2412 95.79 - - 85.04 26.94 4.87 | 30.99 | 367 | 231 A | H
CH 01
2389.275 53.22 |-20.78 74 42.56 26.89 483 | 30.99 | 399 | 270 P |V
2412MHz
2389.695 4292 [-11.08 54 32.26 26.89 483 | 3099 | 399 | 270 | A | V
* 2412 97.27 - - 86.52 26.94 487 | 30.99 | 399 | 270 P |V
* 2412 89.88 - - 79.13 26.94 487 | 3099 | 399 | 270 | A | V
2342.76 52.57 |-21.43 74 4213 26.73 4.78 31 400 | 233 P H
2356.9 4277 |-11.23 54 32.27 26.79 4.78 31 400 | 233 | A | H
* 2437 101.34 - - 90.47 27.04 4.88 | 30.98 | 400 | 233 P H
* 2437 94.08 - - 83.21 27.04 488 | 3098 | 400 | 233 | A | H
2484.32 5212 |-21.88 74 41.08 27.15 493 | 30.97 | 400 | 233 P H
802.11
g 2483.5 42.07 [-11.93 54 31.03 2715 493 | 3097 | 400 | 233 | A | H
CH 06
2362.64 51.48 |-22.52 74 40.95 26.79 4.8 30.99 | 400 | 264 P |V
2437MHz
2385.88 41.83 |-12.17 54 31.17 26.89 483 | 3099 | 400 | 264 | A | V
* 2437 98.66 - - 87.79 27.04 488 | 30.98 | 400 | 264 P |V
* 2437 91.48 - - 80.61 27.04 488 | 3098 | 400 | 264 | A | V
2489.92 51.66 |-22.34 74 40.56 27.2 493 | 30.96 | 400 | 264 P |V
2485.65 42 -12 54 30.96 27.15 493 | 3097 | 400 | 264 | A | V
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* 2462 104.22 - - 93.26 271 4.9 3097 | 398 | 229 | P | H
* 2462 96.83 - - 85.87 271 4.9 3097 | 398 | 229 | A | H
2483.6 59.51 |-14.49 74 48.47 | 27.15 493 | 3097 | 398 | 229 | P | H
802.11
g 2483.52 46.33 -7.67 54 35.29 | 27.15 493 | 3097 | 398 | 229 | A | H
CH 11
* 2462 96.83 - - 85.87 271 4.9 3097 | 110 | 129 | P | V
2462MHz
* 2462 89.19 - - 78.23 27.1 4.9 3097 | 110 | 129 | A | V
2488.48 52.32 |-21.68 74 41.22 27.2 493 | 3096 | 110 | 129 | P | V
2485.56 42.06 [-11.94 54 31.02 | 2715 493 | 3097 | 110 | 129 | A | V
1. No other spurious found.
Remark . -
2. All results are PASS against Peak and Average limit line.
SPORTON INTERNATIONAL INC. Page Number : B50of B12
TEL : 886-3-327-3456 Report Issued Date - Nov. 08, 2017
FAX : 886-3-328-4978 Report Version . Rev. 01

FCC ID : HLZTKO010

Report Template No.: BU5-FR15CWL Version 2.0




o 1as. FCC RF Test Report Report No. : FR780201C
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) (dBuV/im)| (dB) [(dBuV/im)|(dBupV)| (dB/m) | (dB) | (dB) [(cm) (deg) (P/A)|(HIV)
802.11g 4824 43.82 |-30.18 74 61.66 31.56 7.33 | 57.24 | 100 0 P | H
CH 01 Vv
4824 4413 |-29.87 74 61.97 31.56 7.33 | 57.24 | 100 0 P
2412MHz
4874 4296 |-31.04 74 60.56 31.63 744 | 5717 | 100 0 P | H
802.11
g 7311 43.41 |-30.59 74 54.93 36.16 9.13 | 57.27 | 100 0 P | H
CH 06
4874 4193 |-32.07 74 59.53 31.63 744 | 5717 | 100 0 P |V
2437MHz
7311 43.88 |-30.12 74 55.4 36.16 9.13 | 57.27 | 100 0 P |V
4924 4444 |-29.56 74 61.82 31.7 7.52 571 100 0 P | H
802.11
g 7386 4486 |-29.14 74 56.31 36.31 9.18 | 57.38 | 100 0 P | H
CH 11
4924 43.52 |-30.48 74 60.9 31.7 7.52 571 100 0 P |V
2462MHz
7386 44 1 -29.9 74 55.55 36.31 9.18 | 57.38 | 100 0 P |V
1. No other spurious found.
Remark _ o
2. All results 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)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)|(H/V)
2390 62.64 |-11.36 74 5198 | 26.89 | 483 | 3099 | 370 | 228 | P | H
2390 48.64 | -5.36 54 3798 | 2689 | 483 | 3099 | 370 | 228 | A | H
802.11n * 2412 102.16 - - 9141 | 2694 | 487 | 3099 | 370 | 228 | P | H
HT20 * 2412 94.54 - - 83.79 | 2694 | 487 | 3099 | 370 | 228 | A | H
CH 01 2390 53.07 |-20.93 74 4241 | 26.89 | 4.83 | 30.99 | 400 | 270 | P | V
2412MHz 2390 43.24 |-10.76 54 3258 | 26.89 | 483 | 30.99 | 400 | 270 | A | V
* 2412 96.91 - - 86.16 | 26.94 | 4.87 | 3099 | 400 | 270 | P | V
* 2412 89.57 - - 7882 | 2694 | 487 | 30.99 | 400 | 270 | A | V
2369.36 51.67 |-22.33 74 41.09 | 26.84 4.8 3099 | 358 | 228 | P | H
2389.66 4241 |-11.59 54 31.75 | 2689 | 483 | 3099 | 358 | 228 | A | H
* 2437 102.31 - - 9144 | 2704 | 488 | 3098 | 358 | 228 | P | H
* 2437 94.88 - - 84.01 | 27.04 | 488 | 3098 | 358 | 228 | A | H
802.11n 249475 51.39 |-22.61 74 40.29 272 493 | 3096 | 358 | 228 | P | H
HT20 2487.47 42.14 |-11.86 54 31.1 2715 | 493 | 3097 | 358 | 228 | A | H
CHo06 2381.54 51.56 |-22.44 74 4095 | 26.84 | 483 | 3099 | 396 | 265 | P | V
2437TMHz 2385.6 41.61 |-12.39 54 3095 | 26.89 | 483 | 3099 | 396 | 265 | A | V
* 2437 98.93 - - 88.06 | 27.04 | 488 | 3098 | 396 | 265 | P | V
* 2437 91.5 - - 80.63 | 27.04 | 488 | 3098 | 396 | 265 | A | V
2499.23 52 -22 74 40.9 27.2 493 | 3096 | 396 | 265 | P | V
2483.5 41.88 |-12.12 54 30.84 | 2715 | 493 | 3097 | 396 | 265 | A | V
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2462 102.39 - - 91.43 271 4.9 30.97 | 351 | 234 P | H
2462 94.72 - - 83.76 271 4.9 3097 | 351 | 234 | A | H
802.11n 2483.52 591 -14.9 74 48.06 | 27.15 493 | 3097 | 351 | 234 P | H
HT20 2484 46.27 -7.73 54 35.23 | 27.15 493 | 3097 | 351 | 234 | A | H
CH 11 2462 98.99 - - 88.03 271 4.9 3097 | 390 | 269 | P | V
2462MHz 2462 91.45 - - 80.49 27.1 4.9 3097 | 390 269 A | V
2485 56.43 |[-17.57 74 4539 | 27.15 493 | 3097 | 390 | 269 | P | V
2483.96 44.55 -9.45 54 33.51 2715 493 | 3097 | 390 | 269 | A | V
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 802.11n 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/im)| (dB) |(dBpV/Im)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg) (P/A)|(H/V)
802.11n
4824 4424 |-29.76 74 62.08 | 31.56 7.33 | 57.24 | 100 0 P | H
HT20
CH 01
4824 4292 |-31.08 74 60.76 | 31.56 7.33 | 57.24 | 100 0 P |V
2412MHz
802.11n 4874 43.15 |-30.85 74 60.75 | 31.63 744 | 5717 | 100 0 P | H
HT20 7311 4414 |-29.86 74 55.66 | 36.16 9.13 | 57.27 | 100 0 P | H
CH 06 4874 41.04 |-32.96 74 58.64 | 31.63 744 | 5717 | 100 0 P |V
2437MHz 7311 44 1 -29.9 74 55.62 | 36.16 9.13 | 57.27 | 100 0 P |V
802.11n 4924 43.77 |-30.23 74 61.15 31.7 7.52 57.1 100 0 P | H
HT20 7386 4442 |-29.58 74 55.87 | 36.31 9.18 | 57.38 | 100 0 P | H
CH 11 4924 42.06 |-31.94 74 59.44 31.7 7.52 571 100 0 P |V
2462MHz 7386 447 -29.3 74 56.15 | 36.31 9.18 | 57.38 | 100 0 P |V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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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) (dBpuV/m)| (dB) [(dBuV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)|(HIV)
154.2 3048 |-13.02 435 47.94 13.5 1.27 | 32.28 - - P H
250.05 31.99 |[-14.01 46 47.36 15.16 1.59 32.2 - - P H
297.3 3486 |-11.14 46 49.61 15.6 1.72 | 3213 - - P H
437.9 37.75 -8.25 46 48.26 19.48 2.1 32.17 | 100 0 P H
663.3 33.61 [-12.39 46 39.82 23.35 2.51 32.18 - - P H
2.4GHz
720 31.34 |-14.66 46 36.37 24 .36 264 | 3213 - - P H
802.11b
LF 30.54 334 -6.6 40 43.37 21.8 0.59 | 32.34 | 100 0 P |V
119.91 249 -18.6 435 42.53 13.51 1.09 | 32.29 - - P |V
166.35 2488 |[-18.62 43.5 43.98 11.77 1.35 | 32.28 - - P |V
331.5 31.33 |[-14.67 46 44.98 16.61 1.81 32.14 - - P |V
424 .6 30.95 |-15.05 46 41.6 19.39 2.03 | 32.16 - - P |V
663.3 3445 |-11.55 46 40.66 23.35 2.51 32.18 - - P |V
1. No other spurious found.
Remark o
2. All results are PASS against limit line.
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o 1as. FCC RF Test Report Report No. : FR780201C

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
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

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

FCC ID : HLZTKO010

Report Template No.: BU5-FR15CWL Version 2.0

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)(HIV)
802.11b 2390 5545 |-1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CHO01
2412MHz 2390 4354 |-1046| 54 426 | 3222 | 458 | 3586 | 103 | 308 @ A | H

1. Level(dBpV/m) =

Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

2. Over Limit(dB) = Level(dBpV/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(dBpV) — 35.86 (dB)

= 43.54 (dBuV/m)

2. Over Limit(dB)

= Level(dByV/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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«aaniss.  FCC RF Test Report Report No. : FR780201C

Appendix C. Radiated Spurious Emission Plots

Note symbol

-L Low channel location

-R | High channel location
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SPORTON LAG.

FCC RF Test Report Report No. : FR780201C

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
1o LEvel (dBuvim) Date: 2017-09-09 4 goL2vel (dBaVim) Date: 2017-09-09
1304 1304
1200 1200
1o 1o
104 - 104 1
904 . 904
/
8y / 8y PEAK 74
g i g
Peak 629 - e 620 WW-J
o ) B} . M B gt — [
400 400
304 304
20y 20y
100 100
810 BN, 2340. 2360. 2380. 2400 215 1000 1300. 1500. 1700. 1400 100 2300. 2500. 2700. 3000
Frequency (MHz} Frequency (WHz)
Site 1 03CHI3-HY Site 1 03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL Condifion + PEAK_T4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto + RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto
Detector +Peak Detector +Peak
gnLevel (dBuVim) Date: 2017.09-09 o Lvel (dBuVim) Date: 2017-09-09
1304 1304
1200 1200
110 10
109 1009 1
Y
24 f Al
84 / 84
ny / g
Average o9 4 g | sin
500) N 54 B ———
a0 = 409
309 304
20y 29
104 104
210 2820 40 260 8. 2400 215 100 600 1500 1700 1900 Z00. 2300 2500. 2700, m
Frequency (MHz} Frequency (MHz}
Site $D3CHI3-HY Site L 03CHI3-HY
Condifion : AV6_BE_F4 3m HORN_91200_1241 HORTZONTAL Condition: AV 54 3 HORN_91200_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/0.010¢Hz SWT:Auto + RBW:1000.000KHz VBW/:0.010¢Hz SWT:Auto
Detector  Peak Detector i Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CHO01 2412MHz

1 Vertical Fundamental
o Lvel (dBuVim) Date: 2017-09-09 4 anLevel (dBaVim) Date: 2017-09-09
1304) 1304)
20 20
1104 1104
1000) 1000) 1
o]
909 7 909
804 / 804 ST
79 / 79
Peak 69 : / 69
g m/ i bs|
50, tokr ' B e S
a9 a9
304 304
200 200
04 04
B B0 340, 2360, 780, 2400 415 000 600 100 0L 1800 2000 200 2800 2700, 300
requency (W] requency (W]
Site + 03CHI3-HY Site + 03CHI3-HY
Conaition + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Conaition + PEAK_T4 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto + RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto
Detector +Peak Detector +Peak

oL 24el 9BaVi)

Date: 2017-09-09

1300
1200
10
1000}
200
800
ny

Average Py

50

300
20
09

B0 230,

Site
Condition

Detector

340 2260, 7280,
Frequency (MHz)

+03CHI3-HY

+ AV6_BE 54 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/0.010¢Hz SWT:Auto
+Peak

2400, 215

. goL2vel0BaViT)

Date: 2017-08-09

1300
1200
10
100
909
800
el
600

| G54

300
20
09

500
[ O A —
00

1000

Site
Condition

Detector

B0 1500 1700 100 00 200 25W. 2700, El
Frequency (WHz)

+ 03CH13-HY

+ AVG_54 3m HORN_9120D_1241 VERTICAL

+ RBW:1000.000KHz VBW/:0.010<Hz SWT:Auto

Paak

SPORTON INTERNATIONAL INC.
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11b CH06 2437MHz - L
1 Horizontal Fundamental
Level (dBaVim) Date: 2017-09.09 Lol (dBaVim) Date: 2017-09.09
1300 1300
1200 1200
10 10
1009 /,M\ 1009
9.0 / \ 9.0
80 / \ 80 PERTE
no J N no
Peak 620 o 629
I
! pad 524 SN Pl i
g g
300 300
20 20
100 100
B2, 20, 2560, 730 2400, 2. 240, 2850 o0 . IS0 ;L 0 Z00. 200 %W, 20, E)
Frequency (WHz) Frequency (WHz)
Site 1 03CHI3-HY Site 1 03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL Condifion + PEAK_T4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto + RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto
Detector Paak Detector Paak
1o LEvel (dBuvim) Date: 2017-09-09 4 goL2vel (dBaVim) Date: 2017-09-09
1300 1300
1200 1200
100 100
100 100
90 mR 90
800 f \ 800
m / y m
o
Average Py = 8 o o
o
509 ; Y 509 ] R No——
4 IJGA_‘_,,_,_——-—»'—'—“—'_“—”’—
300 300
09 09
100 100
2310320, 240, 2360. 380 2400. UN. 2440. 2450 1000 1300. 1500. 1700. 1400 100 2300. 2500. 2700. 3000
Frequency (MHz} Frequency (WHz)
Site 1 03CHI3-HY Site 1 03CHI3-HY
Condifion + AVG_BE B4 3m HORN_9120D_1241 HORIZONTAL Condifion + AV6_D4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBW/0.010¢Hz SWT:Auto + RBW:1000.000KHz VBW/0.010¢Hz SWT:Auto
Detector +Peak Detector +Peak
SPORTON INTERNATIONAL INC. Page Number : C4 of C35
TEL : 886-3-327-3456 Report Issued Date - Nov. 08, 2017
FAX : 886-3-328-4978 Report Version . Rev. 01

FCC ID : HLZTKO010

Report Template No.: BU5-FR15CWL Version 2.0



«aaniss.  FCC RF Test Report

Report No. : FR780201C

1300
1200,
g
100

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11b CH06 2437MHz - R
1 Horizontal Fundamental
o2l (dBaVim) Date: 2017-09-09

900 /m\
804 3
- Y PEAK_BE 74
g \
Peak s Left blank
50 \"'-«M,m g Pk
a0y
300
09
04
W) 2480, 2. 2, 280, 490 50
requency (W]
Site 1 03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto
Detector Paak
. goL2vel0BaViT) Date: 2017.0809
1304
200
104
100
909 m
i
800
\
79 §
by
Average a0 - - Left blank
504 R
1
a0y
304
200
109
W) 2450 2460 70 480 4% 50
Frequency (WHz)
Site + 03CH13-HY
Conaition + AVG_BE_4 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBW/:0.010<Hz SWT:Auto
Detector Paak

SPORTON INTERNATIONAL INC.
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SPORTON LAG.

FCC RF Test Report

Rep

ort No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CH06 2437MHz - L

1 Vertical Fundamental
qaglereldBavim) Date: 2017-0909  qLevel GBul] Date: 20170849
1300 1104
1200 120
10 1100
1009 1009
909 // W\ 909
89 \ 0 s
no / N 700
Peak 620 g 604
A i . wrend s bismareinsi
! EL b
a9 «
319 0
29 9
109 104
BN, 70, 760, 70 20 . 240, 2650 o o mo. o, B A B0 50 Z00 o
Frequency (WHz) Frequency (NH2)
Sife {03CHI3-HY Site $03CHI3HY
Concition~: PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition  :PEAK_74 31 HORN_91200_1241 VERTICAL
 RBW1000.000KHz VBV/:3000.000KHz SWTiAuto  RBW-1000.000KHz VBW:3000000KHz SWT:Acto
Detector :Peak Detector +Peak
140LEve! (4Buvim) Date: 2017-09-09 1y Level [dBuvim) Date: 20170909
1309 1109
1229 1209
g 14
1009 100
a0 VARN a0
800) o 809)
g / \ 709
Ave rage 600 /Vﬂ \ 604 s
50 _h 504
1 ~ “w-
309 3
29 9
100 100
2310320, 240, 2360. 380 2400. UN. 2440. 2450 1000 1300 1500. 1700. 1300. 200. 200 2500, 2700, 3000
Frequency (W) Frequency ()
Sife | 03CHI3HY Site :03CHI3HY
Condition ~: AV6_BE_54 3m HORN_91200_1241 VERTICAL Condition : AV5_54 3m HORN_91200_1241 VERTICAL
+ RBW:1000.000KHz VBW/0.010¢Hz SWT:Auto + RBW:1000.000KHz VBW:D.010KHz SWT:Auto
Detector  Peak Datector +Pegk
SPORTON INTERNATIONAL INC. Page Number : C6 of C35
TEL : 886-3-327-3456 Report Issued Date - Nov. 08, 2017
FAX : 886-3-328-4978 Report Version . Rev. 01

FCC ID : HLZTKO010

Report Template No.: B

U5-FR15CWL Version 2.0



«aaniss.  FCC RF Test Report

Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11b CH06 2437MHz - R
1 Vertical Fundamental
oo Level(dBaVim) Date: 2017.00.09
14
1224
0.0
1000/
909 //Nw\ \\
80 \\ PERK BE7A
0 \\
Peak e Left blank
524 Tt
a4
300
20
14
TR 2. F T T R N
Frequency (MHz}
Sife + 03CHI3-HY
Condition + PEAK_BE 74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/:3000000KHz SWT:Auto
Detector :Peak
- Level(@Bavim) Dae: 017400
1324
1200/
may
1004
B
8.0 \‘\
4 \\
Average 10 S — Left blank
501 >
a0
24
24
100
2430 2440, 2450, 2460. . 2480, 2490, 2500
Frequency (WHz)
Sife + D3CHI3-HY
Condition + AV6_BE_B4 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.0C0KHz VBV/0.010¢Hz SWT:Auto
Detector +Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11b CH11 2462MHz

1 Horizontal Fundamental
yaplevel (dBaVim) Date: 2017-03-09 4 goLevel (dBaVim) Date: 2017-09-09
1304 1304
1200 1204
110 110
A0 ermes 104
904 \\ 09
£y \\ PERK BE 74 &0 PERK T4
ny ' g
Peak o9 by | a0 M
Satibrsgbrbtrnd
500 i I\ 500 A
g g
309 304
20y 204
104 104
2450 2453.2485.2467.2460.2471.2473.2475.24T1.24T0. 2481 2483, 485 2487.2430. 2401 2493.2485.2407, 2500 o0 1300 100 700 100 Z00 200 5. 20OL. 30
Frequercy (WHz] Frequercy (WHz]
Site +03CH13-HY Site +03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL Condifion + PEAK_T4 3m HORN_9120D_1241 HORTZONTAL
RBW:1000000KHz VB 3000 000KHz SWT:Auto | RBWAI000.000KHz VBW3000000KHz SWT:Auto
Detector +Peak Detector +Peak
o Level (dBuVim) Date: 2017-09-09 4 goL2vel (dBaVim) Date: 2017-09-09
1304 1304
1204 1200
0o 1o
LLESS 104
90 —\\\ 90
N
89 \ 89
9 N m
A \
verage 0 \«\ AV BE 54 69 ] ]
504 TN ; 500)
A O PN
a0y g
304 304
29 20y
109 109
2450 2053.2455. 2467 2468.2471.24T3.0475.24T1 2470 1481 2483, 2485.2487.2430 24912493 2495 497, 2500 o 10 10 00 fw0 g0 B0 sW. 200 300
Frequency (MHz} Frequency (WHz)
Site + 03CH13-HY Sife 1 03CHI3-HY
Conaition + AVG_BE_4 3m HORN_9120D_1241 HORIZONTAL Condition + AV6_D4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBW/:0.010<Hz SWT:Auto + RBW:1000.000KHz VBW/0.010¢Hz SWT:Auto
Detector Paak Detector i Peak

SPORTON INTERNATIONAL INC.
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11b CH11 2462MHz
1 Vertical Fundamental
aglerel (dBim) Da: 2017-0999 oLl (@Bulim] Date: 20170849
1300 1109
1220 1200
100 1100
100 1009
smm‘\ a0
N,
0y N PEAK BE 74 i PERKTE
el \ 709
Peak 600 \\M 60
500 T S0 wmwmwww"”‘"J i -
400 400
319 10
n 19
10 104
2450 2455.2455. 2467468, 2471, 4TS24, 24772479 2461 2485, 2485.2457 243020012485, 2485. 2007, 2500 W0 0 0. U 1w e 20 00 200 o
Frequency (WHz) Frequency (NH2)
Site +03CH13-HY Site 03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition +PEAK 74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBV/:3000000KHZ SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector +Peak Detector +Peck
14pLEvel (4Buvim) Date: 20170609 1 ggLeve! BV Date: 20170909
1300 1309
1200 1209
100 e
100 1009
sm’\ﬁ\ 404
800 ks 80.0
g ke 74
\
Ave rage 60 h, WAEH 604 W
50 TR 504)
™~ 1
g “y
300 10
29 19
100 100
2450 2453.2455.2461.2469.2471.2473.2475.2471.2479. 2481 2483.2485.2487.2439.2491.2493. 2495.2491. 2500 1000 1300 1500. 1700. 1300. 200. 200 2500. 700 3000
Frequercy (WHe) Frequency (lH)
Site + 03CH13-HY Site +03CHI3-HY
Conaition + AVG_BE_Z4 3m HORN_9120D_1241 VERTICAL Condition +AV5_54 3m HORN_91200_1241 VERTICAL
+ RBW:1000.000KHz VBW/:0.010<Hz SWT:Auto + RBW:1000.000KHz VBW:0.010KHz SWT Auto
Detector Paak Detector +Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

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

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11g CHO01 2412MHz
1 Horizontal Fundamental
o Level (dBuVim) Date: 2017-09-09 4 anLevel(dBaVim) Date: 20170909
1304 1304
200 200
104 104
104 R 104
909 / 909
&g / &g PERI_74]
o W‘M o
o
Peak 629 » 69
T, SR PR APIIP WU VRPN e ek 50 MWWQMWAWWWW A s
a0y a0y
304 304
200 200
109 109
B B0 0 7360 30 2400 15 000 1300 500 f0. 160 00 200 250 2700 300
Frequency (MHz} Frequency (WHz)
Site + 03CH13-HY Site + 03CH13-HY
Conaition + PEAK_BE_74 3m HORN_91200_1241 HORIZONTAL Conaition + PEAK_T4 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto + RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto
Detector Paak Detector Paak
L poLerel(dBaVim) Date: 2017.0809 Lol (dBaVim) Date: 2017.00.00
1300) 1304
1200) 1200
1109 0y
104 1000)
By — aq
804) / 804
7Y 79
Average 610 // 624 J WE
529 1 59 /
T I P
0y e
300 300
204 09
04 04
B B0 340, 2360, 780, 2400 415 o0 1300 100 700 100 Z00 200 5. 20OL. 300
Frequency (WHz] requency (W]
Site +03CH13-HY Site 1 03CHI3-HY
Condifion + AV6_BE_E4 3m HORN_9120D_1241 HORIZONTAL Condition + AV6_54 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/:1.000¢Hz SWT:Auto + RBW:1000.000KHz VBW/:1.000<Hz SWT:Auto
Defector i Peak Detector 1 Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CHO01 2412MHz

1 Vertical Fundamental
qanLevel (dBaVim) Date: 2017-09-09 ., gpLevel [dBuVim] Date: 2017.09.09
1309 1109
1229 1204
100 1100
1000 100
904 //MM 900
89 09 ST
9 VJ 709
Peak 620 A g
JPHO—|
5 X 50.4) W,,,Wmuwwmwmww
a9 n
300 300
29 19
109 104
B0 B 20 260 20, 240 245 o o mo. o, B A B0 50 Z00 300
Frequency (Mhz} Frequency (NH)
Site +03CH13-HY Site +03CHI3-HY
Condition + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition PEAK 74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/:3000000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector  Peak Dafector +Peck
el dBVim) Date 2017-099 o Level dBuMIm] Date: 20170849
1300 it
1209 1209
g 14
1000 1t
a0 a0
s
800 80.0
9 0
Average o iy e
59 ; 504
0 G T
319 0
29 24
100 100
210 320 2340, 2360. 2380, 2400, 2415 1000 1300 1500. 1700. 1300. 200. 200 2500. 700 3000
Freuercy (W) Frequency ()
Site +03CH13-HY Site +03CHI3-HY
Condition + AV6_BE B4 3m HORN_9120D_1241 VERTICAL Condition +AV5_54 3m HORN_0120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/1.000<Hz SWT:Auto + RBW:1000.000KHz VBW:100CKHzZ SWT Auto
Detector :Peak Detecfor +Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CH06 2437MHz - L

Horizontal

Fundamental

Level(1BaVim)

Date: 2017-09-09

1300
1200,
g
100
909
800

el

Peak 0

50,

00
300
29
100

23102320,

Site
Condifion

Detector

24, 760, 2380 2400, UL,
requency (W]

2440. 2450

1 03CHI3-HY

+ PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto
Paak

1 1gLevel (GBI

Date: 20170909

1304)
1204)
109
1000
900
809

PEAK 74

74
604
LU Py NWMWWMMWMMWWW“M
4
309
00
109

e habspiiiat

000 1300 1500 470D 10 200 280C
Frequency (HI)
Site +03CHI3-HY
Condition +PEAK_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBW:3000.000kHz SWT:Auto
Detecfor +Peak

2600 2700 3000

 goL2rel(dBaViT)

Date: 2017-09.09

1300
120
100
1000
200
800
70

Average 9

fﬁ

50

00
300
29
09

B0,

Site
Condifion

Detector

740 756D %0 2400 u
Frequency (W]

2040, 2450

+ 03CHI3-HY

+ AV6_BE B4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBVW/1.000¢<Hz SWT:Auto

:Peak

139148l (GBI

Date: 2017-09-09

1300
1204)
1100
100.0
9.0
04)
09
600/

AVG_54

504
ACGM
0
24
104

1000 13000 1500 70 1900 2000 230L
Frequency (NHz)
Site +03CHI3-HY
Condition +AV5_54 3m HORN_91200_1241 HORIZONTAL
+RBW:1000.000KHz VBW:LOOCKHzZ SWT:Auro
Detecfor +Peak

2500 1700 3000

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : HLZTKO010
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11g CHO06 2437MHz - R
1 Horizontal Fundamental
L olLesel (dBuvim) Date 2017090
1300
1200
1100)
000
09 W\
80 ) PERK BE7A
79 \VN
Peak 69 W\w ; Left blank
501 Wmﬂvwmuwmww
400
00
20
100
TR 250, 200, 2. 280, U 50
Frequency (WHz)
Sife + D3CHI3-HY
Condition + PEAK_BE_74 3m HORN_9120D_1241 HORIZONTAL
 RBWAI000.000KHz VB/:3000.000KHz SWT:Auto
Detector +Peak
L olerel(dBuvim) Date 201740909
1300
1200
100
1000
L e
800 \
79 \
Average ” \\ T Left blank
500
g D
300
20
100
2230 2440 250, 260, . 248). 249 2500
Frequency (WHz)
Sife + D3CHI3-HY
Condition + AV6_BE_54 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBW1.000<Hz SWT:Auto
Detector :Peak

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : HLZTKO010
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Report Version
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: C13 0of C35
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CH06 2437MHz - L

Detector

+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto
Paak

1 Vertical Fundamental
oo Level(dBaVim) Date: 2017.08.09 o Level (dBuVin] Date: 2017.09.09
1300 1309
1200 1209]
0.0 1100
1000/ 100.0|
09 /MM” v [
80 304 BT
0 T0.0]
Peak 600) 64
. i e npint e | g s ot
o 20 i 500 MMWMWWWM
R
400 400
300 309
20 209
100 1049
2102320, 240 2360, 2380, 2400. 4. 2440, 2450 1000 1300 1500 1700. 1900. 200, 200, 2500. 2100 3000
Frequency (Mhz) Frequency (NHz)
Site 103CHI3-HY Site 103CHI3-HY
Condition :PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition :PEAK_74 3m HORN_9120D_1241 VERTICAL

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

L gLeel {BaVim)

Date: 2017-09-09

1300
1200,
g
1000}
200
800
70

Average 9

-

500

309
20
09

2102320,

Site
Condition

Detector

240. 2360, 30 2400, 2.
Frequency (Hz)

2440. 2450

+03CH13-HY

+ AV6_BE B4 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/1.000<Hz SWT:Auto
Paak

Ll GBI

Date: 2017-09-09

1300
1204
110.0)
1004)
909
04)
00
600

AVG 54

500
e S
0
0.0
100

1000 1000 1500 4700 1900 2000 230L
Frequency (NHz)
Site +03CHI3-HY
Condition +AV5_54 3m HORN_91200_1241 VERTICAL
+ RBW:1000.000KHz VBW:1L000KHzZ SWT:Auto
Detector +Peck

500 7700 3000

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : HLZTKO010
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«aaniss.  FCC RF Test Report Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11g CHO06 2437MHz - R
1 Vertical Fundamental
o2l (dBaVim) Date: 2017.08.09
1300
1200
0.0
mmww,»w
909 WJ“\
&9 \ PEAK_BE 74|
0
Peak I | Left Blank
500 ot i iAot
400
300
20
100
2430 2440, 2450, 2440, un. 2480, 249, 2500
Frequency (Mhz)
Site 103CHI3-HY
Condition :PEAK_BE_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/:3000.000KHz SWT:Auto
Detector +Peak
1 Level (dBaVim) Date: 2017-09-09
1300
1200
0.0
1000
L .
800) \
700 \
Average : Left Blank
500 |
400
300
29
100
230 2440, 250, 2460, un. 2480, 249, 50
Frequency (MHz)
Sife 1 03CHI3-HY
Condition + AV6_BE_54 3m HORN_91200_1241 VERTICAL
+ RBW:1000.000KHz VBW/: 1.000<Hz SWT:Auto
Detector +Peak

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : HLZTKO010

Page Number : C150f C35
Report Issued Date - Nov. 08, 2017
Report Version . Rev. 01

Report Template No.: BU5-FR15CWL Version 2.0



FCC RF TestR

SPORTON LAG.

eport

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11g CH11 2462MHz

Horizontal

Fundamental

 goLrel(dBaViT) Date: 2017.0.09 o Lovel (dBaViT) Date: 2017.0809
1304 1300)
1200 1200)
0y 1109
L 1009
900 \\\ 904
9 PEAK_BE 74 £y | PER 74
79 7Y
Pea k 601 M M 60
kel
59 sttt o ettt S bbbl sbpinaginerot et
a0y a9
300 300
09 204
04 04
2450 2453.2455. 467,246, 47124732475, 4712479, 2400 2483.24852437.2430.2401 2495, 495,497, 2500 00 1300 1500 1700 1600 2100 2300 M. 200, 300
requency (W] Frequency (WHz]
Site 1 03CH13-HY Site +03CH13-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL Condifion + PEAK_T4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto + RBW:1000.000KHz VBV/:3000000KHZ SWT:Auto
Detector Paak Defector  Peak
4 goLevel (dBaVim) Date: 2017-03-09 4 goL2vel (dBaVim) Date: 2017-09-09
1304 1304)
1200) 1200)
1109 g
1004) 1004)
m’\/\—"“*\ B
809 \ 809
7Y \\ 7y
Average 9 ! Py J
AVG BE 54 ' (N3]
54 N\M"\- mu—ﬂr‘—'_/-j LU ——
S
0y a9
300 304
24 20
109 109
450 2433.2455. 467,468, 47124712475, 4772479, 2461 2483, 248524837, 2480.2491 2495, 495,497, 2500 001300 M50 fI0 160 00 20D BN 2000 300
Frequercy (WHz] Frequercy (WHz]
Site +03CH13-HY Site +03CHI3-HY
Condifion + AV6_BE B4 3m HORN_9120D_1241 HORIZONTAL Condifion + AV6_D4 3m HORN_9120D_1241 HORTZONTAL
+ RBW:1000.000KHz VBW/1000KHz SWT:Auto + RBW:1000.000KHz VBV/ 1000KHz SWT:Auto
Detector Paak Defector  Peak

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : HLZTKO010
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«aaniss.  FCC RF Test Report Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11g CH11 2462MHz
1 Vertical Fundamental
o LEvel (dBuVIm) Date: 20170909 +golLevel (dBuvim) Date: 20170909
1300 1309
1229 1204
100 1100
1000 100
o T e a0
g PEAK_BE_74 804 PEAK 74
g T 04
Peak 600 WNM’W 609
50 WA b, A M‘GWWWW”WWWW Uit
9 g
309 "
20 2
100 1041
2450 2455 245524672408, 2471, 4TS 2475, 477.2479 2461 2483, 2485.2057 243020012485, 2486.2097, 2500 o T T L . mi B 7w T
Frequency (MHz) Frequency (NHa)
site JO3CHIS-HY Site SO3CHI3HY
Conaition + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition < PEAK_74 31 HORN_91200,_ 1241 VERTICAL
: “BV:JO"ODCOK"‘Z VBV 3000000KHz SWT:Auto RBWEIOU0000KHZ VEW:3000000KHz SWT:Auto
betector e Defector +Peck
4aoLEve! (4BaVIm) Date: 2017-09-09 , gpLevel [dBuvim] Date: 2017-09.09
1309 1109
1200 1209
g 14
1009 100
a0 a0
e
829 N 00
4 \\ 00
Average 89 K WG BE 58 b [}
500 e, 500/
o AT
309 39
29 9
100 100/
2450 2453.2455.2467.2469.2471.2473.2475.2477.2479. 2481 2483.2485.2487.2439.2491.2493. 2495.2447. 2500 1000 1300 1500, 1700, 1900. 200, 230, 2500. 270 3000
Frequency (MHz) Frequency (NHz)
Site 1 03CHI3-HY Site 03CHI3-HY
Condition + AV6_BE 4 3m HORN_9120D_1241 VERTICAL Condition + AV5_54 3m HORN_91200_1241 VERTICAL
+ RBW:1000.000KHz VBW/1.000¢Hz SWT:Auto + RBW:1000.000KHz VBW:1L00CKHzZ SWT:Auto
Detector +Peak Defector +Peck
SPORTON INTERNATIONAL INC. Page Number : C17 of C35
TEL : 886-3-327-3456 Report Issued Date - Nov. 08, 2017
FAX : 886-3-328-4978 Report Version . Rev. 01

FCC ID : HLZTK010 Report Template No.: BU5-FR15CWL Version 2.0



SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

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
- Level(@Bavim) Date 20170000  Love BV Date: 70170909
1300 1100
1220 1200
100 104
100 siaroinend 1009
90 [ a0
800) j 809) PR
m 704
Peak 629 w”"’j 00
50, ity et 504 »MMWWWMWWM "
Fisrqibamiobbiatoles
g a0
300 9
09 109
100 100
B B 740 1360, T80 40 uts 0 0 e . a0 B0G 2500z 3000
Frequency (W] Frequency HHs)
Site +03CHI3-HY Site 03CHI3-HY
Condition + PEAK_BE_74 3m HORN_9120D_1241 HORIZONTAL Condition +PEAK 74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBV/:3000.000KHz SWT:Auto +RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector  Peak Datector +Peck
Level (dBaVim) Date: 2017-09.09 1oLl (@BuVin] Date: 2017.09.09
1300 1309
1200 1209
10 1100
109 1000
904 r“ 904
a0 04
g T4
AVerage 600 600 Wis
504 500 ;
00 M 4 n_,_,_.,.,—-—'———-——‘*"J
300 300
g 109
100 104
B0 2. 740, 7560, 7560, 40 215 W0 0 0. U 10 e 20 00 200 o
Frequency (WHz) Frequency (NHI)
Site 1 03CH13-HY Site 03CHI3-HY
Condition + AV6_BE B4 3m HORN_9120D_1241 HORIZONTAL Condition + AV5_54 3m HORN_91200_1241 HORIZONTAL
+ RBW:1000.000KHz VBW/1.000<Hz SWT:Auto +RBW:1000.000KHz VBW:1,000KHzZ SWT:Auto
Detector :Peak Detector +Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11n HT20 CHO1 2412MHz

1 Vertical Fundamental
. Level @BaVin) Date 2017.099 Lol i) Date: 20170909
1309 e
1229 1209
g 14
1000 100
By /“"'W w
89 00 e
9 1’4/ 700
P ea k 600) . W 604
bbbyt
» ¢ vl L Seww s e LR
a9 g
309 39
29 0
109 104
B0 B 20 260 20, 40 15 o o mo. o, B A B0 50 Z00 o
Frequercy (W] Frequency ()
Site +03CH13-HY Site 03CHI3-HY
Condition + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition PEAK_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/:3000000KHz SWT:Auto  RBW:1000.000KHz VBW:3000.000kHz SWT:Auto
Detector +Peak Detector +Peck

oL 24el 9BaVi)

Date: 2017-09-09

1300
1200
10
1000}
200
800
ny

Average Py

=

50

300
20
09

B0 230,

Site
Condition

Detector

340 2260, 7280, 2400 215
Frequency (MHz)

+03CHI3-HY

+ AV6_BE 54 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBV/ 1000KHz SWT:Auto
+Peak

139148l (GBI

Date: 2017-09-09

1300
1204)
1100
100.0
9.0
04)
09
600/

AVG_54

504
T
0
24
104

1000 13000 1500 70 1900 2000 230L
Frequency (NHz)
Site +03CHI3-HY
Condition +AV5_54 3m HORN_91200_1241 VERTICAL
+RBW:1000.000KHz VBW:LOOCKHzZ SWT:Auro
Detecfor +Peak

2500 1700 3000

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978

FCC ID : HLZTKO010

Page Number
Report Issued Date
Report Version

Report Template No.: BU5-FR15CWL Version 2.0

: C19 of C35
- Nov. 08, 2017
. Rev. 01



SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11n HT20 CH06 2437MHz - L

Horizontal

Fundamental

 goLrel(dBaViT) Date: 2017.0.09 1 Lovl (@i Date: 20170909
1304 1304
1204 1204
110 110
104 e 1000
g a0
89 f i PR TE
g ‘Wv‘fh 704
Peak 600 M 504
e e
5, 500) g WMMW»M«MWM
0y 44
300 109
g 109
104 109
210232, 2. 780, 70 2400, A, 2040, 2450 000 10 0. 0 A6 200 200 2500 2700 300
Frequency (W] Frequency (NH)
Site 1 03CHI3-HY Site +03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL Condition +PEAK_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector Paak Datector +Pegk
oLl dBaVim) Date: 20170609  LeveldBulI] Date: 20170909
1304) 1304
1200) 1204
1o 10
1004) 1004
904 e 904
800) 809)
7y 704)
Average Py Vi g w =
504 500
o L M |
g 404
304 309
20y 09
109 109
BB, (0 76D 7380 2400 U 240, 2450 00 10 100 170 1RL 2000 200 2500 2700 3000
Frequercy (WHz] Frequency (NH2)
Site +03CHI3-HY Site 03CHI3-HY
Condifion + AVG_BE B4 3m HORN_9120D_1241 HORIZONTAL Condition +AV5_54 3m HORN_91200_1241 HORIZONTAL
+ RBW:1000.000KHz VBV/ 1000KHz SWT:Auto +RBW:1000.000KHz VBW:LOOCKHzZ SWT:Auto
Detector  Peak Detector +Peck

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11n HT20 CH06 2437MHz - R
1 Horizontal Fundamental
el (dBvim) Date 2017-0900
1309
1200
04
g
90.0 \
80 M PERK BE7A
i Left blank
Peak 629 e, e an
o L
a0
309
20
109
e 20 2. 2470, 2400, w0 B0
Frequency (WHz)
Sife {03CHI3HY
Concition ~: PEAK_BE_74 3m HORN_9120D_1241 HORIZONTAL
 RBWA1000.000KHz VBV 3000000KHz SWT:Auto
Detector +Peak
qanLevel (dBaVim) Date: 2017-09-09
1300
1209
0.0
1000
[ e
8.0 \
9 ]
Average . Left blank
59
09
300
29
100
TR 20 2. 20, 2480, w B
Frequency (WHz)
Site +03CH13-HY
Concition ~: AV6_BE_54 3m HORN_91200_1241 HORTZONTAL
 RBW1000.000KHz VBW/1000KHz SWT:Auto
Detector :Peak

SPORTON INTERNATIONAL INC.

TEL : 886-3-327-3456
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11n HT20 CH06 2437MHz - L

1 Vertical Fundamental
qqplve! (dBaVim) Date: 20170809 1 ypLevel [dBuvim) Date: 20170909
1309 it
1229 1209
04 14
1009 100
04 Pt 109
89 \ 09 S
o) 709
Peak 604 yal 604
1
kS - 5y .mewwmwmwwww sosren]
a9 g
309 0
29 9
109 109
FTT) 20, 260, 70 U0 . 240, 2650 o o mo. o, B A B0 50 Z00 o
Frequercy (W] Frequency ()
Sife + D3CHI3-HY Site 03CHI3-HY
Condition + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condition PEAK_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/:3000000KHz SWT:Auto + RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector +Peak Detector +Peck
140LEve! (4Buvim) Date: 2017-09-09 1y Level [dBuvim) Date: 20170909
1309 1109
1229 1209
g 14
1009 100
a0 A a0
829 0
g 709
Average 600 600 o
529 504
@ AC‘OM
309 3
29 9
109 104
BB B0 760 70 0 it 2440, 205) W0 0 BO. w0, B 2w B 50 70 o
Frequency (W) Frequency ()
Sife + D3CHI3-HY Site 03CHI3-HY
Condition + AV6_BE_B4 3m HORN_9120D_1241 VERTICAL Condition * AV5_54 3m HORN_91200_1241 VERTICAL
+ RBW:1000.000KHz VBV/ 1000KHz SWT:Auto + RBW:1000.000KHz VBW:1000KHz SWT:Auto
Detector  Peak Datector +Pegk

SPORTON INTERNATIONAL INC.
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«aaniss.  FCC RF Test Report

Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Band Edge @ 3m
ANT 802.11n HT20 CH06 2437MHz - R
1 Vertical Fundamental
qanLevel (dBaVim) Date: 2017-09-09
1300/
1200/
0.0
1004
e
g ‘“\
&0 PERK BE 74
4 M
Peak g 1 Left Blank
500 bt bt Ao o Ao
a0
300
04
104
TR 2. F T T R N
Frequency (WHz)
Site 1 03CHI3-HY
Condition + PEAK_BE_74 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/:3000000KHz SWT:Auto
Detector +Peak
qanLevel (dBaVim) Date: 2017-09-09
14
1224
0.0
1004
e
8.0
4 \
Average \ Left Blank
524 . -
4 e
300
24
100
TR ) P T T T R )
Frequency (WHz)
Site 1 03CHI3-HY
Condition + AV6_BE B4 3m HORN_9120D_1241 VERTICAL
+ RBW:1000.000KHz VBW/1.000<Hz SWT:Auto
Detector :Peak

SPORTON INTERNATIONAL INC.
TEL : 886-3-327-3456

FAX : 886-3-328-4978
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

ANT

802.11n HT20 CH11 2462MHz

Horizontal

Fundamental

o Level ({BaVim) Date: 2017.0.09 1oLl (@BuVin] Date: 20170949
1304 1304
1200 1204
0y 1109
1000) 1004
mm\ 904
9 5 PEAK_BE 74 i PEATA
79 W"‘maw — T 74
Peak 600) Mwm 609)
520 AWWMWMW“ s TR, WWWW/ nduattgetpntaiell]
a0y 409
300 109
09 109
04 104
2450 2453.2455. 467,246, 47124732475, 4772479, 2400 2483.24852437.2430.2401 2495, 495,497, 2500 000 1300 1500 470D 1900 2000 2300 2500. 2700 3000
requency (W] Frequency (NHI)
Site 1 03CH13-HY Site 03CHI3-HY
Condifion + PEAK_BE_74 3m HORN_9120D_1241 HORTZONTAL Condition +PEAK_74 3m HORN_9120D_1241 HORIZONTAL
+ RBW:1000.000KHz VBV/:2000.000KHz SWT:Auto +RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector Paak Detecfor +Peak
4 anLevel(dBaVim) Date: 2017-09-09 ., ypLevel [Buvim] Date: 20170909
1304 1304
200 1204
104 1109
100 1004
SJ‘GF\/_‘—R“‘\ 909
809 \ 809
gy \ 00
Ave rage 0 S AV BE 54 o [T
500 \\L 504 !
a0y e MM h————
304 304
200 109
109 109
2450 2453 2455.2467.2468. 2471, 24712475, 1477 2479 2461 2483 24852437 2430 2491 2493 2495 2497, 2500 00 1300 1500 4700 190 200 2300 500 2700 3000
Frequency (WHz) Frequency (NHz)
Site + 03CH13-HY Site +03CHI3-HY
Conaition + AVG_BE_4 3m HORN_9120D_1241 HORIZONTAL Condition +AV5_54 3m HORN_91200_1241 HORIZONTAL
+ RBW:1000.000KHz VBW/:1.000Hz SWT:Auto + RBW:1000.000KHz VBW:1L000KHzZ SWT:Auto
Detector Paak Datector +Pegk
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«aaniss.  FCC RF Test Report Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Fundamental @ 3m
ANT 802.11n HT20 CH11 2462MHz
1 Vertical Fundamental
4 anLEV€1 (dBuV/m) Date: 2017-09-09 ., gpLevel [dBuVim] Date: 2017.09.09
1300 1300
1200 1204
1o 110.)
o 1004 1
29 W'W'”\ a0
800 8040/
PEAK_BE 74 PEAK 74
o \'VWLMM T0.0]
Peak 600 M’MWM 1 604
20 B S At i M‘OWWWWMWWWWW‘J bttt
400 409
300 300
20 209
100 100
2450) 2433.2465.2467.2460. 2471 2473.2475.2477.2479. 2481 2483.2485.2487.2480.2401.2493.2495.2497. 2500 1000 1300. 1500 A700.  1900. A00. 2300 2500. 2700 3000
Frequency (WHz) Frequency (NH)
Sife {03CHI3-HY Site S 03CHIB-HY
Condifion: PEAK_BE_74 3m HORN_9120D_1241 VERTICAL Condifion < PEAK_74 3m HORN 9120 1241 VERTICAL
: RBWAIG00.000KHz VBV/:3000000KHz SWT:Auto  RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector  Peak Datector +Pack
kel (dBvim) Date: 2017.08.09
my
120 1402l (dBuVim) Date: 2017.09.09
o 1
) 120.0|
my 1ol
0 1004)
Bm’_\/\—\\ 900
\ 8040/
n \ 00
Average 9 Y W w Wi
M, L
510 o ; o
M MM
0
309
kil 19
il “
00 1000 1300 1500. 700, 1900. 00 2300. 2500 2700 3000
I Frequency (NHz)
— — Site Q3CHIZHY
2450 450 2456, 246T 460471 T2 475, 24?‘14:69“ 148'1 5;&3‘24&5‘2437‘2439‘2491‘2493‘2495‘2497‘ Fl] Gonion - A5 54 3 HORN. 31200, 1241 VRTICAL
ey RBWLIDO000DKH VBWELOOCKHz SWT Auto
Site JD3CHI3HY betector :Peck
Condifion + AV6_BE_B4 3m HORN_91200_1241 VERTICAL
 RBW/1000000KHz VBW/1000¢Hz SWT:Auto
Defector < Peak
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«aaniss.  FCC RF Test Report

Report No. : FR780201C

2.4GHz 2400~2483.5MHz
WIFI 802.11b (Harmonic @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
ANT 802.11b CHO01 2412MHz
1 Horizontal Vertical
1ggLevel GBuvim) Date: 20170908 goLevel(dBaVim) Date: 2017-08.08
1309] 1300
1209) 1200
100 1.0
100.9) 1000
900 90.0
“ PEAK T4 &0 PEAK_74]
Peak 700 0
i 1 [TEE]} 9 [
500 500
400 409
300 300
040 20
1040 100
1000 4000.  6000. 3000. 10000. 12000. 1400. 16000. 1300C. 20000. 22000. 25000 1000 4000.  600. 800. 10000. 12000. 14000. 160CC0. 18000. 20000. 22000 25000
Frequency (MHz) Frequency (MHz}
Site +03CHI3-HY Sife 1 D3CHI3-HY
Condition PEAK_74 3m SHF_HORN_H84 HORTZONTAL Condifion + PEAK_T4 3m SHF_HORN_584 VERTICAL
Defector +Pegk Detector +Peak
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«aaniss.  FCC RF Test Report Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
ANT 802.11b CHO06 2437MHz
1 Horizontal Vertical
1gpL6vel (dBuVIm) Date: 2017-09.07 yoLevel (dBuVim) Date: 20170807
1309] 1300
1209 1200
1100 100
1000 1000
900 9.0
i PEAK T4 &9 PEAK 74|
Peak 700 79
4 WAt 69 )
500/ T 500 3
400 409
300/ 309
04 290
100 100
1000 4000.  6000. $000. 100C0. 12000. 1400. 16000. 1300C. 20000. 2200C. 25000 1000 4000 6C0O. 8000. 10000. 12000. 14000. 16000. 1800. 2000C. Z200). 25000
Frequency (MHz) Frequency (MHz}
Site +03CHI3-HY Sife 1 D3CHI3-HY
Condition PEAK 74 3m SHF_HORN_h84 HORTZONTAL Condition + PEAK_T4 3m SHF_HORN_584 VERTICAL
Defector +Peck Detector +Peak
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«aaniss.  FCC RF Test Report Report No. : FR780201C

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
ANT 802.11b CH11 2462MHz
1 Horizontal Vertical
4 goLevel (dBuVim} Date: 2017.09.08 qanLevel (dBaVim) Date: 2017-09-08
1309 1300
1209) 1200
1100 100
1009 1000
90| 9.0
e PEAK T4 09 PEAK 74|
700 0
Peak 604 s 604 [l
50 3 500 3
“ “9
300 300
204 20
104 100
1000 4000.  6000. 3000. 10000. 12000. 1400. 16000. 1300C. 20000. 22000. 25000 10 4000, 600D, 8030 - 1000, 12000 14030“ 16000, 15000, 2000C. Z2000. s
Frequency (NHz) Frequency (MHz)
site JOCHI3HY site DRI HY ‘
Condtion:PEAK 74 31 SHF_HORN_584 HORTZONTAL Condifon - PEAK 74 3 SHF_HORN_584 VERTICAL
Detector +Peak
Netertor + Pk
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

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

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
ANT 802.11g CHO1 2412MHz
1 Horizontal Vertical

1ggLevel dBuvim) Date: 70907 Lol (dBaVim) Date 20170907
11049 1309
109 1209
14 g
100 1009
a9 ang)
b PEAK 74 o PEAH 74
09 9

Peak 600 600
i AVG_54 AVG_54]
500 ] 500 ]
“y o
34 39
19 29
104 109

000 4000 6000 S000. 10000 12000. 14000 16000. 18000 Z0000. 22000 25000 1000 4D00. 6000. 8ODD. 10000. 12000 14000. 16000 1800D. 20000. 2200D. 25000
Frequency () Frequency (WHe}

Site 103CHI3-HY Sife +03CHI3-HY
Condition +PEAK_74 3m SHF_HORN_584 HORTZONTAL Condition i PEAK_T4 3m SHF_HORN_584 VERTICAL
Darector +Peak Detector : Paak
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«aaniss.  FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11g CH06 2437MHz

1 Horizontal Vertical

1 gpLevel (BuVim) Date: 2017-09-08 27 (dBuVim) Date: 2017-09-08

1309) 1300

1209 1200

1100 100

1009 1000/

90.0) 9.0

%4 P T4 89 PERI 74

700 79

Peak

4 [GE] 4 NG54

500 | S 50 ] 3

400 409

00 300

€4 290

100 100

1000 4000.  6000. 8000. 10000. 12000. 140C0. 16000. 13000. 20000. 2200. 25000 1000 4000,  6COO.  8000. 10000. 12000. 14000. 16000. 1800 2000C. Z2000. 25000
Frequency (NHz) Frequency (MHz)

Site 03CHI3-HY Sife +03CHI3-HY

Condition +PEAK_74 3m SHF_HORN_584 HORIZONTAL Condition + PEAK_T4 3m SHF_HORN_H84 VERTICAL

Defector +Peck Detector +Peak
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SPORTON LAG.

FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11g CH11 2462MHz

1 Horizontal Vertical

1 gpLevel [dBuVim} Date: 20170908 4 4oLe7el (dBaVim) Date: 2017-09-03
1309) 1300
1209 1200
1100 100
1009 1009
90.0) 9.0
i PEATH &0 PERK 74
700 79

P e a k 60.0] 60.0f

AVG 54 AVG_H4|
514 7 3 500 ] 7
400 400
00 309
€4 200
100 100
1000 4000.  6000. 8000. 10000. 12000. 140C0. 16000. 13000. 20000. 2200. 25000 1000 4D00.  6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 72000. 25000
Frequency (NH2) Frequency (WHz)

Site 03CHI3-HY Sife + 03CHI3-HY
Condfion” < PEAK_74 31 SHF_HORN_584 HCRIZONTAL Concifion < PEAK 74 3n SHF_HORN_584 VERTICAL
Detector +Peck Detector +Peak
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«aaniss.  FCC RF Test Report Report No. : FR780201C

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

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m
ANT 802.11n HT20 CHO01 2412MHz
1 Horizontal Vertical
4gLevel (dBuVim) Date: 2017-09.07 golevel (dBaVim) Date: 20179907
1104 1309
1209 1220
14 g
104 1009
a9 909
Peak i PERK 71 &g PEH 74
00 o
4 [ 64 G54
509 7 50 .
€0 a9
30 300
19 20
104 109
1000 400 600 SO0 100C0 12000, 1000 60D, 18000 20000, 22000, 25000 00 a0, 6000 G0, 10000, 12000 14000, 16000, 1A000. 20000 Zz0D. 25000
Frequency (NHz) Frequency (MHz)
Site < 03CHI3-HY Site 03CHIZHY
Condiion < PEAK_74 31 SHF_HORN_584 HORIZONTAL Concition: PEAK_T4 2 SHE_HORN_564 VERTICAL
Detector +Peak Defector ek o
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«aaniss.  FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11n HT20 CH06 2437MHz

1 Horizontal Vertical
1 gpLevel [dBuVim} Date: 20170908 4 4oLe7el (dBaVim) Date: 2017-09-03
1309) 1300
1209 1200
1100 100
1009 1009
90.0) 9.0
Peak i PEATH &0 PERK 74
700 79
4 [} 609 ]
500 ] 7 500 7
400 400 !
00 309
€4 200
100 100
1000 4000.  6000. 8000. 10000. 12000. 140C0. 16000. 13000. 20000. 2200. 25000 1000 4D00.  6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 72000. 25000
Frequency (HH) Frequency (WHz)
Site 03CHI3-HY Sife + 03CHI3-HY
Condition +PEAK_74 3m SHF_HORN_584 HORIZONTAL Condifion + PEAK_T4 3m SHF_HORN_584 VERTICAL
Detector +Peck Detector +Peak
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«aaniss.  FCC RF Test Report

Report No. : FR780201C

WIFI

2.4GHz 2400~2483.5MHz Harmonic @ 3m

ANT

802.11n HT20 CH11 2462MHz

1 Horizontal Vertical

1 gpLevel [dBuVim} Date: 20170908 4 4oLe7el (dBaVim) Date: 2017-09-03

1309) 1300

1209 1200

1100 100

1009 1009

90.0) 9.0

i PEATH &0 PERK 74

700 79

Peak

4 [} 609 ]

500 i 2 504 ; 7

400 400

00 309

€4 200

100 100

1000 4000.  6000. 8000. 10000. 12000. 140C0. 16000. 13000. 20000. 2200. 25000 1000 4D00.  6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 72000. 25000
Frequency (HH) Frequency (WHz)

Site 03CHI3-HY Sife + 03CHI3-HY

Condition +PEAK_74 3m SHF_HORN_584 HORIZONTAL Condifion + PEAK_T4 3m SHF_HORN_584 VERTICAL

Detector +Peck Detector +Peak
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Emission below 1GHz

2.4GHz WIFI 802.11b (LF)

WIFI 2.4GHz 2400~2483.5MHz
ANT 802.11b LF
1 Horizontal Vertical
o Level (dBuVim) Date: 2017-09-12 Level (dBaVim) Date: 2017-09-12
743 743
626 686
629 629
514 ® 574 |
451} ’7 67} ’7
I — [ —
Peak “ i M* _ o 4 :
: 13 ; " ‘ y o)
185 Ui 24 VWWM
19 W‘W""‘Ww 29 o IMM MWWHL /
174 174 {W
““ﬂw 114 {
1| 511
30100, 0. 300. 40. 500, 600. 700. 800, 900. 1000 30100 0. 0. 400. 500. 600, 700. 800. 900. 1000
Frequency (MHz) Frequency (MHz}
Site +03CHI3-HY Sife 1 D3CHI3-HY
Condition QP 3m BILOA_40103 HORTZONTAL Condifion + QP 3m BILOG_40103 VERTICAL
Defector +Pegk Detector +Peak
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seonron Las.  FCC RF Test Report

Report No. : FR780201C

Appendix D. Duty Cycle Plots

Band Duty Cycle(%) T(ms) 1/T(kHz) VBW Setting
802.11b 100.00 - - 10Hz
802.11¢g 97.20 1.390 0.719 1kHz
802.11n HT20 96.30 1.300 0.769 1kHz

802.11b
.
=
m 10 LVL
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802.11g

® RBW 10 MHz Delta
*VBW 10 MHz dB
Ref 30 dBm *Att 20 dB SWT 5 ms s
30 Oofffet 24|7 aB Mark
20 2 s 2 - SGL
e ot ot oo g P i b
3DB
--30
--40
--50
--60
=70
Center 2.412 GHz 500 ps/
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802.11n20

® RBW 10 MHz Delta 3
*VBW 10 MHz

Ref 30 dBm *Att 20 dB SWT 5 ms

30 Offpet 2417 dB

TR R IR LI Py AL TPER VR THY W

-0

--10

--20

--30

--40

--50

--60

-70

Center 2.412 GHz 500 ps/
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