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Scope: Measurement and determination of electromagnetic emissions (EME) of radio frequency devices
including intentional and / or unintentional radiators for compliance with technical rules and regulations of
the Federal Communications Commission.

1. General Information

Applicant: Ohsung Electronics Co., Ltd.

Applicant Address: #141 Gongdan-dong, Gumi-si, Gyeongbuk, Republic of Korea
Manufacturer: Ohsung Electronics Co., Ltd.

Manufacturer Address: #141 Gongdan-dong, Gumi-si, Gyeongbuk, Republic of Korea
Contact Person: Hak Ki, Kim / General Manager

Fax Number: +82-54-461-8368

Telephone Number: +82-54-468-7281

FCC ID.

Equipment Class

EUT Type

Model Name

Rule Part(s)

Test Method

Type of Authority

Test Procedure(s)

Dates of Test

Place of Test

Test Report Number

Dates of Issue

OZ5URCMXHPH500

Digital Transmission System (DTS)

BASE STATION

MXHP-HS500

FCC Part 15 Subpart C-Intentional Radiator § 15.247

ANSI C63.10 (2013)

Certification

ANSI C63.10 (2013), KDB558074 D01 DTS Meas Guidance v03r05(April 8,2016)

February 21~ March 8, 2017

GUMI UNIVERSITY EMC CENTER (FCC Test firm Registration No.: 269701)
37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Republic of Korea

GETEC-E3-17-005

April 11,2017

EUT Type: BASE STATION
FCC ID.: OZSURCMXHPHS00
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2. Introduction

The measurement procedure described in American National Standard for Methods of Measurement of Radio-Nose
Emissions From Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz (ANSI C63.4-
2009) was used in determining radiated and conducted emissions emanating from Ohsung Electronics Co., Ltd.
BASE STATION (Model name: MXHP-H500)

These measurement tests were conducted at GUMI UNIVERSITY EMC CENTER.

The site address is 37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Gyeongnam 641-713, Korea

This test site is one of the highest point of GUMI UNIVERSITY at about 200 kilometers away from Seoul city and
40 kilometers away from Daege city. It is located in the valley surrounded by mountains in all directions where
ambient radio signal conditions are quiet and a favorable area to measure the radio frequency interference on open
field test site for the computing and ISM devices manufactures. The detailed description of the measurement facility
was found to be in compliance with the requirements of §2.948 according to ANSI C63.10 (2013)

Songhnim-ri
K y Wonho 2Cid-ri
GUMI UNIVERSITY EMC CENTER
/unseong 10il-ri 37 Yaeun-ro, Gumi-si,
__ N Gyeongsangbuk-do, 730-711,
Yonho 1¢i1>-r Republic of Korea

Seonju-dong Minseong 2¢iJ-ri Tel: +82-54-440-1195

Fax: +82-54-440-1199
Doryahg-dong
Jizan—dong

Daeseong reservoir
eong 3lzamd-dong

inpyeang 201 )—dong
Daezeong—ri
Woripyeong 1011 )-dong

GeumOsan reservoir Sohgjenng-tong P Guni-si Sinpyeong 10il0-
Wonnam-dong Hyeanggak 1(il)-dong

Guwangpueong—dang

Fig 1. The map above shows the Gumi University in vicinity area.
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3. Product Information

3.1 Description of EUT

The Equipment under Test (EUT) is the Ohsung Electronics Co., Ltd. BASE STATION
(Model Name: MXHP-H500) FCC ID.: OZSURCMXHPH500

. Equipment : BASE STATION
. Model name : MXHP-H500
. Brand name : UNIVERSAL REMOTE CONTROLLER
. Serial number : Proto type
. Electrical Rating :DC12V
. Size :1.18”H x 4.63”D x 4.63”W
. Weight :5.19 oz
. Memory : 128Mbytes DDR
. Manufacturer : Ohsung electronics Co., Ltd.
. Channel Separations : 5 MHz
. Type of Modulation : DSSS, OFDM
. Channel frequency 12412 MHz ~ 2 462 MHz
. Number of channel 11
. Type of chain : One

: Manufacturer: Ohsung Electronics Co., Ltd.
. Antenna specification Antenna type : PCB pattern antenna

Gain : 2.91 dBi

. Hardware version :v0.0.0.
. Software version :V1.4.9.1

3.2 Definition of models

-None.

EUT Type: BASE STATION
FCC ID.: OZSURCMXHPHS00
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3.3 Support Equipment / Cables used

3.3.1 Used Support Equipment

Description Manufacturer Model Name S/N & FCC ID.
S/N: CNBA4300168A100682D5800
Notebook ter ) | SAM NT-Q4
otebook Computer SAMSUNG Q45 FCC ID.: N/A
Uart board Ohsung Electronics Co., Ltd. | Proto t S/N - None.
art boar sung Electronics Co., Ltd. roto type FCC ID. None.
Note)
1) The Support Equipment use only setting to the test mode.
3.3.2 System configuration
Description Manufacturer Model Name S/N & FCC ID.
Wireless Remote S/N : None.
h El i ., Ltd. TDC-71
Controller Ohsung Electronics Co., Ltd 7100 FCC ID.: None.
MLF- S/N: 160806001
AC/DC Adapt MEILE GROUP LTD
apior B250502000UU | FCC ID.: None.
3.3.3 Used Cable(s)
Cable Name Condition Description
Power cable Connected between EUT and AC/DC Adaptor 1.0 m shielded with a ferrite core.

3.4 Modification Item(s)

-. None

EUT Type: BASE STATION
FCC ID.: OZSURCMXHPHS00
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4. Antenna Requirement - §15.203

An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the applicant
can be used with the device. The use of permanently attached antenna or of an antenna that uses a unique coupling to
the intentional radiator shall be considered sufficient to comply with this requirement.

4.1 Description of Antenna

The Ohsung Electronics Co., Ltd. BASE STATION. comply with the requirement of §15.203 with a PCB printed
antenna permanently attached to the transmitter.

5. Description of tests

5.1 Test Condition

The EUT was installed, arranged and operated in a manner that is most representative of equipment as typically used.
The measurements were carried out while varying operating modes and cable positions within typically arrangement to
determine maximum emission level.

The representative and worst test mode(s) were noted in the test report.

® Test Voltage / Frequency: 12 V (Lithium lon Battery ) / DC

®  Operating condition during the test(s) :
-. Continuous RF transmitting mode with nominal maximum RF output power.
-. Operating channel frequency and modulation technology

Mode Available channel Frequency Modulation Technology
IEEE 802.11b 1~11 2412 ~ 2462 MHz DSSS
IEEE 802.11g 1~11 2412 ~ 2462 MHz OFDM
IEEE 802.11n 1~11 2412 ~ 2462 MHz OFDM

-. EUT set condition (RF power setting value)

Test Software version Channel RF power setting value
Tera tum v4.8.9 1~11 4

6. References Standards

- FCC Part 15 (2009) Subpart C-Intentional Radiator §15.247

- ANSI C 63.10 (2013): American National Standard for Testing Unlicensed Wireless Devices

- KDB 558074 D01 DTS meas Guidance v03r05 (April 08, 2016): Guidance for Performing Compliance Measurements
on Digital Transmission Systems (DTS) Operating Under §15.247
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7. SUMMARY OF TEST RESULTS
FCC Part Section(s) Test Description Test Result
§15.247(a)(2) 6 dB Bandwidth Pass
Conducted Maxi
§15.247(b)(3) oncucted Maximum Pass
Peak Output Power
§15.247(e) Power Spectral Density Pass
§15.247(d) Conducted Out.of.Band Emission Pass
Emissions
AC P line Conducted
§15.207(a) A Pass
Emissions
15.205
3 15.20 9’ Radiated Spurious Emissions Pass
15.247(d), 15.205
3 15( 2)(’) 9 ’ Radiated Restricted Band Edge Pass

EUT Type: BASE STATION

FCC ID.: OZSURCMXHPHS00
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8. 6 dB Bandwidth Measurement
8.1 Operating environment

Temperature : 13.8°C
Relative Humidity : 35.0 % R.H.

8.2 Test Set-up (Layout)

: ’ -
g | I

Spectrum analyzer EUT

8.3 Limit
For digital modulation systems, the minimum 6 dB bandwidth shall be at least 500 kHz

8.4 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
- FSV Rohde & Schwarz Signal Analyzer 101552 May. 23, 2017
H- 56-10 Weinschel 10 dB Attenuator 53184 Apr. 20. 2017

8.5 Test Test Procedure

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) >3 X RBW.

¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with the
two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative to the
maximum level measured in the fundamental emission.
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8.6 Test result

. Test Date

. Reference Standard
. Test Procedure(s)

. Operating Condition

: February 27, 2017
: Part 15 Subpart C, Sec. 15.247(a)(2)

: ANSI C63.10 (2013), KDB558074 D01 DTS Meas Guidance v03r05(April 8,2016)
: RF transmitting mode (1 ch: 2 412 MHz, 6 ch: 2 437 MHz, 11 ch: 2 462 MHz)

-. Power Source :DC 12V
IEEE 802.11b
Frequency 6 dB Bandwidth Min. Limit
Result
(MHz) (MHz) (MHz)
2412 8.98 0.50 Complies
2 437 8.56 0.50 Complies
2 462 8.98 0.50 Complies
IEEE 802.11g
Frequency 6 dB Bandwidth Min. Limit
Result
(MHz) (MHz) (MHz)
2412 15.21 0.50 Complies
2 437 15.15 0.50 Complies
2 462 15.32 0.50 Complies
IEEE 802.11n
Frequency 6 dB Bandwidth Min. Limit
Result
(MHz) (MHz) (MHz)
2412 15.92 0.50 Complies
2 437 15.92 0.50 Complies
2 462 15.80 0.50 Complies
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6 dB Bandwidth Plot on Configuration :
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6 dB Bandwidth Plot on Configuration : IEEE 802.11b 6¢ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11b 11ch
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6 dB Bandwidth Plot on Configuration :

IEEE 802.11¢g 1ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11g 6ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11g 11ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11n 1ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11n 6¢ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11n 11ch
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9. Conducted Maximum Peak Output Power Measurement
9.1 Operating environment

Temperature : 13.3°C
Relative Humidity : 37.8 % R.H.

9.2 Test Set-up (Layout)

-
L B

Power meter EUT

9.3 Limit

For systems using digital modulation in the (2 400~2 483.5) MHz, the limit for peak output power is 30 dBm The
limited has to be reduced by the amount in dB that the gain of the antenna exceed 6 dBi. In case of point-to-point
operation, the limit has to be reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

9.4 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
B - NRV-Z32 Rohde & Schwarz ~ Peak Power sensor 100049 Dec. 06, 2017
H - NRVS Rohde & Schwarz  Single Channel Power Meter 101008 Apr 19, 2017
B - NRP-Z51 Rohde & Schwarz =~ Power sensor 1138.0005.02 Apr. 20,2017
H- 56-10 Weinschel 10 dB Attenuator 53184 Apr. 20. 2017

9.5 Test Procedure
A peak power sensor was used on the output port of the EUT. A power meter was used to read the response of the peak
power sensor. Record the power level.
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9.6 Test Result
-. Test Date : February 28, 2017
-. Reference Standard ~ : Part 15 Subpart C, Sec. 15.247(a)(2)
-. Test Procedure(s) : ANSI C63.10 (2013), KDB558074 D01 DTS Meas Guidance v03r05(April 8,2016)
-. Operating Condition  : RF transmitting mode (1 ch: 2 412 MHz, 6 ch: 2 437 MHz, 11 ch: 2 462 MHz)
-. Power Source :DC 12V
IEEE 802.11b
Frequency Average Conducted Power” | Peak Conducted Power Max. Limit Result
(MHz) (dBm) (dBm) (dBm)
2412 2.88 4.63 30.00 Complies
2 437 2.75 4.36 30.00 Complies
2 462 3.14 4.52 30.00 Complies
Note: 1) The Average output power is reference data for RF Exposure.
IEEE 802.11¢g
Frequency Average Conducted Power” | Peak Conducted Power Max. Limit Result
(MHz) (dBm) (dBm) (dBm)
2412 3.58 9.41 30.00 Complies
2437 3.61 9.54 30.00 Complies
2 462 3.83 9.93 30.00 Complies
Note: 1) The Average output power is reference data for RF Exposure.
IEEE 802.11n
Frequency Average Conducted Power” | Peak Conducted Power Max. Limit Result
(MHz) (dBm) (dBm) (dBm)
2412 3.38 9.00 30.00 Complies
2 437 3.46 9.19 30.00 Complies
2462 3.68 9.12 30.00 Complies

Note: 1) The Average output power is reference data for RF Exposure.
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10. Power Spectral Density Measurement
10.1 Operating Environment

Temperature : 13.8°C
Relative Humidity : 35.0 % R.H.

10.2 Test Set-up (Layout)

: : -
et L1

Spectrum analyzer EUT

10.3 Limit
For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna shall
not be greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission

10.4 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
H- FSV Rohde & Schwarz Signal Analyzer 101552 May. 23, 2017
H- 56-10 Weinschel 10 dB Attenuator 53184 Apr. 20. 2017

10.5 Test Procedure

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

c) Set the RBW to 3 kHz

d) Set the VBW to 10 kHz

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

1) Use the peak marker function to determine the maximum amplitude level within the RBW.
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10.6 Test Result

. Test Date

. Reference Standard
. Test Procedure(s)

. Operating Condition

: February 27, 2017
: Part 15 Subpart C, Sec. 15.247(a)(2)
: ANSI C63.10 (2013), KDB558074 D01 DTS Meas Guidance v03r05(April 8,2016)
: RF transmitting mode (1 ch: 2 412 MHz, 6 ch: 2 437 MHz, 11 ch: 2 462 MHz)

-. Power Source :DC12V
IEEE 802.11b
Frequency PSD Max. Limit Result
(dBm/3kHz) (dBm/3kHz)
2412 MHz -17.75 8.00 Complies
2 437 MHz -17.77 8.00 Complies
2 462 MHz -17.18 8.00 Complies
IEEE 802.11¢g
Frequency PSD Max. Limit Result
(dBm/3kHz) (dBm/3kHz)
2412 MHz -18.85 8.00 Complies
2 437 MHz -18.82 8.00 Complies
2 462 MHz -18.94 8.00 Complies
IEEE 802.11n
Frequency Fsp - Limit Result
(dBm/3kHz) (dBm/3kHz)
2412 MHz -19.27 8.00 Complies
2 437 MHz -19.42 8.00 Complies
2 462 MHz -19.12 8.00 Complies

EUT Type: BASE STATION
FCC ID.: OZSURCMXHPHS00

BE T




Order Number : GETEC-C1-17-117 FCC Part 15 Subpart C
Test Report Number  : GETEC-E3-17-005 Page 22/53

Power Density Plot on configuration : IEEE 802.11b 1ch
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Power Density Plot on configuration : IEEE 802.11b 6ch

e | ) &

Ref Level 0.00 dBm @ RBW 3 kHz
j& Att 10d8  SWT 1.9ms @ YBW 10 kHz Mode Auto FFT
TOF
@ 1Pk View
M1[1] -17.77 dBm
2.4362060 GHz
-10 dBm

-20 dBm

O P i MV
”“”\ VE

-50 dBm

-50 dBm

-70 dBm

CF 2.437 GHz 401 pts Span 12.84 MHz
i SR X

Date:27FEB 2017 08:39:04

EUT Type: BASE STATION

FCC ID.: OZSURCMXHPHS00 : E ‘




Order Number : GETEC-C1-17-117 FCC Part 15 Subpart C
Test Report Number  : GETEC-E3-17-005 Page 23/53

Power Density Plot on configuration : IEEE 802.11b 11ch
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Power Density Plot on configuration : IEEE 802.11g 1ch
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Power Density Plot on configuration : IEEE 802.11g 6¢ch
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Power Density Plot on configuration : IEEE 802.11g 11ch
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Power Density Plot on configuration : IEEE 802.11n 1ch
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Power Density Plot on configuration : IEEE 802.11n 6¢ch
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Power Density Plot on configuration : IEEE 802.11n 11ch
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11. Conducted Spurious Emission & Out of Band Emission
11.1 Operating environment

Temperature : 13.4°C
Relative Humidity : 353 % R.H.

11.2 Test set-up (Lay-out)

: ’ -
et L1

Spectrum analyzer EUT

11.3 Limit
Below -20 dB of the highest emission level of operating band (in 100 kHz resolution band width)

11.4 Test equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
H- FSV Rohde & Schwarz  Signal Analyzer 101552 May. 23, 2017
H- 56-10 Weinschel 10 dB Attenuator 53184 Apr. 20. 2017

11.5 Test Procedure

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span to 1.5 times the DTS bandwidth.

¢) Set the RBW to 3 kHz

d) Set the VBW to 10 kHz

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

1) Use the peak marker function to determine the maximum amplitude level within the RBW.
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11.6 Test Result

. Test Date

. Reference standard
. Test Procedure(s)

. Operating condition

: February 27, 2017
: Part 15 Subpart C, Sec. 15.247(a)(2)
: ANSI C63.10 (2013), KDB558074 D01 DTS Meas Guidance v03r05(April 8,2016)
: RF transmitting mode (1 ch: 2 412 MHz, 6 ch: 2 437 MHz, 11 ch: 2 462 MHz)

-. Power Source :DC 12V
Conducted Spurious Emission
IEEE 802.11b
Operating 100 kHz PSD Spurious Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -4.98 -59.95 -54.97 Complies
2 437 MHz -7.11 -59.19 -52.08 -20.00 Complies
2 462 MHz -7.08 -60.84 -53.73 Complies
IEEE 802.11¢g
Operating 100 kHz PSD Spurious Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -5.10 -62.06 -56.96 Complies
2437 MHz -6.87 -62.07 -55.20 -20.00 Complies
2 462 MHz -6.93 -61.95 -55.02 Complies
IEEE 802.11n
Operating 100 kHz PSD Spurious Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -4.85 -61.73 -56.88 Complies
2 437 MHz -6.85 -61.13 -54.28 -20.00 Complies
2 462 MHz -6.95 -61.69 -54.74 Complies
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Conducted Out of Band(Band Edge) Emission
IEEE 802.11b
Operating 100 kHz PSD | Bandedge Level Deviation Limits Result
u
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -4.98 -62.51 -57.53 20.00 Complies
2 462 MHz -4.85 -65.03 -60.18 ' Complies
IEEE 802.11g
Operating 100 kHz PSD | Bandedge Level Deviation Limits Result
esu
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -7.11 -50.97 -43.86 20.00 Complies
2 462 MHz -6.85 -51.89 -45.04 ' Complies
IEEE 802.11n
Operating 100 kHz PSD | Bandedge Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -7.08 -49.33 -42.25 20.00 Complies
2 462 MHz -6.95 -52.45 -45.50 ' Complies
Conducted spurious Emission Plot on Configuration : IEEE 802.11b 1ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11b 6¢ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11b 11ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11g 1ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11g 6ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11g 11ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11n 1ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11b 6¢ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11b 11ch
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Low Band Edge Plot on Configuration : IEEE 802.11b 1ch

Date:27 FEB 2017 092347

Frequency Line(F1): 2310 MHz
Frequency Line(F2): 2390 MHz

Spectrum -
Raf Level 0.00 dim & RBW 100 kHz
Spectrum o lo At 10dE  BWT 132.6 ps @ YDW 300 kHz  Made auta FFT
Ref Level 0.00 dam ® RBW 100 kHz 1‘c“£ =
ke ate 10dB  SWT 10 e & VBW 300 KMz Maode suts FRT i e
mz[1] M1 62.51 dBm|
TOF
o 15k Viow 01 -4.900 dBn T AHAGH190 GHz|
-10 dim M1[1] -5.51 dBm|
ML MI[1] —-aun | 099000 GHiz
o LK fo 2.4114890 GHz ¥y
|'rlmLJ"“l |I"w‘|.rl-.
-10 dBm .-J" Kol S B B 1= i | il -20 dim t .
I Illl"‘_).l"’w 1) -tﬁu\..",‘ 8 <2400 dim
o0 Fi \ il 20 o
J":!} ™ I ]|
Wi W ! 10 d !
20 di
50 dbam
40 di
-0 dbam B
PO P IO e o
" i L
-0 dBim
£0 di
Fl
70 di
Start 2.01 GHz 32001 pts Stop 2.43 GHz
e e e w-
CF 2.417 GHz 501 pts Span 13.47 MHz
- WI Date: 27 FEB 2017 09:54:55

High Band Edge Plot on Configuration : IEEE 802.11b 11ch
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Low Band Edge Plot on Configuration : IEEE 802.11g 1ch
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High Band Edge Plot on Configuration : IEEE 802.11¢g 11ch
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Low Band Edge Plot on Configuration : IEEE 802.11n 1ch
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12. AC Power line Conducted emission

-Test Description
The Line conducted emission test facility is insidea4 m X 8 m X 2.5 m shielded enclosure. (Test firm Registration
Number: 269701)
The EUT was placed on a non-conducting 1.0 m by 1.5 m table, which is 0.8 m in height and 0.4 m away from the
vertical wall of the shielded enclosure.
The EUT is powered from the Rohde & Schwarz LISN (ENV216) and the support equipment is powered from the
Rohde & Schwarz LISN (ENV216). Powers to the LISN are filtered by high-current high insertion loss power line
filter.
Sufficient time for EUT, support equipment, and test equipment was allowed in order for them to warm up to their
normal operating condition.
The RF output of the LISN was connected to the EMI test receiver (Rohde & Schwarz, ESCI).
Exploratory measurements were conducted to identify the highest emission by operating the EUT in a range of typical
modes of operation, cable positions, system configuration and arrangement.
Based on exploratory measurements, the final measurements were conducted at the worst test conditions.

Exploratory measurements were scanned using Peak mode of EMI Test receiver from 150 kHz to 30 MHz with 20 ms
sweep time. The final measurements were measured with Quasi-Peak and Average mode.

The bandwidth of EMI Test Receiver was set to 9 kHz. Interface cables were connected to the available interface
ports of the test unit. Excess cable lengths were bundled at center with 30 cm ~ 40 cm.
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Fig 2. Impedance of LISN
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12.1 Operating Environment

Temperature : 20.3 °C
Relative Humidity : 41.6 % R.H.

12.2 Test Set-up

The conducted emission measurements were performed in the shielded room.

The EUT was placed on wooden table, 0.8 m heights above the floor, 0.4 m from the reference ground plane (GRP)
wall and 0.8 m from AMN & ISN.

AMN is bonded on horizontal reference ground plane.

The ground plane, which was electrically bonded to the shield room, ground system and all power lines entering the
shield room, were filtered.

12.3 Measurement Uncertainty

The measurement uncertainty was calculated in accordance with ISO “Guide to the expression of uncertainty in
measurement.”

The measurement uncertainty was given with a confidence of 95 %.

Test Items Uncertainty Remark
Conducted emission (9 kHz ~ 150 kHz) 3.85dB Confidence level of approximately 95 % (k = 2)
Conducted emission (150 kHz ~ 30 MHz) 3.32dB Confidence level of approximately 95 % (k= 2)

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2.

The listed uncertainties are the worst case uncertainty for the entire range of measurement. please note that the
uncertainty values are provided for informational purposes only are not used in determining the PASS/FAIL results
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12.4 Limit
RFI Conducted FCC Limit(dBuV/m) Class B
Freq. Range Quasi-Peak Average
150 kHz ~ 0.5 MHz 66 ~ 56* 56 ~46*
0.5 MHz ~ 5 MHz 56 46
5 MHz ~ 30 MHz 60 50

*Limits decreases linearly with the logarithm of frequency.

12.5 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
H- ESCI Rohde & Schwarz EMI test receiver 100237 Apr 18.2017
H- ENV216 Rohde & Schwarz LISN 100172 Apr 19. 2017
O- ENV216 Rohde & Schwarz LISN 100173 Apr 19.2017
O- ISNT8 TESEQ. GmbH ISN 24568 Apr 22.2017
H- EMC 32 Rohde & Schwarz Testing Software VERS.53 N/A

12.6 Test data for Conducted Emission

-. Test Date : March 08, 2017

-. Reference Standard  : Part 15 Subpart C, Sec. 15.207

-. Test Procedure(s) : ANSI C63.10 (2013)

-. Operating Condition  : RF transmitting mode

-. Power Source :AC 120V /60 Hz

-. Frequency rage :0.15 MHz ~ 30 MHz

-. Line : AC Power line(Live with Neutral)
-. Comment :N/A
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12.7 Test Result

Test Condition : IEEE 802.11b

Class B QP
|
> : Class B AY
3 - *
el
£ ¢ i
T | k&
g b 4 ¢ |
20 ’
10
0+ } } —t—t——— } } ——t——1 } i
150k 300 400500 800 1M 2M  3M 4M5M86 8 10M 20M 30M
Frequency in Hz
Class B_QP Class B_AV Preview Result 1-PK+
Preview Result 2-AVG ¢ Final Result 1-QPK ¢ Final Result 2-CAV
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit Comment
(MHz) (dBuv) Time (kHz) (dB) | (dB) | (dBuVv)
(ms)
0.157463 449 200.0 9.000 |Off |N 9.6 20.7 65.6
0.582825 40.0| 200.0 9.000 | Off |L1 9.7 16.0 56.0
1.746975 32.6| 200.0 9.000 | Off L1 9.7 23.4 56.0
4.963313 31.5| 200.0 9.000 | Off L1 9.8 245 56.0
8.776650 47.7| 200.0 9.000 | Off L1 9.9 12.3 60.0
22.239000 48.9| 200.0 9.000 | Off L1 10.0 1.1 60.0
26.641875 47.7| 200.0 9.000 | Off N 10.2 12.3 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) (dBuv) Time (kHz) (dB) (dB) (dBuV)
(ms)
0.157463 27.8| 200.0 9.000 | Off N 9.6 27.8 55.6
0.582825 37.2| 200.0 9.000 | Off L1 9.7 8.8 46.0
1.746975 29.5| 200.0 9.000 | Off L1 9.7 16.5 46.0
4.963313 24.5| 200.0 9.000 | Off L1 9.8 21.5 46.0
8.776650 39.5| 200.0 9.000 | Off |L1 9.9 10.5 50.0
22.239000 39.4( 200.0 9.000 | Off |L1 10.0 10.6 50.0
26.641875 38.1 200.0 9.000 | Off |N 10.2 11.9 50.0
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Test Condition : IEEE 802.11g
80
70
60 I Class B QP
2 & Class B4V
Q ' - i
= LM " ! | i
9 TR
} } —t—+—t—+— } } 11 } |
300 400500 800 1M M 3M 4M5M6 8 10M 20M  30M
Frequency in Hz
Class B_QP m— (Class B_AV Preview Result 1-PK+
Preview Result 2-AVG L g Final Result 1-QPK L 2 Final Result 2-CAV
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuVv)
(ms)
0.157463 43.6| 200.0 9.000|Off [N 9.6 22.0 65.6
0.605213 40.1| 200.0 9.000 | Off | L1 9.7 15.9 56.0
0.944756 35.0| 200.0 9.000 | Off | L1 9.7 21.0 56.0
8.769188 51.4| 200.0 9.000 | Off | L1 9.9 8.6 60.0
9.354994 50.6| 200.0 9.000 | Off | L1 9.9 9.4 60.0
22.242731 47.5| 200.0 9.000 | Off | L1 10.0 12.5 60.0
26.347106 51.9| 200.0 9.000|Off | N 10.2 841 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit Comment
{MHz) (dBuVv) Time (kHz) (dB) (dB) (dBpVv)
{ms)
0.157463 26.6| 200.0 9.000|Off |N 9.6 29.0 55.6
0.605213 37.5| 200.0 9.000 | Off |LA1 9.7 8.5 46.0
0.944756 32.6| 200.0 9.000| Off |L1 9.7 13.4 46.0
8.769188 43.2| 200.0 9.000| Off | L1 9.9 6.8 50.0
9.354994 43.5| 200.0 9.000 | Off |LA1 9.9 6.5 50.0
22.242731 37.5| 200.0 9.000| Off |L1 10.0 12.5 50.0
26.347106 421| 200.0 9.000| Off [N 10.2 7.9 50.0
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Test Condition : IEEE 802.11n
80
70
80 I Class B QP
> ClassiB @\
Z | ¢ ’_0.
< ‘ " ‘ *
1 '
il
t t — —— t t "+ t |
300 400500 800 1M 2M 3M 4M5M6 8 10M 20M  30M
Frequency in Hz
Class B_QP Class B_AV Preview Result 1-PK+
Preview Result 2-AVG L 2 Final Result 1-QPK L 4 Final Result 2-CAV
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) (dBuV) Time (kHz) (dB) (dB) (dBuVv)
(ms)
0.150000 42.7| 200.0 9.000 Off |L1 9.6 23.3 66.0
0.605213 40.3| 200.0 9.000 Off |L1 9.7 15.7 56.0
7.590113 40.4| 200.0 9.000 Off |L1 9.8 19.6 60.0
8.672175 50.6 | 200.0 9.000 Off |L1 9.9 9.4 60.0
9.257981 51.6| 200.0 9.000 | Off |L1 9.9 8.4 60.0
22.242731 47.7] 200.0 9.000 Off |L1 10.0 12.3 60.0
26.839631 51.2] 200.0 9.000 | Off | N 10.2 8.8 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit Comment
(MHz) (dBpV) Time (kHz) (dB) (dB) (dBpV)
(ms)
0.150000 28.0| 200.0 9.000 | Off |LA1 9.6 28.0 56.0
0.605213 37.7| 200.0 9.000 | Off |L1 9.7 8.3 46.0
7.590113 32.5| 200.0 9.000 | Off |L1 9.8 17.5 50.0
8.672175 424 200.0 9.000 | Off |L1 9.9 7.6 50.0
9.257981 44.2| 200.0 9.000 | Off |L1 9.9 5.8 50.0
22.242731 37.9| 200.0 9.000 | Off |L1 10.0 121 50.0
26.839631 42.9| 200.0 9.000 |Off |N 10.2 7.1 50.0
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13. Radiated Spurious & Restricted Band Edge Emission

Exploratory Radiated measurements were conducted at the 3m semi anechoic chamber in order to identify the highest
emission by operating the EUT in a range of typical modes of operation, cable positions, system configuration and
arrangement.

Based on exploratory measurements, the final measurements were conducted at the worst test conditions.

Final measurements of below 1GHz were made at 3m or 10 m Chamber that complies with CISPR 16/ANSI C63.10.
Above 1GHz final measurements were conducted at the 3m Chamber only.

For measurements above 1GHz, the bottom side of 3m chamber was installed with absorbers in order to meet
SVSWR Limit.

Exploratory measurements were scanned using Peak mode of EMI Test receiver and final measurements were
measured with Quasi-Peak mode (Below 1GHz) and Peak & Average mode (Above 1GHz).

The measurements were performed by rotating the EUT 360° and adjusting the receive antenna height from 1.0 m to
4.0 m. All frequencies were investigated in both horizontal and vertical antenna polarity.
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Fig 3. Dimensions of test site (Below 1GHz)
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Fig 4. Dimensions of test site (Above 1GHz)
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13.1 Operating environment

Temperature
Relative humidity

13.2 Test set-up

26.7 C
32.8 % R.H.

A preliminary and final measurement was at 3 m anechoic chamber.
The EUT was placed on a non-conducting table.

For emissions testing at or below 1 GHz, the table height is 80 cm above the reference ground plane.
For emission measurements above 1 GHz, the table height is 1.5 m above the reference ground plane.

The turntable with EUT was rotated 360°, and the antenna was varied in height between 1.0 m and 4.0 m in order to

determine the maximum emission levels.

This procedure was performed for both horizontal and vertical polarization of the receiving antenna.

13.3 Measurement uncertainty

The measurement uncertainty was calculated in accordance with ISO “Guide to the expression of uncertainty in

measurement”.

The measurement uncertainty was given with a confidence of 95 %.

Test items(Anechoic Chamber) Uncertainty Remark
Confid level of imatel
Radiated emission (30 MHz ~ 300 MHz, 3 m, Vertical) 4.78 dB priadence level O approximately
95 % (k=2)
Confid level of imatel
Radiated emission (30 MHz ~ 300 MHz, 3 m, Horizontal) 4.77 dB pricenoe fevel O approxtmalely
95 % (k=2)
Confid level of imatel
Radiated emission (300 MHz ~ 1 000 MHz, 3 m, Vertical) 5.06 dB pridetice fevel o approximately
95 % (k=2)
Confid level of imatel
Radiated emission (300 MHz ~ 1 000 MHz, 3 m, Horizontal) 5.03dB pradence level O approximately
95 % (k=2)
fi level of imatel
Radiated emission (1 000 MHz ~ 6 000 MHz, 3 m, V/H) 542 dB Confidence level of approximately
95 % (k=2)
Confid level of imatel
Radiated emission (6 000 MHz ~ 18 000 MHz, 3 m, V/H) s64dB | o)) (zlicz) evel of approximately
6 (k=

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the EUT as

specified in CISPR 16-4-2.

The listed uncertainties are the worst case uncertainty for the entire range of measurement. please note that the
uncertainty values are provided for informational purposes only are not used in determining the PASS/FAIL results
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13.4 Limit
20 dB in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within the restricted

band specified on 15.205(a) limit in the table below has to be followed.

Frequencies Field Strength Measurement Distance
(MHz) (microvolt/meter) (meters)
0.009 ~ 0.490 2 400/F (kHz) 300
0.490 ~ 1.705 2 400/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
13.5 Test Equipment used
Model Name Manufacturer Description Serial Number Due to Calibration
W - ESU40 Rohde & Schwarz EMI Test Receiver 100266 Jul. 20, 2017
N - HFH2-72 Rohde & Schwarz Loop Antenna 100041 Dec. 21, 2017
B - VULB9160 Schwarzbeck Broadband Test Antenna 3099 Aug. 03.2017
B - BBHA9120D Schwarzbeck Horn Antenna 207 Oct. 14. 2017
H - 3160-09 Schwarzbeck Horn Antenna LM3981 Oct. 27.2017
m - MCU066 maturo GmbH Position Controller 1390306 N/A
W - TT2.5S1 maturo GmbH Turntable 1390307 N/A
H- AM4.0 maturo GmbH Antenna Mast 1390308 N/A
W - AFS 44 00101800-25-10P-44 MITEQ Preamplifier 1258943 Dec. 06. 2017
B - SCU-F1826-G47-BZ42-CSS  BONN Elektronik  Preamplifier 10003 Dec. 09. 2017
W - WHKX3.0/18G-10SS WAINWRIGHT High pass filter SN31 Apr. 19,2017
INSTRUMENTS
H- EMC 32 Rohde & Schwarz  Testing Software VERO9.15 N/A
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13.6 Test data for Radiated Spurious Emission
. Test Date : February. 21 ~ March. 02, 2017

. Reference Standard
. Measuring Distance
. Resolution Bandwidth

: Part 15 Subpart C, Sec. 15.247(d)
:3m
: 200 Hz, 9 kHz(Below 30 MHz) / 120 kHz(30 MHz ~ 1GHz) / 1 MHz(Above 1GHz)

. Detector mode : Quasi Peak detector mode / Peak detector mode / Average detector mode

. Power Source :DC12V

-. Note

Radiated Spurious Emission (9 kHz to 30 MHz)

% The emission level was not found.

Radiated Spurious Emission (30 MHz to 1 000 MHz)

60T
551 FCC Part-15 Class:B_below 1GHz
50T
45+ | e
c ol | ’
S 40
= -
g
c 35T
T
3 01+ ¢4 L
2571 R
i b 4
201
151
10 t t t +— t t t t t t +—t |
30M 50 60 80 100M 200 300 400 500 800 1G
Freguency in Hz
Preview Result 1V-PK+ Preview Result 1H-PK+
FCC Part 15 Class B_below 1GHz L 2 Final_Result QPK
Final Result
Frequency | QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) Time (kHz) (cm) (deg) (dB)
(ms)
33.848750 29.88 40.00 10.12| 1000.0 120.000] 106.0 V 344.0| 125
71.627500 2221 40.00 17.79 | 1000.0 120.000] 107.0|V 2600 11.3
399.954375 30.52 46.00 15.48 | 1000.0 120.000| 106.0 H 15.0 20.2
799.978750 41.84 46.00 4.16| 1000.0 120.000] 100.0 | H 20.0| 29.5
888.834375 44.67 46.00 1.33 | 1000.0 120.000] 100.0 H 333.0] 315
977.710625 44.09 54.00 9.91] 1000.0 120.000] 100.0H 322.0| 327
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Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11b 1ch
. e —— Measurement ];:1'&1 — e Limit Margin Positioning System
Tequency eading Value 1 e [Pty Cyele est Result (dBp\/m (dB o o
(MHz) @B\ /m) AF  [AMP/CL| o (@ByV/m) uV/m) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) )
1066.57 53.32 47.53 2477 -38.49 - 39.60 3381 | T4.00 | 5400 | 3440 | 2019 H 175 297
1466.44 53.67 44.66 1501 3772 - 40.96 3195 | 7400 | 5400 | 2304 | 2105 H 146 10
155538 50.74 41.86 1510 -37.53 - 3831 3043 | 7400 | 5400 | 3569 | 2357 H 146 132
2027.34 47.33 3438 27.92 -36.59 - 38.66 1571 | T4.00 | 5400 | 3534 | 2820 v 100 ax
14838.40 | 4445 3155 41.85 -34.10 - 53.20 40,30 | 74.00 | 5400 | 20.80 | 13.70 H 100 261
17955.50 6.00 30.36 48.02 -34.10 - 59.00 4518 | 74.00 | 5400 | 1500 8.82 v 115 261
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11b 6¢ch
. N Measurement ];:\'el — S— Limmit Margin Positioning System
TeqUency eading Value ;1 |Duty Cyele est Result {dBuVim (dB o o
MH) (dBy\/m) AF |AMP/CL| o (dByV/m) nV/m) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) %)
1000.04 53.00 48.10 474 -38.49 - 40.15 3435 | T4.00 | 5400 | 3385 | 19.65 H 115 311
1378.02 51.07 41.69 24.96 -37.75 - 38.28 2000 | T4.00 | 3400 | 3572 400 H 155 57
1466.90 51.01 41.66 1502 -31T2 - 3831 2096 | T4.00 | 3400 | 3569 | 24.04 H 146 2
2996.99 47.63 3452 18.03 -36.59 - 39.07 1506 | 74.00 | 5400 | 3493 | 28.04 v 171 86
14794.70 | 44.03 3142 4192 -34.10 - 52.85 40.24 | 74.00 | 5400 | 2115 | 13.76 H 225 348
17989.40 | 42.85 30.26 49.37 -34.10 - 58.12 4553 | 7400 | 5400 | 1588 847 v 158 -12
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11b 11ch
. e — Measurement 1[.;!\'&1 — S Limmit Margin Positioning System
Tequency eading Value ;o1 |Puty Cyele est Result (dBuVim (dB o -
(MHz) (dBpV/m) AF [AMP/CL collection (dBpV/m) ' ) ) Pol. | Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average| Peak | Average | Peak | Average | (HV) | (cm) ]
1066.36 53.10 46.53 2477 -38.49 - 3038 3281 | T4.00 | S4.00 | 3462 | 2119 H 175 208
1466.40 5170 44.55 1501 -31.72 - 18.90 3184 | T4.00 | S4.00 | 3501 | 2116 H 147 45
2669.07 48.14 3402 17.53 -36.87 - 38.80 1558 | T4.00 | 5400 | 3520 | 2842 v 125 2
297334 47.85 3452 27.99 -16.59 - 3915 1592 74.00 24.00 34.75 28.08 v 125 118
14862.70 45.64 3175 41.81 -34.10 - 5435 40.46 74.00 24.00 19.65 13.54 v 125 17
17933.830 | 43.06 30.21 49.30 -34.10 - 58.26 4541 | 7400 | 5400 | 1574 8.59 H 225 -13
Note:

If the maximized peak measured value complies with the average limit, then it is unnecessary to perform an average

measurement.

Test result = Reading: + AF+AMP / CL
Where, AF : Antenna Collection Factor,

AMP / CL = Cable loss + Preamplifier gain + High Pass filter.
% High Pass filter use to range of 3 GHz to 18 GHz

Pol.: H(Horizontal), V(Vertical)
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Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11g 1ch
. e —— Measurement II.:\'el — e Limit Margin Positioning System
Tequency eading Value r o1 [Pty Cyele est Resuli (dBpVim (dB o o
(MHz) (dByY/m) AF (AMP/CL| o (dByV/m) uV/m) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
1000.20 52.30 46.24 474 -38.49 - 38.55 3249 | 7400 | 5400 | 3545 | 21151 H 168 182
1733.50 49.61 3446 1532 -37.46 - 747 1232 | 7400 | 5400 | 3653 | 3168 H 152 115
1297.96 51.72 37.97 26.61 -37.11 - 41.22 1747 | 7400 | 5400 | 3278 | 26.53 H 112 136
161191 47.27 34.68 1744 -36.87 - 37.84 1525 | 7400 | 5400 | 3616 | 28.75 v 115 111
1433530 | 43.96 3147 42.70 -34.10 - 51.56 40,07 | 74.00 | 5400 | 2144 | 13.03 v 218 rrdl
17937.40 6.00 30.57 48.67 -34.10 - 57.71 4514 | 7400 | 5400 | 16.29 8.86 v 1 306
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11g 6ch
. I Measurement ];::1'&1 — S— Limmit Margin Positioning System
Tequency eading Value ;1 |Duty Cyele est Result ABuV/m dB o o
MH2) (dBy\/m) AF |AMP/CL| o (dByV /) (dBpV/m) (dB) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) (%)
1066.87 53.18 46.56 1478 -38.49 - 3947 32.85 | T4.00 | 5400 | 3453 | 115 H 151 294
1377.21 52.26 4315 14.96 -37.75 - 1047 30.36 | 74.00 24.00 3453 1364 H 166 331
2099.80 48.11 3520 18.03 -36.59 - 39.55 26.64 | T4.00 | 3400 | 3445 | 2736 H 106 123
2505.60 49.50 37.04 27.27 -16.97 - 39.80 2734 | 7400 54.00 3420 26.66 H 175 127
14392.70 | 44.24 31.48 42,93 -34.10 - 53.07 40,31 | 74.00 | 3400 | 2093 | 13.60 v 115 18
17919.40 | 43.34 30.64 4843 -34.10 - 57.67 44.97 | 7400 | 5400 | 1633 9.03 v 175 69
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11g 11ch
. e —— Measurement ];:1'&1 — e Limmit Margin Positioning System
Tequency eading Value e |Duty Cyele est Result (dByVim (dB L .
OMHz) (B m) AF |AMP/CL[ o (@BaYm) pVim) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average| Peak | Average | Peak | Average | (H'V) | (cm) %)
1066.44 54.05 47.11 2477 -38.40 - 40.33 3339 | 7400 | 5400 | 33.67 | 20.61 H 120 13
130172 50.44 36.77 16.63 -36.94 - 40.13 2646 | 74.00 | S4.00 | 3387 | 2754 H 120 158
2500.86 58.58 41.19 27.27 -36.97 - 48.58 3149 | 7400 | S400 | 2512 | 1251 H 149 135
293271 48.54 3495 17.93 -36.59 - 39.58 1629 | T4.00 | 5400 | 3402 | 27.71 v 106 210
14812.60 | 44.24 3161 41.89 -34.10 - 53.03 40.40 | 74.00 | 5400 | 2097 | 13.60 v 168 167
17984.20 | 4346 30.07 49.30 -34.10 - 58.66 4527 | 7400 | 5400 | 15.34 8.73 v 106 256
Note:

If the maximized peak measured value complies with the average limit, then it is unnecessary to perform an average

measurement.

Test result = Reading: + AF+AMP / CL
Where, AF : Antenna Collection Factor,
AMP / CL = Cable loss + Preamplifier gain + High Pass filter.

% High Pass filter use to range of 3 GHz to 18 GHz

Pol.: H(Horizontal), V(Vertical)
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Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11n 1ch
. —— Measurement 1]:1'81 — — Limit Margin Positioning System
Tequency eading Value ;7 | Dty Cyele est Result (dByVim (dB . .
(MHz) (dByV/m) AF |AMP/CL| o (dByV/m) pV/m) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) (%)
1066.85 5372 47.10 1478 -38.49 - 40.01 3339 | 7400 | 5400 | 3399 | 20461 H 125 313
1377.87 5.0 4533 14.96 -37.75 - 39.22 3154 74.00 £4.00 314.78 211.46 H 162 313
1467.12 5315 41.89 1502 -37.72 - 40.45 1019 | T4.00 | 5400 | 3355 | 2451 H 147 314
1280.87 50.1¢ 36.55 16.56 -37.11 - 3064 2600 | T4.00 | 5400 | 3436 | 28.00 H 154 136
14451.90 | 44.15 31.68 4318 -34.10 - 5323 40.76 | 7400 | 5400 | 2077 | 13.24 A 205 161
17980.30 6.00 30.28 49.25 -14.10 - 5830 4543 74.00 54.00 15.70 3.57 H 106 63
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11n 6ch
. — Measurement 1[.:1.':51 — S— Limmit Margin Positioning System
Tequency eading Value [ o1 [Pty Cyele est Result (dByVim (dB o o
(MHz) (dByV/m) AF  [AMP/CL[ o (dByV/m) nV/m) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) )
1066.19 51.15 43.09 2477 -38.49 - 38.43 1937 | T4.00 | S4.00 | 3557 | 24.63 H 146 111
1377.28 51.55 41.78 1496 -37.75 - 38.76 1999 | 74.00 | S4.00 | 3524 | 2401 H 149 238
2311.79 51.06 3813 16.66 -36.94 - 40.78 17.95 | T4.00 | 5400 | 3322 | 26.05 H 113 131
2511.63 49.34 36.71 17.28 -37.00 - 30.62 16.00 | 74.00 | 5400 | 3438 | 27.01 H 175 146
1487100 | 44.73 3nol 42.80 -34.10 - 53.43 4071 | 74.00 | S400 | 2057 | 1320 v 201 150
17099.10 | 43.02 30.07 49.50 -34.10 - 58.42 4547 | T4.00 | 5400 | 1558 8.53 v 125 15
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11n 11ch
. R Measurement ];:1'&1 — S— Limmit Margin Positioning System
Tequency eading Value ;1 | Dty Crele est Result (dBpVim (dB - o
(MH) (dByV/m) AF |AMP/CL| o (@ByV/m) uV/m) ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) (%)
1000.06 5315 47.70 1474 -38.49 - 30.40 33,05 | T4.00 | 5400 | 3460 | 20.05 H 163 187
1377.25 51.43 41.95 1496 -37.75 - 38.64 2016 | T4.00 | 5400 | 3536 | 24.84 H 155 227
1467.03 50.55 38.95 15.02 -31.72 - 37.85 1625 | 74.00 | 5400 | 3615 | 27.7% H 125 320
1888.93 47.17 .62 17.86 -36.65 - 38.38 1583 | T4.00 | 3400 | 3562 | 2817 v 114 114
1480570 | 44.43 3161 4276 -34.10 - 53.00 4027 | 7400 | 5400 | 2091 | 13.73 H 175 83
17974.70 | 43.02 30.34 49.18 -34.10 - 58.10 4542 | 7400 | 5400 | 1590 8.58 v 225 10
Note:

If the maximized peak measured value complies with the average limit, then it is unnecessary to perform an average

measurement.

Test result = Reading: + AF+AMP / CL

Where, AF : Antenna Collection Factor,
AMP / CL = Cable loss + Preamplifier gain + High Pass filter.
% High Pass filter use to range of 3 GHz to 18 GHz

Pol.: H(Horizontal), V(Vertical)
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13.7 Test data for Radiated Restricted Band Edge Emission

-. Test Date : December 16 ~ 29, 2017

-. Reference Standard : Part 15 Subpart C, Sec. 15.247(d)

-. Measuring Distance :3m

-. Resolution Bandwidth : 1 MHz

-. Detector mode : Peak detector mode / Average detector mode

-. Power Source :DC12V

-. Note : Through three orthogonal axes were investigated and the worst case is report

IEEE 802.11b (1ch, 11ch)

Measurement Level . . Positdoning System

F | Reading Value Duty Cycle Test Result Lt Margin
requency | Reading Vz oy |Pue € dBuV/m dB o .
(MHz) (B /m) AF |AMP/CL| & (dByY ) (dBp'V/m) (dB) Pol. |Height| Angle

Peak | Average| (dB/m) (dB) (dB) Peak | Average| Peak | Average | Peak | Average | (HV) | (cm) )
2390.00 54.43 41.12 16.91 -16.99 - 44.35 3104 | 7400 | 5400 19.65 | 22.96 H 200 138
. e —— Measurement T;;a'\'e] — e Limit Margin Positioning System
Tequency eading Value ;1 | Dty Cyele est Result (dBpV/m (dB) L o
(MHz) (dBuV/m) AF |AMP/CL collection (dBuV/m) F ) Pol. |Height| Angle
Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()
1488.22 52.37 39,95 27.23 -36.95 - 1.65 3023 | 7400 | 5400 | 3135 | 1377 H 217 151
IEEE 802.11g(1ch, 11ch)

. e —— Measurement II.;!\'e] — e Limit Margin Positioning System
requency eading Value ;o1 |Duty Cycle est Result (dBuV/m (dB) o o
(MHz) (dBuV/m) AF |AMP/CL collection (dBuV/m) H ) Pol. |Height| Angle

Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) (%)
138999 76.02 5740 16.91 -36.99 - 65.94 4731 | 7400 | 3400 5.06 6.68 H 100 140

. R Measurement I].;\'e] — — Limit Margin Positioning System
requency eading Value : o7 |Duty Cyele est Result dBuV/m dB . .
(MHz) (dBy\/m) AF |AMP/CL| o o (dByV/m) (dBpV/m) (dB) Pol. |Height| Angle

Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H/V) | (cm) (%)
1483.51 75.06 56.80 17.21 -36.95 - 65.31 47.06 | 74.00 | 3400 .68 6.94 H 150 144
IEEE 802.11n(1ch, 11ch)

. — Measurement I].:;:\'e] — S— Limmit Margin Positioning System
Tequency eading Value r o1 |Puty Cyele est Result dBuV/m 4B o .
(MH2) (dBy\/m) AF |AMP/CL[ - (@ByV/m) (dBpV/m) (dB) Pol. |Height| Angle

Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
138998 77.11 38,78 2691 -36.99 - 67.03 4870 | 7400 | 3400 6.97 5.30 H 126 143

. — Measurement LI:W&] — S— Limmit Margin Positioning System
requency eading Value /o1 | Duty Cycle est Result (dBpV/m (dB) o o
(MHz) (dBuV/m) AF |AMP/CL collection (dByVim) } ) Pol. |Height| Angle

Peak | Average| (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (H'V) | (cm) %)
1483.69 76.59 57.71 17.21 -36.95 - 66.85 4797 | 7400 | 3400 7.15 6.03 H 205 140

Note:
Test result = Reading: + Transducer Factor.
Where, ACF : Antenna Collection Factor,
CL = Cable loss + Preamplifier gain + High Pass filter
¥ High Pass filter use to range of 3 GHz to 18 GHz
Pol.: H(Horizontal), V(Vertical)
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14. Sample Calculations

dBuV =20 Log 1,(1V/m)
dBpV = dBm + 107
uV =10 (dBpuVv/20)

14.1 Example 1 :

N 20.3 MHz
Class B Limit =250 pvV =48 dBpvV
Reading =39.2 dBpVvV
10 (G9-24Buvi20) =912 pv
Margin =48 dBpV - 39.2 dBpVv

=8.8dB
14.2 Example 2 :

N 66.7 MHz
Class B Limit =100 pV/m =40.0 dBpV/m
Reading =31.0 dBpV

Antenna Factor + Cable Loss = 5.8 dB

Total =36.8 dBpV/m
Margin =40.0 dBpV/m — 36.8 dBpV/m
=3.2dB
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15. Recommendation & Conclusion

The data collected shows that the Ohsung Electronics Co., Ltd. BASE STATION (Model Name: MXHP-H500)
was complies with §15.247 of the FCC Rules.

- The end -
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