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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-G981B/DS, SM-G981B

SERIAL NUMBER: R3CMAOBVGBW (RADIATED);

DATE TESTED: DEC 02, 2019 — DEC 03, 2019;

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

UL Verification Services Inc. 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 Verification Services Inc. 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 Verification Services Inc. and all revisions are duly
noted in the revisions section. Any alteration of this document not carried out by UL Verification
Services Inc. 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 NVLAP, NIST, 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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2. TEST METHODOLOGY

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

1. FCC CFR 47 Part 2.
2. FCC CFR 47 Part 15.
3. ANSI C63.10-2013.

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

L]

Chamber 1

Y

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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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.

42. 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, 9 kHz to 30 MHz 1.72 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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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 wireless low power transmitter(DCD) operational mode.

This report covers the Samsung models SM-G981B/DS and SM-G981B.
These models are identical in hardware except SM-G981B has single SIM tray.
With some pre-scan, model SM-G981B/DS was set for final test.

5.2. MAXIMUM OUTPUT POWER

- Power sharing mode

Fundamental Mode E field
Frequency (300m distance)
(KHz) FCC (dBuV/m)

110 - 148 Charging -1.79

5.3. PRELIMINARY TEST CONFIGURATIONS

The Power Sharing mode 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.
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DATE: JAN 06, 2020

5.4. WORST-CASE CONFIGURATION AND MODE

Mode 1 Test Case | Description
1 Charging from EUT to Phone
2 Charging from EUT(Charging from TA) to Phone
3 Charging from EUT to Phone (Cross position)
Power sharing mode - -
4 Charging from EUT(Charging from TA) to Phone
(Cross position)
5 Charging from EUT to Wearable device
6 Charging from EUT(Charging from TA) to Wearable device

For radiated test, test case 1/3/5, the EUT can operate the power sharing mode when battery
level is over 30%. Because test results are not different between fully charged status and
battery level 30% status(EUT condition), test were performed fully charged condition.

Also according to current client device's(Phone and Wearable device) battery level, test results
are different.Because the test results were worst when the battery level was 1%~20%, tests
were performed when the battery level was 1%~20%.(Client device)

During radiated test for test case 1/3/5, the EUT didn’t connected AC adapter, but for AC line
conducted test for all test case was performed with connected with AC adapter.

For power sharing mode, test results of case 4 is worst.
So this test report described test case 4.
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5.5. MODIFICATIONS
No modifications were made during testing.

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT & PERIPHERALS

Charger SAMSUNG EP-TA800 R37M5WSB411SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
Mobile Phone Samsung SM-N975F R38M504WIJN A3LSMN975F
Wearable Device Samsung SM-R820N RFAM90G1VOH A3LSMR820N
/O CABLES

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

TEST SETUP

The EUT is installed in a typical configuration. Charging from EUT.
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TEST SETUP DIAGRAM

NOTE : Test case 1/3/5, EUT did not connected with Travel adapter(AC Main) in below
set-up diagram for radiated test.

- Test Casel and 2 : Charging Phone

AC Main

—_

Travel Adapter

2

I-Charging Phone

S ——

- Test Case 3 and 4 : Charging Phone(Cross position)

AC Main
Travel Adapter |1
2
| e _O-I
>
| :|
S
| =
| 2
L |
EUT
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- Test Case 5 and 6 : Charging Wearable device

AC Main

JEN

Travel Adapter

2

s
/ \
Wearable
device

\

\_//

EUT
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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 FSw43 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-Z2 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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7. APPLICABLE LIMITS AND TEST RESULTS

7.1. RADIATED EMISSIONS

TEST PROCEDURE

ANSI C63.10: 2013

The highest clock frequency generated or used in the EUT is 600 kHz therefore the frequency
range was investigated from 9 kHz to 30 MHz.

LIMIT

FCC §15.209 (a)
ICES-001 Section 6.2, IC RSS-216 6.2.2, and IC RSS-GEN Sections 8.9 and 8.10.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (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 t0 216 150 3

216 to 960 200 3

Above 960 MHz 500 3

Note: The lower limit shall apply at the transition frequency.

RESULTS

The EUT belongs to Test Case 4.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 300 m open field test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the ones of tests made in an open field based on KDB 414788 DO1.
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RADIATED EMISSIONS 9 KHz to 30 MHz(Power sharing mode Test Case 4)

UL SUWON Lok Chomber 2 2819 Dec 2 23:35:27

RF Emissions

Project Number:4789239288
Client:Samsung

Config:EUT

Mode : IPT_Phone_Across+Adapter RSE_X
Tested by: 45585

Ralaz ‘ i e 38
Frequency (MHz)

Ronge CHHz) REL/UB Ref/Attn Det/Avg Tupe S Pts #Sups/Mode Pasition | Range (FHHz) RBW/ VB Ref/Attn  Det/Avg Type Sueep Pts #Sups/Mode Position
15,0891 208(-3d8)/628 91748 PEAK/Phr Avg(RNS) uto) 16k MAXH 8-36Adege

2:.1-.15 208(-3dB)/628 91748 PEAK/Pur Avg(RMS) 22 uto) 16k 8-360dege
3:.15-.49 18k (-3d8)/38k  87/28 PEAK/Pur AvgCRNS) 83 6-360dege
4:.43-1.785 18k (-3d8)/30k  87/18 PEAK/Pur Avg(RMS) 12

0
nsec(Auto) 16k B-36degs
5:1.795-30 18k (-3d80/30k  §7/20 PEAK/Pur Avg(RIS)  27Bmsec(Auio) 3083  MAXH 6-360dege.
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TEST DATA

Trace Markers

[Face-On]
Frequenc Metgr HFH2- Cable Dist Corr Corregted Peak Limit Margin Avg Limit Margin Azimuth
Marker Y Reading Det 22_Loop Loss 300m Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs)
(MHz) (dBuv) Antenna dBuv/m g
**1 11271 58.31 Pk 19.8 A -80 -1.79 46.59 -48.38 26.59 -28.38 0-360
2 .33815 38.48 Pk 19.7 A -80 -21.72 37.03 -58.75 17.03 -38.75 0-360
Meter . Corrected - . .
Marker Frt(eat:g;cy Reading Det HF'lzn-lZeiRI;DOP Cable Loss DIZIOE]OW Reading (Sgulv;‘;t) NEE)I n ?S?ust)h
(dBuv) dBuV/m g
3 .56581 25.11 Pk 19.7 1 -40 4.91 32.55 -27.64 0-360
4 71849 233 Pk 19.7 A -40 3.1 30.48 -27.38 0-360
5 79579 24.03 Pk 19.8 2 -40 4.03 29.6 -25.57 0-360
6 1.01911 2253 Pk 19.8 2 -40 253 27.46 -24.93 0-360
7 1.47568 20.03 Pk 19.8 2 -40 .03 24.25 -24.22 0-360
Frequenc Meter HFH2- . Corrected o . . . .
Marker y Reading Det Z2_Loop izzlse Dl‘;;ocrs" Reading FESSE&;]:;‘ NZE)' " g\ggubm; M(er)m ?S:L;h
(MHz) (dBuv) Antenna dBuv/m g
**8 11269 53.71 Pk 19.8 A -80 -6.39 46.59 -52.98 26.59 -32.98 0-360
9 .33894 35.8 Pk 19.7 1 -80 -24.4 37.01 -61.41 17.01 -41.41 0-360
Meter . Corrected . . .
Marker Frz\(jll;'ezn)cy Reading Det HFHAi'lZeiR:OOp Cable Loss Dlztofnorr Reading (nguk/I;:;!) NZE)' " ?S:L;h
(dBuv) dBuV/m g
10 57064 25.01 Pk 19.7 A -40 4.81 32.48 -27.67 0-360
11 .70896 23.05 Pk 19.7 A -40 2.85 30.6 -27.75 0-360
12 79267 21.49 Pk 19.8 2 -40 1.49 29.63 -28.14 0-360
13 1.02656 20.38 Pk 19.8 2 -40 .38 27.39 -27.01 0-360
14 1.47595 221 Pk 19.8 2 -40 2.1 24.25 -22.15 0-360

Pk - Peak detector

** Fundamental

Note : Radiated test were investigated with three receiving antenna axes: Face-on, Face-off and
horizontal (parallel to the ground plane) and the worse orientations of Face-on and Face-off
were set for final test.
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7.2.  AC MAINS LINE CONDUCTED EMISSIONS

TEST PROCEDURE

ANSI C63.10: 2013

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.

LIMIT

FCC §15.207 (a)

Frequency range Limits (dBuV)
(MH2) Quasi-peak Average
0.15 to 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
5 to 30 60 50
*Decreases with the logarithm of the frequency.

RESULTS

The EUT belongs to Test Case 4.
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6 WORST EMISSIONS(Power sharing mode Test Case 4)

Line-L1 .15 - 30MHz

18BUL SUWON Lab AC Shield Room 2819 Dec 3 BB:42:28
Conducted RFI Uoltoge
Project No:4789230288
L Client Nome:Somsung
Config:EUT / AC Adapter
Mode:AC Line WPT Phone
80 Test by: 20882
78
j ——
3 I
g 60 R TFR 47 FCC PART 15 GTasy B TP
£ 1 ——
o
5 o8 W
s s 5
a @ 7
3 4p | |
% X 3 \ (‘ 1[ |
o N m“‘ Bl w Il I
3By ' ‘LH‘\Q i Al - T "’}‘(‘w«*
e G L R T
R AAR A AR AR b
28 TR L. i WAL Ly v e wwwmw
W ‘;‘\\1»'”‘ ’V IR ! '
WA ey ‘\‘"\'l( W AT LA
18 ¥ .
15
Freguency (MHz)
Range () BB Ref/itin  Dat/fvg fods “Sueep Fie Fupe/tode Lubel Ronge (Hiz) REM/UBIL Ref/Attn  Dst/fvg fiode Suesp Pis  #oups/Mods  Lbel
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REPORT NO: 4789230288-E11V2 DATE: JAN 06, 2020
FCC ID: A3BLSMG981B

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

) CFR 47 CFR 47
Varker | Freduency R"e":;?n'g et 10183;16—\/\’“ CABLELOS C;;Z?;Zd FCCPART  Margin  FCCPART  Margin
(MHz) (dBuv) Ex_L1[dE] S(dB) (dB(uVolts)) 15 (g?jss B (dB) 15 (:,Al\?/ss B (dB)
1 .165 45.37 Pk 10 1 55.47 65.21 -9.74 - -
2 162 26.49 Av 10 1 36.59 - - 55.36 -18.77
3 .201 43.91 Pk 9.9 2 54.01 63.57 -9.56 - -
4 .189 26.13 Av 10 2 36.33 - - 54.08 -17.75
5 .453 34.59 Pk 9.9 2 44.69 56.82 -12.13 - -
6 .453 21.93 Av 9.9 2 32.03 - - 46.82 -14.79
7 1.017 31.36 Pk 9.8 3 41.46 56 -14.54 - -
8 1.017 28.77 Av 9.8 3 38.87 - - 46 -7.13
9 3.735 32.51 Pk 9.8 3 42.61 56 -13.39 - -
10 3.735 29.89 Av 9.8 3 39.99 - - 46 -6.01
11 15.729 34.8 Pk 10.1 A4 45.3 60 -14.7 - -
12 15.729 31.12 Av 10.1 4 41.62 - - 50 -8.38
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Metgr 101836_Wit CABLELOS Corre(I:ted CFR 47 FCC Margin CFR 47 FCC Margin
(MH2) Reading Det h Ex_L1[dB] S(dB) Reading PART 15 (@B) PART 15 (dB)
(dBuV) - (dB(uVolts)) Class B QP Class B AV
.16425 38.35 Qp 10 A1 48.45 65.25 -16.8 - -
.20175 36.36 Qp 9.9 2 46.46 63.54 -17.08 - -
1.01775 30.15 Qp 9.8 .3 40.25 56 -15.75 - -
3.73515 30.61 Qp 9.8 .3 40.71 56 -15.29 - -
15.7298 30.13 Qp 10.1 4 40.63 60 -19.37 - -

Qp - Quasi-Peak detector
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REPORT NO: 4789230288-E11V2 DATE: JAN 06, 2020
FCC ID: A3BLSMG981B

Line-L2 .15 - 30MHz

UL SUWON Lab AC Shield Room 26198 Dec 3 08:42:208
Conducted RFI Voltage

Project No:4789230288
Client Nome:Samsung
Config:EUT / AC Adapter
Mode :AC_Line UPT Phone
Test by:20882
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REPORT NO: 4789230288-E11V2
FCC ID: A3BLSMG981B

DATE: JAN 06, 2020

LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Meter . Corrected CFR47 . CFR47 .
Frequency ) 101836_Wit  CABLELOS ) FCC PART Margin FCC PART Margin
Marker (MH2) Reading  Det | 'r " \idg] S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuV) - (dB(uVolts)) op AV
13 .165 43.94 Pk 10 1 54.04 65.21 -11.17 - -
14 177 24.53 Av 10 2 34.73 - - 54.63 -19.9
15 45 32.4 Pk 9.9 2 42,5 56.88 -14.38 - -
16 45 20.88 Av 9.9 2 30.98 - - 46.88 -15.9
17 .564 34.2 Pk 9.9 2 44.3 56 -11.7 - -
18 567 27.36 Av 9.9 2 37.46 - - 46 -8.54
19 1.02 33.98 Pk 9.8 3 44.08 56 -11.92 - -
20 1.02 28.09 Av 9.8 3 38.19 - - 46 -7.81
21 3.735 36.29 Pk 9.8 3 46.39 56 -9.61 - -
22 3.735 29.98 Av 9.8 3 40.08 - - 46 -5.92
23 5.094 37.25 Pk 9.8 3 47.35 60 -12.65 - -
24 5.091 30.44 Av 9.8 3 40.54 - - 50 -9.46
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836 Wit CABLELOs  corected  CFRATFCC . iin  CFRATFCC o 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
.56625 32.23 Qp 9.9 2 42.33 56 -13.67 - -
1.01925 33.06 Qp 9.8 3 43.16 56 -12.84 - -
3.73515 33.19 Qp 9.8 3 43.29 56 -12.71 - -
5.09175 31.03 Qp 9.8 3 41.13 60 -18.87 - -

Qp - Quasi-Peak detector

END OF REPORT
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