"n GUMI UNIVERSITY
EMC CENTER Page 1 of 53

FCC EVALUATION REPORT FOR CERTIFICATION
FCC Subpart C (Class 1l Permissive Change)

Manufacturer: Ohsung Electronics Co., Ltd. Date of Issue: April 05, 2017
#181 Gongdan-dong, Gumi-si, Gyeongsangbuk-Do Order Number: GETEC-C1-17-161
South Korea Test Report Number: GETEC-E3-17-013

Attn: Mr. Hak Ki, Kim / General Manager Test Site: GUMI UNIVERSITY EMC CENTER
(Test firm Registration Number: 269701)

FCC ID. OZSURCTDC7100

Applicant Ohsung Electronics Co., Ltd.

Rule Part(s) : FCC Part 15 Subpart C-Intentional Radiator § 15.247
Test Method : ANSI C63.10 (2013)

Equipment Class : Digital Transmission System(DTS)

EUT Type : Wireless Remote Controller

Type of Authority : Certification

Model Name : TDC-7100

Trade Mark : URC

This equipment has been shown to be in compliance with the applicable technical standards as
indicated in the measurement report and was tested in accordance with the measurement procedures
specified in ANSI C63.10 (2013)

I attest to the accuracy of data. All measurements reported herein were performed by me or were
made under my supervision and are correct to the vest of my knowledge and belief. I assume full
responsibility for the completeness of these measurements and vouch for the qualifications of all
persons taking them.

Tested by, Reviewed by,
- . \
Seevy Hoon ——%} B
Soon-Hoon Jeong, Senior Engineer Jae-Hoon Jeong, Fechnical Manager
GUMI UNIVERSITY EMC CENTER GUMI UNIVERSITY EMC CENTER
GETEC-QP-28-007 (Rev.02) EMC CENTER

This test report only contains the result of a specific sample supplied for the examination.
It is not allowed to copy this report even partly without the approval of EMC center

) SommunvERsITY
4 EMC CENTER
B




Order Number : GETEC-C1-17-161 FCC Subpart Part C Class II Permissive Change
Test Report Number  : GETEC-E3-17-013 Page 2/53

CONTENTS
1. GENERAL INFORMATION 4
2. INTRODUCTION 5
3. PRODUCT INFORMATION 6
3.1 DESCRIPTION OF EUT 6
3.2 DEFINITION OF MODELS 6
3.3 SUPPORT EQUIPMENT / CABLES USED 7
3.4 MODIFICATION ITEM(S) 7
4. ANTENNA REQUIREMENT - §15.203 8
4.1 DESCRIPTION OF ANTENNA 8
5. DESCRIPTION OF TESTS 8
5.1 TEST CONDITION 8
6. REFERENCES STANDARDS 8
7. SUMMARY OF TEST RESULTS 9
8.6 DB BANDWIDTH MEASUREMENT 10
8.1 OPERATING ENVIRONMENT 10
8.2 TEST SET-UP (LAYOUT) 10
8.3 LimiT 10
8.4 TEST EQUIPMENT USED 10
8.5 TEST TEST PROCEDURE 10
8.6 TEST RESULT 11
9. CONDUCTED MAXIMUM PEAK OUTPUT POWER MEASUREMENT 18
9.1 OPERATING ENVIRONMENT 18
9.2 TEST SET-UP (LAYOUT) 18
9.3 LIMIT 18
9.4 TEST EQUIPMENT USED 18
9.5 TEST PROCEDURE 18
9.6 TEST RESULT 19
10. POWER SPECTRAL DENSITY MEASUREMENT 20
10.1 OPERATING ENVIRONMENT 20
10.2 TEST SET-UP (LAYOUT) 20
10.3 LimiIT 20
10.4 TEST EQUIPMENT USED 20
10.5 TEST PROCEDURE 20
10.6 TEST RESULT 21
11. CONDUCTED SPURIOUS EMISSION & OUT OF BAND EMISSION 28
11.1 OPERATING ENVIRONMENT 28
11.2 TEST SET-UP (LAY-OUT) 28
11.3 LiMIT 28
11.4 TEST EQUIPMENT USED 28
11.5 TEST PROCEDURE 28
11.6 TEST RESULT 29

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E




m Order Number : GETEC-C1-17-161 FCC Subpart Part C Class II Permissive Change

Test Report Number  : GETEC-E3-17-013 Page

3/53

12. AC POWER LINE CONDUCTED EMISSION

38

12.1 OPERATING ENVIRONMENT

39

12.2 TEST SET-UP

39

12.3 MEASUREMENT UNCERTAINTY

39

12.4 LiMIT

40

12.5 TEST EQUIPMENT USED

40

12.6 TEST DATA FOR CONDUCTED EMISSION

40

12.7 TEST RESULT

41

13. RADIATED SPURIOUS & RESTRICTED BAND EDGE EMISSION

44

13.1 OPERATING ENVIRONMENT

45

13.2 TEST SET-UP

45

13.3 MEASUREMENT UNCERTAINTY

45

13.4 LiMIT

46

13.5 TEST EQUIPMENT USED

46

13.6 TEST DATA FOR RADIATED SPURIOUS EMISSION

47

13.7 TEST DATA FOR RADIATED RESTRICTED BAND EDGE EMISSION

51

52

14. SAMPLE CALCULATIONS
14.1 EXAMPLE 1 :

52

14.2 EXAMPLE 2 :

52

15. RECOMMENDATION & CONCLUSION

53

APPENDIX A — ATTESTATION STATEMENT

APPENDIX B — INFORMATION OF CLASS II PERMISSIVE CHANGE
APPENDIX C - SCHEMATIC DIAGRAM

APPENDIX D — PART LIST

APPENDIX E — TEST SETUP PHOTOGRAPH

APPENDIX F — INTERNAL PHOTOGRAPH

APPENDIX H — ANTENNA SPECIFICATION

APPENDIX I — RF EXPOSURE EVALUATION

APPENDIX J — EXTERNAL PHOTOGRAPH

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E




: GETEC-C1-17-161
: GETEC-E3-17-013

Order Number
Test Report Number

FCC Subpart Part C Class II Permissive Change
4/53

lil

Page

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

OZ5URCTDC7100

Digital Transmission System (DTS)

Wireless Remote Controller

TDC-7100

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)

March 23~ 31,2017

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

GETEC-E3-17-013

April 05, 2017

EUT Type: Wireless Remote Controller
FCC ID.: OZSURCTDC7100
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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.
Wireless Remote Controller (Model name: TDC-7100)

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.

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E




: GETEC-C1-17-161 FCC Subpart Part C Class II Permissive Change

Order Number
Test Report Number  : GETEC-E3-17-013 Page 6/53

3. Product Information

3.1 Description of EUT

The Equipment under Test (EUT) is the Ohsung Electronics Co., Ltd. Wireless Remote Controller
(Model Name: TDC-7100) FCC ID.: OZ5SURCTDC7100

. Equipment : Wireless Remote Controller
. Model name : TDC-7100

. Brand name : UNIVERSAL REMOTE CONTROLLER
. Serial number : Proto type

. Electrical Rating :DC3.7V

. Manufacturer : Ohsung electronics Co., Ltd.
. Channel Separations :5 MHz

. Type of Modulation : DSSS, OFDM

. Channel frequency :2412 MHz ~ 2 462 MHz

. Number of channel 211

. Type of chain : One

. Antenna specification

: Manufacturer: FourStTech Co., Ltd.

Antenna type : PCB antenna
Gain : 4.94 dBi

. Hardware version

:V0.8.0.0

. Software version

: V4.3.001.053

3.2 Definition of models

-None.

EUT Type: Wireless Remote Controller
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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 C-7100 FCC ID.: None.
MLF- S/N: 160806001
AC/DC Adapt MEILE GROUP LTD
C/DC Adaptor R 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: Wireless Remote Controller

FCC ID.: OZSURCTDC7100
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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. Wireless Remote Controller. comply with the requirement of §15.203 with
a PCB 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: 3.7 V/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(HT20) 1~11 2412 ~ 2462 MHz OFDM

-. EUT set condition (RF power setting value)

Test Software version Channel RF power setting value
adb 1~11 7

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

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E
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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) oncueted Maximum Pass
Peak Output Power

§15.247(e) Power Spectral Density Pass

§15.247(d) Conducted Out.of.Band Emission Pass
Emissions

AC Power line Conducted

§15.207(a) 1ne Pass
Emissions
15.205
§1 5.209’ Radiated Spurious Emissions Pass

§15.247(d), 15.205,

15.209 Radiated Restricted Band Edge Pass

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E
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8. 6 dB Bandwidth Measurement
8.1 Operating environment

Temperature : 19.1 °C
Relative Humidity : 19.8 % 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
H- FSPp Rohde & Schwarz Signal Analyzer 101431 Dec. 08, 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.

EUT Type: Wireless Remote Controller
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8.6 Test result

. Test Date
. Reference Standard
. Test Procedure(s)

. Operating Condition

: March 23, 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 :DC3.7V
IEEE 802.11b
Frequency 6 dB Bandwidth Min. Limit
Result
(MHz) (MHz) (MHz)
2412 8.58 0.50 Complies
2 437 8.58 0.50 Complies
2 462 9.06 0.50 Complies
IEEE 802.11g
Frequency 6 dB Bandwidth Min. Limit
Result
(MHz) (MHz) (MHz)
2412 15.54 0.50 Complies
2 437 15.18 0.50 Complies
2 462 15.00 0.50 Complies
IEEE 802.11n
Frequency 6 dB Bandwidth Min. Limit
Result
(MHz) (MHz) (MHz)
2412 16.20 0.50 Complies
2 437 15.48 0.50 Complies
2 462 15.48 0.50 Complies

EUT Type: Wireless Remote Controller
FCC ID.: OZSURCTDC7100
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6 dB Bandwidth Plot on Configuration : IEEE 802.11b 1ch
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6 dB Bandwidth Plot on Configuration : IEEE 802.11b 6ch
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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 802.11g 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 6ch
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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 : 19.1 °C
Relative Humidity : 33.0 % R.H.

9.2 Test Set-up (Layout)

-
L B

Power meter FUT

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.

EUT Type: Wireless Remote Controller
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9.6 Test Result
-. Test Date : March 24, 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 :DC3.7V
IEEE 802.11b
Frequency Average Conducted Power” | Peak Conducted Power Max. Limit Result
(MHz) (dBm) (dBm) (dBm)
2412 4.52 6.13 30.00 Complies
2 437 4.05 5.52 30.00 Complies
2 462 4.19 5.71 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 5.06 10.96 30.00 Complies
2 437 4.64 10.68 30.00 Complies
2 462 4.47 10.56 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 4.95 10.45 30.00 Complies
2 437 4.56 10.29 30.00 Complies
2 462 4.36 10.04 30.00 Complies

Note: 1) The Average output power is reference data for RF Exposure.

EUT Type: Wireless Remote Controller
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10. Power Spectral Density Measurement
10.1 Operating Environment

Temperature : 20.0 °C
Relative Humidity : 30.8 % 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
m- FSP Rohde & Schwarz Signal Analyzer 101431 Dec. 08, 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.

EUT Type: Wireless Remote Controller

FCCID.: OZSURCTDC7100 E




lil

Order Number

Test Report Number

: GETEC-C1-17-161
: GETEC-E3-17-013

FCC Subpart Part C Class II Permissive Change

Page

10.6 Test Result

. Test Date

. Reference Standard
. Test Procedure(s)

. Operating Condition

: March 23, 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 :DC3.7V
IEEE 802.11b
Frequency PSD Max. Limit Result
(dBm/3kHz) (dBm/3kHz)
2412 MHz -18.09 8.00 Complies
2 437 MHz -18.98 8.00 Complies
2 462 MHz -17.56 8.00 Complies
IEEE 802.11¢g
Frequency PSD Max. Limit Result
(dBm/3kHz) (dBm/3kHz)
2412 MHz -18.81 8.00 Complies
2 437 MHz -20.30 8.00 Complies
2 462 MHz -18.55 8.00 Complies
IEEE 802.11n
Frequency Fsp . Limit Result
(dBm/3kHz) (dBm/3kHz)
2412 MHz -19.69 8.00 Complies
2 437 MHz -20.39 8.00 Complies
2 462 MHz -20.61 8.00 Complies

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100

BE




Order Number : GETEC-C1-17-161 FCC Subpart Part C Class II Permissive Change
Test Report Number  : GETEC-E3-17-013 Page 22/53

Power Density Plot on configuration : IEEE 802.11b 1ch
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*VBW 10 kHz -18.09 dBm
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Power Density Plot on configuration : IEEE 802.11b 6ch
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Power Density Plot on configuration : IEEE 802.11b 11ch
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Power Density Plot on configuration : IEEE 802.11g 1ch

*RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -18.81 dBm
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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 : 18.6 °C
Relative Humidity : 38.3 % 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
m- FSP Rohde & Schwarz  Signal Analyzer 101431 Dec. 08, 2017
H- 56-10 Weinschel 10 dB Attenuator 53184 Apr. 20. 2017

11.5 Test Procedure

a) Span : 30 MHz to 10 times the operating frequency in GHz.
¢) Set the RBW to 100 kHz

d) Set the VBW to 300 kHz

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

EUT Type: Wireless Remote Controller
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11.6 Test Result

. Test Date

. Reference standard
. Test Procedure(s)
. Operating condition

: March 24, 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 :DC3.7V
Conducted Spurious Emission
IEEE 802.11b
Operating 100 kHz PSD Spurious Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -3.13 -50.09 -46.96 Complies
2 437 MHz -3.30 -50.31 -47.01 -20.00 Complies
2 462 MHz -3.30 -50.01 -46.71 Complies
IEEE 802.11¢g
Operating 100 kHz PSD Spurious Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -5.51 -50.65 -45.14 Complies
2 437 MHz -5.68 -49.65 -43.97 -20.00 Complies
2 462 MHz -5.74 -51.07 -45.33 Complies
IEEE 802.11n
Operating 100 kHz PSD Spurious Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -5.35 -50.34 -44.99 Complies
2 437 MHz -5.76 -50.85 -45.09 -20.00 Complies
2 462 MHz -5.73 -50.45 -44.72 Complies

EUT Type: Wireless Remote Controller
FCC ID.: OZSURCTDC7100
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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 -3.13 -56.65 -53.52 20.00 Complies
2 462 MHz -3.30 -56.79 -53.49 ’ Complies
IEEE 802.11¢g
Operating 100 kHz PSD | Bandedge Level Deviation Limits Result
esu
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -5.51 -48.52 -43.01 20.00 Complies
2 462 MHz -5.74 -50.11 -44.37 ' Complies
IEEE 802.11n
Operating 100 kHz PSD | Bandedge Level Deviation Limits Result
Frequency (dBm) (dBm) (dBc) (dBc)
2412 MHz -5.35 -49.54 -44.19 20.00 Complies
2 462 MHz -5.73 -49.20 -43.47 ' Complies
Conducted spurious Emission Plot on Configuration : IEEE 802.11b 1ch
vow 200 s Tl o v 200 i g0 ae
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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 802.11n 6¢ch
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Conducted spurious Emission Plot on Configuration : IEEE 802.11n 11ch
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Low Band Edge Plot on Configuration : IEEE 802.11b 1ch
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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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High Band Edge Plot on Configuration : IEEE 802.11n 11ch
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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 : 23.1°C
Relative Humidity : 38.8 % 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
-. Reference Standard

: March 31, 2017

: Part 15 Subpart C, Sec. 15.207

: ANSI C63.10 (2013)

: RF transmitting mode

:AC 120V /60 Hz

:0.15 MHz ~ 30 MHz

: AC Power line(Live with Neutral)
:N/A

-. Test Procedure(s)

-. Operating Condition
-. Power Source

-. Frequency rage

-. Line

-. Comment

EUT Type: Wireless Remote Controller
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12.7 Test Result

Test Condition : IEEE 802.11b
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~
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0 t f LI e e — f t — t |
150k 300 400500 800 1M 2 IM 4AMEME 8 10M 20M  30M
Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) (dBuv) Time (kHz) (dB) (dB) {dBpv)
(ms)
0.157463 344 20000 9.000 [ OFf | L1 9.6 31.2 5.6
0.258206 282 2000 9.000 [ OFf L1 9.6 33.3 61.5
0.747000 434 2000 9000 [ OFf L1 9.7 12.6 56.0
1.310419 33.0| 2000 9.000 | Off L1 9.7 23.0 56.0
1.515638 338 2000 9.000 [ Off L1 9.7 22.2 56.0
10.175869 376 2000 9.000 [ Off |N 9.9 22.5 60.0
12.552675 330 2000 9.000 [ OFf |N 9.9 27.0 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) (dEpV) Time (kHz) (dB) | (dB) | (dBuV)
(ms)
0.157463 17.8( 200.0 9000 | OfF [ L1 9.6 ir.g 55.6
0.258206 153 200.0 9,000 | Off [ L1 9.6 36.2 51.5
0.747000 328 200.0 9,000 | OfF [ L1 a7 13.2 46.0
1.310419 232 200.0 9,000 | Off [ L1 a7 228 46.0
1.515638 244( 200.0 9,000 | Off [ L1 a.r 21.6 46.0
10.175869 22.8( 200.0 9000 | Off | N 9.9 272 50.0
12.552675 204 ( 200.0 9000 ) OfFF | N 9.9 246 50.0
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Test Condition : IEEE 802.11g
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Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) {dBuv) Time (kHz) (dB) (dB) | (dBpv)
(ms)
0.161194 1.3 2000 9000 [Off |N 0.6 241 G5.4
0.747000 428( 2000 9000 [Off | L1 8.7 13.2 56.0
1.146244 35.2( 2000 9.000[Off |11 9.7 20.8 56.0
2101444 324( 2000 9.000 [Off | L1 8.7 23.6 56.0
7.769213 31.2( 2000 9.000 [Off | L1 9.8 28.8 60.0
09.948263 37.0( 2000 9000 [Off | L1 9.9 23.0 60.0
18.619688 304 2000 9000 [Off | L1 9.9 29.9 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Comr. | Margin | Limit | Comment
(MHz) (dBuv) Time (kHz) (dB) | (dB) | (dBpV)
(ms)
0.161194 229 200.0 9.000 |Off | N 9.6 325 55.4
0.747000 328 2000 9.000 |Off | L1 9.7 13.2 46.0
1.146244 253 200.0 9.000 |Off | L1 9.7 20.7 46.0
2101444 23.3| 200.0 9.000 |Off | L1 9.7 22.7 46.0
7.769213 200 200.0 9.000 |Off |11 9.8 30.0 50.0
9.948263 24.6| 200.0 9.000 |Off | L1 9.9 25.4 50.0
18.619688 16.8]  200.0 9.000 | Off | L1 9.9 33.2 50.0
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Test Condition : IEEE 802.11n
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Frequency in Hz
Final Result 1
Frequency | QuasiPeak | Meas. | Bandwidth | Filter | Line | Corr. | Margin | Limit | Comment
(MHz) {dBpv) Time (kHz) (dB) (dB)} | (dBuV)
(ms)
0.157463 381 200.0 9.000) Off | L1 0.6 275 G5.6
0.743269 427 200.0 9.000) Off |11 9.7 13.3 56.0
1.388775 36.9| 200.0 9.000 ) Off | L1 9.7 19.1 56.0
2.750681 30.2| 200.0 9.000) Off | L1 9.7 25.8 56.0
4.321538 30.6| 200.0 9.000) Off |11 9.8 25.4 56.0
9.851250 36.1] 200.0 9.000 | Off [N 9.9 23.9 0.0
20.224125 283 | 200, 9.000) OfFf | L1 10.0 3.7 60.0
Final Result 2
Frequency | CAverage | Meas. | Bandwidth | Filter | Line | Comr. | Margin | Limit | Comment
(MHz) (dBpv) Time (kHz) (dB) | (dB) | (dBpV)
{ms)
0.157463 204 | 200.0 9.000 | Off [ L1 9.6 35.2 55.6
0.743269 32.6| 200.0 9.000 | Off [ L1 9.7 13.4 46.0
1.388775 26.7| 200.0 9.000 | Off [ L1 9.7 19.3 46.0
2.750681 21.8| 200.0 9.000 | Off [L1 9.7 24.2 46.0
4.321538 20.4| 200.0 9.000 | Off [ L1 9.8 25.6 46.0
9.851250 21.9| 200.0 0.000 | Off [N 9.9 28.1 50.0
20.224125 16.0 |  200.0 9.000 ) Off [ L1 10.0 34.0 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 : 20.7 C
Relative humidity : 32.7% R.H.

13.2 Test set-up
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 prradence 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 prridetice 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) 5.64 dB omcence fovel O approxfmalely

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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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

EUT Type: Wireless Remote Controller
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13.6 Test data for Radiated Spurious Emission

. Test Date
. Reference Standard

. Measuring Distance
. Resolution Bandwidth
. Detector mode

. Power Source
-. Note

Radiated Spurious Emission (9 kHz to 30 MHz)

: Mar. 28 ~ 30, 2017
: 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)
: Quasi Peak detector mode / Peak detector mode / Average detector mode

:DC3.7V

% The emission level was not found.

Radiated Spurious Emission (30 MHz to 1 000 MHz)

80T
55T FCC Part 15 Class B_below 1GHz
s0T
45T | b
I . ’¢
£ L 4
= 40
=1 L
[re]
2 ast
E |
4 30T
2 : gl
25+ J
! *
20T
151
10 t + +—t + t + + + + !
30M 50 80 BD 100M 200 300 400 500 8D 16
Frequency in Hz
Final_Result
Frequency | QuasiPeak Limit Margin | Meas. | Bandwidth | Height | Pol | Azimuth | Corr.
(MHz) (dBpVim) | (dBpVim) | (dB) | Time {kHz) {cm) (deg) (dB)
(ms)
48.733125 23.44 40.00 16.56 | 1000.0 120.000| 106.0 |V 303.0] 13.3
135.790625 28.72 43.50 14.78| 1000.0 120000 1100V 6.0 146
312.006875 43.04 46.00 2.96 [ 1000.0 120.000| 106.0 | H 15.0| 17.6
407.096875 45.63 46.00 0.37 [ 1000.0 120000 100.0 | H 208.0 20.4
599.096250 40.73 46.00 5.27 [ 1000.0 120.000| 106.0 |V 196.0| 2641
695.986250 44.29 46.00 1.71 [ 1000.0 120.000 1000 [V 315.0 7.7
744.001250 40.92 46.00 5.08 [ 1000.0 120000 107.0(V 168.0| 285
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Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11b 1ch
. — Measurement L];:el — SE— Limit Margin Positioning Svstem
TEqUENCY eading Value , tv Cvcle est Restl (dBuY', B . ;
AHz) (@BuVim) AF [AMP/CL| b (dByiVim) uVim) (dB) Pol. |Height| Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()
110411 6104 58.60 14.80 -38.33 - 4151 4507 | 7400 | 300 | 2649 | 893 v 165 112
1152.01 63.15 61.35 14.83 -38.33 - 49.65 47.85 | 7400 | SO0 | 2435 | 615 v 153 112
1553.36 59.39 5531 1514 -37.53 - 47.00 4293 | 7400 | 00 | 27.00 | 1LO7 v 106 50
195248 55.01 3591 15.62 -37.33 - 46.30 2420 | 7400 | SO0 | 2770 | 29.50 H 137 100
1438560 | 5L.63 33| 4190 -310 - 60.43 4204 | 7400 | 300 | 1357 | 1194 H 113 i1
17990.10 6.00 3057 | 4938 -34.10 - 5843 4585 | 7400 | 3400 | 1557 | 813 v 125 268
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11b 6¢h
. — Measurement L;;?l — SE— Limit Margin Positioning Svstem
Tequency eading Value ; tv Cvele est Resul dBuV aB , o
(MHz) | (dBuVim) AF | AMPUCL coliection | (dByV/m) (dBum) (B Pol | Height| Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
1103.96 60.61 5855 14.80 -38.33 47.08 4502 | 7400 | 400 | 2692 ( 895 Vv 175 104
115190 6247 60.53 14.83 -38.33 4897 4703 | 7400 | 300 | 2503 | 697 Vv 154 113
1583.03 58.54 3540 1514 -37.53 4615 4301 | 7400 | 300 | 27.85 | 10.99 v 106 88
1980.19 50.05 47.61 15.62 -37.33 47.34 3500 | 7400 | 400 | 26.66 | 18.10 H 175 140
14890.50 | 44.65 a1 | 4177 -0 3331 40.08 | 7400 | 3400 | 20.68 | 13.92 H 125 113
17986.20 [ 4161 2847 | 49.33 -34.10 56.84 4370 | 7400 | 300 | 1706 | 10.30 H 175 43
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11b 11ch
c — Measurement LD::'el — SE— Limit Margin Positioning Svstem
Tequency eading Value ; tv Cyele est Resu dBuV AR , .
(MHz) {dBuV/m) AF | AMPTCL oliection | (dBuVim) @By Vim) B Pol | Height) Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
1104.01 0.4 5554 14.80 -38.33 - 46.96 4501 | 7400 | 300 | 2704 | 899 Vv 168 97
1152.06 62.90 61.08 14.83 -38.33 - 49.40 4758 | 7400 | 3400 | 2460 | 642 Vv 151 119
1583.87 58.38 5541 1514 -37.53 - 4599 4303 | 7400 | 400 | 2501 | 1097 Vv 100 73
1806.17 57.30 3551 1541 -37.30 - 4541 2363 | 7400 | 400 | 2859 | 30.37 H 115 120
14350.60 | 45.07 3240 | 4288 -34.10 - 3385 4118 | 7400 [ 3400 | 2015 | 1182 H 125 13
17973.70 [ 41.59 1984 | 4016 -34.10 - 5795 HO0 | 7400 | 300 | 1605 | 900 Vv 115 151
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

. — Measurement LI:'el — SE— Limit Margin Positioning Svstem
TEqUENCY eading Value ; tv Cvele est Resu dBuV 4B ) o
AMH) (@B m) AF |AMP/CL| T (@B im) (ABpV/m) (dB) Pol. | Height| Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
1104.07 60.11 514 1480 -38.33 - 46.58 21| 400 | S00 | 2742 979 v 1534 105
1151.94 61.05 50.91 1483 -38.33 - 48.55 4641 | 7400 | 500 [ 2545 | T.59 Vv 154 111
1536.02 57.69 54.70 15.08 -37.53 - 4524 4225 | 7400 | 5400 | 2876 | 1L7S Vv 109 63
1553.59 60.72 56.58 514 -37.53 - 48.33 H.19 | 7400 | 500 | 2567 | 951 Vv 100 90
14870.30 | 4512 375 | 4150 -34.10 - 8382 4045 | 7400 | 5400 | 2018 | 1355 v 125 15
17954.00 .00 2920 | 49.30 -34.10 - 5713 HA0 | 7400 | 5400 | 1687 | 9.60 H 154 135
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11g 6ch
. — Measurement LI:'E'I — SE— Limit Margin Positioning Svstem
TEqUENCY eading Value ; tv Cvele est Resu dBuVh 4B , .
(MHz) (dBuV/m) AF | AMPICL ollection | (aBpVim) By Vim) B Pol | Height) Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()
1104.08 60.62 58.39 14.580 -38.33 - 4709 486 | 7400 | SO0 | 2691 | 9.4 v 175 112
1151.99 62.48 60.57 14.83 -38.33 - 4398 4707 | 7400 | 300 | 2502 | 693 v 155 12§
1536.01 51.53 53.51 1508 -37.53 - 4508 4136 | 7400 | Lo | 2892 | 1led4 H 175 95
1584.03 57.16 2349 1514 -37.53 - 44.87 4L10 | 7400 | 300 | 2003 | 1100 v 125 81
1484150 | 43.12 3027 | 4184 -310 - 5196 3001 | 7400 | SLO0 | 2Z04 | 1499 v 115 205
17998.50 | 4115 1884 | 4049 -34.10 - 5754 H13 | 7400 | SO0 | 1646 | 9.77 H 175 155
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11¢g 11ch
c — Measurement LI::I — SE— Limit Margin Positioning Svstem
Tequency eading Value ; tv Crele est Resu dBuVh AR , o
(MHz) {dBuV/m) AF | AMPICL oliection | (dBuVim) (dBurvm) B Pol | Height) Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
1103.94 60.14 55.06 14.80 -38.33 - 46.61 53| 7400 | 00 | 2739 | 947 Vv 175 102
1151.90 62.03 60.16 14.83 -38.33 - 48.53 46.66 | 7400 | 300 | 2547 | 7.4 Vv 153 115
1583.88 58.21 54.97 1514 -37.53 - 45.82 4258 | 7400 | 3400 | 2818 | 1142 v 115 86
1950.16 54.80 49.59 15.62 -37.33 - 43.09 3788 | 7400 | 3400 | 3091 | 1612 Vv 125 121
14478.60 | 44.10 30.68 | 43.29 -3.10 - 3320 3087 | 7400 [ 00 [ 2071 | 1413 H 115 13
1793640 | 42.32 1056 | 49.33 -34.10 - 5755 479 | 7400 | 300 | 1645 | 921 H 175 234

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)

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E
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Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11n 1ch
. — Measurement LI:el — SE— Limit Margin Positioning Svstem
TequUency eading Value ; tv Cvele est Resu {dBuV 4B ) u
OMHp) | (@BuVim) AP |AMPICL) ollection | (dBuvim) ) (aB) Pol |Height) Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (em) )
1104.11 a0.11 3815 14.80 -38.33 - 46.58 462 | 400 | 500 | 2742 | 938 v 169 114
115191 6242 60.35 1483 -38.33 - 4392 46.85 | 7400 | 5400 | 2508 | T.1S v 150 122
1535.35 57.33 5348 15.08 -37.53 - 44.88 4103 | 7400 | 400 | 2002 | 1197 H 147 90
1583.97 60.03 £6.96 514 -37.53 - 47.64 AT | 400 | 500 | 2636 | 943 v 100 82
11206.00 | 4528 3154 | 3983 -3.10 - 5101 3827 | 7400 | 400 [ 2200 [ 1573 H 169 43
1799100 .00 2871 | 49.39 -34.10 - 5646 400 | 7400 | 300 | 1754 | 10.00 Vv 125 113
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11n 6ch
: SE— Measurement L;:el — SE— Limit Margin Positioning System
TEqUENCY eading Value ; tv Crele est Resu (dBuV AR . o
AHz) (@ByVim) AF |AMP/CL{ b (dByiVim) ui/m) (dB) Pol |Height| Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()
1104.10 60.30 55.00 24.80 -38.33 - 46.77 560 | 7400 | S0 | 2723 | 944 v 175 116
1152.04 62.43 6047 2483 -38.33 - 4593 46.97 | 7400 | 300 | 2507 | 703 Vv 154 125
1583.98 60.53 5402 514 -37.53 - 48.14 4163 | 7400 | 5400 | 2586 | 1137 V 115 95
1776.06 56.83 3754 2537 -3746 - H74 2545 | 7400 | 300 | 2026 | 1855 H 175 131
1485290 | 411 142 | 41382 -3M10 - 5133 40.14 | 7400 | SO0 | IL17 | 1386 Vv 107 K744
17956.00 | 4114 2017 | 4833 -34.10 - 5137 HA0 | 7400 | 300 | 1663 | 9.60 V 110 -15
Radiated Spurious Emission (1 GHz to 25 GHz): IEEE 802.11n 11ch
. — Measurement L];:el — SE— Limit Margin Positioning Svstem
TEqUENCY eading Value | tv Cvele st Resul (@Bu'Vh B ) -
AHD) (@BpVim) AF [AMP/CL| o (dByV/m) pVim) (dB) Pol. |Height| Angle
Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )
1104.01 5095 57.88 24.50 -38.33 - 4645 H3I5 | T400 | SO0 | 2755 | 9.65 Vv 170 102
1152.08 G119 60.10 433 -38.33 - 48.69 46.60 | 7400 | SL00 [ 2531 | 740 Vv 149 114
1584.05 60.16 5194 2514 -37.53 - 47.77 40.55 | 7400 | 300 | 2623 | 1345 v 115 i
1979.94 56.24 48.94 25.62 -37.33 - 453 3723 | 7400 | 300 | 2047 | 1677 H 135 o
12127.00 | 4532 3151 | 3858 -34.10 - 20.10 3729 | 7400 | SL00 [ 23090 | 1671 Vv 115 196
14448.50 | 48.67 3149 | 4316 -34.10 - 3773 40.55 | 7400 | 3400 | 1627 | 1345 H 181 187

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)

EUT Type: Wireless Remote Controller
FCC ID.: OZSURCTDC7100

BE
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13.7 Test data for Radiated Restricted Band Edge Emission

-. Test Date : March 28~29, 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 :DC3.7V

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

IEEE 802.11b (1ch, 11ch)

. S Measurement L];:el — — Limit Margin Positioning Svstem

TEqUENCY eading Value ; tv Cyele est Resul (dBuV/ dB . o
(MHz) (dBuV/m) AF |AMP/CL| e (dByV/m) uVim) (dB) Pol. |Height| Angle

Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (em) | (%)

2359.48 56.58 H.95 26.91 -36.99 - 46.50 MET | 7400 ) 300 | 2750 | 1913 H 200 56

. S Measurement L];:el — — Limit Margin Positioning Svstem

TEqUENCY eading Value , tv Cycle est Resu (dBuVim dB , .
(MHz) (dBpV/m) AF |AMP/CL collection (dBpVim) HVim) (B) Pol | Height| Angle

Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()

2453.60 55.03 41.92 .21 -36.95 - 45.29 311§ | 7400 | 400 2871 | 1182 H 139 [

IEEE 802.11g(1ch, 11ch)

. S Measurement LI:el — SE— Limit Margin Positioning System

TEqUENCY eading Value ; tv Cvele est Resu (dBuV/m dB . o
(MHz) (dBuV/m) AP [AMP/CL] liecfon | (@BuVim) HV/m) B Pol | Height| Augle

Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )

1350.99 70.40 6121 26.91 -36.99 - 69.41 5113 | 7400 | S400 450 1.87 H 150 56

. S Measurement LI:el — — Limit Margin Positioning Svstem

TEqUENCY eading Value ; tv Cycle est Resu (dBuV/m AR , o
(MHz) (dBuV/m) AF |AMPUCL] oliection | (dBpV/m) Vim) B) Pol | Height| Angle

Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) )

2483.56 78.90 60.58 17.21 -36.95 - 60.16 30.84 | 7400 | E400 4.84 3.16 H 160 51

IEEE 802.11n(1ch, 11ch)

. S Measurement L];:el — S— Limit Margin Positioning Svstem

TequUency eading Value , tv Cvele est Resul (dBuV/m dB . .
(MHz) (dBpV/m) AF - [AMP/CL collection (dBpV/m) WVim) (B) Pol. | Height| Angle

Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()

2380.05 8L.14 63.01 26.91 -36.09 - TL06 3103 | 7400 | SO0 .04 1.07 H 180 50

. I Measurement L];:el — S— Limit Margin Positioning Svstem

TEqUENCY eading Value , tv Cvele est Resu (dBuVim 4B , .
(MHz) (dBpV/m) AF | AMPUCL collection (dBpV/m) HVim) (B Pol [Height| Angle

Peak | Average | (dB/m) (dB) (dB) Peak | Average | Peak | Average | Peak | Average | (HV) | (cm) ()

2483.51 80.09 63.10 17.21 -36.95 - 70.35 3336 | 74.00 | =400 3.6 0.64 H 1ad 71

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)

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E
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14. Sample Calculations

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

14.1 Example 1 :

N 20.3 MHz
Class B Limit =250 pvV =48 dBpv
Reading =39.2 dBpVvV
10 (G9-2Buvi20) =912 pv
Margin =48 dBpV - 39.2 dBpVvV

=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

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E
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15. Recommendation & Conclusion

The data collected shows that the Ohsung Electronics Co., Ltd. Wireless Remote Controller (Model Name: TDC-
7100) was complies with §15.247 of the FCC Rules.

- The end -

EUT Type: Wireless Remote Controller

FCC ID.: OZSURCTDC7100 E






