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1.0 INTRODUCTION

1.1 Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and the Innovation, Science and Economic Development Canada.

1.2 PCTEST Test Location

These measurement tests were conducted at the PCTEST Engineering Laboratory facility located at 7185 Oakland
Mills Road, Columbia, MD 21046. The measurement facility is compliant with the test site requirements specified in
ANSI C63.4-2014.

1.3 Test Facility / Accreditations
Measurements were performed at PCTEST Engineering Lab located in Columbia, MD 21046, U.S.A.

e PCTEST is an ISO 17025-2017 accredited test facility under the American Association for Laboratory
Accreditation (A2LA) with Certificate number 2041.01 for Specific Absorption Rate (SAR), Hearing Aid
Compatibility (HAC) testing, where applicable, and Electromagnetic Compatibility (EMC) testing for FCC and
Innovation, Science, and Economic Development Canada rules.

e PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to ISO/IEC 17065-2012 by A2LA
(Certificate number 2041.03) in all scopes of FCC Rules and ISED Standards (RSS).

o PCTEST facility is a registered (2451B) test laboratory with the site description on file with ISED.
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20 PRODUCT INFORMATION

2.1  Equipment Description

The Equipment Under Test (EUT) is the Samsung Portable Handset FCC ID: A3LSMS908E. The test data
contained in this report pertains only to the emissions generated by the IC of the EUT that receive or transmit AC
power signal through magnetic induction (MI) or magnetic resonance (MR) wirelessly.

Test Device Serial No.: 0990M

2.2 Device Capabilities

This device contains the following capabilities:

850/1900 GSM/GPRS/EDGE, 850/1700/1900 WCDMA/HSPA, Multi-band LTE, 5G NR (FR1), 802.11b/g/n/ax
WLAN, 802.11a/n/ac/ax UNII (5 and 6GHz), Bluetooth (1x, EDR, LE), NFC, UWB, Wireless Power Transfer

2.3  Test Configuration

The EUT can be configured to receive or transmit an AC power signal through magnetic induction (MI) or magnetic
resonance (MR). The operating frequency range is 110 — 148kHz and can produce a maximum power of 9W.

During wireless charging testing, one of the devices is configured to be AC power transmitter, and the other is
configured to be receiver. The charging area of both devices are aligned to provide for maximum power transfer.

The EUT was tested in accordance with the guidance of ANSI C63.10-2013. See Sections 3.2 and 3.3 of this test
report for a description of the AC line conducted and radiated emissions test setups, respectively.

This device will be manufactured using three different IC configurations, All three configurations are tested, and
the data is shown in this report.

Config Description
1 PCB Rev 0.7
2 PCB Rev 0.7A
3 PCB Rev 0.7A-1

Table 2-1. EUT Configurations
The EUT is also used with a stylus device (S-PEN). The EUT operates with the S-PEN in three different inductive
coupling modes of S-PEN motion detection (Modes 1 and 2) and charging (Device to S-Pen Wireless Charging)
operating in the range of 0.53 — 0.6MHz. The EUT was set to continuously transmit to the S-PEN in each of the

three modes. S-PEN charging mode is also applicable during the device wireless charging condition. Data is
additionally included for this condition.

2.4  EMI Suppression Device(s)/Modifications
No EMI suppression device(s) were added and no modifications were made during testing.
2.5  Software and Firmware

The test was conducted with firmware version S908WVLUOAUIS8 installed on the EUT.
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30 DESCRIPTION OF TEST

3.1 Evaluation Procedure

The measurement procedure described in the American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices (ANSI C63.10-2013) was used in the measurement of the EUT.

Deviation from measurement ProCedure.........c.ccoiiiiiiiiiiiririiiiiarararere s s s s sessssssssmsessesessssssssssssnnnnes NONE

3.2 AC Line Conducted Emissions

The line-conducted facility is located inside a 10'x16'x9' shielded enclosure. The shielded enclosure is manufactured
by ETS Lindgren RF Enclosures. The shielding effectiveness of the shielded room is in accordance with MIL-Std-
285 or NSA 65-5. A 1m x 1.5m wooden table 80cm high is placed 40cm away from the vertical wall and 80cm away
from the sidewall of the shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks
(LISNs) are bonded to the shielded room floor. Power to the LISNSs is filtered by external high-current high-insertion
loss power line filters. The external power line filter is an ETS Lindgren Model LPRX-4X30 (100dB Attenuation,
14kHz-18GHz) and the two EMI/RFI filters are ETS Lindgren Model LRW-2030-S1 (100dB Minimum Insertion Loss,
14kHz — 10GHz). These filters attenuate ambient signal noise from entering the measurement lines. These filters
are also bonded to the shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. If the EUT is a
DC-powered device, power will be derived from the source power supply it normally will be powered from and this
supply line(s) will be connected to the second LISN. All interconnecting cables more than 1 meter were shortened
to a 1 meter length by non-inductive bundling (serpentine fashion) and draped over the back edge of the test table.
All cables were at least 40cm above the horizontal reference groundplane. Power cables for support equipment
were routed down to the second LISN while ensuring that that cables were not draped over the second LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to warm up to
their normal operating condition. The RF output of the LISN was connected to the spectrum analyzer and
exploratory measurements were made to determine the frequencies producing the maximum emission from the
EUT. The spectrum was scanned from 150kHz to 30MHz with a spectrum analyzer. The detector function was set
to peak mode for exploratory measurements while the bandwidth of the analyzer was set to 10kHz. The EUT,
support equipment, and interconnecting cables were arranged and manipulated to maximize each emission. Once
the worst case emissions have been identified, the one EUT cable configuration/arrangement and mode of
operation that produced these emissions is used for final measurements on the same test site. The analyzer is set
to CISPR quasi-peak and average detectors with a 9kHz resolution bandwidth for final measurements.

Line conducted emissions test results are shown in Section 7.3. Automated test software was used to perform the
AC line conducted emissions testing.
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3.3 Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements and
exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 5.2m elliptical,
obstruction-free area in accordance with Figure 5.7 of Clause 5 in ANSI C63.4-2014. Absorbers are arranged on
the floor between the turn table and the antenna mast in such a way so as to maximize the reduction of reflections
for measurements above 1GHz. An 80cm tall test table made of Styrodur is placed on top of the turn table. For
measurements above 1GHz, an additional Styrodur pedestal is placed on top of the test table to bring the total table
height to 1.5m.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter receive antenna
height using a broadband antenna from 30MHz up to the upper frequency shown in 15.33 depending on the highest
frequency generated or used in the device or on which the device operates or tunes. For frequencies above 1GHz,
linearly polarized double ridge horn antennas were used. For frequencies below 30MHz, a calibrated loop antenna
was used. When exploratory measurements were necessary, they were performed at 1 meter test distance inside
the semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers to
determine the frequencies and modes producing the maximum emissions. Sufficient time for the EUT, support
equipment, and test equipment was allowed in order for them to warm up to their normal operating condition. The
test set-up was placed on top of the 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables
were arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure that all
emissions from the EUT were maximized and investigated. The system configuration, mode of operation, turntable
azimuth, and receive antenna height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized broadband and
horn antennas. The test setup was configured to the setup that produced the worst case emissions. The spectrum
analyzer was set to investigate all frequencies required for testing to compare the highest radiated disturbances
with respect to the specified limits. The turntable containing the EUT was rotated through 360 degrees and the
height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height producing the
maximum emission. Each emission was maximized by changing the orientation of the EUT through three orthogonal
planes and changing the polarity of the receive antenna, whichever produced the worst-case emissions.

34 Environmental Conditions

The temperature is controlled within range of 15°C to 35°C. The relative humidity is controlled within range of 10%
to 75%. The atmospheric pressure is monitored within the range 86-106kPa (860-1060mbar).
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c)

40 ANTENNA REQUIREMENTS

Excerpt from §15.203 of the FCC Rules/Regulations:
“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can 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.”

e The antenna of the EUT are permanently attached.

e This unit was tested with its standard battery.

Conclusion:

The EUT complies with the requirement of §15.203.
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c)

50 MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10-2013. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a
95% level of confidence. The measurement uncertainty shown below meets or exceeds the Ucispr measurement

uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine
compliance.

Contribution Expanded Uncertainty (£dB)
Line Conducted Disturbance 3.09
Radiated Disturbance (<1GHz) 4.98
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6.0 TEST EQUIPMENT CALIBRATION DATA

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).
Measurements antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-

2017.
Manufacturer Model Description Cal Date |[Cal Interval | Cal Due |[Serial Number
Agilent N9038A MXE EMI Receiver 8/11/2020 Annual 12/1/2021 | MY51210133
Com-Power AL-130R 9kHz - 30MHz Loop Antenna 10/10/2019| Biennial |12/10/2021 121085
ETS-Lindgren 3816/2NM Line Impedance Stabilization Network 7/9/2020 Biennial 7/9/2022 00114451
Pasternack NMLC-2 Line Conducted Emissions Cable (NM) | 9/10/2021 Annual 9/10/2022 NMLC-2
Rohde & Schwarz ESU26 EMI Test Receiver (26.5GHz) 8/3/2021 Annual 8/3/2022 100342
Schwarzbeck VULB9162 Bilog Antenna 4/17/2020 | Biennial 4/17/2022 00301

Table 6-1. Annual Test Equipment Calibration Schedule
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7.0 TEST DATA
7.1 Summary
Company Name: Samsung Electronics Co., Ltd.
FCC ID: A3LSMS908E
FCC Classification: Part 15 Low Power Transmitter Below 1705kHz (DCD)
Frequency Range: 110 — 594kHz
FCC Part . - . Test Test
Section(s) RSS Section(s) Test Description Test Limit Condition Result Reference
Emissions must meet the
15.209 RSS-Gen [8.9] Out-of-Band Emissions radiated limits detailed in Radiated PASS Section 7.2
: 15.209 (RSS-Gen [8.9])
15.207 RSS-Gen [8.8] fgofﬁ;‘d_“gge,\%'zzmissm”s FR':SCS?GI;)ZW limits conboGTED | PASS | Section73
Table 7-1. Summary of Test Results
Note:

This unit was tested while transferring maximum power wirelessly to a similar unit and also to a stylus pen (S-Pen).
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7.2  Radiated Spurious Emission Measurements, Out-of-Band

§15.209

Test Overview and Limit

The EUT was tested from 9kHz up to the 30MHz. All measurements up to 30MHz were recorded with a spectrum
analyzer employing a quasi-peak detector.

All out-of-band emissions must not exceed the limits shown in Table 7-2 per Section 15.209.

Field Strength

Measured Distance

Frequency [uV/im] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 — 1.705 MHz 24000/F (kHz) 30
1.705 - 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 - 960.0 MHz 200 3
Above 960.0 MHz 500 3

Table 7-2. Radiated Limits — Out of band

Test Procedures Used

ANSI| C63.10-2013 — Section 6.5.4

Test Settings

N o g s~ w NP

Sweep time = auto couple
Trace mode = max hold

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 9kHz for emissions below 30MHz
VBW = 3 x RBW

Detector = peak
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Test Setup
The EUT and measurement equipment were set up as shown in the diagram below.

EUT

<{

turntable
0.8m

’,

| 3m |

Figure 7-1. Radiated Test Setup

Test Notes:

1. Allmeasurements were recorded using a spectrum analyzer employing a quasi-peak detector for emissions
below 30MHz.
A loop antenna was used to investigate emissions below 30MHz.

3. Below 30MHz the loop antenna was positioned in 3 orthogonal planes (X front, Y side, Z top) to determine
the orientation resulting in the worst case emissions.

4. The EUT was positioned in three orthogonal planes to determine the orientation resulting in the worst case
emissions.
The spectrum is investigated from 9kHz up to 30MHz per §15.33. The worst-case emissions are reported.
No spurious emissions levels were found to be greater than the level of the fundamental.

7. The "-" shown in the following RSE tables are used to denote a noise floor measurement.

Sample Calculation

o Field Strength Level suvim = Analyzer Level (gem + 107 + AFCL [aB/m]
o AFCL (@em) = Antenna Factor gs/m) + Cable LOSS (ds]

o Margin gg) = Field Strength Level [gsuvim) — Limit [aBuvim)
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Radiated Spurious Emission Measurements, Out-of-Band — Config 1
§15.209; RSS-Gen (8.9)

Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 1.18ms
120 A
E
3 100
o
=
S 80
=
o
I
5 60
L
[
40 — PSP
0.009 0.63 Orl of3 i é 10 30
Frequency (MHz)
Plot 7-1. Radiated Spurious Plot 9kHz — 30MHz (Pol. X — Device to Device WPT — Config 1)
Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 1.18ms
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Plot 7-2Radiated Spurious Plot 9kHz — 30MHz (Pol. Y — Device to Device WPT — Config 1)
Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 1.18ms
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Plot 7-3. Radiated Spurious Plot 9kHz — 30MHz (Pol. Z — Device to Device WPT — Config 1)
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Radiated Spurious Emission Measurements, Out-of-Band
§15.209; RSS-Gen (8.9)

Tx Frequency 148kHz
Measurement Distance: 3 Meters
. ; Corrected
Freauency | oy | ‘egnc | Adimatn | L | AFCL | Gienain | comection| S| Lmit | wergin
[X1YIZ] [cm] [degree] [dBuV/m] | Factor [ dBuVQ;m] H

0.148 X 100 276 -88.00 20.21 39.21 -80.00 -40.79 24.20 -64.99
0.296 X - - -86.32 20.22 40.90 -80.00 -39.10 18.18 -57.28
0.444 X - - -88.55 20.14 38.59 -80.00 -41.41 14.66 -56.07
0.592 X - - -88.00 20.25 39.25 -40.00 -0.75 32.16 -32.91
0.740 X - - -87.85 20.28 39.43 -40.00 -0.57 30.22 -30.79
0.888 X - - -88.60 20.16 38.56 -40.00 -1.44 28.64 -30.08

Table 7-3. Radiated Measurements (Device to Device WPT — Config 1)

FCC ID: A3LSMS908E

MEASUREMENT REPORT

(CERTIFICATION)

[hinsung
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Radiated Spurious Emission Measurements, Out-of-Band — Config 2
§15.209; RSS-Gen (8.9)

Trace: MAXH RBW: 10 kHz

Detector: PK VBW: 30 kHz
SWT: 1.18ms
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Plot 7-4. Radiated Spurious Plot 9kHz — 30MHz (Pol. X — Device to Device WPT — Config 2)
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Plot 7-5Radiated Spurious Plot 9kHz — 30MHz (Pol. Y — Device to Device WPT — Config 2)
Trace: MAXH RBW: 10 kHz
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Plot 7-6. Radiated Spurious Plot 9kHz — 30MHz (Pol. Z — Device to Device WPT — Config 2)
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Radiated Spurious Emission Measurements, Out-of-Band — Config 2
§15.209; RSS-Gen (8.9)

Tx Frequency 148kHz
Measurement Distance: 3 Meters
. . Corrected
Frequency Ant. Antgnna Turptable Level AFCL Sm Field Dlstange Field Limit Margin
[MHzZ] Pol. Height | Azimuth [dBm] [dB/m] Strength | Correction Strenath [dBpV/m] [dB]
izl [em] | [degree] [dBuV/m] | Factor [dB] g H
[dBuV/m]
0.147 X 100 125 -54.53 20.21 72.68 -80.00 -7.32 24.20 -31.52
0.294 X - - -80.78 20.21 46.43 -80.00 -33.57 18.18 -51.75
0.441 X - - -78.89 20.13 48.24 -80.00 -31.76 14.66 -46.42
0.588 X - - -83.50 20.24 43.74 -40.00 3.74 32.16 -28.42
0.735 X - - -87.32 20.28 39.96 -40.00 -0.04 30.22 -30.26
0.882 X - - -87.80 20.19 39.39 -40.00 -0.61 28.64 -29.25

Table 7-4. Radiated Measurements (Device to Device WPT — Config 2)

FCC ID: A3LSMS908E

MEASUREMENT REPORT

(CERTIFICATION)

[hinsung
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Radiated Spurious Emission Measurements, Out-of-Band — Config 3

§15.209; RSS-Gen (8.9)

Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 1.18ms
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Plot 7-7. Radiated Spurious Plot 9kHz — 30MHz (Pol. X — Device to Device WPT — Config 3)
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Plot 7-8Radiated Spurious Plot 9kHz — 30MHz (Pol. Y — Device to Device WPT — Config 3)
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SWT: 1.18ms
120
E
2 100 -
o
z
S 80
c
o
g 60 -
v
[
40 - 7'47-_‘", +_“
0.009 0.03 01 0.3 1 3 10 30

Frequency (MHz)

Plot 7-9. Radiated Spurious Plot 9kHz — 30MHz (Pol. Z — Device to Device WPT — Config 3)
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Radiated Spurious Emission Measurements, Out-of-Band — Config 3
§15.209; RSS-Gen (8.9)

Tx Frequency 148kHz
Measurement Distance: 3 Meters
. . Corrected
Frequency Ant. Antgnna Turhtable Level AFCL < [RE D|stan§e Field Limit Margin
[MHzZ] Pol. Height | Azimuth [dBm] [dB/m] Strength | Correction St - [dBuV/m] [dB]
XY/Z]| [cm] | [degree] [dBuv/m] | Factor [dB] reng H
[dBuV/m]
0.147 X 100 234 -64.00 20.21 72.68 -80.00 -7.32 24.20 -31.52
0.294 X - - -83.28 20.21 46.43 -80.00 -33.57 18.18 -51.75
0.441 X - - -83.75 20.13 48.24 -80.00 -31.76 14.66 -46.42
0.588 X - - -84.30 20.24 43.74 -40.00 3.74 32.16 -28.42
0.735 X - - -84.39 20.28 39.96 -40.00 -0.04 30.22 -30.26
0.882 X - - -84.72 20.19 39.39 -40.00 -0.61 28.64 -29.25

Table 7-5. Radiated Measurements (Device to Device WPT — Config 3)
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Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 1.18ms
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Plot 7-10. Radiated Spurious Plot 9kHz — 30MHz (Pol. X — Device to S-Pen)
Trace: MAXH RBW: 10 kHz
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Plot 7-11. Radiated Spurious Plot 9kHz — 30MHz (Pol. Y — Device to S-Pen)
Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 1.18ms
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Plot 7-12. Radiated Spurious Plot 9kHz — 30MHz (Pol. Z — Device to S-Pen)
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Radiated Spurious Emission Measurements, Out-of-Band
§15.209; RSS-Gen (8.9)

Tx Frequency 562kHz
Measurement Distance: 3 Meters
. . Corrected
Frequency Ant. Antgnna Turp Elol Level AFCL CWIRCL D|stan§e Field Limit Margin
[MHzZ] Pol. Height | Azimuth [dBm] [dB/m] Strength | Correction - th [dBuV/m] [dB]
XY/Z]| [cm] | [degree] [dBuv/m] | Factor [dB] reng H
[dBuV/m]
0.562 X - - -75.82 20.24 51.42 -40.00 11.42 32.61 -21.19
1.124 X - - -87.16 20.26 40.10 -40.00 0.10 26.59 -26.49
1.686 X - - -88.27 20.28 39.01 -40.00 -0.99 23.07 -24.06
2.248 X - - -88.72 20.67 38.95 -40.00 -1.05 29.54 -30.59
2.810 X - - -88.99 21.26 39.27 -40.00 -0.73 29.54 -30.27
3.372 X - - -89.09 20.47 38.38 -40.00 -1.62 29.54 -31.16
3.934 X - - -89.24 20.72 38.48 -40.00 -1.52 29.54 -31.06

Table 7-6. Radiated Measurements (Device to S-Pen WPT)
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Plot 7-13. Radiated Spurious Plot 9kHz — 30MHz (Pol. X —= WPT - Digitizer Hover)
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Plot 7-14. Radiated Spurious Plot 9kHz — 30MHz (Pol. Y — WPT - Digitizer Hover)

Trace: MAXH RBW: 10 kHz
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Plot 7-15. Radiated Spurious Plot 9kHz — 30MHz (Pol. Z — WPT - Digitizer Hover)
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Radiated Spurious Emission Measurements, Out-of-Band
§15.209; RSS-Gen (8.9)

Tx Frequency 562.5kHz
Measurement Distance: 3 Meters
. ; Corrected
Freauency | oy | ‘egnc | Adimatn | L | AFCL | Gienain | comection| S| Lmit | wergin
[X1YIZ] [cm] [degree] [dBuV/m] | Factor [ dBuVQ;m] H
0.562 Y - - -61.12 20.24 66.12 -40.00 26.12 32.61 -6.49
1.124 Y - - -64.36 20.26 62.90 -40.00 22.90 26.59 -3.69
1.686 Y - - -69.82 20.28 57.46 -40.00 17.46 23.07 -5.61
2.248 Y - - -72.43 20.67 55.24 -40.00 15.24 29.54 -14.30
2.810 Y - - -73.11 21.26 55.15 -40.00 15.15 29.54 -14.39
3.372 Y - - -73.55 20.47 53.92 -40.00 13.92 29.54 -15.62
Table 7-7. Radiated Measurements (Digitizer - Hover)
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Plot 7-16. Radiated Spurious Plot 9kHz — 30MHz (Pol. X —= WPT - Digitizer Click)

Trace: MAXH RBW: 10 kHz
Detector: PK VBW: 30 kHz
SWT: 620.0ms
120 ~
€
> 1001
3
o
=
=
S
(=]
c
g
A
o
@
[
T T T T T T v —
0.009 0.03 0.1 0.3 1 3 10 30

Frequency (MHz)
Plot 7-17. Radiated Spurious Plot 9kHz — 30MHz (Pol. Y — WPT - Digitizer Click)
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Plot 7-18. Radiated Spurious Plot 9kHz — 30MHz (Pol. Z — WPT - Digitizer Click)
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Radiated Spurious Emission Measurements, Out-of-Band
§15.209; RSS-Gen (8.9)

Tx Frequency 531.25kHz
Measurement Distance: 3 Meters
. . Corrected
Freauency | oy | “egne | Acimutn | L | AFCL | Gienain | comection| S | Lmit | wergin
[X1YIZ] [cm] [degree] [dBuV/m] | Factor [ dBuV?m] H

0.531 Y - - -62.33 20.21 64.88 -40.00 24.88 33.10 -8.22
1.062 Y - - -65.01 20.08 62.07 -40.00 22.07 27.08 -5.01
1.593 Y - - -68.82 20.37 58.55 -40.00 18.55 23.56 -5.01
2.124 Y - - -73.01 20.08 54.07 -40.00 14.07 29.54 -15.47
2.655 Y - - -73.35 20.68 54.33 -40.00 14.33 29.54 -15.21
3.186 Y - - -74.44 20.14 52.70 -40.00 12.70 29.54 -16.84

Table 7-8. Radiated Measurements (Digitizer - Click)
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7.3 Line Conducted Measurement Data

§15.207

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the configuration
that produced the worst case emissions are reported in this section.

All conducted emissions must not exceed the limits shown in the table below, per Section 15.207 and RSS-

Gen (8.8).

Frequency of emission Conducted Limit (dBpV)
lnzZ) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
05-5 56 46
5-30 60 50

Table 7-9. Conducted Limits

*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.10-2013, Section 6.2

Test Settings

Quasi-Peak Field Strength Measurements

o g > 0w N PE

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize

Average Field Strength Measurements

o g k> 0w NP

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = RMS

Sweep time = auto couple

Trace mode = max hold

Trace was allowed to stabilize
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MEASUREMENT REPORT
FCC ID: A3LSMS908E @
(CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
Page 25 of 33
1M2109220110-19.A3L 9/22/2021 - 12/7/2021 | Portable Handset

© 2021 PCTEST

V 9.0 02/01/2019

All rights reserved. Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and
microfilm, without permission in writing from PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this report or assembly
of contents thereof, please contact INFO@PCTEST.COM.




Proud to be part of @ elemen

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

a0 cm

Test Notes

LISM

Tmx15m

nonconducting platform

reference ground plane

traseel

Figure 7-2. Test Instrument & Measurement Setup

adapter

1
extender cable

1. All modes of operation were investigated and the worst-case emissions are reported using mid channel. The

emissions found were not affected by the choice of channel used during testing.

N o o M wDd

Traces shown in plot are made using a peak detector.
Deviations to the Specifications: None.

The limit for an intentional radiator from 150kHz to 30MHz are specified in 15.207 and RSS-Gen (8.8).
Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
QP/AV Level (dBuV) = QP/AV Analyzer/Receiver Level (dBuV) + Corr. (dB)
Margin (dB) = QP/AV Limit (dBuV) - QP/AV Level (dBuV)
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0.002dB ©

6 _|m]

<

CIEm
5 ml1
1]

31.
53.97 kHz |30.910 dBuV

28.
25.985 dBuV

AVG AMPTD OFF QPDLL1A

-22.858dB |-17.372dB
-25.090 dB

AVGLLZ A OFF COMPOSITEAMPCOR  *

-20.015dB

0.002 dB

>

MSG

sTaTUS t DC Coupled

Plot 7-19. Line-Conducted Test Plot (L1) - Device to Device — Config 1

w Keysight EMI Receiver - Frequency Scan ===
CORREC [ SENSE:INT] [ ALIGN AUTO | 10:20:19 AM Nov 05, 2021
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBIdiv Ref 96.99 dBYV

N |

LTS UL SRS L
R Al s
N
Stop 30 MHZ

Dwell Time 96.07 ps # 4 kHz)

VBW 90 kHz

8IG TRC FREQ QFD AMPTD

(1 [m|1 [150.00kHz [46.379dBuV [41.526dBuV |-~  [-19.621dB [-14474dB |-  [0.002dB
[2 [m[1 [211.67kHz [38.654dBuV [33.566dBuV |[—  |-24.485dB |-19574dB |-  |0.002dB

3 |W[1 [267.99kHz [35711dBuV  [31.385dBWV [~ [-26785dB [-20.111dB [ [0.002dB |
4 |W|1 [32990kHz [31.816dBuV [27.400dBuV [~  [-27.635dB |-22051dB |  [0.002dB |

W1 |42694KkHz [35457dBuV [30.700dBWV |[—  |21.855dB |-16612dB [ [0.002dB |
6 [W[1 [457.09kHz [33.147 dBuV _[27.441dBuV [~  [-23.508dB [-19.304dB [ [0002aB M
< >

AVGAMPTD OFF QPDLL1A

AVGLL2ZA OFF COMPOSITEAMPCOR

MSG

status t DC Coupled

Plot 7-20. Line-Conducted Test Plot (N) - Device to Device — Config 1
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PCTEST

s Keysight EMI Receiver - Fraquanry Scan

==

CISPR NFE
Scan-Search-Meas Atten: 10 dB Free Run

CORREC

Discrete

[ seEnse:INT] [ ALIGN AUTO | 11:49:50 AM No:
FREQUENCY SCAN Scan
5/5

0, 2021

10 dBidiv
L.

Ref 96.99 dBuv

Start 150 kHz
Res BW 9 kHz

VBW 90 kHz

AR BRI L
mwmmlh ik

Stop 30 MHz
Dwell Time 96.07 ys ¢ 4 kHz)

Ll

FREQ QPD AMPTD

AVG AMPTD OFF QPDLL1A

AVGLLZ A
1 [W[1 [154.00kHz [64973dBuYV [44.011dBWV [~  [10.808dB [-11.770dB [ [0.002dB |
2 W1 [218.00kHz [61.146dBuV [38.468dBuV [~  [-11.749dB |-14437dB |  [0.002dB |
3 |W[1 [260.99kHz [52.904dBuV [47.678dBuV [~ [8215dB [-3.440dB [  [0.002dB |
4 |W[1 [337.99kHz [454650BuV [37.417dBWV [~ [13787dB [-11.836dB [~  [0.002dB |
5 |W|1 [3.2622MHz [40.228dByV [34.978dBuV [~  [16772dB |-11.022dB |-  [-0.008dB |
G0 1 [3.4258 MHz [40.797 dBuV__[36.508dBuV _[—  |15.203dB |-9.402dB [ [-0008dB M
>

OFF COMPOSITE AMPCOR

A

MSG

status t DC Coupled

Plot 7-21. Line-Conducted Test Plot (L1) - Device to Device — Config 2

w Keysight EMI Receiver - Frequency Scan

===

11:52:04 AM Nov 30, 2021

CORREC [ SENSE:INT] [ ALIGN AUTO |
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBrdiv

Ref 96.99 dBpV

I
i o

[II:III__
(1 |38543kHz [37.509dBuV  [35.062dBuv [-—  [-20.563dB [-13.099dB [--  [0.002dB |
EEIII__
4 |W|1 [467.92kHz [41.565dBuV [36.681dBuV [~ [14.986dB |-9.869dB |-  [0.002dB |
M1 |4.0057 MHz [36.022dByV [33.313dByV |[—  [19.978dB |-12687dB [  [-0018dB |

6 _|W[1 [4.5657 MHz [36.878 dBuV _[33.873dBuV _[—  [19.122dB [12127dB [ [-0028dB M
< >

FREQ QFD AMPTD

AVGAMPTD OFF QPDLL1A

OFF COMPOSITEAMPCOR

~

MSG

status t DC Coupled

Plot 7-22. Line-Conducted Test Plot (N) - Device to Device — Config 2
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PCTEST
e Keysight EMI Receiver - Frequency Scan == =T
[ seEnse:INT] [ ALIGN AUTO | 10:03:22 AM Dec 06, 2021
FREQUENCY SCAN Scan
CISPR NFE Discrete (50 55
Scan-Search-Meas Atten: 10 dB Free Run

1LO dBidiv Ref 96.99 dBuv

Rl o i Y
IR

Start 150 kHz Stop 30 MHz
Res BW 9 kHz VBW 90 kHz Dwell Time 96.07 s (# 4 kHz)

Ll TRC FREQ PEAKAMPTD QPD AMPTD EAVG AMPTD PEAKLLTA QPDLLZA EAVG LL1A COMPOSITEAMPCOR  *

(1 [m|1 [150.00 kHz [57.527 dBuV |51.968 dBuV |36.960 dBuV |-8473dB |-4.042dB |[-29.040dB [0.002 dB
EEE 229.99kHz [49.015dBuV  [42.880dBuV  [29.650dBupV  |-13.435dB |-9.570dB  |-32.800dB |0.002 dB

29399 kHz (49923 dBUV [46.746 dBUV [35876dBUV |-10.488dB [-3665d8 |-24.536dB [0.002dB |
[361.99 kHz [46.551 dBLV [42455dBuV [31613dBuV [-12.132dB [-6.228dB |-27.070dB [0.002dB |
5 W1 (36978 MHz [48.526dBuV [43.791dBuV  [34314dBuV [-7676dB |-2209dB [21686dB [-0.012dB |
6 [m[1 54376 MHz [46.601 dBUV _[41.504dBuV _[31.990dBuV_[-13.399dB |-8496dB |-26.010dB [00284B &
< >

MSG sTaTUS t DC Coupled

Plot 7-23. Line-Conducted Test Plot (L1) - Device to Device — Config 3

w Keysight EMI Receiver - Frequency Scan ‘ = H &R |i3-

RL CORREC [ SENSE:INT] | ALIGN AUTO | 10:01:15 AM Dec 06, 2021
Freq (Meters) 169.999 kHz FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBIdiv Ref 96.99 dBYV

ity i, -
I

g

Start 150 kHz Stop 30 MHz
Res BW 9 kHz VBW 90 kHz Dwell Time 96.07 ps # 4 kHz)

8IG TRC FREQ PEAK AMPTD QPDAMPTD EAVG AMPTD PEAKLL1A QPDLL2A EAVG LL14 COMPOSITEAMPCOR

(1 [m|1 [183.68kHz [54.985dBuV [49.772dBuV  [34.358 dBuV |-9.333dB  |[-4.545dB  |-29.960 dB |0.002 dB
[2 [m[1 [249.99 kHz [47.608 dBuV [43.431dBuV _ [28.138dBuV _ |-14.150dB |-8.327dB |-33.619dB |0.002 dB

3 |m[1 [381.98kHz [48.099 dBUV [43.251dBuV [32.458dBuV [-10.137dB [-4.985dB [-25778dB [0.002dB |

M1 |35938 MHz [45.293 dBuV  [40.556 dBuV  [31.905dBuV  |-10.707dB |-5444dB [-24.095dB |-0.018dB |
5 |W|1 [3.7876 MHz [48.269 dBuV _[41.196dBuV_ [32.677dBuV_ |-7.731dB  |-4.804dB |23.323dB [-0.018dB |
6 _|W[1 [4.9857 MHz [43.039 dBuV__[38.821 dBuV__[30.690 dBuV__[12.961dB |-7.179dB [-25.310dB [-0028dB M
< >

MSG status t DC Coupled

Plot 7-24. Line-Conducted Test Plot (N) - Device to Device — Config 3
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PCTEST

' Keysight EMI Receiver - Frequency Scan =
0 CORREC | SENSE:INT| [ ALIGN AUTO | 06:17:22 PM Dec 07, 2021
FREQUENCY SCAN Scan
CISPR NFE Discrete () /5
Scan-Search-Meas Atten: 10 dB Free Run

mw‘ll""'l fm TV

Wl ek b b L

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ys (# 4 kHz)

SIG TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AGLL2A OFF RBW @

1 [W[1 [158.00kHz [48.444dBuV [43.512dBuV [  [17.125dB [-12057dB [  [9.00 kHz(CISPR) |

2 |W[1 [337.99kHz [34.075dBuV [29853dBuV [~  [-26477dB [-19400dB [ [9.00 kHz(CISPR) |

3 |W[1 [429.98kHz [37.228dBuV [32938dBuV [~  [-20.025dB [-14.315dB | [9.00 kHz(CISPR) |

4 W1 [513.98kHz [33.253 dBUV  [29.155dBuV [  |-22747dB [-16845dB |—  [9.00 kHz(CISPR) |

5 |W[1 [3.7538 MHz [25.208 dBuV  [19.90BdBWV [ [30.792dB [-26.092dB [ [9.00 kHz(CISPR) |

[60m 1 [18.041MHz [25.578 dBuV [20.614dBuV [  |34.422dB |-20.386dB [ [9.00kHz(CISPR) M
>

<

MSG status 1 DC Coupled

Plot 7-25. Line-Conducted Test Plot (L1) - Device to S-Pen

wm Keysight EMI Receiver - Frequency Scan

===

RF PRESEL CORREC [ SENSE:INT] [ AUGNAUTO | 06:15:21 PMDec 07, 2021
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBrdiv Ref 96.99 dBpV

NI 5N SO IR
AL Hﬁwww-mﬂﬁmﬁm e
. I T

Stop 30 MHz
Dwell Time 96.07 ys (# 4 kHz)

Liled TRC FREQ QPD AMPTD AVG AMPTD OFF QPDLL1A AVGLLZ A OFF RBW 2

1 |W[1 [150.00kHz [47.736 dBuV [42847dBuV |-  [18.264dB |-13.453dB [ [9.00 kHz(CISPR) |

2 |W[1 [233.99kHz [38.839dBuV [33615dBuV [~ [-23.467dB [-18692dB |  [9.00 kHz(CISPR) |

3 |m|1 [42598kHz [36.126 dBWV  [31.906dBuV [  [-21.205dB [-15424dB |  [9.00 kHz(CISPR) |

4 |W[1 [493.98kHz [32.699 dBUV [28.70BdBuV [  [-23.402dB [-17.393dB [  [9.00 kHz(CISPR) |

5 |W[1 [514.11kHz [34.030dBuV [29.865dBuV [~ [-21.970dB [-16435dB [  [9.00 kHz(CISPR) |

B0 1 [590.76 kHz [34.047 dBuV _[29.504dBuV [ |-21.953dB [-16406dB [— _ [9.00 kHz (CISPR) M
>

<

VBW 90 kHz

MSG STATUS t DC Coupled

Plot 7-26. Line-Conducted Test Plot (N) - Device to S-Pen
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PCTEST
' Keysight EMI Receiver - Frequency Scan EEE =
| SENSE:INT| [ ALIGN AUTO | 10:53:26 AM Nov 17, 2021
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

VBW 90 kHz

Stop 30 MHZ
Dwell Time 96.07 ys ¢ 4 kHz)

Liled TRC FREQ QPD AMPTD

(1 [m|1 [150.00kHz [39.352dBuV [28.089dBuwV |-  |.26.648dB |-27911dB |-  [0.002dB
M1 |233.99kHz [37.410dBpV_ [34.264dBuV |-  |-24.896dB [-18.063dB |-  [0.002dB

3 [W[1 [317.99kHz [31.449 dBuV [24814dBuV [  [-28.310dB [-24945dB [  [0.002dB |
4 |W[1 [46598kHz [45159dBUV [36.706dBWV [~  [-11426dB [.9880dB [~  [0.002dB |
5 |W[1 [593.97kHz [32783dBuV [23.936dBuV [~ [-23217dB [-22064dB |  [0.002dB |
6 W1 [1.4539 MHz [31.072dBuV__[23.161dBuV [ |-24.928dB |-22839dB [ [-0003dB M
< >

AVGAMPTD OFF QPDLL1A

AVGLLZ A OFF COMPOSITEAMPCOR  *

MSG

sTaTUS !t DC Coupled

Plot 7-27. Line-Conducted Test Plot (L1) — Digitizer - Hover

s Keysight EMI Receiver - Frequency Scan ===
CORREC | SENSE:INT] [ ALIGN AUTO | 10:54:26 AM Nov 17, 2021
Freq (Meters) 28.632092 MHz FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBIdiv Ref 96.99 dBpV

VBW 90 kHz

Stop 30 MHz
Dwell Time 96.07 ps # 4 kHz)

8IG TRC FREQ QFD AMPTD

(1 [m|1 [181.24kHz [36.710dBuV [27.269dBwV |-  |[-27.719dB |-27160dB |-  [0.002dB
[2 [m[1 [417.98kHz [29.298dBuV  [22.307dBuwV [  |-28190dB [-25181dB |-  |0.002dB

3 |W[1 [461.98kHz [40.893dBuV [31.582dBuV [~  [15764dB [-15075dB [ [0.002dB |
4 |W|1 [1.4059 MHz [26.676 dBuV [19.904dBuV [~  [-20.324dB [-26.096dB |—  [0.001dB |

W1 |2.7178 MHz [26.170dByV  [18.307dByV |-  |20.830dB |-27693dB [  [-0008dB |
6 _|W[1 [3.0938 MHz [26.028 dBuV _[18.417dBuV [ [-20.972dB [-27583dB [ [-0010dB M
< >

AVG AMPTD OFF QPDLL1A

AGLL2ZA OFF COMPOSITEAMPCOR

MSG

status t DC Coupled

Plot 7-28. Line-Conducted Test Plot (N) - Digitizer - Hover
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PCTEST

= Keysight EMI Receiver - Frequancy Scan [roe[- |3l
CORREC | SENSE:INT| [ ALIGN AUTO | 10:57:02 AM Nov 17, 2021
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

Stop 30 MHZ
VBW 90 kHz Dwell Time 96.07 ys ¢ 4 kHz)

Liled TRC FREQ QPD AMPTD AVGAMPTD OFF QPDLL1A OFF COMPOSITEAMPCOR  *

1 |W[1 [150.00kHz [43.636 dBuV [45627dBuV |- [-22.364dB |-10373dB [  [0.002dB |
2 |W|1 [393.98kHz [37.712dBuV  [31.916dBuV [  |-20.267dB [-16.063dB |—  [0.002dB |
3 |W[1 [414.07kHz [32.626 dBUV [30.479dBuV [  [-24941dB [-17.087dB [—  [0.002dB |
4 |W[1 [453.98kHz [4B.653dBUV [44.606dBWV [~  [-8149dB [.2196dB [~  [0.002dB |

W |1 18.9851 MHz [22.992dBuV [33.057dBwV |-~ |37.008dB |-16943dB [ ~ [-0.087dB |
6 W1 [12.769 MHz [18.942dBuV _[16.169dBuV [ |41.058dB [-33831dB [ [-0109dB8 M
< >

MSG status t DC Coupled

Plot 7-29. Line-Conducted Test Plot (L1) — Digitizer - Click

s Keysight EMI Receiver - Frequency Scan BEEE
CORREC | SENSE:INT] [ ALIGN AUTO | 10:55:37 AM Nov 17, 2021
FREQUENCY SCAN Scan
CISPR NFE Discrete () 55
Scan-Search-Meas Atten: 10 dB Free Run

10 dBIdiv Ref 96.99 dBpV

" il
A
I H | Ten

Stop 30 MHz
VBW 90 kHz Dwell Time 96.07 ps {# 4 kHz)

8IG TRC FREQ QFD AMPTD AVG AMPTD OFF QPDLL1A AGLL2ZA OFF COMPOSITEAMPCOR

1 W[1 [158.00kHz [43.305dBuV [42.623dBuV [  [-22.263dB |-12946dB [  [0.002dB |
2 |W[1 [457.98kHz [45.330dBuV  [43.529dBuV [ [11.399dB [-3.200dB [  [0.002dB |
3 |W[1 [513.98kHz [27.421dBUV  [23.134dBWV [~  [-28579dB [-22866dB [  [0.002dB |

W |1 |589.97 kHz [32.821dByV [288765dBwV |~  |23479dB |-17.426dB [  [0.002dB |
5 W1 [957.95kHz [27.939 dBuV [27.794dBuV [  |-28.061dB [-18.206dB |—  [0.002dB |
6 |W[1 [4.0817 MHz [22.501 dBuV__[20.494dBuV [ [33.400dB [-25506dB [  [-0020aB M
< >

MSG status t DC Coupled

Plot 7-30. Line-Conducted Test Plot (N) - Digitizer - Click
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Proud tobe p

80 CONCLUSION

The data collected relate only to the item(s) tested and show that the Samsung Portable Handset

FCC ID: A3LSMS908E has been verified to comply with the requirements specified in Part 15 (815.207 and
§15.209) of the FCC Rules.
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