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SUMMARY OF THE TEST RESULT

Part FCC Rule Description of Test Result Under Limit
) o ] 2.90 dB at
3.1 15.207 AC Power Line Conducted Emissions Complies
0.638MHz
3.2 2.1049 20dB & 99% Occupied Bandwidth Complies -
0.33 dB at
3.3 15.249(a) Field Strength of Fundamental Emissions Complies | 908.40MHz for
Quasi-Peak
) _ o ) 3.68 dB at
3.3 15.249(a)(d) | Radiated Spurious Emissions Complies
226.290MHz
34 15.203 Antenna Requirements Complies -
Uncertainty of Conducted Emission Measurement (150kHz ~ 30MH2z)
Measuring Uncertainty for a Level of 226
Confidence of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of 55
Confidence of 95% (U = 2Uc(y)) '
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1. General Description
1.1 Applicant

TP-Link Technologies Co., Ltd.
Building 24 (floors 1,3,4,5) and 28 (floors1-4) Central Science and Technology Park, Shennan Rd,

Nanshan, Shenzhen, China

1.2 Manufacturer

TP-Link Technologies Co., Ltd.

Building 24 (floors 1,3,4,5) and 28 (floors1-4) Central Science and Technology Park, Shennan Rd,

Nanshan, Shenzhen, China
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1.3 Product Feature of Equipment Under Test

Product Feature

Equipment AC1900 Smart Home Router with Touch Screen
Brand Name TP-Link

Model Name SR20

Marketing Name AC1900 Smart Home Router With Touch Screen
FCCID TE7SR20

900 MHz Z-Wave
WLAN 11b/g/n HT20/HT40
2.4 GHz WLAN 1llac VHT20/VHT40
Zigbee
WLAN 11a/n HT20/HT40
WLAN 1lac VHT20/VHT40/VHT80
EUT Stage Identical Prototype

EUT supports Radios application

5GHz

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 subjective to this standard

Product Specification subjective to this standard

40 kbps: 908.4 MHz
Frequency Range 9.6 kbps: 908.42 MHz

100 kbps: 916 MHz

40 kbps: 10

Power Setting 9.6 kbps: 10

100 kbps: 11

40 kbps: 84.989 kHz
Channel Bandwidth (99%) 9.6 kbps: 66.732 kHz

100 kbps: 111.22 kHz

40 kbps: 93.21 dBuV/m
Max. Field Strength (Quasi-Peak) |9.6 kbps: 93.67 dBuV/m
100 kbps: 93.31 dBuV/m
Antenna Type/ Gain Monopole Antenna type with gain 4.43 dBi
40 kbps and 9.6 kbps: 2FSK
100 kbps: 2GFSK

Type of Modulation

1.5 Modification of EUT

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

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 1st 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.

Test Site No.

COO05-HY
Test Engineer Kai-Chun Chu
Temperature 23~24 C
Relative Humidity 58~59 %

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.

Test Site No.

03CH10-HY
Test Engineer Stan Hsieh
Temperature 22~24 °C
Relative Humidity 44~46 %

Note: The test site complies with ANSI C63.4 2014 requirement.
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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 §15.249
¢ 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
2.1 Table for Test Modes

Investigation has been done on all the possible configurations for searching the worst cases. The

following table is a list of the test modes shown in this test report.

Test Items Mode
AC Power Line Conducted Emissions CTX
Field Strength of Fundamental Emissions CTX
Bandwidth CTX
Radiated Emissions CTX

Note:
1. CTX=continuously transmitting.
2. The programmed RF utility, “SecureCRT Tool” installed in the notebook to make the EUT get into

the engineering modes to continuously transmit
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2.2 Connection Diagram of Test System

<AC Conducted Emissions>

i
120Vac/E0Hz 120Vac/BOHz 0 e -
”“‘EETF ‘%’ (Adapter) RJ45 (Load)
[ e s
Motebook
RJ45
RJ45 RJ45
LCD Notabook EUT WLAN AP
Manitor
USBHD USEB HD
-pod
Notebook
<Radiated Spurious Emissions>
120Vac/60Hz
LJ EUT (Adapten)
EUT
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2.3 Support Unit used in test configuration and system
Item [Equipment Trade Name [Model Name FCC ID Data Cable Power Cord
1. [WLAN AP D-Link DIR-628 KA2DIR628A2 N/A Unshielded, 1.8 m
AC I/P:
. FCC DoC/ Unshielded, 1.2 m
2. |Notebook DELL Latitude E6320 |Contains FCC ID: N/A DG OfP-
QDS-BRCM1054 Shielded, 1.8 m
3. |LCD Monitor |DELL u2410 FCC DoC Shielded, 1.6 m Unshielded, 1.8 m
WDBAAR3200A ;
4. |(USB HD WD BK-PESN FCC DoC Unshielded, 0.5 m [N/A
5. |USB HD PQI H568V FCC DoC Unshielded, 0.5m N/A
6. [iPod Apple Al1199 FCC DoC Shielded, 1.0 m N/A
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3. Test Result
3.1 AC Conducted Emission Measurement

3.1.1 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.

Conducted limit (dBuV)
Frequency of emission (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.

3.1.2 Measuring Instruments

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

3.1.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room 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. Then measurement is also conducted by Average Detector
and Quasi-Peak Detector Function respectively.
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3.1.4 Test Setup

Tt T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T I
} |
|
I Rear of EUT to be flushed !
I with rear of table top I
| +1
I |
— |
l oo ELT |
| - ] - [ 1 l 80 cm to
I Receiver I ground
I 500 RF Cable Ehem I ||| ptane
|
: |
|
| |r’ 2 |
| _ I =
| b} :
| A |
I ALISH) |
|
I L Ll |
|
| - o I - o
I I - Bonded to horizontal l - g
- ground plane -
L s e R e i e e e e e
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
I5H = Impedance stabilization network
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3.1.5 Test Result of AC Conducted Emission

Test Mode : WLAN (2.4GHz) Link + Zigbee Link + Z-Wave Link + LAN Link + WWAN Link +
*  |USB HD + Adapter 1
Phase : Line

100y

m -

80

70t

. \ CISPR22-QP Limit at Main Ports
z ®
fus]
s S &

- *"e . 4

IR L O

30

2ot

10f

150k 300 400500 8OO 1M 2M  3M 4MEM 6 B 10M 20M  30M
Frequency in Hz
Final Result : Quasi-Peak

Fre i-Peak . | Margi Limi

quency Quasi-Peal Filter | Line Corr argin imit

(MHz) (dBpV) (dB) (dB) | (dBuv)

0.150000 56.7 Off L1 | 19.6 9.3 66.0
0.214000 49.0 Off L1 | 19.6 14.0 63.0
0.566000 44.6 Off L1 | 19.6 11.4 56.0
0.638000 45.0 Off L1 | 19.6 11.0 56.0
0.710000 44.3 Off L1 | 19.6 11.7 56.0
2.118000 41.7 Off L1 | 195 14.3 56.0
2.182000 43.9 Off L1 | 195 12.1 56.0
2.398000 43.2 Off L1 | 19.6 12.8 56.0
2.486000 43.9 Off L1 | 19.6 12.1 56.0
2.646000 42.1 Off L1 | 19.6 13.9 56.0
3.038000 44.7 Off L1 | 19.6 11.3 56.0
3.158000 39.5 Off L1 | 19.6 16.5 56.0
3.830000 41.9 Off L1 | 19.7 14.1 56.0
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Phase : Line
100
m -
80
701
. \ CISPR22-QP Limit at Main Ports
3 ¢
m
£ 9T #
- 3% 4
ER NZ e
30
20t
104
i} t 1 ———t—+—+—+ + + ———+——+ 1 i
150k 300 400 500 800 1M 2ZM 3M 4M 5M B 8 10M 20M  30M
Frequency in Hz
Final Result : Average
Frequenc A Corr. | Margi Limit
q y verage Filter | Line orr argin imi
(MHz) (dBpv) (dB) (dB) (dBpVv)
0.150000 42.0 Off L1 19.6 14.0 56.0
0.214000 38.2 Off L1 19.6 14.8 53.0
0.566000 40.7 Off L1 19.6 5.3 46.0
0.638000 43.1 Off L1 19.6 2.9 46.0
0.710000 41.1 Off L1 19.6 4.9 46.0
2.118000 34.2 Off L1 19.5 11.8 46.0
2.182000 36.5 Off L1 19.5 9.5 46.0
2.398000 375 Off L1 19.6 8.5 46.0
2.486000 36.7 Off L1 19.6 9.3 46.0
2.646000 33.0 Off L1 19.6 13.0 46.0
3.038000 41.2 Off L1 19.6 4.8 46.0
3.158000 34.0 Off L1 19.6 12.0 46.0
3.830000 37.0 Off L1 19.7 9.0 46.0
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Phase :

Neutral

100y

Cl3PR22-QP Limit at Main Ports

3
m
£ 90
I st »
g a0t "w# ¢
30
a0t
101
i) 1 ——t—t—t+—+— ¥ t —t——t———F f i
150k 300 400 500 800 1M 2M  3M 4AM SM B 8 10M 20M  30M
Frequency in Hz
Final Result : Quasi-Peak
Fre i-Peak Corr. | Margi Limit
quency | Quasi-Peal Fitter | Line orr argin imi
(MHz) (dBuv) (dB) (dB) (dBpVv)
0.166000 45.7 Off N 19.6 19.5 65.2
0.214000 48.6 Off N 19.6 14.4 63.0
0.574000 44.6 Off N 19.6 11.4 56.0
0.638000 43.9 Off N 19.6 12.1 56.0
0.702000 44.5 Off N 19.6 11.5 56.0
1.758000 40.8 Off N 19.6 15.2 56.0
1.918000 43.2 Off N 19.6 12.8 56.0
2.182000 41.8 Off N 19.5 14.2 56.0
2.278000 41.3 Off N 19.6 14.7 56.0
2.398000 43.9 Off N 19.6 12.1 56.0
2.534000 42.6 Off N 19.6 134 56.0
2.734000 425 Off N 19.6 13.5 56.0
2.822000 42.8 Off N 19.6 13.2 56.0
3.038000 44.7 Off N 19.6 11.3 56.0
3.158000 40.6 Off N 19.6 15.4 56.0
20.382000 42.5 Off N 19.9 17.5 60.0
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Phase : Neutral
100
m -
80
701
. \ JUIt-:PH:Z—LJI—’ Limit at Main Ports
-
m
£ ST @
z  1® onts »
LA R =
30
a0t
101
i) t 1 ——t—t—t+—+— ¥ t —t——t———F f i
150k 300 400 500 800 1M 2M  3M 4AM SM B 8 10M 20M  30M
Frequency in Hz
Final Result : Average
Fre A Corr. | Margi Limit
quency verage Filter | Line orr argin imi
(MHz) (dBpv) (dB) (dB) (dBpVv)
0.166000 34.0 Off N 19.6 21.2 55.2
0.214000 37.2 Off N 19.6 15.8 53.0
0.574000 41.2 Off N 19.6 4.8 46.0
0.638000 41.8 Off N 19.6 4.2 46.0
0.702000 41.3 Off N 19.6 4.7 46.0
1.758000 34.7 Off N 19.6 11.3 46.0
1.918000 34.3 Off N 19.6 11.7 46.0
2.182000 37.1 Off N 19.5 8.9 46.0
2.278000 32.2 Off N 19.6 13.8 46.0
2.398000 37.6 Off N 19.6 8.4 46.0
2.534000 33.6 Off N 19.6 12.4 46.0
2.734000 38.9 Off N 19.6 7.1 46.0
2.822000 35.6 Off N 19.6 10.4 46.0
3.038000 41.5 Off N 19.6 4.5 46.0
3.158000 34.2 Off N 19.6 11.8 46.0
20.382000 38.2 Off N 19.9 11.8 50.0
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3.2 20dB and 99% Occupied Bandwidth
3.2.1 Limit

Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emissions in the

specific band.

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 spectrum analyzer connected via a receive antenna.

2. The RBW is setto 1% to 5% of the 99% OBW, the VBW is set to 3 times the RBW.
3. Measured the spectrum width with power higher than 20dB below carrier.

4. Measure the 99% OBW.
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3.2.4 Test Result of 20dB Spectrum Bandwidth

20dB BW 99% OBW
Mode
(kHz) (kHz)
40 kbps 69.47 84.989
9.6 kbps 63.79 66.732
100 kbps 124.2 111.22

20 dB and 99% Occupied Bandwidth Plot on 40 kbps

BE Keysight Spectrum Analyzer - Occupied BW

] RL

Span 200.00 kHz

#|IFGain:Low

[ SENSE:INT]

ALIGN AUTO [11:56:11 PM Apr19, 2016

Center Freq: 908.400000 MHz
—»— Trig: Free Run
#Atten: 10 dB

Radio Std: None

Avg|Hold: 1001100

Radic Device: BTS

Occupied Bandwidth

84.989 kHz
-3.640 kHz
69.47 kHz

Transmit Freq Error
x dB Bandwidth

Ref 106.99 dBpV

#VBW 3 kHz

Total Power

OBW Power
xdB

Span 200 kHz
Sweep 246.8 ms

93.6 dBuV

99.00 %
-20.00 dB

STATUS

SPORTON INTERNATIONAL INC.
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20 dB and 99% Occupied Bandwidth Plot on 9.6 kbps

BX Keysight Spectrum Analyzer - Occupied BW

d RL RF | SENSE:INT]

ALIGN AUTO ‘[Il‘EIE:S?L‘«M Apr20, 2016

Span 200.00 kH :
—— Trig: FreeRun

#FGain:Low #Atten: 10 dB

Ref 101.99 dBpV

#/BW 3 kHz

Occupied Bandwidth
66.732 kHz

16.712 kHz OBW Power
63.79 kHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 908.400000 MHz
Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Span 200 kHz
Sweep 246.8 ms

94.1 dBpV

99.00 %
-20.00 dB

STATUS

20 dB and 99% Occupied Bandwidth Plot on 100 kbps

BX Keysight Spectrum Analyzer - Occupied BW

d RL RF 50Q  DC | SENSE:INT] [

ALIGN AUTO ‘[Il‘lEI:]QL‘«M Apr20, 2016

Span 270.00 kHz i
—— Trig: FreeRun
#Atten: 10 dB

Ref 101.99 dBpV

#/BW 6.2 kHz

Occupied Bandwidth
111.22 kHz

-3.195 kHz OBW Power
124.2 kHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

MSG

Center Freq: 916.000000 MHz
Avg|Hold: 100/100

Radio Std: None

Radio Device: BTS

Span 270 kHz
Sweep 83.13 ms

93.8 dBpV

99.00 %
-20.00 dB

STATUS
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I I FCC TEST REPORT

SPQRIQN LAG

Report No. : FR612811A

3.3 Field Strength of Fundamental Emissions and Radiated Spurious

Emissions
3.3.1 Limit

The field strength measured at 3 meters shall not exceed the limits in the following table:

Fundamental Field Strength(millivolts/m)
Frequencies(MHz) Fundamental Harmonics
902~928 50 0.5
2400~2483.5 50 0.5
5725~5875 50 0.5

Note: The limits shown in the above table are based on measurements using an average detector,

except for the fundamental emission in the frequency band 902-928 MHz, which is based on

measurements using a CISPR quasi-peak detector.

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be

attenuated by at least 50 dB below the level of the fundamental or to the general field strength limits

listed in 15.209 as below, whichever is less stringent.

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
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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 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.

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

3.  For each suspected emission, 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 to comply with the guidelines.

4.  Setto the maximum power setting and enable the EUT transmit continuously.

5. Use the following spectrum analyzer settings:

Span shall wide enough to fully capture the emission being measured;
Set RBW=120 kHz for f < 1 GHz, RBW=1MHz for f>1GHz; VBW > RBW; Sweep = auto;
Detector function = peak; Trace = max hold for peak

6. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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SPORTON LAB

3.3.4 Test Setup

For radiated emissions below 30MHz

. | RX Antenna

Metal Full Soldered Ground Plane

==

Spectrum Analyzer ! Receiver

System Simulator

For radiated emissions from 30MHz to 1GHz

RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

o6
Spectrum Analyzer [ Receiver
System Simulator P vz
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For radiated emissions above 1GHz

Ant. feed

point DE o

= |
EUT E'-il Im —_—

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver

3.3.5 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MH2z)

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.
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3.3.6 Test Result of Field Strength of Fundamental Emissions

40 kbps
14 Level (dBuVim) Date: 2016-04-19
110
90
70
50 A5.249(900]
! 4
30 ———
10
0870 880. 800. 900. 910. 920. 930. 940, 950. 960
Frequency (MHz)
Site : 03CH10-HY
Condition 1 15.249(900) 3m BI-LOG 6111D-LF HORTZONTAL
: RBW:120.000KHz VBW:300.000KHZz SWT:Auto
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 896.81 34.92 -11.88 46.88 35.35 28.78 3.20 32.33 100 115 Peak
2 9@8.486 93.21 -8.79 94.80 93.36 28.93 3.2 32.22 160 115 QP
3 988.48 93.86 93.95 28.93 3.20 32.22 186 115 Peak
4 953.70 31.93 -14.87 46.00 30.36 3Je.ee 3.29 31.72 100 115 Peak
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SEQHTON LAG
11‘Level {dBuV/m}) Date: 2016-04-19
110
90 3
70
50 5. 2497900]
4
30 | { R R e =T S
10
087{] 280. B8940. 900. 910. 920. 930. 940. a950. 960
Frequency (MHz)
Site : 03CHI10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF VERTICAL
: RBW:120.000KHz VBW:300.000KHZ SWT:Auto
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 896.81 3A.11 -15.89 46.60 30.54 28.78 3.280 32.33 168 88 Peak
2 998.40 85.56 -8.44 94.88 85.65 28.93 3.20 32.22 168 8@ QP
3 9@8.48 B86.84 86.93 28.93 3.20 32.22 168 80 Peak
4 935.25 31.84 -14.16 46.80 30.86 29.62 3.29 31.93 168 88 Peak
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9.6 kbps
11J.L(—!\.r(-!l {dBuV/m) Date: 2016-04-19
110
0
70
50 5. 249(900]
1
4
30 Rl e B e R L B
10
08?’0 880. 890. 900. 910. 920. 930. 940, 950. 960
Frequency (MHz)
Site 1 03CH10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF HORTZONTAL
: RBW:120.000KHz VBW:300.000KHz SWT:Auto
Detector : Peak
Over Limit ReadfAntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 896.01 34.84 -11.16 46.00 35.27 28.76 3.20 32.33 1ee 119 Peak
2 988.48 93.67 -8.33 94.80 93.76 28.93 3.20 32.22 160 119 QP
3 * 988.40 94.11 94.58 28.93 3.20 32.22 168 119 Peak
4 928.85 31.15 -14.85 46.00 306.42 29.44 3.29 32.00 160 119 Peak
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SEQHTON LAG
" Level (dBuvim) Date: 2016-04-19
110
90
70
50 A5.249(900]
9 4
30}
10
087{] 880. 8900. 900. 910. 920. 930. 940. 950. 960
Frequency (MHz)
Site : 03CH10-HY
Condition 1 15.249(900) 3m BI-LOG 6111D-LF VERTICAL
: RBW:120.000KHz VBW:300.000KHz SWT:Auto
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 885.48 31.83 -14.97 46.680 31.53 28.78 3.20 32.48 166 183 Peak
2 988.48 B86.56 -7.44 94.80 86.65 28.93 3.20 32.22 166 183 QP
3 9@8.486 87.32 87.41 28.93 3.20 32.22 166 183 Peak
4 954.51 32.50 -13.58 46.60 36.91 3e.68 3.29 31.78 166 183 Peak
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100 kbps
11‘.L':e\.rel {dBuV/m) Date: 2016-04-19
110
3
90
70
50 5. 2Z49(900]
1 4
30 i el T W Jpbrirtpevtorn]
10
08?’0 880. 290, 900. 910. 920. 930. 940. 950. 960
Frequency (MHz)
Site : 03CHI0-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF HORTZONTAL
: RBW:120.000KHz VBW:300.000KHz SWT:Auto
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 896.91 32.68 -13.32 46.00 33.11 28.78 3.20 32.33 166 128 Peak
2 916.88 93.31 -8.69 94.86 93.13 29.11 3.26 32.13 166 128 QP
3 * 916.08 94.47 94.29 29.11 3.20 32.13 166 128 Peak
4 928.85 32.39 -13.61 46.00 31.66 29.44 3,29 32.00 166 128 Peak
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SEQHTON LAG
11‘Level {dBuV/m) Date: 2016-04-20
110
90 3
70
50 5. 2497900]
1 4
R ST AT il
10
087{] 880. 890. 900. 910. 920. 930. 940. 950. 960
Frequency (MHz)
Site 1 03CH10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF VERTICAL
1 RBW:120.000KHz VBW:300.000KHzZ SWT:Auto
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 896.81 3@.57 -15.43 46.00 31.6@ 28.70 3.20 32.33 164 108 Peak
2 916.0@ 87.13 -6.87 94.00 86.95 29.11 3.20 32.13 1led lea QP
3 916.06 88.20 88.82 29.11 3.26 32.13 164 168 Peak
4 946.77 31.31 -14.69 46.00 29.89 29.92 3.29 31.79 164 108 Peak
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3.3.7 Test Result of Radiated Spurious Emissions (1 GHz~10GHz)

40 kbps
117Le\.rel (dBuV/m} Date: 2016-04-20
110
a0
15.249(300)
70
15.249(900)-AVG
50
1 2
30
10
01000 2000. 3000. 4000. 5000. 6000. 7000. 8000. 9000. 10000
Frequency (MHz)
Site 1 03CHI10-HY
Condition :15.249(900) 3m HORN 9120D-HF HORIZONTAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 1817.e8 30.97 -43.83 74.00 61.94 25.91 4.66 K1.54 106 B Peak
2 2725.88 32.67 -41.33 74.88 59.96 27.93 5.74 68.96 180 8 Peak
Remark:

1. Average measurement was not performed if peak level went lower than the average limit.

2. Test result of emissions which are 20 dB lower than the limit is not reported per15.31.

SPORTON INTERNATIONAL INC. Page Number 1 29 of 42
TEL : 886-3-327-3456 Report Issued Date : Nov. 01, 2016
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : TE7SR20 Report Template No.: BU5-FR15.249 Version 1.0



e 3 FCC TEST REPORT Report No. : FR612811A

SEQHTON LAG
11_{|_e\re| {dBuVim}) Date: 2016-04-20
110

90
15.249(900)
70
15.249(900)-AVG
50
2
30 1
10
01000 2000. 3000. 4000. 5000. 6000. 7000, 8000. 9000. 10000
Frequency (MHz)
Site : 03CHI10-HY
Condition 1 15.249(900) 3m HORN 9120D-HF VERTICAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 1817.e8 29.80 -45.80 74.060 59.97 25.91 4.66 6K1.54 168 A Peak
2 2725.88 32.45 -41.55 74.08 59.74 27.93 5.74 68.96 180 8 Peak
Remark:

1. Average measurement was not performed if peak level went lower than the average limit.

2. Test result of emissions which are 20 dB lower than the limit is not reported per15.31.
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9.6 kbps
11_II,Lt-!\.r(-!I {dBuVim} Date: 2016-04-20
110
a0
15.249(900)
70
15.249(900)-AVG
50
2
30 1
10
0100{1 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Frequency (MHz)
Site : 03CH10-HY
Condition 1 15.249(900) 3m HORN 9120D-HF HORTZONTAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 1817.00 29.20 -44.80 74.00 60.17 25.91 4.66 61.54 100 @ Peak
2 2725.88 32.63 -41.37 74.088 59.92 27.93 5.74 68.96 166 B Peak
Remark:

1. Average measurement was not performed if peak level went lower than the average limit.

2. Test result of emissions which are 20 dB lower than the limit is not reported per15.31.
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SEQHTON LAG
11_{|_e\re| {dBuVim}) Date: 2016-04-20
110

90
15.249(900)
70
15.249(900)-AVG
50
2
30 1
10
01000 2000. 3000. 4000. 5000. 6000. 7000, 8000. 9000. 10000
Frequency (MHz)
Site : 03CHI10-HY
Condition 1 15.249(900) 3m HORN 9120D-HF VERTICAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 1817.e8 29.34 -44.66 74.00 68.31 25.91 4.66 6K1.54 168 A Peak
2 2725.98 32.82 -41.98 74.08 59.31 27.93 5.74 68.96 180 8 Peak
Remark:

1. Average measurement was not performed if peak level went lower than the average limit.

2. Test result of emissions which are 20 dB lower than the limit is not reported per15.31.
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100 kbps
11_',L(-!\.r(-!l {dBuV/m) Date: 2016-04-20
110
90
15.249(900)
70
15.249(900)-AVG
50
2
30 !
10
01000 2000. 3000. 4000. 5000. 6000. 7000, B8000. 9000. 10000
Frequency (MHz)
Site 1 03CH10-HY
Condition 1 15.249(900) 3m HORN 9120D-HF HORIZONTAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 1832.88 29.63 -44.37 74.00 68.57 25.93 4.66 £1.53 180 8 Peak
2 2748.00 33.14 -49.86 74.08 60.35 28.00 5.74 68.95 100 @ Peak
Remark:

1. Average measurement was not performed if peak level went lower than the average limit.

2. Test result of emissions which are 20 dB lower than the limit is not reported per15.31.
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SEQHTON LAG
11_{|_e\re| {dBuVim}) Date: 2016-04-20
110
90

15.249(900)
70
15.249(900)-AVG
50
2
30 1
10
01{]{]{1 2000. 3000. 4000. 5000. 6000. T000. 8000. 9000. 10000
Frequency {(MHz)
Site : 03CH10-HY
Condition :15.249(900) 3m HORN 9120D-HF VERTICAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Lewvel Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 1832.88 29.41 -44.59 74.00 68.35 25.93 4.66 £1.53 180 8 Peak
2 2748.88 32.95 -41.85 74.00 68.16 28.88 5.74 68.95 160 B Peak
Remark:

1. Average measurement was not performed if peak level went lower than the average limit.

2. Test result of emissions which are 20 dB lower than the limit is not reported per15.31.
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3.3.8 Test Result of Radiated Spurious Emissions (30 MHz~1GHz)
40 kbps

114 Level (dBuVim) Date: 2016-04-20
110
8
90
70
13.249(900)
50
3
1 i i
%0 TANEW]
10
030 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Site 1 03CH10-HY
Condition 1 15.249(900) 3m BI-LOG 6111D-LF HORTIZONTAL
Detector : Peak
Over Limit Readfntenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 76.98 33.89 -6.11 48.00 52.23 13.43 @.93 32.70 --- --- Peak
2 176.94 39.45 -4.85 43.58 54.53 16.14 1.48 32.708 - --- Peak
3 226.29 42.32 -3.68 46.80 56.75 16.68 1.62 32.73 166 5 Peak
4 359.50 37.19 -8.99 46.00 46.52 21.44 1.94 32.80 --- --- Peak
5 618.186 39.57 -6.43 46.00 44.38 25.68 2.62 33.83 --- --- Peak
6 641.68 38.71 -7.29 46.80 43.18 25.92 2.62 33.81 --- --- Peak
7 988.40 93.21 93.30 28.93 3.20 32.22 100 115 QP
8 9@8.48 93.86 93.95 28.93 3.28 32.22 166 115 Peak

Note: 908.40 MHz is fundamental signal which can be ignored.
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114Level (dBuVim) Date: 2016-04-20
10
90 5
70
14.249(900)

30 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency {(MHz)
Site : 03CH10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF VERTICAL
Detector : Peak

Over Limit Readfntenna Cable Preamp A/Pos T/Pos

Freq Lewvel Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 79.41 32.32 -7.68 40.08 50.30 13.78 8.93 32.69 --- --- Peak
2 171.48 37.60 -5.98 43.58 52.75 16.87 1.48 32.78 --- --- Peak
3 283.88 39.17 -4.33 43.58 54.31 16.11 1.48 32.73 184 33 Peak
4 449,88 34.34 -11.66 46.08 41.72 23.20 2.38 32.88 --- Peak
5 548.18 31.65 -14.35 46.608 37.7@ 24.44 2.47 32.96 --- --- Peak
6 810.38 30.94 -15.86 46.08 32.63 28.06 3.87 32.82 --- --- Peak
7 988.48 85.56 85.65 28.93 3.2 32.22 168 88 QP
8 988.48 86.84 86.93 28.93 3.2 32.22 168 88 Peak
Note: 908.40 MHz is fundamental signal which can be ignored.
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9.6 kbps

14 Level (dBuVim) Date: 2016-04-20
110
B
90
70
11.249(900)
50
|—|2 3
4 5 8
1
30 Nlumw'-l
10
03{] 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Site 1 03CH10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF HORIZONTAL
Detector : Peak

Over Limit Readfntenna Cable Preamp A/Pos T/Pos

Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 79.14 32.00 -8.00 46.08 49.98 13.78 ©.93 32.69 --- --- Peak
2 160.41 38.76 -4.74 43.59 53.12 17.08 1.33 32.69 1e8 66 Peak
3 230.97 48.97 -5.83 46.00 55.88 17.60 1.62 32.73 --- --- Peak
4 449,80 34.37 -11.63 46.08 41.75 23.20 2.30 32.88 --- --- Peak
5 640.98 34.34 -11.66 46.00 38.82 25.91 2.62 33.01 --- --- Peak
6 988.48 93.67 93.76 28.93 3.20 32.22 160 119 QP
7 * 988.48 94.41 94.58 28.93 3.20 32.22 1e8 119 Peak
8 952.48 34.70 -11.30 46.00 33.15 320.00 3.29 31.74 --- --- Peak

Note: 908.40 MHz is fundamental signal which can be ignored.
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Level ({dBuVim) Date: 2016-04-20

114
110

90
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1*.249{9{]{13
50
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1 i 4 5 g
30 WW
10
030 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Site 1 03CHI10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF VERTICAL
Detector : Peak
Over Limit Readfintenna Cable Preamp A/Pos T/Pos
Freq Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg
1 78.68 33.81 -6.19 46.60 51.91 13.66 ©.93 32.69 166 2 Peak
2 202.26 36.69 -6.81 43.50 51.86 16.688 1.48 32.73 --- --- Peak
3 2408.33 38.69 -7.31 46.00 51.82 17.98 1.2 32.73 - --- Peak
4 A449.88 34.67 -11.33 46.00 42.85 23.20 2.38 32.88 --- --- Peak
5 689.40 34.12 -11.88 46.00 38.94 25.59 2.62 33.83 --- --- Peak
6 646.96 32.24 -13.76 46.80 36.72 25.91 2.2 33.81 --- --- Peak
7 908.40 B86.56 86.65 28.93 3.2 32.22 166 183 QP
8 9@8.48 87.32 87.41 28.93 3.20 32.22 166 183 Peak

Note: 908.40 MHz is fundamental signal which can be ignored.
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100 kbps

" Level (dBuvim) Date: 2016-04-20
110
8
a0
70
1549(900)
50
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1
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03{] 100. 200. 300. 400. 500. 600. T00. 800. 900. 1000
Frequency (MHz)
Site 1 03CH10-HY
Condition :15.249(900) 3m BI-LOG 6111D-LF HORIZONTAL
Detector : Peak

Over Limit Readfntenna Cable Preamp A/Pos T/Pos

Freq Lewvel Limit Line Lewvel Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB cm deg
1 78.33 32.00 -8.00 40.00 58.11 13.66 ©.93 32.70 --- --- Peak
2 208.47 38.45 -5.85 43.50 53.31 16.25 1.62 32.73 --- --- Peak
3 234.66 41.29 -4.71 46.00 54.95 17.45 1.62 32.73 160 @ Peak
4 358.80 38.64 -7.36 46.00 48.09 21.41 1.94 32.80 --- --- Peak
5 609.48 38.98 -7.82 46.00 43.8@ 25.59 2.62 33.03 --- --- Peak
6 916.08 93.31 93.13 29.11 3.20 32.13 166 128 QP
7% 916.80 94.47 94.29 29.11 3.26 32.13 166 126 Peak
8 953.18 35.56 -18.44 46.00 34.00 30.00 3.29 31.73 --- --- Peak

Note: 916.00 MHz is fundamental signal which can be ignored.
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114Leve! (dBuVim) Date: 2016-04-20
110
90 g
70
15}49(900)

-

30 100. 200. 300. 400. 500. 600. T00. 200. 900. 1000
Frequency (MHz)
Site 1 03CHI0-HY
Condition : 15.249(900) 3m BI-LOG 6111D-LF VERTICAL
Detector : Peak

Over Limit ReadAntenna Cable Preamp A/Pos T/Pos

Freg Level Limit Line Level Factor Loss Factor Remark
MHz dBuV/m dB dBuV/m dBuV dB/m dB dB om deg

1 73.28 33.17 -6.83 48.88 51.88 13.67 ©.93 32.71 100 23 Peak

2 171.75 35.81 -8.49 43.59 50.16 16.607 1.48 32.79 -—- --- Peak

3 231.15 37.81 -8.19 46.00 51.83 17.89 1.62 32.73 --- --- Peak

4 548.1¢ 32.11 -13.89 46.00 38.16 24.44 2.47 32.96 -—- --- Peak

5 641.60 30.99 -15.01 46.00 35.46 25.92 2.62 33.01 --- --- Peak

6 895.76 35.46 -10.54 46.00 35.89 28.78 3.20 32.33 -—- --- Peak

7 916.00 87.13 86.95 29.11 3.20 32.13 led lee QP

8 916.00 88.20 88.82 29.11 3.20 32.13 164 100 Peak

Note: 916.00 MHz is fundamental signal which can be ignored.
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3.4 Antenna Requirements
3.4.1 Limit

Except for special regulations, the Low-power Radio-frequency Devices must not be equipped with
any jacket for installing an antenna with extension cable. An intentional radiator shall be designed to
ensure that no antenna other than that furnished by the responsible party shall be used with the
device. 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 provisions of this Section. The
manufacturer may design the unit so that the user can replace a broken antenna, but the use of a

standard antenna jack or electrical connector is prohibited.

3.4.2 Antenna Connector Construction

Enbedded in Antenna.
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4. List of Measuring Equipment

Instrument | Manufacturer | Model No. Serial No. [ Characteristics Cal::l))arlfglon Test Date Due Date Remark
Loop Rohde & Apr. 19, 2016 ~ Radiation
HFH2-72 100315 9 kHz~30 MHz | Sep. 02, 2015 Sep. 01, 2016
Antenna Schwarz Apr. 20, 2016 (0O3CH10-HY)
Bilog Apr. 19, 2016 ~ Radiation
TESEQ CBL 6111D 35413 30MHz~1GHz | Jan. 13, 2016 Jan. 12, 2017
Antenna Apr. 20, 2016 (03CH10-HY)
Horn SCHWARZBE Apr. 19, 2016 ~ Radiation
BBHA 9120 D | 9120D-1325 | 1GHz ~ 18GHz | Sep. 30, 2015 Sep. 29, 2016
Antenna CK Apr. 20, 2016 (03CH10-HY)
” Apr. 19, 2016 ~ Radiation
Amplifier SONOMA 310N 187311 9kHz~1GHz | Nov. 16, 2015 Nov. 15, 2016
Apr. 20, 2016 (03CH10-HY)
- AMF-7D-0010 Apr. 19, 2016 ~ Radiation
Preamplifier MITEQ 1902246 1GHz~18GHz | Nov. 16, 2015 Nov. 15, 2016
1800-30-10P Apr. 20, 2016 (03CH10-HY)
EMI Test . N9038A Apr. 19, 2016 ~ Radiation
. Keysight MY55420170 N/A Mar. 10, 2016 Mar. 09, 2017
Receiver (MXE) Apr. 20, 2016 (03CH10-HY)
Spectrum . Apr. 19, 2016 ~ Radiation
Keysight N9010A MY54200485 | 10Hz ~ 44GHz | Oct. 15, 2015 Oct. 14, 2016
Analyzer Apr. 20, 2016 (03CH10-HY)
Antenna Apr. 19, 2016 ~ Radiation
EMEC AM-BS-4500-B N/A 1~4m N/A N/A
Mast Apr. 20, 2016 (03CH10-HY)
Apr. 19, 2016 ~ Radiation
Turn Table EMEC TT 2200 N/A 0~360 Degree N/A N/A
Apr. 20, 2016 (03CH10-HY)
AC Power . Conduction
ChainTek APC-1000W N/A N/A N/A Apr. 21, 2016 N/A
Source (COO05-HY)
EMI Test Rohde & Conduction
. ESCI 7 100724 9kHz~7GHz | Aug. 26, 2015 | Apr. 21, 2016 | Aug. 25, 2016
Receiver Schwarz (COO05-HY)
Rohde & Conduction
LISN ENV216 100080 9kHz~30MHz | Dec. 02, 2015 | Apr. 21, 2016 | Dec. 01, 2016
Schwarz (COO05-HY)
Rohde & Conduction
LISN ENV216 100081 9kHz~30MHz | Dec. 14, 2015 | Apr. 21, 2016 | Dec. 13, 2016
Schwarz (COO05-HY)
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