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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: #181 Gongdan-dong, Gumi-si, Gyeongsangbuk-Do, South Korea
Manufacturer: Ohsung Electronics Co., Ltd.

Manufacturer Address: #181 Gongdan-dong, Gumi-si, Gyeongsangbuk-Do, South 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

OZ5URCTDC9100

Unlicensed National Information Infrastructure(NII)

Table top networking keypad

TDC-9100

FCC Part 15 Subpart E-UNII Devices § 15.407

KDB905462 D02 DFS Compliance Procedures New Rules vO2(April 8,2016)
Certification

KDB905462 D02 DFS Compliance Procedures New Rules vO2(April 8,2016)
Sep. 28, 2018 ~ Dec. 28, 2018

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

GETEC-E3-18-033

Dec. 28, 2018

EUT Type: Table top networking keypad
FCC ID.: OZ5URCTDC9100
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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.
Table top networking keypad (Model name: TDC-9100)

These measurement tests were conducted at GUMI UNIVERSITY EMC CENTER.

The site address is 37 Yaeun-ro, Gumi-si, Gyeongsangbuk-do, 730-711, Republic of 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 KDB905462 D02 DFS Compliance
Procedures New Rules v02(April 8,2016)

Songhnim-ri
ﬂ y Wonho 2¢i-ri
GUMI UNIVERSITY EMC CENTER
/ﬂungeone Hili-ri 37 Yaeun-ro, Gumi-si,
o I Gyeongsangbuk-do, 730-711,
Worho 4¢113-r1 Republic of Korea

Seonju-dang Minseong 2¢1)-ri Tel: +82-54-440-1195

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

Daeseong reservoir
eong 3{zami-dong

inpyeang 201 )—dong
Daezeong—ri

Woripyeong 1011 )-dong
GeumOsan reservoir Sohgjenng-tong P Guni-si Sinpyeong 10il0-

Wonnam-dong Hyeanggak 1(il)-dong

Guwangpuyeong—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. Table top networking keypad (Model Name:
TDC-9100) FCC ID.: OZ5URCTDC9100

-. Equipment : Table top networking keypad
-. Model name : TDC-9100
-. Serial number : Proto type
-. Electrical Rating | : DC 3.65V

Specification

-. Manufacturer : Ohsung Electronics Co., Ltd.
-. Frequency Range | TX 20 MHz BW: | 2412 MHz - 2462 MHz
(DTS band) RX 20 MHz BW: | 2412 MHz - 2462 MHz
-. Frequency Range | TX 20 MHz BW: | 5180 MHz - 5240 MHz (UNII 1) / 5260 MHz - 5320 MHz (UNII 2A)
(UNII band) 5500 MHz - 5720 MHz (UNII 2C) / 5745 MHz - 5825 MHz (UNII 3)
40 MHz BW: | 5190 MHz - 5230 MHz (UNII 1) / 5270 MHz - 5310 MHz (UNII 2A)
5510 MHz - 5710 MHz (UNII 2C) / 5755 MHz - 5795 MHz (UNII 3)
80 MHz BW: | 5210 Mhz (UNII 1) /5290 MHz (UNII 2A) /
5530 MHz - 5690 MHz (UNII 2C) / 5775 MHz (UNII 3)
RX 20 MHz BW: | 5180 MHz - 5240 MHz (UNII 1) / 5260 MHz - 5320 MHz (UNII 2A)
5500 MHz - 5720 MHz (UNII 2C) / 5745 MHz - 5825 MHz (UNII 3)
40 MHz BW: | 5190 MHz - 5230 MHz (UNII 1) / 5270 MHz - 5310 MHz (UNII 2A)
5510 MHz - 5710 MHz (UNII 2C) / 5755 MHz - 5795 MHz (UNII 3)
80 MHz BW: | 5210 Mhz (UNII 1) /5290 MHz (UNII 2A) /
5530 MHz - 5690 MHz (UNII 2C) / 5775 MHz (UNII 3)
-. Modulation : BPSK, QPSK, QAM, CCK, OFDM
: Manufacturer: Electronic Device Works
-. Antenna Antenna type : PCB pattern antenna

Gain : 4.20 dBi (DTS) / 4.42 dBi (UNII 1) / 4.42 dBi (UNII 2A) / 4.74 dBi (UNI1I 2C)
/4.29 dBi (UNII 3)

-. Type (DFS)

: Client (without radar detection)

3.2 Definition of models

-None.

EUT Type: Table top networking keypad
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3.3 Support Equipment / Cables used

3.3.1 Used Support Equipment

Description Manufacturer Model Name SIN & FCC ID.
S/N: 0Q2Vv91JJ100096 T
D
Notebook Computer SAMSUNG NT500R3W FCCID.- N/A
Note)
1) The Support Equipment use only setting to the test mode.
3.3.2 System configuration
Description Manufacturer Model Name SIN & FCC ID.
3.3.3 Used Cable(s)
Cable Name Condition Description

3.4 Modification Item(s)

-. None

EUT Type: Table top networking keypad
FCC ID.: OZ5URCTDC9100
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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. Table top networking keypad. comply with the requirement of §15.203 with a
PCB pattern 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: 3.65 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
802.11a 36 ~ 165 5180 ~ 5825 MHz OFDM
NII 802.11n 36 ~ 165 5180 ~ 5825 MHz OFDM
802.11ac 36 ~ 165 5180 ~ 5825 MHz OFDM

-. EUT set condition (Test Software)
Test Software Tera Term Pro

Test Software version 2.3

6. References Standards

- FCC Part 15 (2009) Subpart E-UNII Devices §15.407

- KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02 (April 8, 2016): Compliance measurement
procedures for unlicensed-National information infrastructure devices operating in the 5250-5350 MHz and

5470-5725 MHz bands incorporating dynamic frequency selection

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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7. SUMMARY OF TEST RESULTS
FCC Part Section(s) Test Description Test Result
815.407(h) Channel Closing Transmission Time Pass
815.407(h) Channel Move Time Pass
815.407(h) Non-occupancy Period Pass

EUT Type: Table top networking keypad
FCC ID.: OZ5URCTDC9100
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8. Channel Move Time & Channel Closing Transmission Time & Non-occupancy Period
8.1 Operating environment

Temperature : 17.2 °C
Relative Humidity : 13.0 % R.H.

8.2 Test Set-up (Layout)

Radar Test O
Signal Generator Master
{Jumth
I—M— 2-Way 2-Way
Splitter/ Splitter/
m Combiner Combiner
O O Spectrum
uut Analyzer
(Client) {with 10 dB intemal
Attenuation)

8.3 Limit

-. Channel Move Time: 10 seconds

-. Channel Colsing Transmission Time: 200 ms + aggregate of 60 ms over remaining 10 seconds period
-. Non-ovvupancy Period: 30 minutes

8.4 Test Equipment used

Model Name Manufacturer Description Serial Number Due to Calibration
m- FSV Rohde & Schwarz Spectrum Analyzer 101552 Apr. 16, 2019
N - SMBI100A Rohde & Schwarz Signal Generator 178013 Apr. 16, 2019
N - SMBVI100A Rohde & Schwarz Vector Signal Generator 260857 Apr. 16, 2019
m- OSP120 Rohde & Schwarz Open Switch and 101327 Apr. 19, 2019
control platform

H- 56-10 Weinschel 10 dB Attenuator 53184 Apr. 17. 2019
H- WMS32 Rohde & Schwarz Testing Software VER10.40.01 N/A

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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8.5 Test Test Procedure

a) The radar pulse generator is setup to provide a pulse at the frequency that the Master and Client are
operating. A Type 0 radar pulse with a 1 ps pulse width and a 1428 us PRI is used for the testing.

b) The vector signal generator is adjusted to provide the radar burst (18 pulses) at a level of approximately -
62 dBm at the antenna of the Master device.

c) The Client Device (EUT) is set up per the diagram in figure (test set-up) and communications between the
Master device and the Client is established.

d) Software to ping the client is permitted to simulate data transfer but must have random ping intervals.
We used ‘windows ping test’ software.

e) The spectrum analyzer is set to record about 20 sec window to any transmissions occurring up to and after
10 sec.

f) The system is again setup and the monitoring time is shortened in order to capture the Channel Closing
Transmission Time. This time is measured to insure that the Client ceases transmission within 200 ms and
the aggregate of emissions occurring after 200 ms up to 10 sec do not exceed 60 ms.

(Note: the channel may be different since the Master and Client have changed channels due to the detection
of the initial radar pulse.)

g) After the initial radar burst the channel is monitored for 30 minutes to insure no transmissions or beacons
occur. A second monitoring setup is used to verify that the Master and Client have both moved to different
channels.

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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8.6 Test result
-. Test Date : Dec. 27, 2018 ~ Dec. 28, 2018
-. Reference Standard : Part 15 Subpart E, Sec. 15.407(h)
-. Test Procedure(s) : KDB905462 D02 UNII DFS Compliance Procedures New Rules v02(April 8,2016)
-. Operating Condition  : RF transmitting mode (802.11ac:VVHT20/40/80)
-. Power Source :DC3.65V
802.11ac:VHT20 (UNII 2A:52ch)
Frequency Radar Channel Move Time Limit
Result
(MH2z) Type No. (s) (s)
5260 0 2.125 10.000 Complies
Frequency Radar CCTTY CCTT No. of CCTT Limit Result
(MHz2) Type No. Type of Value Pulses found (s) (s)
5260 0 first 200 ms 10 1.344 200.000 | Complies
5260 0 remaining 10.0 seconds period 65 11.288 60.000 | Complies
1) Channel Closing Transmission Time
F - i .
requency Radar Non-occupancy period No. of Limit Result
(MHz) Type No. Pulses found
5260 0 0 0 Complies
Radar level verification
Description Value Unit
Requirement of the Detection threshold value 64 dBm
for this given values acc. to FCC clause 5.2 / Table 3
Vector Generator level setting -17.30 dBm
Configured overall pathlost from Vector Generator RF out to DUT connector 45.70 4B

of ‘DUT to OSP’-cable

Given additional level added to the amplitude of
the waveform to account for variations in measurement 1.00 dB
equipment acc. to FCC clause 5.2 / Table 3 / Note 2

This results in the following radar signal

Level at the DUT - 63.00 dBm

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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Test Plot
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802.11ac:VHT20 (UNII 2C:140ch)

Frequency Radar Channel Move Time Limit
Result
(MH2z) Type No. (s) (s)
5260 0 2.077 10.000 Complies
Frequency Radar CCTTY CCTT No. of CCTT Limit Result
(MHz) Type No. Type of Value Pulses found (s) (s)
5260 0 first 200 ms 6 1.124 200.000 | Complies
5260 0 remaining 10.0 seconds period 83 12.960 60.000 | Complies
1) Channel Closing Transmission Time
Frequency Radar Non-occupancy period No. of Limit Result
(MHz2) Type No. Pulses found
5260 0 0 0 Complies
Radar level verification
Description Value Unit
Requirement of the Detection threshold value 64 dBm
for this given values acc. to FCC clause 5.2 / Table 3
Vector Generator level setting -17.85 dBm
Configured overall pathlost from Vector Generator RF out to DUT connector 45.15 B
of ‘DUT to OSP’-cable '
Given additional level added to the amplitude of
the waveform to account for variations in measurement 1.00 dB
equipment acc. to FCC clause 5.2 / Table 3 / Note 2
This results in the following radar signal
- 63. B
Level at the DUT 63.00 dBm

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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802.11ac:VHT40 (UNII 2A:54ch)

Frequency Radar Channel Move Time Limit
Result
(MHz) Type No. (s) (s)
5260 0 2.126 10.000 Complies
Frequency Radar CCTTY CCTT No. of CCTT Limit Result
(MHz) Type No. Type of Value Pulses found (s) (s)
5260 0 first 200 ms 2 0.972 200.000 | Complies
5260 0 remaining 10.0 seconds period 19 9.436 60.000 | Complies
1) Channel Closing Transmission Time
Frequency Radar Non-occupancy period No. of Limit Result
(MHz2) Type No. Pulses found
5260 0 0 0 Complies
Radar level verification
Description Value Unit
Requirement of the Detection threshold value 64 dBm
for this given values acc. to FCC clause 5.2 / Table 3
Vector Generator level setting -17.35 dBm
Configured overall pathlost from Vector Generator RF out to DUT connector 45.65 B
of ‘DUT to OSP’-cable '
Given additional level added to the amplitude of
the waveform to account for variations in measurement 1.00 dB
equipment acc. to FCC clause 5.2 / Table 3 / Note 2
This results in the following radar signal
- 63. B
Level at the DUT 63.00 dBm

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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802.11ac:VHT40 (UNII 2C:134ch)

Frequency Radar Channel Move Time Limit
Result
(MHz) Type No. (s) (s)
5260 0 2.097 10.000 Complies
Frequency Radar CCTTY CCTT No. of CCTT Limit Result
(MHz) Type No. Type of Value Pulses found (s) (s)
5260 0 first 200 ms 8 1.320 200.000 | Complies
5260 0 remaining 10.0 seconds period 65 12.120 60.000 | Complies
1) Channel Closing Transmission Time
Frequency Radar Non-occupancy period No. of Limit Result
(MHz2) Type No. Pulses found
5260 0 0 0 Complies
Radar level verification
Description Value Unit
Requirement of the Detection threshold value 64 dBm
for this given values acc. to FCC clause 5.2 / Table 3
Vector Generator level setting -17.81 dBm
Configured overall pathlost from Vector Generator RF out to DUT connector 45.19 B
of ‘DUT to OSP’-cable '
Given additional level added to the amplitude of
the waveform to account for variations in measurement 1.00 dB
equipment acc. to FCC clause 5.2 / Table 3 / Note 2
This results in the following radar signal
- 63. B
Level at the DUT 63.00 dBm

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100
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Test Plot

Channel Move Time

T

|
e 40 I
% 11 |
c 207 i
o] Tl |
o O0H |
)
11 I
-207) |
-! t t t t } t t t t t t t t t } t t t t |
0 2 4 6 8 10 12 14 16 18 20
Timeins
In-Service Monitoring Channel Move Time Threshold
- - - Start of Radar — — —  Trigger at end of Radar
- - - First 200ms of Channel Closing Tx Time - - 10sec Channel Move Time Limit
Last measured edge of Channel Closing Tx Time
Channel Closing Transmission Time
55 I I
- 40 I |
Qg I |
e % | |
E | '
z 0 7 T
-
201 | |
| r : : : : : : : - i
0 50 100 150 200 250
Time in ms
In-Service Monitoring Channel Move Time first 200ms
== Threshold
- = - Start of Radar
- - - Trigger at end of Radar
- == First 200ms of Channel Closing Tx Time
Non-occupancy Period
25T
20T
= 1071
] 1
=]
S ot
[i¥]
4 1
]
10T
=207
I t t t } t } t |
0 500 1000 1500 1860
Time ins
In-Service Monitoring Non-occupancy period Threshold

EUT Type: Table top networking keypad

FCC ID.: OZ5URCTDC9100



Order Number : GETEC-C1-18-469 FCC Part 15 Subpart E
Test Report Number  : GETEC-E3-18-033 Page 19/23

802.11ac:VHT80 (UNII 2A:58ch)

Frequency Radar Channel Move Time Limit
Result
(MHz) Type No. (s) (s)
5260 0 2.501 10.000 Complies
Frequency Radar CCTTY CCTT No. of CCTT Limit Result
(MHz) Type No. Type of Value Pulses found (s) (s)
5260 0 first 200 ms 2 0.976 200.000 | Complies
5260 0 remaining 10.0 seconds period 20 9.532 60.000 | Complies
1) Channel Closing Transmission Time
Frequency Radar Non-occupancy period No. of Limit Result
(MHz2) Type No. Pulses found
5260 0 0 0 Complies
Radar level verification
Description Value Unit
Requirement of the Detection threshold value 64 dBm
for this given values acc. to FCC clause 5.2 / Table 3
Vector Generator level setting -17.41 dBm
Configured overall pathlost from Vector Generator RF out to DUT connector 45.50 B
of ‘DUT to OSP’-cable '
Given additional level added to the amplitude of
the waveform to account for variations in measurement 1.00 dB
equipment acc. to FCC clause 5.2 / Table 3 / Note 2
This results in the following radar signal
- 63. B
Level at the DUT 63.00 dBm
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802.11ac:VHT80 (UNII 2C:138ch)

Frequency Radar Channel Move Time Limit
Result
(MHz) Type No. (s) (s)
5260 0 3.452 10.000 Complies
Frequency Radar CCTTY CCTT No. of CCTT Limit Result
(MHz) Type No. Type of Value Pulses found (s) (s)
5260 0 first 200 ms 2 0.976 200.000 | Complies
5260 0 remaining 10.0 seconds period 42 9.692 60.000 | Complies
1) Channel Closing Transmission Time
Frequency Radar Non-occupancy period No. of Limit Result
(MHz2) Type No. Pulses found
5260 0 0 0 Complies
Radar level verification
Description Value Unit
Requirement of the Detection threshold value 64 dBm
for this given values acc. to FCC clause 5.2 / Table 3
Vector Generator level setting -17.81 dBm
Configured overall pathlost from Vector Generator RF out to DUT connector 45.19 B
of ‘DUT to OSP’-cable '
Given additional level added to the amplitude of
the waveform to account for variations in measurement 1.00 dB
equipment acc. to FCC clause 5.2 / Table 3 / Note 2
This results in the following radar signal
- 63. B
Level at the DUT 63.00 dBm
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9. Recommendation & Conclusion

The data collected shows that the Ohsung Electronics Co., Ltd. Table top networking keypad (Model Name:
TDC-9100) was complies with §15.407 of the FCC Rules.

-Theend -
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