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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+,
NFC and WPT

MODEL NUMBER: SM-G980F/DS, SM-G980F

SERIAL NUMBER: R3CMAOBVGQV (CONDUCTED)
R3CMAOD84RA (RADIATED);

R38MBOAHJRL (Spot Check)

DATE TESTED: OCT 31, 2019 — NOV 09, 2019 (Original)
NOV 21, 2019 (Spot Check)

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
Junwhan Lee Sangyun Kim
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4789247752-E9V1
FCC ID: ASLSMG980F

DATE: JAN 07, 2020

1.1.

INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMG981B DXX ANT+(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2.

DIFFERENCE

The FCC ID: A3LSMG980F shares the same enclosure and circuit board as FCC ID:
A3LSMG981B. The ANT+ antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMG981B remains representative of FCC ID: ABLSMG980F. The test data of FCC ID:

A3LSMG981B being submitted for this application to cover ANT+ features.

1.3.

SPOT CHECK VERIFICATION DATA
(Worst case of the radiated spurious and band edge emissions)

Mode

Test Item

Frequency

Test Limit

Original model

Spot check model

SM-G981B/DS

SM-G980F/DS

FCC ID : A3LSMN981B

FCC ID : A3LSMN980F

Deviation Remark

ANT+

Fundamental

2480

114 dBuV/m

99.19 dBuV/m

99.76 dBuV/m

0.57 dB

Band Edge

2402

74 dBuV/m

57.96 dBuV/m

54.18 dBuV/m

-3.78 dB

RSE

2480_4nd

74 dBuV/m

49.99 dBuV/m

49.52 dBuV/m

-0.47 dB

Comparison of two models, upper deviation is within 3dB range and all test results are under

FCC Technical Limits.
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REPORT NO: 4789247752-E9V1

FCC ID: ASLSMG980F

DATE: JAN 07, 2020

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
PCE AsLsmcos1s | OHgnal i y789530288-E2 Test 4789247752-E2 Al

Grant Report
4789230288-E3 Test 4789247752-E3 Al
(802.11b/g/n) Report (802.11b/g/n)
Original 4789230288-E4 Test 4789247752-E4
DTS A3LSMG981B Grant (802.11ax) Report (802.11ax) Al
4789230288-E5 Test 4789247752-E5 Al
Bluetooth LE Report Bluetooth LE
Original 4789230288-E6 Test 4789247752-E6
DSS A3LSMGI81B Grant (Bluetooth) Report (Bluetooth) Al
4789230288-E7 Test 4789247752-E7 Al
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMG981B Grant 4789230288-E8 Test 4789247752-E8 Al
(802.11ax) Report (802.11ax)
4789230288-E9 Test 4789247752-E9 Al
Original (ANT+) Report (ANT+)
DXX A3LSMG981B Grant 4789230288-E10 Test 4789247752-E10 Al
(NFC) Report (NFC)
Original 4789230288-E11 Test 4789247752-E11
DCD A3LSMG981B Grant (WPT) Report (WPT) All

For this application the data reuse is summarized below for each equipment class:

Equipment

Reference FCC

Application

Class ID (Parent) Type Test ltem Data Re-used
PCE A3LSMGO81B Oé'f’;g?' WWAN All except SAR (full test), HAC (full test)
BLE Al
Original
DTS A3LSMG981B Grant | WLAN All except SAR (full test), HAC (full test)
WLAN 802.11ax | All except HAC (full test)
DSS A3LSMGO81B oé'?;ﬂf' BT All except SAR (full test)
Original WLAN All except SAR (full test), HAC (full test)
NI A3LSMGO81B Gﬁam
WLAN 802.11ax | All except HAC (full test)
Original ANT+ Al
DXX A3LSMG981B Grgam
NFC Al
DCD A3LSMG981B Oé'?;}f' WPT All except RF exposure
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REPORT NO: 4789247752-E9V1 DATE: JAN 07, 2020
FCC ID: ASLSMG980F

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

PwbhE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
<] Chamber 1
[ ] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at http://www.iasonline.org/wp-content/uploads/2017/05/TL-637.pdf.
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REPORT NO: 4789247752-E9V1 DATE: JAN 07, 2020
FCC ID: ASLSMG980F

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
4.4, DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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FCC ID: ASLSMG980F

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+, NFC and
WPT. This test report addresses the ANT+ operational mode.

This report covers the Samsung models SM-G980F/DS and SM-G980F.

These models are identical in hardware except SM-G980F has single SIM tray.
With some pre-scan, model SM-G980F/DS was set for spot check test.

5.2. MAXIMUM E-FIELD STRENGTH

The ANT+ mode has maximum output fundamental field strength as follows:

Frequency Range Mode Peak E-field Strength | Avg E-field Strength Distance
[MHz] [dBuV/m] [dBuV/m] [m]
2402 - 2480 ANT + 99.19 68.53 3.00
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -3.8 dBi

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Note : All radiated and power line conducted tests were performed attached with travel adapter
for the worst case condition mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M5WSB411SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP

The EUT is set to continuously transmit in ANT + test mode.
Test software in hidden menu exercised the EUT to enable ANT+ mode.
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DATE: JAN 07, 2020

SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)
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SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)
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FCC ID: ASLSMG980F

DATE: JAN 07, 2020

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model S/N New Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
Preamplifier, 1000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-20
Spectrum Analyzer, 43.5 GHz R&S FSwW43 104089 08-06-20
Average Power Sensor Agilent/HP U2000 MY54270007 08-09-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7004-10 2 08-06-20
Attenuator PASTERNACK PE7087-10 A009 08-08-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receive, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
Antenna, Loop, 9kHz-30MHz

Description Manufacturer Model Version

Radiated software UL UL EMC Ver 9.5

AC Line Conducted software UL UL EMC Ver 9.5
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FCC ID: ASLSMG980F

7. LIMITS AND RESULTS

7.1. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the
99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum
analyzer internal 99% bandwidth function is utilized.

RESULTS
Frequency 99% Bandwidth | 20 dB Bandwidth
Channel

[MHZz] [kHZz] [kHZz]

Low 2402 1007.8 1033.0
Mid 2441 1009.0 1033.0
High 2480 1009.2 1034.0
Worst 1009.2 1034.0
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DATE: JAN 07, 2020

99% BANDWIDTH PLOTS

LOW CHANNEL

Center Freq: 2.402000000 GHz
—». Trig: FreeRun Avg|Hold: 1001100
#Atten: 30 dB

Keysight Spectrum Analyzer - Occupied BW =
RL 09:53:20 PMOct 31, 2019
Radio Std: None

#FGain:Low Radio Device: BTS

Ref 20.00 dBm

]
MY

Center 2.402 GHz

#Res BW 20 kHz #VBW 62 kHz

Total Power 14.2 dBm

Occupied Bandwidth

1.0078 MHz
-7.337 kHz OBW Power
1.033 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

el sTATUS

MID CHANNEL

Keysight Spectrum Analyzer - Occupied BW =
AL 09:54:02 PMOct 31, 2019
Radio Std: None

Center Freq: 2.441000000 GHz
—». Trig: FreeRun Avg|Hold: 1001100

#AFGain:Low #Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.441 GHz

#Res BW 20 kHz #VBW 62 kHz

Total Power 11.8 dBm

Occupied Bandwidth
1.0090 MHz
-14.285 kHz OBW Power
1.033 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

MSG

HIGH CHANNEL

Center Freq: 2.480000000 GHz
Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB

09:54:47 PMOct 31, 2019
Radio Std: None

Keysight Spectrum Analyzer - Occupied BW
RL R

#IFGain:Low Radio Device: BTS

Ref 20.00 dBm

Center 2.48 GHz

#Res BW 20 kHz #VBW 62 kHz

Total Power 13.6 dBm

Occupied Bandwidth
1.0092 MHz

-22.192 kHz OBW Power
1.034 MHz x dB

99.00 %
-20.00 dB

Transmit Freq Error
x dB Bandwidth

MsG
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FCC ID: ASLSMG980F

7.2 TRANSMITTER RADIATED EMISSIONS

TEST PROCEDURE
ANSI C63.10: 2013

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The antenna to EUT distance is 3 meters. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements.

Pre-scans to detect harmonic and spurious emissions, the resolution bandwidth is set to 1 MHz;
the video bandwidth is set to 30 KHz for peak measurements.

LIMIT
FCC 8§15.249

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—
24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fundamental Field strength of fundamental Field strength of harmonics
frequency (millivolts/meter) (microvolts/meter)
902-928 MHz 50 500
2400-2483.5 MHz 50 500
5725-5875 MHz 50 500
24.0-24.25 GHz 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 8 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.

Page 15 of 40

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789247752-E9V1 DATE: JAN 07, 2020
FCC ID: ASLSMG980F

FCC 815.205 and §15.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHZz) Limits (uV/m) Measurement Distance (m)

0.009 — 0.490 2400/ F (kHz) 300
0.490 - 1.705 24000/ F (kHz) 30
1.705-30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 — 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted
under other sections of this part, e.g. 88 15.231 and 15.241.

Note : Emission was pre-scanned from 9KHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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RESULTS

7.2.1. DUTY CYCLE

I Keysight Spectrum Anabzer - Swept SA

RL E ENSE [N 09:51:24 PM
Trig Delay12.80 ms BAvg Type: RMS T

Trig: RF Burst

Atten: 40 dB

AMkr2 7.810 ms

B/div  Ref 30.00 dBm 0.07 dB
]

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (20001 pts)

Duration Time]

I Keysight Spectrum Analyzer - Swept SA
RL L

i .T.rig.DeIay{w 3ps BAvg Type: RMS
PNO: Fast ~—  11g: RF Burst
IF Gain:Low #Atten: 30 dB
AMkr2 225.5 ps
odiidiv - Ref 20.00 dBm 0.18 dB
q

a1 241

4 USSP SO S SRS U RS B Y

Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 300.0 ps (20001 pts)
sc

Duty Cycle Factor = 20log(number of signal x Transmission time /100)

= 20log(13 x 0.2255/100) = - 30.66 dB

Page 17 of 40

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789247752-E9V1 DATE: JAN 07, 2020
FCC ID: ASLSMG980F

7.2.2. FUNDAMENTAL FIELD STRENGTH LEVEL

LOW CHANNEL, HORIZONTAL

UL SUMON Lok Chamber 1 2819 MNov 7 22:37:41

17

Restrictsd Bandedge

i ‘ Project Number: 4789230288
115 Cli .5 -
Client:Somsung
Config:EUT / AC adopter
Mode :ANT+_FUND_H_Z4B2
Tested by: 20882

zonto |
| @
=1 o

CdBul/m) Hor

- | | | —

45

2.31 T0.5MHz ) ) 2.415

Frequency (GHz2

Range (GHz) REW/UEN Ref/éttn  Det/Avg Hode Swesp Ptz $Sups/Mode  Fosition
1:2.31-2.415 NGB/ 112/5  PESK/LogPur-Uidss FeseoCfutol SBB1 WX 325 dege 123 ¢

Trace Markers

F Meter Corrected Azimuth Height
Marker reg‘:'ency Reading Det 3117_00168717 10dB_ATT[dB] Reading sm” €1 Polarity
(GH2) (dBuv) (@Buvim) | (Peo®) (em)
1 2.40207 91.84 Pk 31.7 -25.4 98.14 325 123 H
Pk - Peak detector

* | Peak reading Limit Margin
(dBuVv/m) | (@Buv/im)| (dB)
98.14 114 15.86

** For marker 1 used the following method to do averaging:
DCCF = -30.66

Corrected AV reading = Peak Reading + DCCF
= 9814 + -3066 = 67.48 dBu/Vm AVG Limit: 94 dBu/Vm, Margin 26.52 dB]
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LOW CHANNEL, VERTICAL

125 UL SUWON Leb Chaomber 1 2819 Nov 7 22.:54:85
Restricted Bandedge
s oL oy 75230200
Conf g‘ELIT / BC adapter
Mode :ANT+ FUND U 2482
185) Tested by:2B882
as DR S
a
£ 85
¢
= 75
ﬂ:g; 65
z
55 ! | |
A o b Ao AN b POTFRPE NRPRTL SYPETTPIPCO Ry i o :.‘T-y‘:.‘-..-‘ Uty
45 ; ; HI
35
2.31 18.5MHz/ 2.4158
Frequency [(GHz)
Range (GHz) F.H-I-'UEN Ref/éttn  Det/Avg Mode § Swesp Ptz $Smpe/Mode  Fosition .
Trace Markers
Meter Corrected . .
Marker Fr‘(’g‘:‘;’)‘cy Reading | Det 3117_00168717 10dB_ATT[dB] Reading ?gg“‘st)h 'J'(i'rg;“ Polarity
(dBuv) (dBuV/m) 9
1 2.40214 87.02 Pk 31.7 -25.4 93.32 222 399 Vv
Pk - Peak detector
* | Peak reading Limit Margin
(dBuV/m) (dBuV/m) (dB)
93.32 114 20.68

** For marker 1 used the following method to do averaging:

DCCF = -30.66

Corrected AV reading = Peak Reading + DCCF

= 9332 + -30.66 = 62.66 dBu/Vm AVG Limit: 94 dBu/Vm, Margin 31.34 dB]
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DATE: JAN 07, 2020

MID CHANNEL, HORIZONTAL

|25 UL SUWON Leb Chaomber 1 ) 2819 Nov 8 @B @8 29
Fundamontaol
ns ot onser 47esza0200
Config:EUT / AC adapter
Mode (ANT+ FUND H_ 2441
185 Tested by 28882
1
- A
9 i
2 a5 ||
5 7 | \
£ s I
: I
s - ! -
45
2.2 : TBMHz /7 Z.5
Frequency (GHzJ
Ronge (GHz) RE/UBN Ref/ittn  Det/fvg Mode Suesp Ptz $Swps/K Position
1:20.4-2.5 THI-6dB1 /34 15 FERK/LogPur-Uideo  35msecChuto) 8881 HAiH 342 degs 123 o
Trace Markers
Meter Corrected . .
Marker Fr‘(’g‘:‘;’)‘cy Reading | Det 3117_00168717 10dB_ATT[dB] Reading ?gg“‘st)h 'J'(i:g;“ Polarity
(dBuv) (dBuV/m) 9
1 2.44085 92.37 Pk 31.8 -25.4 98.77 342 123 H
Pk - Peak detector
* | Peak reading Limit Margin
(@Buv/m) | (dBuv/im)| (dB)
98.77 114 15.23

** For marker 1 used the following method to do averaging:
DCCF = -30.66

Corrected AV reading = Peak Reading + DCCF
= 098.77 + -30.66 =
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MID CHANNEL, VERTICAL

| 25 UL SUWON Lok Chamber | 2819 Nov 7 23:42:18
25 ———————
Fundomental
. Pro ject Number 4789230288
15 T Client: Somsung
Canfig:EUT / AC adopter
o Mode ANT+_FUND_U_2441
185 Tested by:2B882
1
=)
T OO OO O S OUSSOON . SNSO O
5 8%
v
T
o .
- 5
a b5
z
55
B eerereeureees et e e e
35
2.4 2.5
Frequency (GHz)
Fange (6Ho) REUABU faf/Attn  Dat/Avg fods Secep Fte Sups/thds  FPosition

Trace Markers

Frequency Metgr Corregted Azimuth Height )
Marker (GH2) Reading Det 3117_00168717 10dB_ATT[dB] Reading (Degs) cm) Polarity
(dBuV) (dBuV/m)
1 2.44111 92.43 Pk 31.8 -25.4 98.83 144 390 \%

Pk - Peak detector

* | Peakreading Limit Margin
(dBuVim) (dBuV/m) (dB)
98.83 114 15.17

** For marker 1 used the following method to do averaging:

DCCF = -30.66

Corrected AV reading = Peak Reading + DCCF

= 9883 + -30.66 = 68.17 dBu/Vm AVG Limit: 94 dBu/Vm, Margin 25.83 dB]
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HIGH CHANNEL, HORIZONTAL

UL SUMON Lok Chamber 1 2819 Nowv 7 23:87:23
i Restricted Bandedge

12

Froject Number 4789230288

115 Trmmmmm————————————1 Client:Semsung
H Conf EUT / AC adopter
Mode : ANT+_FUND_H_24808
185 Tested by:2H882

rizontal
0
%]
—_——

5 75 1
| |
5 B85

@ |
2

2,48 : T8 3MHz/ 2563
Frequency (GHz2

Range (GHz) REW/UBY Ref/éttn  Dat/Avg Hode Sweep Ptz 1Sups/Mode FPosition
1:2.46-2.563 IH-6dBI/3H 112/5 FERK/LogPur-Uideo  3SmcecCfuto) 8831 MAXH 341 degs 117 of

Trace Markers

Frequency Metgr Corre(?ted Azimuth Height .
Marker (GH2) Reading Det 3117_00168717 10dB_ATTI[dB] Reading (Degs) (cm) Polarity
(dBuV) (dBuV/m)
1 2.48012 92.69 Pk 31.9 -25.4 99.19 341 117 H

Pk - Peak detector

* | Peakreading Limit Margin
(dBuV/im) (dBuV/im) (dB)
99.19 114 14.81

** For marker 1 used the following method to do averaging:
DCCF = -30.66

Corrected AV reading = Peak Reading + DCCF
= 9919 + -30.66 = 6853 dBu/Vm AVG Limit: 94 dBu/Vm, Margin 25.47 dB]

Page 22 of 40

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.




REPORT NO: 4789247752-E9V1 DATE: JAN 07, 2020
FCC ID: ASLSMG980F

HIGH CHANNEL, VERTICAL

;o5 SUUON Lab Chamber f 2819 Nov 7 23:27:43
25 e
Restricted Bondedge
= Project Number 4789230288
L Client:Semsung
Canfig EUT / AC adopter
Mode : ANT+_FUND_U_2480
185 Tested by: 20882
95 ; .................
5 g5
¥
il
= 75
é 65
=
_5 ..................
35
2.46 2.563
Freguency [GHz)
Fange (G2 R Raf/Attn Det/fvg Hode Semop Pt=  fups/fode FPosition
Trace Markers
Meter Corrected . .
Fi X . A th Height .
Marker r?gl:'ezr;cy Reading Det 3117_00168717 10dB_ATT[dB] Reading (Szui_) (i:g) Polarity
(dBuv) (dBuV/m) i
1 2.48012 87.6 Pk 31.9 -25.4 94.1 142 367 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector

* | Peak reading Limit Margin
(dBuVim) (dBuv/m) (dB)
94.1 114 19.9

** For marker 1 used the following method to do averaging:
DCCF = -30.66

Corrected AV reading = Peak Reading + DCCF
= 941 + -30.66 = 63.44 dBu/Vm AVG Limit: 94 dBu/Vm, Margin 30.56 dB]
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7.2.3. TRANSMITTER BAND EDGES

AUTHORIZED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUWON Lok Chamber 1 2818 Nowv 7 22:37:41
2

Restricted Bondedge

i i ‘ Project Number: 4789230288
115 Cliont:s
en .,_ansuﬂg
Config:EUT / AC adopter
o Maode :ANT+_BE_H_2Z4B2
185 i ; ; Tested by: 28882

ontaol

CdBul/m) Hor

2.3l 18.5MHz/ ’ i 2.415

Frequency (GHz2

Fonge (GF) REUEY Raf/Atin  Dat/Avg fodz ) Ptz fap/thde  Fosition
1:2.31-2.415 NGB/ 112/5  PESK/LogPur-Uidss FeseoCfutol SBB1 WX 325 dege 123 ¢

HORIZONTAL DATA
Trace Markers

Meter Corrected
Marker F’eg:emy Reading Det 3117_00168717 10dB_ATT[dB] Reading Ps;‘k\'/‘/'m" PK ’:g’g'" Asm“‘h Height Polarity
(GH2) P i (dBuvim) (@) (egs) | (em)
1 24 51.76 Pk 317 255 57.96 74 -16.04 325 123 H
2 2.39439 452 Pk 317 254 515 74 225 325 123 H

Pk - Peak detector

* For marker 1 used the following method to do averaging:

DCCF=-30.66 /| PeakReading= 57.96 dBu/Vm

Corrected AV reading = Peak Reading + DCCF

= 57.96 + -30.66 = 27.3 dBu/Vm AVG Limit: 54 dBu/Vm, Margin  26.7 dB]

* For marker 2 used the following method to do averaging:

DCCF =-30.66 / Peak Reading = 51.5 dBu/Vm

Corrected AV reading = Peak Reading + DCCF

= 515 + -30.66 = 20.84 dBu/Vm AVG Limit: 54 dBu/Vm, Margin 33.16 dB]
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VERTICAL PEAK AND AVERAGE PLOT

125 UL SUWON Lok Chamber 1 2819 Nov 7 22:54:85
z
: : Restricted Bandsdge
s FF‘DJECZ Number : 4789230288
- Client:Samsung
Config:EUT / AC adapter
o i Mode :ANT+_BE_U_24082

185 ; i : Tested by:2BEBZ

a5
E e
-
©
o
= 75
5
2 65
: |

55 ; = [ i

““L,L., NE L TTRTNn PP T P kbbb L ..Ju_’ﬁ‘_ui b anllwru.a.h‘\$“wn ” v AIJU n‘:rvvrmn-‘ll %WW

45 : e

35

2.31 ' ' T8 SHz7 : ' Z.415

Frequency (GHz)

Fange (GHz) BB Ref/httn

Tet/fivg Mode Sop Pte Toapoifiode Fasition

VERTICAL DATA
Trace Markers

Meter Corrected - . . .
Marker F“(*g:en)cy Reading Det 3117_00168717 10dB_ATT[dB] Reading Tjgk\b'r':;‘ PK (';"g)'g'" /?S': “s')h H(‘Z'rg';‘ Polarity
2 (dBuv) (dBuV/m) ! 9
1 2.4 42.68 Pk 317 -25.5 48.88 74 -25.12 222 399 \%
2 2.39287 454 Pk 317 254 517 74 223 222 399 v

Pk - Peak detector

* For marker 1 used the following method to do averaging:
DCCF=-30.66 | PeakReading= 48.88 dBu/Vm

Corrected AV reading = Peak Reading + DCCF
= 48.88 + -30.66 = 18.22 dBu/Vm AVG Limit: 54 dBu/Vm, Margin 35.78 dB]

* For marker 2 used the following method to do averaging:
DCCF=-30.66 /| PeakReading = 51.7 dBu/Vm

Corrected AV reading = Peak Reading + DCCF
= 51.7 + -30.66 = 21.04 dBu/Vm AVG Limit: 54 dBu/Vm, Margin 32.96 dB]
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| 25 UL SUWON Lok Chamber 1 2813 Nov 7 23:07:23
25 e —— -
Restricted Bandedge
. i | i i Project Number 4789230288
15 T Client: Somsun
Canfig EUT / AC adopter
- Mode | ANT+_BE_H_2488
185 i ; i Tested by:2B882
i
95 f
|
- |
3
S 85
R l
n
a
= ‘ ‘ ; ; :
:j 55 i H S . S L. OSSP PR O
@ |
B i
L .
45 H
T
35
2.46 18, 3MHz/ 2.563
Freguency (GHz
Range (GHz) REW/UBY Ref/éttn  Dat/Avg Hode Sweep Ftz  #Sups/Mode  Position
1:2.46-2.563 IH-6dBI/3H 112/5 FERK/LogPur-Uideo  3SmcecCfuto) 8831 MAXH 341 degs 117 of

HORIZONTAL DATA
Trace Markers

Meter Corrected

Frequency " Peak Limit PK Margin Azimuth Height .
Marker Reading Det 3117_00168717 10dB_ATT([dB] Reading Polarity
(GHz) (dBuv) (dBuv/m) (dBuv/m) (dB) (Degs) (cm)
1 *2.48351 41.44 Pk 31.9 -25.2 48.14 74 -25.86 341 117 H
2 2.54168 45.48 Pk 32 -25.1 52.38 74 -21.62 341 117 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

* For marker 1 used the following method to do averaging:

DCCF=-30.66 /| PeakReading= 48.14 dBu/Vm

Corrected AV reading = Peak Reading + DCCF

= 48.14 + -30.66 = 17.48 dBu/Vm AVG Limit:54 dBu/Vm, Margin 36.52 dB]

* For marker 2 used the following method to do averaging:

DCCF=-30.66 |/ PeakReading= 52.38 dBu/Vm

Corrected AV reading = Peak Reading + DCCF

= 5238 + -30.66 = 21.72 dBu/Vm AVG Limit: 54 dBu/Vm, Margin 32.28 dB]
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VERTICAL PEAK AND AVERAGE PLOT

.‘,\I__JL SUWON Lok Chamber 1 2819 Nowv 7 23:27:43
25
Restricted Bandsdge
s Pro ject Number 4789230288
- Client:Somsung
Config:EUT / AC adopter
o Mode (ANT+_BE_L_2488
185 Tested by:2B882
a5
;j L PO 00, OO sSSP OSSOSO
-
o
o -
=1 75
5
2 65)
z [
= |
55 e o e

et e e Lbuwumummmmmmfwmmmwmmw*mmm»

45

n
I
[
a8}
(&)
o

[}

Frequency (GHz)

Fiange (GRD) REW/UBD Ref/Attn  Dat/fwg Hods Smer Ftz fupe/fode  Fosition

VERTICAL DATA
Trace Markers

Meter Corrected

Frequency N N Peak Limit PK Margin Azimuth Height .
Marker Reading Det 3117_00168717 10dB_ATT[dB] Reading Polarity
(GHz) (dBuv) (dBuv/m) (dBuv/m) (dB) (Degs) (cm)
1 *2.48351 42.31 Pk 31.9 -25.2 49.01 74 -24.99 142 367 \
2 2.51192 4551 Pk 32 -25.2 52.31 74 -21.69 142 367 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector

* For marker 1 used the following method to do averaging:

DCCF=-30.66 | PeakReading= 49.01 dBu/Vm

Corrected AV reading = Peak Reading + DCCF

= 49.01 + -30.66 = 18.35 dBu/Vm AVG Limit: 54 dBu/Vm, Margin 35.65 dB]

* For marker 2 used the following method to do averaging:

DCCF=-30.66 | PeakReading= 52.31 dBu/Vm

Corrected AV reading = Peak Reading + DCCF

= 5231 + -30.66 = 21.65 dBu/Vm AVG Limit: 54 dBu/Vm, Margin 32.35 dB]
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DATE: JAN 07, 2020

7.2.4. HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

|1 gUL_SUMON Lab Chember | 2819 Nov 8 B1:22:55
€
Rodicted Emissions 3-Meters
190 Project Number: 4783238288
: Client:Samsung
Config!EUT / AC adopter
Mode : ANT+_HARM_2482
EL] Tested by:28882
e e —
T
i 2RSSR PRSP SN ST ORNOP SRS UPRE SOOI SOPNSRURE SSPUUR: SOOI STRORE ST
a
i
«
IU EB SOOI PSRISUUNNUORYUIRRRIIIROPN INSSNIEPOON SNNSOPUSIESRIUIIN SUSPSURRSRIIRIPUORRI WNIIPOYIIII ROPOSNERRIIE NUSPUUURRRII SPOUPRRINE YNNI SRS OPOUU OO SO SRPOOORY
-~ Avg Limit (dBul/m2
£
B S S
3
3 Y -
‘QM “W
1
kAN -
38} :
28
I - - S 1~ R L
Frequency (GHz)
Ronge (GFz) [EE Fef/Attn  Det/fvg Mode Soen Fts  fwpsfode  Fosition fiarae (GHz) e Rei/fitn Db/ fvg Mode Sucep Fla  Fospa/Mode  Position
1:4=3 1M(-6dB) /38K 12/18 PEAK/LogPur-Vi dex ffmsec(futa) 6MA1  MAXH B-3Bdegs 158 | 3:3-18 IMC-6dB)/38k 6778 PEAK/LogPur-Video  58fmseclAuta) 16k MAKH B-3EBdegn 258 ©
|1 gUL_SUMON Lab Chember | 2819 Nov 8 B1:22:55
€ g
Rodicted Emissions 3-Meters
190 Project Number: 4783238288
: Client:Samsung
Config!EUT / AC adopter
Mode : ANT+_HARM_2482
EL] Tested by:28882
{0 IO O O S S
i 78
5
T
i
=4 EB SOOI PSRISUUNNUPRYSIRRRIIIROPN INSSNIRPOIR SNNPPUSEERISUIN SUPPSURRSRISRIPRORRI WNIPOYUINI ROPOSNERRIIE NUSPUUURRRRI SPOUPNE YRS SN OOUINOOO SNSRI RRPOOOR
= Avg Limit (dBul/m)
3
T e S et e
@
%
| 6
4 : . 4
a 5 4 -
= @
B
38 ;
28
| - - T T T ¢ — 8
Frequency (GHz)
Ronge (GFz) [EEE Fef/Attn  Det/fvg Mode Soen Fts  fwpsfode  Fosition fiarae (GHz) EE Rei/fitn Db/ fvg Mode Sucep Fla  Fospa/Mode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

Page 28 of 40

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



REPORT NO: 4789247752-E9V1 DATE: JAN 07, 2020
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LOW CHANNEL DATA

Radiated Emissions

Frequenc Meter Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
(g e y TES‘:'C? Det 3117_00168717 3GHz_HP[dB] (l;gi?/l;ﬂrg) ( nguV/m) p ng) apuvim) f ng) (Dogs) (cr‘f\) Polarity

*4.80138 40.75 PK2 34.2 -31.6 43.35 - - 74 -30.65 0 100 H
*4.80067 40.76 PK2 34.2 -31.5 43.46 - - 74 -30.54 0 100 \%
7.18828 37.11 PK2 35.8 -27.9 45.01 - - 74 -28.99 0 100 H
7.18623 38.02 PK2 35.8 -27.9 45.92 - - 74 -28.08 0 100 \%
9.62973 34.45 PK2 37 -23.1 48.35 - - 74 -25.65 0 100 H
9.62779 34.99 PK2 37 -23.1 48.89 - - 74 -25.11 0 100 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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DATE: JAN 07, 2020

MID CHANNEL HORIZONTAL

UL SUWON Lab Chamber

2813 Nov 8 e 1113

11a

Radiated Emissions 3-Meters

Project Mumber: 4789238288

168 Client:Sameung
Config:EUT / AC adopter
Made : ANT+_HARM_2441
EL] Tested by:2P882
O O O U —
E
e 1 | PO UNUOSSPRSORON PUUUURUUSRSPRORN SEUPUSURSIRIPRS: NOOROPEPRURRSPRUPNUORIE SEOROPRURSUROSE JAOUNUOROPROPN SENRPURUUPH SOOI PRSI SOPRNUUUEE SO OSSP
a
"
«
e e T T T
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o
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3@ b SEUURRARSSRL TN SNSRI JNNISNUIIGL SO FSUSNURRE LRSS
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1 - - - - T — 18
Frequency (GHz)
Range (GHz) REUABN Ref/Attn  Det/fvg Hode Sweep Pts  #5upa/Mode  Position Rarge (6Hz) [ Ref/fitn  Det/fvg Hode Sunep Fla  ¥wpsMode  Position
1:1=3 IM(-6aB) /38K 11218 FEAK/LogPur-Video  SBase: o) BB MM B-368degs 200 | 3316 |M(-68)/ 38k 87/8 PEAK/LogPur-Video  38Bmeec(futa) 185 MANH B-3E8deoy
HDUL SUWON Lab Choamber | 2819 Nov 8 Ba:11:13
2
Radicted Emissions 3-Meters
168 Project Mumber: 4789238288
Client:Somsung
Config:EUT / AC adopter
Made : ANT+_HARM_2441
EL] Tested by:2P882
O O O —
; 2SSOSR HOPRNUSRASPRNUS NSRRI SOPR RO SUUNUUNO PN SRR SHNESURUONE: SO SSORRUTE ORI SO
o
15
i
= BB ,,,,,,,,,,,,,,,
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b
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284
1 - - - T Tt T T s
Frequency (GHz)
Range (GHz) REUABN Ref/ittn  Det/fvg Hode Sweep Pts  #5upa/Mode  Position Rarge (6Hz) [ Ref/fitn  Det/fvg Hode Sunep Fla  ¥wpaMode  Position

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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MID CHANNEL DATA
Radiated Emissions

Meter Corrected L L : ;
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
Reading Det 3117_00168717 3GHz_HP[dB] Reading Polarity
(GH2) (dBuv) (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)

* 4.86654 40.5 PK2 34.2 -31.6 43.1 - - 74 -30.9 0 100 H
*4.87037 40.61 PK2 34.2 -31.5 43.31 - - 74 -30.69 0 100 \
*7.34721 36.85 PK2 35.8 -27.3 45.35 - - 74 -28.65 0 100 H
*7.3447 37.64 PK2 35.8 -27.3 46.14 - - 74 -27.86 0 100 \
9.75092 36.38 PK2 37.2 -23.8 49.78 - - 74 -24.22 0 100 H
9.75238 35.66 PK2 37.2 -23.8 49.06 - - 74 -24.94 0 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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HIGH CHANNEL HORIZONTAL

|1 gL _SUUON Lab Chamber_| 2019 Nov 8 B88:39:2)
e
Rodicted Emissions 3-Meters
188 Project Number;4789238288
“IClient Samsung
Config:EUT / AC adapter
Mode: ANT+_HARM_2488
EL Tested by:20882
B
3
c 7@
a
"
c
g BBl
- Avg Limit (dBul/m)
£
3 58
@ : ; :
3 prowwe ] H "M
CBM ; 3 e
MW
Art A
3@ :
28\
1 - - . ~ie = 1=
Frequency (GHz)
Ronge (GHz) REU/UBY Ref/fittn  Det/fvg Mode Sweep Pty HupaMode  FPozition Forge (EHz) FENAE Ref/fttn  Det/fvg Mook Sueep Pis  Foupz/Mode FPosition
1:4=3 IM(-6aB) /38K 112718 PEAK/LogPur-Vi dex ffmsec(futa) 6MA1  MAXH B-3Bdegs 258 [ 3:3-18 IMC-6dB)/38k 6778 PEAK/LogPur-Video  58fmsec(futa) 16k MAMH B-36Adegn 258 c
|1 gL _SUUON Lab Chamber_| 2019 Nov 8 B88:39:2)
e
Rodicted Emissions 3-Meters
|88 Project Number:4789238288
Client Samsung
Config EUT / AC odopter
Mode: ANT+_HARM_2488
EL] | Tested by:28882
g
i 78
i
T
I
=4 EB .....
z fvg Limit (dBul/m)
3
3 58—
a
]
o ; 5
40 : | a
3 [m}
g
38 i
248
1 - - - . ~ie = s
Frequency (GHz)
Ronge (GHz) REU/UBY Ref/fittn  Det/fvg Mods Sweep Pty HupaMode  FPozltion Forge (EHz) FEMAE Ref/fttn  Det/fvg Mook Sueep Pl Foupz/Mode FPosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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HIGH CHANNEL DATA
Radiated Emissions

Frequenc Meter Corrected Avg Limit Margin Peak Limit Margin Azimuth Height
(g e y TES‘:'C? Det 3117_00168717 3GHz_HP[dB] (l;gi?/l;ﬂrg) ( dE?uV/m) p ng) @Buvim) ( ng) (bess) (cn‘i) Polarity

* 4.98453 40.79 PK2 34.2 -31.4 43.59 - - 74 -30.41 0 100 H
*4.98588 39.98 PK2 34.2 -31.4 42.78 - - 74 -31.22 0 100 \%
* 7.45555 37.25 PK2 35.8 -27.1 45.95 - - 74 -28.05 0 100 H
*7.45799 36.89 PK2 35.8 -27.1 45.59 - - 74 -28.41 0 100 \%
9.94679 33.99 PK2 375 -21.5 49.99 - - 74 -24.01 0 100 H
9.94719 33.95 PK2 375 -215 49.95 - - 74 -24.05 0 100 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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7.2.5. SPURIOUS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)

g UL SUUON Lok Chamber | 2019 Nov 8  17:45:23
| | : E Fodicated Emis=zions - 3 Meters
. Praject Number:4780238288
: Client:Samsung
Config:EUT / AC Adopter
- Mods :Be low_1GHz_ANT+
7 Tested by:20881
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Range Mz} FEU/BU fef/Attn  Det/Avg Moo Sueep Pt Fups/iods  Fosition farge (Miz) [ Ref/fttn Dot/ Hode Sueep Fls  Fupsitods  Fosition
1:38-1608 128 (-6d8) /3081 187/18 FERK/LogPur-Uidee  |ESnsecifulc) 1Bk MH B-38dege H
SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)
g UL SUMON Lob Chanber | 2019 Nov 8 17:45:23
H H : i|Radiated Emissions - 3 Meters
. Praject Number:4780238288
: Client:Samsung
Config:EUT / AC Adopter
- Mods :Be low_1GHz_ANT+
7 Tested by:20881
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BELOW 1 GHz TABLE

Trace Markers

Meter Corrected

Marker Fr?&le;cy R(;g;ic)g Det VULB9163_750 Below_1G[dB] (l;;i\ii/i;?) QPkK Limit (dBuV/m) ’VEE)'" A(Semgil)h H(ilrg*;l Polarity
1 31.94 38.23 Pk 15.6 -30.1 23.73 40 -16.27 0-360 300 H
2 41.931 34.98 Pk 19.1 -29.8 24.28 40 -15.72 0-360 300 H
3 99.064 40.85 Pk 17.8 -28.7 29.95 43.52 -13.57 0-360 300 H
4 31.358 44.11 Pk 15.7 -30.1 29.71 40 -10.29 0-360 100 \Y
5 42.61 42.24 Pk 19.2 -29.6 31.84 40 -8.16 0-360 100 \
6 96.154 38.69 Pk 17.4 -28.6 27.49 43.52 -16.03 0-360 100 \

Pk - Peak detector
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DATE: JAN 07, 2020

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

o Conducted limit (dBpV)
Frequency of emission (MHz) _
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise

noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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RESULTS

6 WORST EMISSIONS

1@”“‘ SUWON Lak AC Shield Room 2819 Nov 9 B2 88:56
Conducted RFT Uoltage
- :r—DJEct Mo 4789230288
(] UUSSURRE SSSSUISTRRRI SOOUSSSRPOIS SOUSPRSNI SUDSPRIS SORNOOS PR OSSO OO ] C172nt Name {Sameung
Config:EUT / AC Adapter
Mode :AC_Line_ANT+
86 Test by:2R882
74
=} —
2 66 sazzer 7y RTT 5O
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oy “Hm« P m M‘
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T (D) FEu G Rt /Attn  Det/fvg Pode =T o Fops/liods  Label Rargs (o) FEW B Ref/ritn  Det/fg fods ET) Fte  Vowps/fods  Lobal
I+.15-3 £ 718 b 18un/ it A58 |RIT hose L1
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LINE 1 RESULTS
Trace Markers

Range 1: Phase L1 .15 - 30MHz

) CFR 47 CFR 47
arer | Freduency R’Z'ae;?r:g Dot lOlBiG—W't CABLELOS C;;;Zﬁ;’;d FCCPART  Margin  FCCPART  Margin
(MHz) (dBuv) Ex_L1[dB] S(dB) (dB(uVolts)) 15 CQI;;\DSS B (dB) 15 (:'Al‘?/ss B (dB)
1 .162 52.79 Pk 10 A 62.89 65.36 -2.47 - -
2 .159 34.25 Av 9.9 d 44.25 - - 55.52 -11.27
3 441 38.3 Pk 9.9 2 48.4 57.04 -8.64 - -
4 441 20.92 Av 9.9 2 31.02 - - 47.04 -16.02
5 732 29.68 Pk 9.9 2 39.78 56 -16.22 - -
6 741 11.91 Av 9.9 2 22.01 - - 46 -23.99
7 5.379 19.3 Pk 9.8 3 29.4 60 -30.6 - -
8 5.391 10.36 Av 9.8 3 20.46 - - 50 -29.54
9 16.704 18.63 Pk 10.2 4 29.23 60 -30.77 - -
10 16.704 8.05 Av 10.2 4 18.65 - - 50 -31.35
11 20.325 19.81 Pk 10.3 4 30.51 60 -29.49 - -
12 20.358 8.65 Av 10.3 4 19.35 - - 50 -30.65
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter 101836 Wit CABLELOos ~ Comected  CFRATFCC ) i CFRATFCC  gin
(MH2) Reading Det h Ex_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) - (dB(uVolts)) Class B QP Class B AV
.15915 48.1 Qp 9.9 1 58.1 65.51 -7.41 - -
.16215 38.91 Qp 10 A1 49.01 65.35 -16.34 - -

Qp - Quasi-Peak detector
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1@){” SUWON Lak AC Shield Room 2819 Nov 9 az @8 56
Conducted RFT Uoltage
- Project No:@4789230288
e Client Name:Somsur
Config:EUT / AC Adapter
Mode:AC_Line_ANT+
86 Test by:2R882
74
z
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Freguency (MHz

Fange (HRz) e/ VB Ref/Aitn  Dat/Avg Mode

Seeep

Fiz  Fowpe/fode  Labsl flonge (M) [ Ref/Bttn  Det/fug Hode
21538 Ski-6cB)/-  BT/1B P/
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9568 1/LRIT Phase N
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LINE 2 RESULTS
Trace Markers

Range 2: Phase N .15 - 30MHz

Meter . Corrected CFR47 . CFR 47 .
Frequency . 101836_Wit CABLELOS . FCC PART Margin FCC PART Margin
Marker (MHz) Reading  Det ey \dp] S(dB) Reading 1o ass B (@B) 15 Class B (dB)
(dBuV) - (dB(uVolts))
QP AV
13 .153 49.91 Pk 9.8 1 59.81 65.84 -6.03 - -
14 .153 30.24 Av 9.8 1 40.14 - - 55.84 -15.7
15 438 35.64 Pk 9.9 2 45.74 57.1 -11.36 - -
16 441 22.24 Av 9.9 2 32.34 - - 47.04 -14.7
17 1.779 22.84 Pk 9.8 3 32.94 56 -23.06 - -
18 1.755 9.82 Av 9.8 3 19.92 - - 46 -26.08
19 5.211 24.12 Pk 9.8 3 34.22 60 -25.78 - -
20 5.211 10.96 Av 9.8 3 21.06 - - 50 -28.94
21 12.483 20.69 Pk 10 3 30.99 60 -29.01 - -
22 12.531 7.35 Av 10.1 3 17.75 - - 50 -32.25
23 20.547 28.06 Pk 10.4 4 38.86 60 -21.14 - -
24 20.526 13.47 Av 10.4 4 24.27 - - 50 -25.73
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836 Wit CABLELOs  corected  CFRATFCC  gin  CFRATFCC  rgin
(MH2) Reading Det h EX_N[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) (dB(uVolts)) Class B QP Class B AV
15225 41.86 Qp 9.8 1 51.76 65.88 -14.12 - -

Qp - Quasi-Peak detector

END OF REPORT
Page 40 of 40

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.



