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1. APPLICANT AND MANUFACTURER INFORMATION
Applicant Name :MAPTech Co., Ltd.

Address

Manufacturer

. Yeonsung University Venture Center #402, 111, Anyang-ro, Manan-gu, Anyang-si,
Gyeonggi-do, Korea (430-731)

: MAPTech Co., Ltd.

Address: Yeonsung University Venture Center #402, 111, Anyang-ro, Manan-gu, Anyang-si, Gyeonggi-do,

Korea (430-731)

2. TEST RESULT CERTIFICATION
2.1 Applicable standards

UCS-QP-20-03-80(Rev.0)

Standard Clause Test Item Result Remarks
15.203 Antenna Requirement Pass -
FCC CFR 47
Part 15 15.209 Radiated Spurious Emissions Pass -
Subpart C
15.207 AC Power Line Conducted Emissions Pass -
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3. LABORATORY INFORMATION
3.1 General

UCS Co., Ltd. established 1999 as the International agreed upon laboratory(CBTL, KOLAS) for
Standard.

Internally, UCS Co., Ltd. is the designated test laboratory from Radio Research Laboratory of Korea
Communications Commission and Korea Food & Drug Administration.

Based on its extensive experience and expertise, UCS Co., Ltd. is the Global test laboratory that has
best professionalism in this field.

3.2 Test Site
- UCS Co., Ltd. (Universal Certification Solution)

3.3 Location
UCS Co., Ltd.

- #702, Anyang Megavalley799, Gwanyang2-dong, Dongan-gu, Anyang-si, Gyeonggi-do, 431-767,
Korea

ER Center
- #476-4, Hwalcho-dong, Hwaseong-si, Gyeonggi-do, 445-150, Korea
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4. EUT INFORMATION

Equipment Class

DCD - Part 15 Low Power Transmitter Below 1705 kHz

Product name

Wireless Charger Base Station

Power source

Input: DC 19.0V, 1A

Adaptor : AC 100 - 240 V, 50/60 Hz, 0.6 A Max

Local Oscillator or X-Tal -

Operating Frequency range (112 ~ 205) kHz

Antenna Type Integral loop antenna

Type of Modulation CW(Continuous wave)

Device type of Wireless Power

Consortium protocol V" A1 Device

68.42 dBuV/m (PEAK)

RF Output power (measured @ 3 m)

External Ports DC INPUT
Charging power range 0~5W
Operating Temperature Range (0~40)°C

Dimensions(WxLxT) ((72.1£0.2) x (120.1 £ 0.2) x (15 + 0.07)) mm

Weight (105.0+5)g

Note 1: This device can charge only one client device at a time with the specific location of the EUT. So this
device is a A1 device of the Wireless Power Consortium protocol.
* See the site below for more information on Wireless Power Consortium.
Site contact : http://www.wirelesspowerconsortium.com/

- Power Transmitter design A1 uses the Operating Frequency and duty cycle of the Power Signal in order to
control the amount of power that is transferred. For this purpose, the Operating Frequency range of the
half-bridge inverter is fo,=110...205 kHz with a duty cycle of 50%; and its duty cycle range is 10...50% at
an Operating Frequency of 205 kHz. A higher Operating Frequency or lower duty cycle result in the transfer
of a lower amount of power. In order to achieve a sufficiently accurate adjustment of the amount of power
that is transferred, a type A1 Power Transmitter shall control the Operating Frequency with a resolution of

e 0.01 x fo, - 0.7 kHz, for fop in the 110...175 kHz range;

® 0.015 x f,, — 1.58 kHz, for fo, in the 110...175 kHz range;
or better. In addition, a type A1 Power Transmitter shall control the duty cycle of the Power Signal with a
resolution of 0.1% or better.
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5. TEST METHODOLOGY
5.1 Setup of equipment under test

5.1.1 Description of support units

Equipment Manufacturer Model S/IN
Receiver unit MAPTech Co., Ltd. MWC-R524T -
AC/DC adapter SIMSUKIAN SK02G-1900100U -
Resistance Load jig MAPTech Co., Ltd. - -
. SHV-E250S
Mobile Phone SAMSUNG ELECTRONICS CO., LTD. (FCC ID : A3LSHVE2508)
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5.1.2 Test Mode

- This device has been tested below conditions:

Test Mode Operating Mode Charging Note
112 kHz 1000 mA Low Frequency, Max. Load
Mode 1 158 kHz 800 mA Middle Frequency, Medium Load
205 kHz 500 mA High Frequency, Min. Load
112 kHz 1000 mA Low Frequency, Max. Load
Mode 2 158 kHz 800 mA Middle Frequency, Medium Load
205 kHz 500 mA High Frequency, Min. Load
<1 % Battery status
GSM 1900
50 % Battery status
Mode 3
<1 % Battery status
WCDMA
50 % Battery status
<1 % Battery status
GSM 1900
50 % Battery status
Mode 4
<1 % Battery status
WCDMA
50 % Battery status
Note
Mode 1

- Put the receiver on the EUT(transmitter), for maintain the state of charge at all times, we made
a 'JIG Board' for 'Load' and tested it after mounted on top of the receiver.
- Frequency change : If changed the location as frequency (112 kHz ~ 205 kHz) will change.
And also 'Current' value was changed followed it.
- JIG' for 'Load' : Made it using connect the resister, for a maintain the state of charge at all
times. (Resistance Specifications: Using 10W and 10Q cement resistor)
Mode 2
- Tilt in the test mode and Test conducted in the same way as Mode 1.
Mode 3
- Less than 1% and 50% when using the mobile phones in use in the field, in the state of charge
was measured.
- We've got the above test results by activating call connecting with call test equipment.
- activating call connecting can cause higher battery consumption rate than airplane and stand
by mode.
- Test was commenced with activating call connecting which place the most activating and the
worst running condition.
Mode 4
- Tilt in the test mode and Test conducted in the same way as Mode 3.

UCS-QP-20-03-80(Rev.0) Page 8/ 59



UCS Co., Ltd.
e s et Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

5.2 Connection Diagram of Test System

4 )

EUT

(Transmitter)
\_ "/ Spectrum

Analyzer

B

[Mode 1 and Mode 2 of Test Configuration]

Wireless Mobile
Communications
Test Set Phone
EUT
(Transmitter)
Spectrum

Analyzer

e on

[Mode 3 and Mode 4 of Test Configuration]
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6. TEST DATA
6.1 Antenna requirement
6.1.1 Regulation

According to §15.203, an intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a permanently attached
antenna or of an antenna that uses a unique coupling to the intentional radiator shall be considered
sufficient to comply with the provisions of this Section. The manufacturer may design the unit so that a
broken antenna can be replaced by the user, but the use of a standard antenna jack or electrical
connector is prohibited. This requirement does not apply to carrier current devices or to devices operated
under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or 15.221. Further, this requirement
does not apply to intentional radiators that must be professionally installed, such as perimeter protection
systems and some field disturbance sensors, or to other intentional radiators which, in accordance with
Section 15.31 (d), must be measured at the installation site, However, the installer shall be responsible for
ensuring that the proper antenna is employed so that the limits in this Part are not exceeded.

6.1.2 Result

The EUT has an integral loop coil antenna, and meets the requirements of this section.
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6.2 Duty Cycle
6.2.1 Plot of the Duty Cycle

On Time + Off Time On Time

LE e Atten 25 dB ' Atten 25 dB

. | | | [T
iz | | | | | N
WAL/ dB

VBHW 100 kHz Sweep 2.4 s (401 pts) VBN 100 kHz Sweep 2.4 s (401 pts)

6.2.2 Test Results
- Duty Cycle = On Time/On Time + Off Time
- On Time : 48.00 ms x 8 = 384 ms
- On Time + Off Time : 1 662 ms
- Duty Cycle :384 ms / 1662 ms = 0.23
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6.2Radiated emissions

6.2.1 Regulation

FCC CFR 47 Part 15-15.209
Except as provided elsewhere in this Subpart, the emissions form an intentional radiator shall not exceed
the field strength levels specified in the following table:

Frequency Field strength limit Field strength limit Measurement
(MHz) (MV/m) (dBuV/m) Distance (m)
0.009 —0.490 2400/F (kHz) = 266.7 — 4.9 48.5-13.8 300

0.490 -1.705 24000/F (kHz) =49.0 — 141 33.8-23.0 30

1.705 - 30. 30 29.5 30

30 -88 100 40.0 3

88 — 216 150 43.5 3

216 - 960 200 46.0 3

Above 960 500 54.0 3

* The emission limits shown in the above table are based in measurement instrumentation employing a
CISPR quasi-peak detector. For the frequency bands (9 — 90) kHz, (110 — 490) kHz and above 1000 MHz,
the radiated emission limits are based on measurements employing an average detector.

* The lower limit shall apply at the transition frequencies.

6.2.2 Measurement Procedure
Radiated Emissions Test, 9 kHz to 30 MHz (Magnetic Field Test)

1.

2.
3.

4.

The preliminary radiated measurements were performed to determine the frequency producing the
maximum emissions at a distance of 1 meter or 3 meters according to Section 15.31(f)(2).

The EUT was placed on the top of the 0.8 meter height, (1 x 1.5) meter non-metallic table.

Emissions from the EUT are maximized by adjusting the orientation of the Loop antenna and rotating
the EUT on the turntable. Manipulating the system cables also maximizes EUT emissions if applicable.
To obtain the final measurement data, each frequency found during preliminary measurements was
re-examined and investigated. The test-receiver system was set up to average, peak, and quasi-peak
detector function with specified bandwidth.

Radiated Emissions Test, above 30 MHz

1.

The preliminary radiated measurements were performed to determine the frequency producing the
maximum emissions in an anechoic chamber at a distance of 3 meters.

The EUT was placed on the top of the 0.8meter height, (1 x 1.5) meter non-metallic table. To find the
maximum emission levels, the height of a measuring antenna was changed and the turntable was
rotated 360°.

The antenna polarization was also changed from vertical to horizontal. The spectrum was scanned
from 30 MHz to 1000 MHz using the TRILOG broadband antenna.

4. To obtain the final measurement data, the EUT was arranged on a turntable situated on a (4 x 4)
meter at the Open Area Test Site. The EUT was tested at a distance 3 meters.

Each frequency found during preliminary measurements was re-examined and investigated. The test-
receiver system was set up to average, peak, and quasi-peak detector function with specified
bandwidth.

The EUT is situated in three orthogonal planes (if appropriate)

The presence of ambient signals was verified by turning the EUT off. In case an ambient signal was
detected, the measurement bandwidth was reduced temporarily and verification was made that an
additional adjacent peak did not exist. This ensures that the ambient signal does not hide any
emissions from the EUT.

UCS-QP-20-03-80(Rev.0)
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6.2.3 Test Results

1. Mode 1

1) Operating at Max. Load

Field strength below 30 MHz

Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/| Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 57.88 -11.58 28.39 39.97
13054 Verage | 5500 | 0-4° | 0.09 80 1446 | 1839 | 32.85
Peak 46.48 -22.99 25.86 48.85
151.36 Average 44.79 1044 1 0.09 80 -24.68 15.86 40.54
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
660.10 %“ezsk' 3419 | 1024 | 027 40 4.70 36.36 31.66
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atifo':a (I:_i':'se AMP | Results | Limit | Margin
[kHZz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| |
2) Operating at Medium Load
Field strength below 30 MHz
Distance
Frequency Detector Reading A;latstr:)r:a CI:_?)ZI: Extrapolation | Results Limit Margin
[kHz] [dBuV/m] Factor [dBuV/m]| [dBuV/m] [dB]
[dB] [dB] [dB]
Peak 55.80 -13.68 24.43 38.11
166.32 Average 55.43 1043 1 0.09 80 -14.05 14.43 28.48
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
4948 %‘ﬁ(‘ 37.83 | 10.30 | 0.24 40 8.37 48.50 40.13
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:at(e::'or:_a ?_225 AMP | Results Limit Margin
[kHZz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | | | |

NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss- Distance Extrapolation Factor

Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor

For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz

For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz

UCS-QP-20-03-80(Rev.0)
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3) Operating at Min. Load

Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 55.70 -13.58 23.09 36.67
183.32 Average 55.49 1062 | 019 80 -13.79 13.09 26.88
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
548.32 %L;i' 38.06 | 10.28 | 0.25 40 8.59 43.77 35.18
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atgror:a (I:_it:: AMP | Results Limit Margin
[kHz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | | | ]

NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor
Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor
For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz
For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz
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2. Mode 2

1) Operating at Max. Load

Field strength below 30 MHz

Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 76.40 7.16 28.75 21.59
1280 Average | 7647 | 1067 | 0.09 80 6.93 1875 | 11.92
Peak 62.93 -6.63 16.25 22.88
384.2 Average 62.18 10.35 1 0.09 80 -7.38 6.25 13.64
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
733.0 %‘ﬁ(‘ 51.78 | 1021 | 0.31 40 22.30 32.74 10.44
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atiro':a ?_22': AMP | Results | Limit | Margin
[kHZz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| |
2) Operating at Medium Load
Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHZz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] | [dB] [dB]
Peak 81.25 12.08 26.99 14.91
1413 average | 8000 | 1066 | 017 80 11.73 | 16.99 5.06
Peak 62.02 -7.43 15.66 23.09
4239 perage | 6068 | 1033 | 022 80 8.77 5.66 14.43
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
718.0 %‘ﬁ(‘ 5222 | 10.21 | 0.31 40 22.74 33.43 10.69
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atgror:a (I:_it:: AMP | Results Limit Margin
[kHZz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | |

NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor
Margin (dB) = Limit — Results

NOTE 3 : Distance Extrapolation Factor
For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz

For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz

UCS-QP-20-03-80(Rev.0)
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3) Operating at Min. Load

Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] | [dB] [dB]
Peak 76.85 7.65 22.83 15.18
1870 Alerage | 7631 | 1061 | 019 80 7.11 12.83 5.72
Peak 49.64 -19.65 18.20 37.85
2928 pverage | 4193 | 1021 | 020 80 2736 | 8.0 35.56
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
560.0 %ﬁ(‘ 58.33 | 10.28 | 0.25 40 28.86 42.86 14.00
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atgror:a (I:_it:: AMP | Results Limit Margin
[kHz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | | | |

NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor
Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor
For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz
For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz
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3. Mode 3

1) Operating at GSM 1900, < 1 % Battery status

Field strength below 30 MHz

Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 61.55 -7.62 27.13 24.75
1401 Average 61.41 1066 | 0.17 80 -7.76 17.13 24.89
Peak 41.48 -27.97 15.71 43.68
420.3 Average 40.92 1033 ) 022 80 -28.53 5.71 34.24
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
639.0 %L;i' 3049 | 10.24 | 0.30 40 1.03 37.56 36.53
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atiro':a ?_22': AMP | Results | Limit | Margin
[kHZz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | |
2) Operating at GSM 1900, 50 % Battery status
Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 54.04 -15.14 25.18 40.32
1581 average | 5310 | 1064 | 018 80 1608 | 1518 | 31.26
Peak 34.91 -34.55 15.07 49.62
4732 perage | 3209 | 1031 ] 023 80 3737 | 507 42.44
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
517.0 %‘ﬁ(‘ 33.64 | 10.29 | 0.24 40 417 46.42 42.25
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atgror:a (I:_it:: AMP | Results Limit Margin
[kHZz] [VIH] | [m] [dBuV] [dB] [dB] [dB] |[dBuV/m]| [dBuV/m] [dB]

No Spurious Radiated Emissions Found

NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor

Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor

For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz

For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz
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3) Operating at WCDMA, < 1 % Battery status

Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] | [dB] [dB]
Peak 56.16 -13.01 27.13 40.14
1401 Average | 56.01 | 1066 | 017 80 1316 | 1713 | 30.29
Peak 35.79 -33.66 15.71 49.37
420.3 Average 34.34 1033 ) 022 80 -35.11 5.71 40.82
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
526.0 %‘ﬁ(‘ 3222 | 1029 | 0.25 40 2.76 45.63 42.87
Field strength above 30 MHz
Frequency | POL | ANT | Reading AI:r\atgror:a (I:_?)ZI: AMP | Results Limit Margin
[kHz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | |

4) Operating at WCDMA, 50 % Battery status

Field strength below 30 MHz

Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/| Margin
[kHZz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 53.69 -15.49 25.18 40.67
1581 average | 5242 | 1064 | 018 80 1676 | 1518 | 31.94
Peak 34.95 -34.51 15.07 49.58
4732 pierage | 3108 | 1031 | 023 80 3838 | 507 43.45
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
517.0 %‘g’;i' 38.35 | 10.29 | 0.24 40 8.88 46.42 37.54
Field strength above 30 MHz
Frequency | POL | ANT | Reading AI:r\atgror:a (I:_it:: AMP | Results Limit Margin
[kHZz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | |

| |
NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor
Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor
For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz
For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz
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4. Mode 4

1) Operating at GSM 1900, < 1 % Battery status

Field strength below 30 MHz

Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results |Limit[dBuV/| Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 52.48 -16.71 23.17 39.88
182.2 Average 51.65 1062 | 019 80 -17.54 13.17 30.71
Peak 36.59 -32.86 15.73 48.59
4191 verage | 3479 | 1033 | 022 80 3466 | 573 40.39
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
545.0 %L;i' 3299 | 10.28 | 0.25 40 3.52 44.04 40.52
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atiro':a ?_22': AMP | Results | Limit | Margin
[kHz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | |
2) Operating at GSM 1900, 50 % Battery status
Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHZz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] | [dB] [dB]
Peak 52.34 -16.85 23.63 40.48
176.1 Average 51.22 1062 | 019 80 -17.97 13.63 31.60
Peak 31.37 -38.09 15.07 53.16
4732 perage | 2283 | 1031 ] 023 80 4663 | 507 51.70
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
529.0 %‘ﬁ(‘ 3456 | 10.29 | 0.25 40 5.1 45.37 40.27
Field strength above 30 MHz
Frequency | POL | ANT | Reading A:atgror:a (I:_it:: AMP | Results Limit Margin
[kHz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | | |

NOTE 1 : The tests were performed at the 3 m distance.
NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor

Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor

For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz

For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz
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3) Operating at WCDMA, < 1 % Battery status

Field strength below 30 MHz

Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/ Margin
[kHz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] [dB] [dB]
Peak 52.48 -16.71 23.17 39.88
1822 Average 51.64 1062 1 0.19 80 -17.55 13.17 30.72
Peak 36.61 -32.82 16.39 49.21
375.8 Average 33.69 10.35 1 0.22 80 -35.74 6.39 42.13
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
545.0 %L;i' 3531 | 10.28 | 0.25 40 5.84 44.04 38.2
Field strength above 30 MHz
Frequency | POL | ANT | Reading AI:r\atgror:a (I:_?)ZI: AMP | Results Limit Margin
[kHz] [VIH] | [m] [dBuV] [dB] |[dBuV/m]| [dBuV/m] [dB]
[dB] [dB]
No Spurious Radiated Emissions Found
| | | |
4) Operating at WCDMA, 50 % Battery status
Field strength below 30 MHz
Antenna| Cable Distance
Frequency Detector Reading Factor | Loss Extrapolation | Results [Limit[dBuV/| Margin
[kHZz] [dBuV/m] Factor [dBuV/m] m] [dB]
[dB] | [dB] [dB]
Peak 52.31 -16.88 23.63 40.51
1761 average | 5145 | 1062 | 019 80 18.04 | 1363 | 3167
Peak 30.11 -39.35 15.72 55.07
4732 Fpierage | 2336 | 1031 ] 023 80 4610 | 572 51.82
Frequency within 90 kHz ~ 110 kHz and above 490 kHz
529.0 %‘g’;i' 345 1029 | 0.25 40 5.04 45.37 40.33
Field strength above 30 MHz
Frequency | POL | ANT | Reading AI:r\atgror:a (I:_it:: AMP | Results Limit Margin
[kHz] [VIH] | [m] [dBuV] [dB] [dB] [dB] |[dBuV/m]| [dBuV/m] [dB]

No Spurious Radiated Emissions Found

NOTE 1 : The tests were perf

| |
ormed at the 3 m distance.

NOTE 2 : Results (dBuV/m) = Reading + Antenna Factor + Cable Loss - Distance Extrapolation Factor
Margin (dB) = Limit — Results
NOTE 3 : Distance Extrapolation Factor

For 300 m : 40log(300 m / 3 m) = 80 dB, for frequency band : 0.009 MHz to 0.490 MHz

For 30 m : 40log(300 m / 3 m) = 40 dB, for frequency band : 0.490 MHz to 30 MHz
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6.3 AC POWER LINE CONDUCTED EMISSIONS

6.3.1 Regulation
FCC 47CFR15 - 15.207(a)

According to §15.207(a), for an intentional radiator that is designed to be connected to the public utility
(AC) power line, the radio frequency voltage that is conducted back onto the AC power line on any
frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits in the following
table, as measured using a 50 pH/50 Q line impedance stabilization network (LISN). Compliance with the
provisions of this paragraph shall be based on the measurement of radio frequency voltage between each
power line and ground at the power terminal. The lower limit applies at the boundary between the

frequency ranges.

o Conducted limit (dBuV)
Frequency of emission (MHz) -
Qausi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

6.3.2 Test Procedure

The EUT was placed on a wooden table of size, 1m by 1.5 m, raised 80 cm in which is located 40 cm
away from the vertical wall and 1.5 m away from the side wall of the shielded room.

Each current-carrying conductor of the EUT power cord was individually connected through a 50
Q/50 pH LISN, which is an input transducer to a Spectrum Analyzer or an EMI/Field Intensity Meter,

Exploratory measurements were made to identify the frequency of the emission that had the highest
amplitude relative to the limit by operating the EUT in a range of typical modes of operation, cable
position, and with a typical system equipment configuration and arrangement. Based on the
exploratory tests of the EUT, the one EUT cable configuration and arrangement and mode of
operation that had produced the emission with the highest amplitude relative to the limit was selected

The final test on all current-carrying conductors of all of the power cords to the equipment that
comprises the EUT (but not the cords associated with other non-EUT equipment is the system) was
then performed over the frequency range of 0.15 MHz to 30 MHz

1.
2.

to the input power source.
3.

for the final measurement.
4,
5.

The measurements were made with the detector set to PEAK amplitude within a bandwidth of 10 kHz
or to QUASI-PEAK and AVERAGE within a bandwidth of 9 kHz. The EUT was in transmitting mode
during the measurements.
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6.3.3 Test Results

1. Mode 1

1) Operating at Max. Load

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission .. .
Frilc\qnl:-'ezr;cy Mode HOt(IHNﬁ\lu)tral Value Factor Loss Level ((Ij_lel\tI) M(a;rg)m
(dBuV) (dB) (dB) (dBuV) H
Quasi- H
0.16 heak | (AC+120v) | 5237 0.03 004 | 5244 | 6546 | 13.02
Quasi- H
0.22 beak | (AC+120v) | 4673 0.03 004 | 4680 | 62.82 | 16.02
Quasi- H
0.34 beak | (AC+120v) | 4328 0.03 005 | 4336 | 5920 | 15.84
Quasi- N
0.37 s (ACOV) 45.26 0.03 005 | 4534 | 5850 | 13.16
0.45 Quasi- H 4145 0.03 006 | 4154 | 5688 | 15.34
: Peak | (AC +120 V) : : : : : :
Quasi- N
075 e (ACOV) 39.73 0.04 008 | 3985 | 56.00 | 16.15
1.64 Quasi- N 39.51 0.05 013 | 3969 | 56.00 | 16.31
: Peak (AC 0 V) : : : : : :
1.04 Quasi- H 39.73 0.06 044 | 3993 | 56.00 | 16.07
: Peak | (AC +120 V) : : : : : :
Quasi- N
313 e (ACOV) 40.25 0.08 019 | 4052 | 56.00 | 1548
5.83 Quasi- H 40.07 0.11 031 | 4049 | 60.00 | 19.51
: Peak | (AC +120 V) : : : : : :
Quasi- H
9.11 heak | (AC+120v) | 3872 0.17 039 | 4028 | 6000 | 19.72
9.40 Quasi- N 40.31 0.17 039 | 4086 | 60.00 | 19.14
: Peak (AC 0 V) : : : : : :
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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Figure 1: Plot of the AC Power Line Conducted Emissions
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2) Operating at Medium Load

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission ., .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBuV) (dB) (dB) (dBpV) H
Quasi- N
0.15 nas (ACOV) 49.92 0.03 004 | 4999 | 66.00 | 16.01
0.16 Quasi- H 51.83 0.03 004 | 5190 | 6546 | 13.56
: Peak | (AC +120 V) : : : : : :
Quasi- H
0.19 beak | (ac 120y | 4996 0.03 004 | 5003 | 64.04 | 14.01
Quasi- N
0.34 nas (ACOV) 46.49 0.03 005 | 4657 | 5920 | 12.63
0.45 Quasi- N 4734 0.03 006 | 4743 | 5688 | 945
: Peak (AC 0 V) : : : : : :
073 Quasi- H 38.78 0.04 007 | 3889 | 56.00 | 17.11
: Peak | (AC +120 V) : : : : : :
1.61 Quasi- H 39.54 0.05 012 | 3972 | 56.00 | 16.28
: Peak | (AC +120 V) : : : : : :
2.25 Quasi- N 46.58 0.06 015 | 46.80 | 56.00 | 9.21
: Peak (AC O V) : : : : : :
375 Quasi- N 47.61 0.08 022 | 4792 | 5600 | 8.09
: Peak (AC 0 V) : : : : : :
6.02 Quasi- H 39.33 0.12 032 | 3976 | 60.00 | 2024
: Peak | (AC +120 V) : : : : : :
Quasi- N
9.46 nas (ACOV) 46.61 0.17 039 | 4747 | 60.00 | 12.83
29.72 Quasi- N 40.54 0.47 0.68 41.69 60.00 | 18.31
: Peak (AC 0 V) : : : : : :
Quasi- H
29.89 heak | (acHi20v) | T 0.51 068 | 3594 | 60.00 | 24.06

1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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Figure 2: Plot of the AC Power Line Conducted Emissions
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3) Operating at Min. Load

Measured values of the AC Power Line Conducted Emissions

Frequenc Hot/Neutral Measured | Correction| Cable | Emission Limit | Marain
(I?IIHz) y Mode (HIN) Value Factor Loss Level (dBuV) ( dg)
(dBuV) (dB) (dB) (dBpV) H
Quasi- H
0.16 hesk | (AC+120v) | 5379 0.03 004 | 5386 | 6546 | 11.60
Quasi- H
0.21 heak | (AC+120v) | 5037 0.03 004 | 5044 | 6321 | 12.76
Quasi- N
0.34 was (ACOV) 47.00 0.03 005 | 47.08 | 5920 | 12.12
0.49 Quasi- N 41.80 0.03 006 | 4189 | 5617 | 14.28
: Peak (AC O V) : : : : : :
0.82 Quasi- N 39.98 0.04 008 | 4010 | 56.00 | 15.90
: Peak (AC 0 V) ' : : : : :
1.16 Quasi- H 37.91 0.04 0.11 3806 | 56.00 | 17.94
: Peak | (AC +120V) : : : : : :
Quasi- H
2.71 henk | (AC+120v) | 3838 0.07 017 | 3862 | 56.00 | 17.38
Quasi- N
279 was (ACOV) 39.68 0.07 018 | 3993 | 56.00 | 16.07
7.67 Quasi- H 37.49 0.14 036 | 3799 | 60.00 | 22.01
: Peak | (AC +120 V) : : : : : :
9.71 Quasi- N 40.58 0.18 040 | 4115 | 60.00 | 18.85
: Peak (AC 0 V) ' : : : : :
1057 | Quasi- H 37.62 0.19 0.41 3822 | 60.00 | 21.78
: Peak | (AC +120 V) : : : : : :
Quasi- N
19.31 nias ACOV) 35.29 0.29 055 | 3643 | 60.00 | 23.87
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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Figure 3: Plot of the AC Power Line Conducted Emissions
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2. Mode 2
1) Operating at Max. Load

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission . .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBpV) (dB) (dB) | (dBuV) H
Quasi- H
017 Peak (AC +120 V) 51.73 0.03 0.04 51.80 64.96 13.16
Quasi- H
0.19 Peak (AC +120 V) 50.00 0.03 0.04 50.07 64.04 13.97
Quasi- N
0.36 Peak (AC O V) 45.01 0.03 0.05 45.09 58.73 13.64
039 | Quasi H 4361 0.04 005 | 4370 | 58.06 | 14.36
: Peak | (AC+120V) : : : : : :
Quasi- H
0.65 Peak (AC +120 V) 38.69 0.04 0.07 38.80 56.00 17.20
Quasi- N
0.92 Peak (AC O V) 38.62 0.04 0.09 38.75 56.00 17.25
117 Quasi- H 39.58 0.04 011 | 3973 | 56.00 | 16.27
: Peak | (AC +120V) : : : : : :
1.44 Quasi- N 38.96 0.05 012 | 3913 | 56.00 | 16.87
: Peak (AC 0 V) : : ' : ' :
35 Quasi- H 39.12 0.08 021 | 3941 | 56.00 | 16.59
’ Peak (AC +120V) ’ ’ ’ ’ ’ ’
Quasi- N
4.32 Peak (AC O V) 39.26 0.09 0.25 39.60 56.00 16.40
Quasi- H
9.48 Peak (AC +120 V) 38.68 0.17 0.39 39.24 60.00 20.76
Quasi- N
9.82 Peak (AC 0 V) 39.95 0.18 0.40 40.52 60.00 19.48
Quasi- N
29.86 Peak (AC O V) 34.44 0.48 0.68 35.60 60.00 24.40
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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Figure 4: Plot of the AC Power Line Conducted Emissions
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2) Operating at Medium Load

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission ., .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBuV) (dB) (dB) (dBuV) H
Quasi- H
0.16 heak | (AC+120v) | 5118 0.03 004 | 5125 | 6546 | 14.21
0.17 Quasi- N 53.71 0.03 004 | 5378 | 6496 | 11.18
: Peak (AC 0 V) : : : : : :
0.18 Quasi- H 51.02 0.03 004 | 5109 | 64.49 | 13.40
: Peak | (AC +120 V) : : : : : :
Quasi- H
0.22 heak | (AC+120v) | 4623 0.03 004 | 4630 | 6282 | 1652
Quasi- H
0.34 heak | (AC+120v) | 4326 0.03 005 | 4334 | 5920 | 15.86
Quasi- N
0.51 e (ACOV) 48.63 0.03 006 | 4872 | 5600 | 7.28
0.54 Quasi- H 40.83 0.04 006 | 4093 | 56.00 | 15.07
: Peak | (AC +120 V) : : : : : :
0.85 Quasi- N 48.17 0.04 009 | 4830 | 5600 | 7.71
: Peak (AC 0 V) : : : : : :
153 Quasi- N 47.74 0.05 012 | 4791 | 5600 | 8.09
: Peak (AC 0 V) : : : : : :
1.62 Quasi- H 41.34 0.05 012 | 4152 | 56.00 | 14.48
: Peak | (AC +120 V) ' ' ' : ' :
255 Quasi- N 48.59 0.07 017 | 4882 | 5600 | 7.18
: Peak (AC 0 V) : : : : : :
413 Quasi- H 4143 0.09 024 | 4176 | 56.00 | 14.24
: Peak | (AC +120 V) : : : : : :
Quasi- N
4.25 pias (ACOV) 48.39 0.09 025 | 4873 | 5600 | 7.27
Quasi- N
17.76 nas (ACOV) 48.61 0.27 054 | 4942 | 60.00 | 10.58
Quasi- H
2083 heak | (AC+120v) | 3347 0.51 068 | 3466 | 60.00 | 2534
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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Figure 5: Plot of the AC Power Line Conducted Emissions

HOT LINE
@ RBW 9 kH=z
MT 20 ms
Att 10 dB PREAMP OFF
aBuv [ 5o 1 MH=z 10 MH=z
}S(;fB*Q
oo

2 av

E
=
£
==
=

150 kH=z= 30 MH=z=

NEUTRAL LINE

@ RBW 9 kH=z
™MT 20 ms

Att 10 dB PREAMP OFF
asuv. 5o 1 MHz 10 MH=z
recle-o
-so
pAXE |
TEscle-a
2 AV
MAXH =5
a \}M\hlurﬂ\

= | =

= =

| /

—10

— =
-
=
—
f
— =

=

150 kH=z 30 MH=z

UCS-QP-20-03-80(Rev.0) Page 31/ 59



UCS Co., Ltd.
= Report Number: UCSFR-1302-001R3
.ucs.co. FCC ID : RUWMWC-T510T

3) Operating at Min. Load

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission . .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBpV) (dB) (dB) (dBpV) H
Quasi- H
0.15 Peak (AC +120 V) 55.11 0.03 0.04 55.18 66.00 10.82
Quasi- H
0.17 Peak (AC +120 V) 53.57 0.03 0.04 53.64 64.96 11.32
Quasi- H
0.21 Peak (AC +120 V) 50.16 0.03 0.04 50.23 63.21 12.97
Quasi- N
0.35 Peak (ACO V) 47.76 0.03 0.05 47.84 58.96 11.12
Quasi- N
0.81 Peak (ACO V) 38.37 0.04 0.08 38.49 56.00 17.51
Quasi- H
1.51 Peak (AC +120 V) 36.90 0.05 0.12 37.07 56.00 18.93
Quasi- N
2.67 Peak (AC O V) 37.81 0.07 0.17 38.05 56.00 17.95
Quasi- H
9.43 Peak (AC +120 V) 36.64 0.17 0.39 37.20 60.00 22.80
Quasi- N
9.87 Peak (ACO V) 38.79 0.18 0.40 39.37 60.00 20.63
Quasi- H
29.79 Peak (AC +120 V) 29.91 0.51 0.68 31.09 60.00 28.91

1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Lid.
Report Number: UCSFR-1302-001R3
www.ucs.co.kr

FCC ID : RUWMWC-T510T

Figure 6: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.

www.ucs.co.kr

Report Number: UCSFR-1302-001R3
FCC ID : RUWMWC-T510T

3. Mode 3
1) Operating at GSM 1900, < 1 % Battery status

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission ., .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBuV) (dB) (dB) | (dBuV) H
Quasi- H
0.16 Posk | (AC+120v) | 5665 0.03 0.04 56.72 65.46 | 8.74
0.2 Quasi- H 51.07 0.03 004 | 5114 | 6361 | 1247
: Peak | (AC +120 V) : : : : : :
Quasi- N
0.21 -~ (ACOV) 47.79 0.03 0.04 47.86 63.21 | 15.34
Quasi- H
0.43 Posk | (AC+120v) | 4424 0.04 0.06 44.33 57.25 | 12.92
Quasi- N
0.44 Dok (ACOV) 44.93 0.03 0.06 45.02 57.06 | 12.05
072 Quasi- H 41.96 0.04 007 | 4207 | 5600 | 13.93
: Peak | (AC +120 V) : : : : : :
Quasi- N
1.02 " (ACOV) 42.52 0.04 0.10 42.66 56.00 | 13.34
1.59 Quasi- H 42.81 0.05 012 | 4299 | 56.00 | 13.01
: Peak | (AC +120V) : : : : : :
Quasi- H
274 Posk | (AC+120v) | 4331 0.07 0.17 43.55 56.00 | 12.45
Quasi- N
276 Donk (ACOV) 43.68 0.07 0.18 43.93 56.00 | 12.07
8.82 Quasi- H 43.60 0.16 038 | 4414 | 6000 | 15.86
: Peak | (AC +120 V) : : : : : :
Quasi- N
10.59 Donk (ACOV) 43.12 0.19 0.41 43.72 60.00 | 16.28
29.83 Quasi- H 37.38 0.51 0.68 38.57 60.00 | 21.43
: Peak | (AC +120V) : : : : : :
Quasi- N
29.93 Denk (ACOV) 37.37 0.48 0.68 38.53 60.00 | 21.47
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Lid.
Report Number: UCSFR-1302-001R3
www.ucs.co.kr

FCC ID : RUWMWC-T510T

Figure 7: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.

www.ucs.co.kr

Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

2) Operating at GSM 1900, 50 % Battery status

Measured values of the AC Power Line Conducted Emissions

Frequency Mode Hot/Neutral Mec:;:} r:d CoFr;i::ct,i:n ?_igI: EmLi:‘sILclm Limit | Margin
(MHz) (HIN) dBLY) ae | ey | (@ | (@BeV) | (@B)
017 | Peont | (ac+izovy | 5300 003 | 004 | 5307 | 64.96 | 11.89
019 | st A o v | 5022 0.03 0.04 | 5029 | 64.04 | 13.75
034 | Qasr ( ACo v 46.76 0.03 0.05 | 4684 | 5920 | 12.36
0.5 Quast ( ACO v 44.46 003 | 006 | 4455 | 56.00 | 11.45
083 | et ( AC O v 44.34 0.04 | 008 | 4446 | 56.00 | 11.54
116 | G | ac 2oy | 4314 004 | 011 | 4329 | 56.00 | 12.71
182 | Qs A o v | 4104 0.06 013 | 4213 | 56.00 | 13.87
215 | Qs ( AC O v 44.10 0.06 015 | 4431 | 56.00 | 11.69
2.81 Quast (A o v | 4278 0.07 018 | 4301 | 56.00 | 12.99
34 | et ( AC O v 44.34 0.08 019 | 4461 | 56.00 | 11.39
513 | st A o v | 429 0.10 028 | 4331 | 60.00 | 16.69
943 | asr A o v | 429 0.17 039 | 4349 | 60.00 | 16.51
208 | Qe ( ACO v 34.82 0.48 0.68 | 3597 | 60.00 | 24.03
7. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Ltd.
e s et Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

Figure 8: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.
= Report Number: UCSFR-1302-001R3
.ucs.co. FCC ID : RUWMWC-T510T

3) Operating at WCDMA, < 1 % Battery status

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission . .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBpV) (dB) (dB) (dBpV) H
Quasi- H
0.15 Peak (AC +120 V) 54 .49 0.03 0.04 54 .56 66.00 11.44
Quasi- H
0.19 Peak (AC +120 V) 50.68 0.03 0.04 50.75 64.04 13.29
Quasi- H
0.23 Peak (AC +120 V) 44 .58 0.03 0.04 44 .65 62.45 17.80
Quasi- N
0.32 Peak (AC 0 V) 45.59 0.03 0.05 45.67 59.71 14.04
0.4 Quasi- H 4578 0.04 005 | 4587 | 57.85 | 11.98
’ Peak (AC +120V) ’ ’ ’ ’ ’ ’
Quasi- N
0.67 Peak (AC O V) 41.88 0.04 0.07 41.99 56.00 14.01
1.75 Quasi- H 4146 0.06 013 | 4165 | 56.00 | 14.36
' Peak (AC +120 V) : : : ) : )
Quasi- N
2.56 Peak (AC O V) 42.07 0.07 0.17 42.30 56.00 13.70
8.71 Quasi- H 42.62 0.16 038 | 4316 | 60.00 | 16.84
’ Peak (AC +120V) ’ ’ ’ ’ ’ ’
Quasi- N
9.83 Peak (ACO V) 42.98 0.18 0.40 43.55 60.00 16.45
Quasi- H
29.84 Peak (AC +120 V) 36.77 0.51 0.68 37.96 60.00 22.04
Quasi- N
29.934 Peak (AC 0 V) 37.63 0.48 0.68 38.79 60.00 21.21

1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Lid.
Report Number: UCSFR-1302-001R3
www.ucs.co.kr

FCC ID : RUWMWC-T510T

Figure 9: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.

www.ucs.co.kr

Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

4) Operating at WCDMA, 50 % Battery status

Measured values of the AC Power Line Conducted Emissions

Frequency Mode Hot/Neutral Mec:;:} r:d CoFr;i::ct,i:n ?_igI: EmLi:‘sILclm Limit | Margin
(MHz) (HIN) dBLY) ae | ey | (@ | (@BeV) | (@B)
015 | Powe | (Ac+i20v) | 5336 003 | 004 | 5343 | 66.00 | 1257
047 | st A o vy | 5303 0.03 004 | 5310 | 64.96 | 11.86
039 | st ( ACo v 45.76 0.03 0.05 | 4584 | 5806 | 12.22
0.51 Quast A o v | 42 0.04 0.06 | 4337 | 56.00 | 12.63
085 | st A S v | 4301 004 | 009 | 4314 | 5600 | 12.87
152 | Qs ( ACO v 43.22 0.05 012 | 4339 | 56.00 | 12.61
253 | st ( ACO v 43.48 0.07 0.16 | 4371 | 56.00 | 12.29
255 | st AC S v | 4368 0.07 017 | 4389 | 56.00 | 12.11
422 | Qe ( ACO v 43.49 0.09 024 | 4382 | 56.00 | 12.18
595 | Bt AC S v | 4281 0.11 031 | 4324 | 60.00 | 16.76
833 | A o v | 4304 0.15 037 | 4356 | 60.00 | 16.44
962 | st ( ACO v 43.22 0.17 039 | 4379 | 60.00 | 16.21
207 | Qe ( ACO v 34.54 0.47 068 | 3569 | 60.00 | 24.31
2093 | Quaek AC o v | 3533 0.51 068 | 3652 | 60.00 | 2348
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Lid.
Report Number: UCSFR-1302-001R3
www.ucs.co.kr

FCC ID : RUWMWC-T510T

Figure 10: Plot of the AC Power Line Conducted Emissions

HOT LINE
® RBW 9 kH=z
™MT 20 ms
Att 10 dB PREAMP OFF
dBuv 20 1 MH=z 10 MH=z
}SQ—B—Q
oo
F-B—-A
2 Av
MAXH

- j?
=

P
= -
—= |
k-l
<

=
_._\c
L%
’i\;:
— |
¥
-

e}

150 kH=z 30 MH=z

NEUTRAL LINE

® RBW 9 kHz
MT 20 ms

Att 10 dB PREAMP OFF

daBuv 1 MHz 10 MH=z

2 Aav
MAXH

-

|
W s HUW | T Ty
@\ I

| A
10 !

150 kH=z 30 MH=z

UCS-QP-20-03-80(Rev.0) Page 41/ 59



UCS Co., Ltd.

www.ucs.co.kr

Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

4. Mode 4
1) Operating at GSM 1900, < 1 % Battery status

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission ., .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBV) (dB) (dB) | (dBuV) H
Quasi- H
0.16 beak | (AC+120v) | 5841 0.03 004 | 5648 | 6546 | 898
Quasi- N
017 e (ACOV) 53.81 0.03 004 | 5388 | 64.96 | 11.08
0.19 Quasi- H 50.65 0.03 004 | 5072 | 64.04 | 13.32
: Peak | (AC +120 V) : : : : : :
Quasi- N
0.37 e (ACOV) 45.79 0.03 005 | 4587 | 5850 | 12.63
05 Quasi- N 4578 0.03 006 | 4587 | 56.00 | 10.13
: Peak (AC 0 V) : : : : : :
0.83 Quasi- N 44.66 0.04 008 | 4478 | 56.00 | 11.22
: Peak (AC 0 V) : : : : : :
15 Quasi- H 4453 0.05 012 | 4470 | 56.00 | 11.30
: Peak | (AC +120 V) : : : : : :
25 Quasi- N 44.37 0.07 016 | 4460 | 56.00 | 11.40
: Peak (AC 0 V) : : : : : :
283 Quasi- H 44.87 0.07 018 | 4512 | 56.00 | 10.88
: Peak | (AC +120 V) : : : : : :
Quasi- N
9.48 naas (ACOV) 44.34 017 039 | 4490 | 6000 | 15.10
Quasi- H
10.15 beak | (AC+120v) | 4394 0.18 040 | 4453 | 6000 | 1547
Quasi- N
29.96 e ACOV) 37.73 0.48 068 | 3889 | 6000 | 21.11
29.99 Quasi- H 38.16 0.51 0.68 39.35 60.00 | 20.65
: Peak | (AC +120 V) : : : : : :
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Lid.
Report Number: UCSFR-1302-001R3
www.ucs.co.kr

FCC ID : RUWMWC-T510T

Figure 11: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.
= Report Number: UCSFR-1302-001R3
.ucs.co. FCC ID : RUWMWC-T510T

2) Operating at GSM 1900, 50 % Battery status

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission ., .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBuV) (dB) (dB) (dBpV) H
Quasi- H
0.15 heak | (AC+120v) | 5540 0.03 004 | 5547 | 66.00 | 10.53
0.18 Quasi- N 5151 0.03 004 | 5158 | 64.49 | 12.91
: Peak (AC 0 V) : : : : : :
0.19 Quasi- H 5355 0.03 004 | 5362 | 64.04 | 1042
: Peak | (AC +120 V) : : : : : :
Quasi- H
0.51 heak | (AC+120v) | 4457 0.04 006 | 4467 | 5600 | 11.33
Quasi- N
0.52 na (ACOV) 46.70 0.03 006 | 4679 | 5600 | 9.21
0.86 Quasi- N 45.39 0.04 009 | 4552 | 56.00 | 1048
: Peak (AC 0 V) : : : : : :
1.2 Quasi- H 4545 0.04 0.11 4560 | 56.00 | 10.40
: Peak | (AC +120 V) : : : : : :
1.55 Quasi- N 45.13 0.05 012 | 4530 | 56.00 | 10.70
: Peak (AC O V) : : : : : :
258 Quasi- N 46.23 0.07 017 | 4646 | 56.00 | 954
: Peak (AC 0 V) : : : : : :
2.91 Quasi- H 45.69 0.07 018 | 4594 | 56.00 | 10.06
: Peak | (AC +120 V) ' : ' : ' :
Quasi- H
978 henk | (AC+120v) | 4507 0.18 040 | 4564 | 60.00 | 14.36
Quasi- N
9.81 nias (ACOV) 46.23 0.18 040 | 46.80 | 60.00 | 13.20
Quasi- H
26.78 heak | (ac 120y | 3896 0.45 065 | 4006 | 60.00 | 19.94

1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Ltd.
Report Number: UCSFR-1302-001R3

i a4 FCC ID : RUWMWC-T510T

Figure 12: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.

www.ucs.co.kr

Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

3) Operating at WCDMA, < 1 % Battery status

Measured values of the AC Power Line Conducted Emissions

Frequency Mode Hot/Neutral Mec:;:} r:d CoFr;i::ct,i:n ?_igI: EmLi:‘sILclm Limit | Margin
(MHz) (HIN) By, ae | ey | (@ | (@BeV) | (@B)
015 | st ( ACO v 51.98 0.03 0.04 | 5205 | 66.00 | 13.95
047 | st A o v | 5291 0.03 0.04 | 5298 | 64.96 | 11.98
053 | st ( ACo v 45.97 0.03 0.06 | 4606 | 56.00 | 9.94
088 | Pome | (ac+izovy | 4544 004 | 009 | 4557 | 56.00 | 10.43
123 | Qe | ac 2oy | 4578 004 | 011 | 4593 | 56.00 | 10.07
158 | Gam | ac 2oy | 4531 005 | 012 | 4548 | 56.00 | 10.52
368 | st ( ACO v 45.70 0.08 022 | 4600 | 56.00 | 10.00
474 | Qs AC S v | 4597 0.10 027 | 4633 | 56.00 | 9.67
1071 | R ( ACO v 45.29 0.19 042 | 4589 | 60.00 | 14.11
2660 | Quask ( AC v 37.96 0.42 0.65 | 39.03 | 60.00 | 20.97
2673 | sk A o v | 4050 0.44 0.65 | 41.60 | 60.00 | 18.40
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Ltd.
e s et Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

Figure 13: Plot of the AC Power Line Conducted Emissions
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UCS Co., Ltd.

www.ucs.co.kr

Report Number: UCSFR-1302-001R3

FCC ID : RUWMWC-T510T

4) Operating at WCDMA, 50 % Battery status

Measured values of the AC Power Line Conducted Emissions
Measured | Correction| Cable | Emission . .
Frtzlell:lezr)\cy Mode HOt(/HN;:‘:J)"aI Value Factor Loss Level (L-IBml\tl) M(ng)m
(dBpV) (dB) (dB) (dBpV) H
Quasi- H
0.17 Peak (AC +120 V) 57.85 0.03 0.04 57.92 64.96 7.04
Quasi- H
0.2 Peak (AC +120 V) 49.96 0.03 0.04 50.03 63.61 13.58
Quasi- H
0.26 Peak (AC +120 V) 45.98 0.03 0.04 46.06 61.43 15.38
Quasi- N
0.38 Peak (AC O V) 46.82 0.03 0.05 46.90 58.28 11.38
049 | Quask H 44.42 004 | 006 | 4452 | 56.17 | 11.65
’ Peak (AC +120V) ’ ’ ’ ’ ’ ’
Quasi- H
0.81 Peak (AC +120 V) 43.67 0.04 0.08 43.79 56.00 12.21
Quasi- N
0.82 Peak (AC 0 V) 43.65 0.04 0.08 43.77 56.00 12.23
147 | Quast N 44.43 005 | 012 | 4460 | 56.00 | 11.40
' Peak (AC 0 V) : : : : : '
277 Quasi- H 4450 0.07 018 | 4475 | 56.00 | 11.25
’ Peak (AC +120V) ’ ’ ’ ’ ’ ’
Quasi- N
2.78 Peak (AC 0 V) 44.88 0.07 0.18 4513 56.00 10.87
474 Quasi- N 44.16 0.10 027 | 4452 | 56.00 | 11.48
: Peak (AC 0 V) : : : : : :
10.27 Quasi- H 44.06 0.18 0.41 4465 | 60.00 | 15.35
: Peak | (AC +120V) : : : : : :
Quasi- N
10.29 Peak (AC O V) 44.00 0.18 0.41 44 .59 60.00 15.41
Quasi- H
29.73 Peak (AC +120 V) 37.48 0.50 0.68 38.66 60.00 21.34
1. Margin (dB) = Limit — Emission Level
2. Emission Level = Measured Value + CF + CL
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UCS Co., Lid.
Report Number: UCSFR-1302-001R3
www.ucs.co.kr

FCC ID : RUWMWC-T510T

Figure 14: Plot of the AC Power Line Conducted Emissions
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7. TEST EQUIPMENT USED FOR TEST

Used —_n Serial e o Next Cal.
. Description | Manufacturer | Model Name Specifications
equipment Number Data
MICROWAVE
0 FREQUENCY ANRITSU MF2414B 6200003197 10 Hz ~ 26.5GHz 2013-09-26
COUNTER
EPM-P SERIES .
0 POWER METER Agilent E4416A GB38272722  |1CH,(100-240)Vac|  2013-09-28
. MAX.23dBm,
O Power Sensor Agilent 8481A US41030240 AVG. 18GHz 2013-09-28
O Modulation HP 8901B 3028A02980 | 150kHz ~1.3GHz |  2013-10-04
Analyzer
0O Audio Analyzer HP 89038 3729A17164 20Hz~100 kHz 2013-09-26
O Attenuator Weinschel 41-6-12 21644 6dB, 10W 2013-10-04
O Attenuator Weinschel 41-10-12 13218 10dB, 10W 2013-10-04
O Dual Directional HP 778D 15923 20dB Coupler 2013-09-26
Coupler
0 Dual Directional AGILENT 11691D 1212A01281 18GHz, 20dB 2014-02-21
Coupler
TESCOM CO. (100-240)Vac
0O BT SIMULATOR 1D TC-3000A 3000A4C0158 50/60Hz, 40W 2013-09-27
O Power Divider H.P 116368 07317 DC-26.5GHz 2013-09-28
0O Power Divider H.P 11636B 07412 DC-26.5GHz 2013-09-28
- Testreceiver | [OHDSSCHW ESPI3 101171 9kHz ~3GHz 2013-08-10
™ BI-LOG ANT SCHWARZBECK VULB9163 398 30MHz ~1 GHz 2014-09-12
m Loop Antenna EMCO 6502 9801-3191 9kHz ~30MHz 2014-02-02
O Horn antenna Schwarzbeck BBHA 9120D 769 1GHz ~ 18GHz 2013-12-06
O Horn antenna Schwarzbeck BBHA 9120D 768 1GHz ~ 18GHz 2013-12-06
Spectrum ROHDE&SCHW 9kHz ~
m Analyzer ARZ FSPI3 100640 13.6GHz 2014-01-07
0O Amplifier TESTEK TK-PA1 110013 16%HHZZ~ 2013-09-26
m LISN Schwarzbeck NSLK 8127 8127518 30 MHz 2013-09-28
DC Power o0da-01-0923-
O Supply ODA Tech OPE-505S 03430 1CH, 50V, 5A -
. 5KVA, OUTPUT:
[} Slidacs Daekwang - - AC: (0~300) V -
DC Power 0800109600111
O Supply Maynuo M8811 03046 30V, 5A 2013-08-25
- Dighal Mutl FLUKE 8842A 5126272 1000V, 2 A 2013-08-07
0O Continuous - - - MAX 9990h 2013-03-12
operation tester
O Vibration Tester Gana GNV-500 - (0~60)Hz/50kg 2013-09-27
HUMIDITY (-40~120)°C,
0 CHAMBER BUM JIN Eng. - - 95%R H. 2013-09-13
O Drop Tester JUNG JIN Eng. - - (0~120)cm -
Wireless
m Communications Agilent E5515C GB4223D736 | INPUTMAX.5W |  2013-11-12
Test Set
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8. SETUP PHOTOS

8.1. Radiation emission test setup
8.1.1. Mode 1(below 30 MHz)
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8.1.2. Mode 2 (below 30 MHz)
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8.1.3. Mode 3 (below 30 MHz)
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8.1.4. Mode 4 (below 30 MHz)
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8.2Conducted Emissions
8.2.1. Mode 1
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8.2.2. Mode 2
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8.2.3. Mode 3
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8.2.4. Mode 4
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9. EUT Photographs

9.1 Front view

9.2 Back view
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